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Abstract 

This paper selects the size of shadow banking, GDP, money supply and leverage 

ratio as four variables to study how the development of shadow banking affects the 

development speed and stability of China's economic system. In terms of financial 

impact, this article discusses potential risks from the institutional and system levels. In 

China, shadow banking is closely related to traditional commercial banks, so the 

systemic risks brought by shadow banking can easily be transmitted to the commercial 

banking industry. In this article, by constructing VAR model and conducting empirical 

analysis, I found that there is a lagging effect between shadow banking and 

macroeconomic factors. According to the VECE model and impulse response diagram, 

when shadow banking grows, it will bring a variable fluctuation to macroeconomic 

factors in the short term, which will have a positive effect on the growth of CPI and a 

negative effect on the growth of GDP and M1. But in the long run, shadow banking 
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will still promote economic development. Through the variance decomposition table, 

we find that the growth rates of GDP, CPI and M1 have different contribution rates to 

the growth of shadow banking. Among them, CPI has the lowest contribution rate and 

GDP has the highest contribution rate.  According to the AR unit root test and Granger 

test, it proves that there is a stable relationship between shadow banking and 

macroeconomic factors, and rejects the null hypothesis that there is no relationship 

between the two. This research draws attention to the data disclosure and supervision 

of shadow banking. When economic conditions change, attention should be paid to 

whether there has been abnormal growth in shadow banking over the period, not just 

the current period. 

JEL Classification: E32, E51, G21 

Keywords: Shadow banking, credit market, economic development  
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1. Introduction 

The main contribution of our article is to study the relationship between the 

growth of shadow banking and the growth of macroeconomic factors, which has been 

overlooked in the literature. We have established a VAR model to assess the impact of 

changes in the size of shadow banking on the macro economy, and how the growth of 

the macro economy affects shadow banking. We hope that our research results will be 

useful for those who are interested in studying the impact of the credit system on the 

macro economy in the future. 

While shadow banking promotes economic prosperity, the conversion of high 

leverage and liquidity brought about by its development has paved the way for the 

economic crisis. In the subprime mortgage crisis in 2008, housing mortgage loans and 

their securitization products received widespread attention. Such loans were the earliest 

attempts at asset securitization. Such mortgage loans played a key role in promoting the 

occurrence of the subprime mortgage crisis. Insurance companies played a vital role in 

maintaining financial stability in this crisis (Diallo, 2017).  

But I found through the impulse response graph that we found that the growth of 

shadow banking has a certain boost to the macro economy, this is not effective at this 

stage, but there is a hysteresis effect, The impact of shadow banking tends to cause 

violent fluctuations in macroeconomic factors around the 5th period, and tends to flatten 

out and reduce the impact in the 7-10th period. And according to the analysis of the 

data of the VECE model, it is concluded that this effect will produce fluctuations and 

negative effects in the early stage, which does not seem to verify Diallo's point of view. 



7 

 

After analyzing the impulse response graph, I observed that shadow banking does have 

a long-term lagging effect on the development of macroeconomic factors. After 

performing variance decomposition, I found that the biggest contribution to the 

development of shadow banking is the growth of GDP, which can reach a contribution 

rate of 14.41%. The growth of CPI has made the smallest contribution, with a 

contribution rate of only 3.08%. 

Previously, this type of academic paper usually focused on the risks posed by 

shadow banking and the policy reforms of shadow banking by national regulatory 

agencies. Moreover, the previous papers were not thorough enough for the research on 

shadow banking in China. They only focused on some superficial effects brought about 

by shadow banking, and some articles lacked data support. The difference in our thesis 

is that we use the changes in shadow banking and macroeconomic factors as 

endogenous variables to establish the VAR model, and we have studied the interaction 

between them. We use a lot of data to conduct empirical analysis to map the short-term 

and long-term relationships between shadow banking and macroeconomic factors. We 

set the growth of shadow banking and macroeconomic indicators as internal variables, 

and study their correlation in more detail. 

In section 2, we will review the past literature. Section 3 describes the data and 

methodology. Section 4 shows the results of the model and the robustness test. Section 

5 gives our conclusion. 
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2. Literature review 

The academic research on shadow banking can be summarized as the following 

points (1) The advantages and disadvantages of shadow banking on the financial market 

system. (2) The macroeconomic effects of the shadow banking system (3) Research on 

the prevention of shadow banking risks. 

