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Abstract 
The financial risk early warning system is based on financial informatization and is a 
system for real-time monitoring of potential risks in financial activities. According to the 
characteristics of financial system, this paper proposes the technical framework of P2P 
financial risk early warning system (WAPFREW) based on Web service and mobile agent. 
This paper establishes a model library system for the early warning of liquidity risk in 
the financial system, and takes the Logit model as an application example to carry out 
early warning of liquidity risk. Finally, this paper uses the database collected by the 
system for effect analysis and correlation test. The research shows that the algorithm 
proposed in this paper has the characteristics of high prediction accuracy, high tolerance 
to outliers and not easy to over-fit. 

Keywords 
Financial Risk; Economic System; Risk Early Warning System; Venture Capital. 

1. Introduction 

Global data is growing rapidly with the development of the Internet, digital devices, IoT and 
other technologies. Big data is broader and deeper digitization, the interconnection of data 
within the entire society. In addition, big data is also understood as a new method to solve 
problems, that is, by collecting, classifying and analyzing massive data related to specific 
problems, obtaining valuable information through experiments, algorithms and models, so as 
to discover patterns and profit from them. Big data is rapidly evolving into a new generation of 
information technology and service formats that can collect, store, and analyze large amounts 
of data from disparate sources and in various formats, and discover new knowledge, create new 
value, and enhance new capabilities [1]. The increased openness of the financial system has 
strengthened the correlation between the financial system and the external system, and the 
impact of financial systemic risks has continued to expand. The outbreak of financial crises is 
easily transmitted from the financial system to the real economic system and then evolves into 
an economic crisis, which affects the region. It has caused huge damage to the global economy. 
With the further strengthening of the correlation between the financial markets of various 
countries, the cross-market and cross-regional contagion of financial risks has continued to 
intensify. Macroeconomic risks and financial system risks are gradually emerging. The financial 
systemic risk early warning in the new era is an urgent problem that needs to be solved in 
Chinese economic and social development. At present, China urgently needs to establish an 
effective financial forecast and early warning system, based on self-defense and self-help The 
benefit lies not only in preventing financial crises, but also in reducing the extent of imbalances 
in the economy and financial system in a timely manner. It can be said that the importance of 
building a good financial forecast and early warning system for China in transition and 
development cannot be overestimated. Based on the above analysis, the author proposes a P2P 
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financial risk early warning system (WAPFREW) based on Web service and mobile agent, and 
establishes a complete technical framework of financial risk early warning system. 

2. Architecture of Financial Risk Early Warning System based on Web 
Services 

The financial risk early warning system based on Web Services is mainly designed and 
developed to meet the decision-making needs of the financial decision-making department. The 
financial decision-making department is an important functional department. Management and 
forecasting and early warning have brought great difficulties, and it is urgent to use modern 
means to achieve safe, accurate, fast and efficient forecasting and early warning, and improve 
office efficiency [2]. According to the business needs of today's macro-financial decision-
making departments, the financial risk early warning system based on Web Services mainly 
includes four functions: data collection function, index maintenance function, data query 
function, and risk early warning function, as shown in Figure 1. 
 

 
Figure 1. Architecture of financial early warning system 

2.1. Data Acquisition Function 
At present, a large amount of financial data in the financial decision-making department, such 
as various loans, cash on hand, financial bonds, foreign exchange reserves, etc., are scattered 
and stored in various institutions under the financial decision-making department in different 
ways. Descriptions and representations vary, making data difficult to share [3]. The primary 
task of this system is to collect these data stored in different forms into the macro-financial data 
warehouse according to the unified data collection standard, to prepare for data query, risk 
early warning, and finally to provide the basis for financial decision-making departments to 
make decisions. 

2.2. Index Maintenance Function 
A large number of indicators that characterize the macro-financial operation status of financial 
decision-making departments are the key to their forecast and early warning work. For the 
same early warning (such as securities early warning), if the selected indicators are different, 
the forecast and early warning results will also be different. In addition, the financial market is 



Volume 3 Issue 9, 2022 

DOI: 10.6981/FEM.202209_3(9).0006 

42 

Frontiers in Economics and Management 

ISSN: 2692-7608 

unpredictable [4]. Even for the same warning, the corresponding indicator system will also 
change with the change of the financial market. Only in this way can the accuracy of the risk 
warning be guaranteed. The indicator maintenance function allows system administrators to 
update and maintain macro financial indicators in real time. 

2.3. Data Query Function 
After the macro financial data is collected into the data warehouse, the data query function 
allows users to query the data in the data warehouse. When querying, the data can be queried 
annually, quarterly, and monthly from the perspectives of time, indicators, and regions. 

