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Abstract. Regional risk has become the focus of attention in the theoretical and practical areas 

in recent years, and the research on regional risk has become a hot issue. In this paper, we use all 

of China‟s A-share listed companies as the object of study, all the shares of listed companies in 

accordance with the provincial classification for the sub-category is divided into 31 regions. 

And then studies the characteristics and importance of the regional system risk in each province 

of our country. The following conclusions are obtained: (1) The overall systemic risk level of 

our country is on the rise, and the provinces with relatively high regional risk levels show the 

trend of shifting from inland areas to southeast coastal areas; (2) The highest importance of 

systemic risk is Beijing, followed by Guangdong, Zhejiang, Jiangsu and Shanghai, while the 

regional and institutional risks in Qinghai and Ningxia are less important. This study is of great 

significance to the understanding and control of regional systemic risks in China. 

Introduction 

On March 5, 2017, Premier Li Keqiang of the State Council once again referred to the 

prevention of systemic regional risks in the report of the two government work in 2017. 

Beginning in 2013, “the bottom line that” does not have a systemic risk of systemic risk “has 

been in the new year‟s deployment of government work reports for five consecutive years. 

March 2017, Liaoning Huishan dairy cliff-type collapse led to Liaoning Province and even the 

entire northeastern region of the financial shock and risk escalation. Also in March this year, 

Shandong Qixing Group billions of debt problems in Shandong Province, the emergence of 

regional financial risks. From the local government‟s position, in the face of this devastating 

regional risk, Liaoning and Shandong‟s attitude is exactly the same. As the enterprises involved 

in the financial enterprises and other related enterprises too many people involved in 

employment, but also the local focus on supporting enterprises, the government is trying to try 

to save. It is important and urgent to study the regional financial risk in China from the regional 

financial risk which is becoming more and more frequent in China.  

With regard to systemic risk, the current academic community does not have a unified 

definition of authority, which also shows the complexity and uncertainty of systemic risk [1,2]. 

The second is from the point of view of the risk of infection. From the perspective of the 

literature at home and abroad, there are four types of definitions [3,4]. The third is defined from 

the perspective of financial functions [5], the fourth is defined from the impact of the real 

economy [6,7]. 
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The different understanding of the definition of systemic financial risk reflects the different 

institutional and researcher's differences in the perspective of systemic risk research, which also 

leads to a large number of measurement methods for systemic risk. There are several types: First, 

the comprehensive index method, the comprehensive index method is based on the sub-system 

indicators to establish a comprehensive system of financial risk system to describe the 

comprehensive index method. Illing and Liu [8], Hakkio and Keeton [9], Cardarelli et al. [10] 

construct the financial systems of different countries or regions based on explanatory variables 

that measure systemic risk levels and other explanatory variables that affect systemic risks Sex 

risk early warning index system. Second, the early warning technology, the traditional financial 

crisis early warning technology research goal is through the previous financial crisis to find 

common ground to build early warning index system, Frankel and Rose proposed the FR 

probability warning model to achieve the financial crisis early warning [11]. Kaminsky, 

Lizondo and Reinhart proposed the KLR signaling method [12], and Kaminsky in 1999 to 

further improve the method, the KLR signal method has become one of the most popular early 

warning model. Sachs, Tornell and Velasco proposed the STV model [13], and the International 

Monetary Fund Andrew proposed for the crisis of developing countries in the DCSD 

(Developing Country Studies Division) model is an important representative of the method. 

Third, the network model method, the network model method is based on the interbank balance 

sheet mutual exposure data to study the systemic risk of the mainstream method, the main idea 

is through the inter-bank mutual exposure and transaction data to establish the network, 

according to the inter-bank market The network shape simulates the risk of mutual transmission, 

thus measuring the systemic risk accumulated in each bank network. The representative model 

of this approach is the network model established by the International Monetary Fund [14]. 

After the international financial crisis, China's financial risk situation has undergone great 

changes, and the risks of financial institutions and financial markets have been effectively 

controlled, but the regional financial risks have been sharply enlarged [15]. With the financial 

crisis after the financial institutions of individual control efforts to increase the financial 

institutions, the crisis gradually ease, regional risk due to lack of knowledge has gradually 

become a new issue of economic development. The high complexity and high infectivity of 

financial risks between regions makes regional risk highly devastating. On one hand, the 

scholars at home and abroad in their study of regional risk, are mainly from the perspective of 

financial institutions. Shin used the data of the financial institutions to establish the early 

warning mechanism of the regional wind direction, and so on. The use of the data of the 

financial institutions to establish the regional winds The There is little use of all the listed 

companies at the micro level point of view to achieve the risk of regional measurement. On the 

other hand, the research on the importance of systemic risk is mainly focused on the recognition 

of the importance of financial institutions such as banks.  