2.1 The impact of shadow banking on the financial system 

Some scholars believe that the existence of shadow banking will promote the 

financial system and traditional banking. Fernandez (2016) proposed that shadow 

banking optimizes the allocation of resources in the financial market, absorbs surplus 

capital that cannot be profitable elsewhere, and provides a mechanism for large 

systemic banks to increase leverage and create new loans or debt allows the bank to 

profit from it. In the current financial and lending market, high-quality collateral is very 

scarce. Mohanty (2021) pointed out that the parallel existence of the traditional banking 

system and the shadow banking system has created a market environment in which the 

advantages of the two are complementary, interdependent, and mutually reinforcing. 

The good cooperation and competition between the two have promoted the 

development of the financial industry. 

However, some people think that shadow banking has more of a negative impact 

on the financial system. Li (2014) believes that although some products seem to have 

made a positive contribution to financial development when there are a large number 

of non-performing loans, liquidity risk may be a problem for the entire shadow bank, 
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and there is a certain risk of bankruptcy. Ding (2020) found that shadow banking 

reduces the profit and cost efficiency of banks by observing samples and making 

models, and increases the volatility of return on assets, bank credit risk, and liquidity 

risk. Gong (2021) mentioned that shadow banking has provided large-scale credit for 

the real estate industry and local government debt, increasing the possibility of local 

risks to global systemic risks. 

2.2 The macroeconomic effects of the shadow banking system 

Roland (2017) built a model to show the macroeconomic variables in the liquidity 

crisis centered on shadow banking. Commercial banks can transfer credit risk to shadow 

banks, and financial intermediaries can conduct securitized asset transactions. Alberto 

(2017) also studied and formalized the key aspects of shadow banking by constructing 

models, namely the production of securitization and structured financial instruments. 

They found in common is when shadow banks began to replicate the core functions of 

the traditional banking system, such as credit and maturity conversion, they assumed 

many of the same risks. When shadow banking absorbs excessive market surplus funds 

and leads to a rapid expansion, it will lead to an increase in the leverage ratio of the 

entire economic system, and ultimately lead to financial instability, recession, and a 

sharp contraction of shadow banking activities. It can be found that when large-scale 

liquidity risks occur, the stabilization policy for the securitized asset market is relatively 

ineffective. 

Philip and Jia (2019) pointed out that as the scale of shadow banking continues 

to expand, bringing more severe economic volatility, credit risk macro stress testing has 
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become more and more important in China. They study shadow banking from another 

perspective. They concluded that when the economy is in good condition, or when the 

non-performing loan rate is controlled at a safe level, the expansion of shadow banking 

risk will help absorb the credit risk of Chinese commercial banks and play a 

complementary role with traditional banks. However, when suffering a huge economic 

shock, the risks brought by the rapid expansion of shadow banking will quickly sweep 

the shadow banking itself and the traditional banking industry, making the entire 

financial system fragile. 

2.3 Research on the prevention of shadow banking risks 

The factors that cause systemic risks in shadow banking mainly include several 

aspects: high leverage ratio risks, liquidity risks, and risks caused by information 

asymmetry and opacity. For the specific risks of shadow banking, the academic 

community has given different preventive measures and specific regulatory 

recommendations. 

Most scholars believe that high leverage is the main source of risks in shadow 

banking. Systemic crises in the financial system are usually caused by the rapid increase 

in leverage in the system, asset bubbles caused by excessive speculation, and improper 

allocation of financial resources (Jordà, 2015). Shadow banking institutions usually use 

financial leverage to raise debts, and because they are initially less regulated and higher 

in leverage, which intensifies the transmission of risks, the academic community It is 

believed that preventing the risks of shadow banking should limit the high leverage 

ratio of shadow banking.  
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Liu (2019) proposed that the risks brought about by the high leverage ratio of 

shadow banking are risks that shadow banking needs to focus on to prevent and control. 

The excessive leverage caused by the expansion of shadow banking has aggravated the 

systemic risks of the financial system, and at the same time led to a decline in the 

stability of the financial system, resulting in endogenous vulnerabilities. Therefore, 

coordinated monetary policy and leverage ratio supervision will help stabilize the 

economy. Maryam (2019) pointed out in a study that the subprime mortgage crisis 

highlighted the risks of insufficient bank funds and non-performing loans, both of 

which greatly affected the security and stability of the financial system, and the rapid 

expansion of shadow banking Is to continuously amplify these risks. The low loss 

absorption capacity and increasing financial leverage of shadow banking need to be 

focused on and supervised. 