2.4. Financial Warning Function 
The financial early warning function can use the index compiled by several indicators to 
describe the operation status of macro finance. Through the analysis of macro financial 
indicators, it can comprehensively judge the operation status of macro finance. Decision-
making departments to provide a basis for macro-control. 

3. Financial System Risk Early Warning Model Library 

The model library system consists of five parts: model library, model library management 
system, model dictionary, internal database and man-machine interface. The model library is 
the main part of the system and is used to store various risk early warning models. The model 
dictionary is used to store the description information and storage instructions of the model 
[5]. The model base management system is responsible for the general management functions 
of the model, and monitors the operation of other modules of the model base system. The 
internal database is the self-contained place of the model library to store the raw data required 
by the model. The man-machine interface is the terminal of the system and the window of man-
machine dialogue. The model library system structure is shown in Figure 2 below. 
 

 
Figure 2. Model library system structure diagram 

3.1. Model Library 
The models are mainly derived from various statistical measurement models. The system uses 
object-oriented coding to represent models, that is, encapsulates each model in a uniquely 
identified object, where an object is a data structure that encapsulates variables and programs. 
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The variables in the model and the running algorithm are the member variables and member 
functions of the object, respectively. Specifically, the model is represented as a triple: <model 
ID, member variable, member function>. 

3.2. Model Base Management System 
The model library management system is the core of the model library system, which 
undertakes the four functions of publishing, discovering, calling and maintaining Web service 
models. Specifically, model publishing is responsible for registering models in the UDDI registry 
and mapping commonly used models to the model repository for easy search. Model discovery 
is to directly send a search command to the model library according to the user's request, and 
return the found model name, address and other information, and provide the interface of the 
model for the user to call [6]. The model call is to call out the model required by the user from 
the model library, input the data matching the model in the database, and then run the model 
solution. Model maintenance includes model additions, deletions, modifications, authority 
management, and security maintenance. 

3.3. Model Dictionary 
The model dictionary is a detailed description of the model. It is used to store the descriptive 
information such as the code, content, function, location of the model and the description of the 
model data. 

4. Design of Financial Risk Early Warning Algorithm 

The key to the regional financial risk early warning and prediction system lies in the analysis of 
the participants in financial activities. Taking the stock market as an example, the age structure, 
education structure, family income, consumption level and preferences of participating users, 
sources of information, transaction preferences and transaction volume, etc. These data need 
to establish a complete evaluation index before they can be used. The number of users and 
transaction volume can be used as a quantitative index for statistics [7]. However, some 
qualitative indicators such as user behavior, these behavior data can be obtained through 
Weibo, WeChat public account and other social platforms. search engines, news portals, etc., 
but the data sources are complex and need to establish a corresponding evaluation and 
evaluation system. After analysis, the user evaluation system indicators of the regional financial 
risk early warning system have been initially established, as shown in Table 1. 
 
Table 1. Indicators of user evaluation system of regional financial risk early warning system 

Secondary indicators 
 

Three-level indicator 
NO. Name 

User level 
 

B1 Number of network users 
B2 Number of stock trading users 
B3 The number of fund speculation users 

User structure 
 

B4 Gender 
B5 Age 
B6 Educational level 
B7 Annual income 

user behavior 
 

B8 Network behavior 
B9 Operational behavior 

User index B10 Anti-risk ability 
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Through the processing of the original data, the weight value of the user evaluation system of 
the regional financial risk early warning system is finally obtained. Among them, the user 
behavior, as an intermediary variable, has the highest weight, which is as high as 0.86, and the 
upper layer variable covers the network behavior of 0.32. the operation behavior is 0.28, the 
user magnitude is 0.15, and the user structure is 0.11. In addition, the user index has a parallel 
relationship with the user behavior, and its weight is 0.14. Based on this, a big data user 
participation model is established, as shown in Figure 3. The purpose of this model is to reduce 
the impact of user behavior on the entire regional financial risk early warning system, and 
reduce the risk of user irrational behavior, gambler mentality, and ability to resist risk and 
pressure. The system analyzes data through indicators such as the impact of user magnitude on 
volume, the impact of user structure on structural data, the impact of user behavior, and the 
impact of user index on index evaluation.  
 