Methodology 

Samples and data 

This paper chooses all companies listed in domestic Shanghai and Shenzhen A shares as 

research samples, and then removes ST companies that do not meet the conditions, and finally 

3148 sample companies. And then in accordance with the company's provinces (except Hong 

Kong, Macao and Taiwan regions) were statistics, registered in the provinces of listed 
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companies in 31 groups of data. We select the listed companies in each province for the regional 

regional system risk research samples, in addition to taking into account the availability of data, 

the listed companies on the regional economic impact and compared to non-listed companies 

stronger than the spread and infectivity is more important. The data of the listed companies in 

this paper comes from the Wind database, which selects the stock and financial data of listed 

companies from 2014 to May 2017. 

Systematic risk measurement and regional characteristics 

William F. Sharpe, Nobel laureate at Stanford University in the United States, defines 

microcosmic systemic risk in a paper published in 1964 and can calculate systemic risk based 

on his capital asset pricing model (CAPM) coefficient [16]. This paper calculates the systemic 

risk of each stock according to the following formula. 
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And: β is the system risk factor for securities 

 rf is risk-free rate of return 

 rm is market expected rate of return 

 ra is expected rate of return 

 Xi is the annual growth rate of the i securities 

 Y is market index growth rate 

We calculate the annual systemic risk coefficient of all A-share listed stocks based on the 

Capital Asset Pricing Model (CAPM). Finally, the statistical risk of all the stock system risk 

factors is analyzed by SPSS software, and the statistical information shown in Table 1 below is 

obtained. 

Table 1. Descriptive statistics 

Year 
Minimum Maximum Mean St. dev. 

Statistics Statistics St. error Statistics Statistics 

2014 -1.18 3.04 .6013 .01044 .50885 

2015 -1.45 4.32 .8361 .00919 .44832 

2016 -.84 4.90 1.2377 .00873 .43704 

2017 -.99 4.16 1.3377 .01041 .53120 

Year 
Variance Skewness Kurtosis 

Statistics Statistics St. error Statistics St. error 

2014 .259 .708 .050 1.854 .100 

2015 .201 .356 .050 3.320 .100 

2016 .191 .504 .049 2.654 .098 

2017 .282 .407 .048 2.108 .096 

 

From Table 1 of the national A-share listed company's stock statistics, we can find: ① from 

2014 to 2017, the average of all stocks has been increasing, indicating that the systemic risk of 
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listed companies in China is on the rise, The systemic risk is gradually larger; ② from the 

statistics table can be found in the four-year study interval, all stocks of systemic risk 

distribution of the skewness is greater than 0 and the kurtosis is greater than 1, which shows that 

China The overall systemic risk for the right deviation of the peak distribution. 

Then we group the 3148 listed companies according to the principle of the regional grouping, 

and then use the market value of the listed companies as the weighted average of the provinces. 

The reason why the market value is chosen because the systemic risk factor we get on one hand 

is calculated by the stock of the tradable shares of the listed company. On the other hand, the 

characteristics of the non-tradable shares determine that these non-negotiable stocks are not 

Cause influence. Finally, we get the micro-systemic risk level of each province. The Eq. 3 is as 

follows: 
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And:        βpi is the overall systemic risk factor in i provinces 

          Xi is the market value of the circulation of securities i 

          βi is the systematic risk value of securities i 

According to the systematic risk of the provinces on the calculated according to the size of 

the risk ranking, the 31 provinces in accordance with different years were divided into relative 

risk level, large, medium, and small five levels and each level of the number were 7, 6, 6, 6, 6. 

Then, following the time statistics, get the following scenario shown in Fig. 1. The deeper the 

color, the higher the relative systemic risk level. 

 

     
(a) 2014 
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                                                                (b) 2015 

       
(c) 2016 

 

(d) 2017 

Figure 1.  Systematic risk changes of provinces in China during 2014 -2017 
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From Fig. 1, we can find the range of the study has been in a systemic risk low (small and 

small) in Jiangxi province and Hainan Province, and the relative systemic risk in the high (and 

larger) is Tianjin, Heilongjiang and Guizhou province. The regions with relatively high level of 

regional system risk in China are shifting from inland areas to southeast coastal areas. 