Different from the above view, Guillaume (2015) believes that a framework 

should be established to study the optimal bank capital supervision in the presence of 

such regulatory arbitrage. He pointed out that capital requirements should be relaxed, 

and the credit quality and a leverage ratio of the entire society should be improved to 

curb the liquidity of shadow banking assets, thereby creating a new scale of credit and 

achieving the goal of controlling the scale of shadow banking. The traditional banking 

industry is subject to capital requirements, and tightening capital requirements may 

stimulate a surge in shadow banking activities. 

Another risk source of shadow banking is the risks caused by opacity and 

asymmetry of information. Those with sufficient information are often in a more 
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advantageous position. The establishment of an information disclosure mechanism 

enables information demanders in the financial market to obtain the required data in a 

timely and sufficient manner, and completely eliminate information asymmetry and 

opacity. 

  Kathryn (2017) mentioned that shadow banking relies heavily on short-term 

claims and avoids providing borrowers with any meaningful information for their 

analysis, which results in asymmetry and opacity of information, thus creating 

opportunities for arbitrage in the lending market and bank runs, which intensify the 

fragility of the financial system. And allowing investors to fully understand the 

financial market and the information of the products they invest in can reduce the 

probability of such panic runs, and the focus of supervision should be on fully 

disclosing various information on over-the-counter transactions. 

The research results of James (2012) show that regulatory reform has always lags 

behind the pace of financial innovation. If new financial innovation lacks supervision 

will lead to the information of financial service departments and market consumers, and 

some service departments with perfect information may use the information gap to 

engage in some unethical financial activities, thereby obtaining greater profits, which 

eventually led to the financial crisis. To a certain extent, financial arbitrage reflects the 

country’s imperfect financial supervision mechanism. If it is related to financial 

arbitrage The frantic expansion of the products of the free market will have a serious 

impact on the balance and stability of the financial market. The country should establish 
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information disclosure standards and information disclosure mechanisms as soon as 

possible to form a regulatory environment conducive to benign financial innovation.  

Zary (2019) pointed out that shadow banking is particularly vulnerable to 

liquidity shocks. Although money market funds are considered relatively safe in various 

sectors of shadow banking, the new liquidity requirements may not allow them to 

absorb severe market shocks, and in crisis during the period, higher liquidity will not 

prevent the redemption of high-risk funds, so shadow banks will still be subject to 

serious liquidity risks. Stricter supervision may lead to a decline in profitability similar 

to money market funds, but to a certain extent strengthen the stability of the fund and 

the ability to resist liquidity crises. 

Calmes (2011) believes that the volatility generated by shadow banking is a huge 

challenge to the entire supervisory system. Traditional supervisory methods such as 

Basel II can no longer meet the existing supervisory needs, because shadow banking 

has been in a range of weak supervision all year round. And break away from the 

conventional bank return equation and bank accounting return. Therefore, it is 

necessary to strengthen the supervision of assets other than conventional assets and 

liabilities, and eliminate the liquidity risk of shadow banking from the root cause. 

2.4 Overall evaluation of research status at home and abroad 

Scholars at home and abroad mostly discuss the impact of shadow banking on 

the economy based on unilateral descriptions of the development status, existing 

problems and regulatory policies of shadow banking. Most scholars have put forward 

regulatory measures to help the development of shadow banking, but few scholars have 
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used quantitative models to summarize the impact of the growth of shadow banking on 

the macro economy over the years to make recommendations. 

Therefore, this article mainly describes the characteristics of the relationship 

between the scale of shadow banking and macroeconomic development under the 

overall economic framework. And try to use the shadow banking scale and economic 

development and money supply data to compare the three, so as to discover the impact 

of shadow banking on the macroeconomic system. 