 
Figure 3. Data user engagement model 

 
The probability density of the t-distribution has thicker tails than the normal distribution and 
can therefore be used to describe the thick-tailed nature of returns. But the shortcoming of t 
distribution is that it lacks the good statistical properties of normal distribution, which limits 
the wide application of t distribution in financial markets to a great extent. The probability 
density function of the t-distribution is: 
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Where 2/1)/2( ))/3/()/1(2( vvv    and )(  are gamma functions. In the GED distribution, the 
parameter v controls the distribution form, and different parameters lead to different 
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distribution forms. When v=2, the GED is normally distributed; when v>2, the tails are thinner 
than the normal distribution; when v<2, the tails are thicker than the normal distribution. 
Obviously, GED is a more complex distribution form. The return equation is set as a general 
mean reversion equation. 
 

ttr                                                                              (3) 

 

Among them,   is the unconditional mean and  t  is the residual term. The specific choice of 
the variance equation and the assumption of the independent and identical distribution of the 
residuals are the two key factors of GARCH-like models. The conditional variance equation of 
the GARCH (1,1) model is: 
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The variance of the current period depends on three factors: the constant term w , the ARCH 
term 2

1t  (reflecting the volatility of the previous period) and the forecast variance 2
1t  of the 

previous period (i.e., the GARCH term). The (1,1) in the model means that the variance 
specification contains an ARCH term and a GARCH term. Since 2

t  is estimated based on past 
information, it is called the conditional variance. 

5. System Simulation 

The system uses the sequential Logit model to predict the monthly liquidity level. According to 
the needs of the prediction accuracy, reducing the frequency of data to daily will not affect the 
validity of the model, and the data availability is strong [8]. According to the results of the 
program operation, in order to better grasp the timing of liquidity assistance, according to the 
different yt* values of the early warning model, the degree of insufficient liquidity can be 
divided into three levels: shortage, shortage and crisis. When the liquidity metric is less than 
90% and greater than the 95% confidence level threshold, which is one standard deviation, it 
indicates a shortage of liquidity. When it is less than 95% and greater than the 99% confidence 
level threshold, that is, two standard deviations, it indicates a shortage of liquidity. When it is 
less than the 99% confidence level threshold, which is three standard deviations, it indicates a 
liquidity crisis. The corresponding police levels are light police, medium police and serious 
police. When the yt* value in the early warning model is between -4.9886 and -4.3923, the 
central bank should pay close attention to liquidity risk. Between -6.1269 and -4.9886, the 
central bank should conduct liquidity assistance in a timely manner. The value of yt* is less than 
-6.1269, indicating that a liquidity crisis has occurred, and the central bank should take 
emergency measures to increase rescue efforts. 

6. Conclusion 

According to the characteristics of the financial system, through the analysis of Web service 
technology, mobile agent technology and P2P technology, in order to early warning of financial 
risk, a P2P financial risk early warning system technology framework based on Web service 
and mobile agent is proposed. After the introduction of Web services into the financial risk early 
warning system, all analyses, models and methods are encapsulated into Web services to form 
a tool library for dynamic management. The system has been popularized and used in some 
listed companies, and achieved good economic and social benefits. 



Volume 3 Issue 9, 2022 

DOI: 10.6981/FEM.202209_3(9).0006 

46 

Frontiers in Economics and Management 

ISSN: 2692-7608 

References 

[1] Hu Qingfeng. Credit Risk Prediction Model of Financial Companies Based on Machine Learning 
Algorithms. Electronic Technology and Software Engineering, vol. 4, pp. 29-31,October 2021. 

[2] Huang Peng. The Perfect Path of Financial Venture Capital Management in China. National 
Circulation Economy, vol.8, pp. 34-41,August 2021. 

[3] Chen Xueqin. Financial Risk Prevention and Resolution of Local Investment and Financing Platform 
Companies. China Business Review, vol. 6, pp. 20-25,January 2020. 

[4] Hou Ruirui. Financial Risk Prevention and Resolution of Local Investment and Financing Platform 
Companies. Chinese and Foreign Entrepreneurs, vol. 9, pp. 13-17, February 2020. 

[5] Zhou Liang, Li Hongquan. Can Economic Uncertainty Effectively Predict Systemic Financial Risks?. 
Research on Financial Issues, vol. 8, pp. 110-115,February 2022. 

[6] Cheng Hao, Zhu Fangcao, Huang Longtao. Construction and Application of Bond Default Risk 
Assessment Model in China. Development Finance Research, vol. 7, pp. 140-148,June 2020. 

[7] Zhang Jinqing, Yin Yiwen. Design and Empirical Analysis of Stock Index Futures Risk Hedging 
Strategy under Fuzzy Aversion. Financial Research, vol.14, pp. 19-32,May 2022. 

[8] Chen Ziyang. Research on Financial Irregularities of Listed Companies Based on Decision Tree and 
Random Forest Algorithm. Modern Finance, vol.1, pp. 45-51,July 2020. 