Regional System Risk Importance Identification 

Model 

The 2008 outbreak of the financial crisis has exposed many deficiencies in the system and the 

system of financial regulation, the lack of system of micro prudential supervision is also 

criticized a lot, only focus on the partial equilibrium of micro prudential supervision of the 

financial system and the individual financial institution's financial condition, no method to 

study the financial system from the overall balance, but did not consider external the influence 

of financial institutions. To this end, in 2010, the Basel Banking Regulatory Commission 

(BCBS) reformed the existing regulatory standards and systems and proposed additional capital 

requirements for systemically important financial institutions (SIFIs). So we know that the 

identification of the importance of the regional system risk will be important. The so-called 

system risk importance area means the key function in the whole system, whose bankruptcy 

may cause damage to the whole system and have a serious negative impact on the overall 

economy. 

This paper studies the market volatility model of Banulescu et al., and defines the overall 

yield and regional yield of each province as [17] Eq. 4 and Eq. 5: 

itmtmt rr                                                                                                             (4) 
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And: rmt is overall market rate of return 

 rit is regional rates of return in provinces 

 σmt, σit is the SD of the regional conditions between the whole and each province  

 ρmt, ρit is regional time-varying correlation coefficients of the whole and each province 

The overall risk of this paper is measured by the expected loss (ES), and the expected loss is 

defined as the market return of the system, and the expected return of the system under the 

condition of RMT below the threshold value of C. Then from Su Mingzheng, Zhao Jinwen the 

component loss method (CES) system importance model, this method is a measure of the 

weight of individual financial institutions market changes, changes in the overall risk system, 

namely the individual financial institutions overall contribution to systemic risk, the expression 

is as follows [18]: 
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And: ωit is regional weights for each province 
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Then according to the above calculation formula, the following deduction is made: 
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We can see from the above, the single regional systemic risk components of the expected loss 

rate of σmt and σit, the fluctuation of ωit, a single region and the combination weight of the 

overall market time-varying correlation coefficient ρit and the tail of individual financial 

institutions and the market portfolio is expected to constitute. 

Result 

In this paper, we calculate the regional fluctuation in the provinces of ratio it by the provinces 

listed company monthly stock price standard deviation weighted average, while the overall 

volatility sigma MT by the provinces of the volatility of the weighted average weight, which we 

use for the provinces listed companies in market capitalization. The correlation coefficient of 

the market capitalization of listed companies related coefficient it through A-share listed 

companies in market capitalization of all provinces in China and the whole of the said. We 

selected the interval of stock market data are from 2014 to 2015 May the stock data, data from 

database vendors. Finally, using the nonparametric method proposed by Scaillet to calculate the 

expected loss of market portfolio and agency, the estimation formula is as follows [19]: 
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In Eq. 9 and Eq. 10, c=C/σmt is the threshold value, and h is bandwidth, Ф for the teenage boy 

conditional density function, h=T
-0.2

 and C is the 5% quantile of market return distribution. 

From the above calculations, we obtain the contribution of the systematic risk contribution as 

shown in the following table and the contribution of the regional system risk, and then sort them 

to the results shown in Table 2, as shown in the table. 
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Table 2.  The importance of regional systemic risk in China 

Region CES Systemic risk contribution Ranking 

Beijing 1.71988 27.584% 1 

Guangdong 1.01423 16.267% 2 

Zhejiang 0.51345 8.235% 3 

Jiangsu 0.50547 8.107% 4 

... ... ... ... 

Xizang 0.02584 0.414% 28 

Yunnan 0.02402 0.385% 29 

Ningxia 0.01842 0.295% 30 

Qinghai 0.01757 0.282% 31 

 

From Table 2 we can see that China's provinces regional system risk importance is the 

highest in Beijing, with the systemic risk of 27.584%, followed by Guangdong, Zhejiang, 

Jiangsu and Shanghai, the system risk contributions were 16.267%, 8.235%, 8.107% and 

6.867%, and a regional system for the lowest risk importance Qinghai and Ningxia, the 

contribution of the systemic risk was 0.282% and 0.295% respectively. 

Conclusion 

From the micro level of Listed Companies in China, this paper studies the characteristics and 

importance of systemic and regional systemic risks in china. Study on the risk characteristics of 

systemic risk and regional system of China's listed companies with the capital asset pricing 

model and the descriptive statistical analysis found that China's overall level of systemic risk 

showed a rising trend of regional system risk is relatively important areas emerged from the 

inland areas to the southeast coastal transfer trend, the economy the total amount of more and 

more widely in the relative influence of worthy of attention. Then, using the component loss 

method (CES) model to study the importance of the relative importance of system risk in the 

provinces of region of our country, the regional systemic risk contribution and regional order, 

has a strong reference for the prevention and management of China's regional risk control 

system. 
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