3.1 Data 

The study uses two data sources (1) Wind and (2) CEInet statistics database. In 

order to cooperate with the investigation of the leverage ratio, the currency issuance 

volume from 1998 to 2018 will be extracted from the Wind database, with a frequency 

of quarterly. We also extracted the size of China's shadow banking from CSMAR. The 

data reports the name of the country, the number of the economy, the size of shadow 

banking in a broad sense, and the ratio of shadow banking to the country's GDP. The 

sample period is from 1995 to 2015. From the perspective of the proportion of various 

loans in shadow banking, the three relatively high proportions are entrusted loans, trust 

loans, and undiscounted bank bills. Other types of shadow bank loans are small in scale, 

so this article uses these three parts of data after 1995, China has implemented controls 

on high leverage ratios and implemented clearing and compression of assets in high-

risk industries. After 2016, the growth of shadow banking has been under supervision 

and control, which will cause large errors in experimental results.  
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We downloaded data on the stock and increment of social financing scale from 

the CEInet Statistics Database, covering the entire sample period from 1995 to 2015, 

with a frequency of quarterly. Similarly, we extracted the quarterly increases in China’s 

GDP and the consumer price index (CPI) that reflects the overall consumption level of 

residents from 1995 to 2015. The scale of social financing is a comprehensive indicator 

that fully reflects the relationship between finance and the economy, as well as the 

financial support of the real economy. By comparing the scale of social financing and 

the value of GDP, we can find that the growth of social financing has brought positive 

or negative economic growth. We also obtained China’s quarterly broad currency 

issuance (M1) from CEInet, which is consistent with other data. From 1995 to 2015, 

the frequency is quarterly. 

Table 1 reports summary statistics for each variable. Our sample includes quarterly 

data on GDP growth rate from 1995 to 2015, consumer price index (CPI) change rate, 

shadow bank scale growth rate, and narrow currency issuance (M1) growth rate, a total 

of 80 data. The average quarterly growth rate of shadow banking is 3.227, the average 

quarterly growth rate of M1 is 3.656%, the average quarterly rate of change of CPI is 

2.321%, and the average quarterly growth rate of GDP is 3.729%. 

3.2 Methodology 

Regarding the impact of the development of shadow banking on economic 

development and financial stability, study the interaction between the three. For the 

analysis of the relationship between multiple variables, the vector autoregressive model 

is the most widely used. Vector autoregressive (VAR) is to build a model based on the 
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statistical properties of the data. The VAR model uses each variable in the system as 

the lag value of all endogenous variables in the system to construct the model, thereby 

extending the univariate regression model to the composition of multivariate time series 

variables. According to Jun (2017), the VAR model is usually used to predict the 

associated economic time series system, analyze the dynamic impact of random 

disturbance items on the variable system, and then explain the impact of economic 

shocks on economic variables. The mathematical expression of VAR model is 

 
1 t 1 2 t 2 n t n tty y y y e  − − −+= + + +  (1)   

This part mainly studies the macroeconomic effects of shadow banking, that is, 

the impact of shadow banking on economic growth, monetary policy and 

macroeconomic risks. According to Zhu (2019), we select quarterly GDP growth rate 

(GDPGrowth), quarterly CPI growth rate (InfRate), quarterly narrow money supply 

(M1) growth rate (M1Growth) to quantify the economic model, and use quarterly 

shadow bank scale growth rate (ShadowGrowth) to quantify changes in shadow 

banking.              

  Among them, α1 to αk is the parameter matrix, 
tY  is the time series column vector, 

and te  is the error term. In this article, the scale of shadow banking, quarterly CPI 

growth rate, narrow money supply and economic growth constitute the endogenous 

variables in the model. Yt=ShadowGrowth, M1Growth, InfRate, GDPGrowth. 

The model built in this article is as follows:  
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 (2) 

An important issue in the VAR model is the determination of the lag order. In 

order to avoid the problem of excessively large models, we can choose to minimize the 

lag order of one of the following two information standards. The AIC information 

criterion or the BIC criterion determines the lag order of the model, and determines the 

lag order of the model. According to Yu (2013), the premise of not only satisfying a 

sufficient number of lags, but also ensuring that the model has sufficient degrees of 

freedom. The lag order of the constructed VAR model is 3. 

Because the estimators of the VAR model parameters are often only consistent, 

the economic explanation of the estimated value of a single parameter is very difficult. 

To analyze the VAR model, it is usually to observe the impulse response function of 

the system. The impulse response function can be used as a time-domain description of 

system characteristics, and is usually used to describe the response of an endogenous 

variable to an error shock. The core is to describe the impact on the current and future 

values of endogenous variables after a shock of one standard deviation is applied to the 

random error term. 

Before impulse response analysis and variance decomposition of the variable, the 

stationarity of the variable needs to be tested to determine whether it is a stationary time 

series. If it is not, logarithm and difference should be used to make it meet the 

requirements of a stationary time series. Otherwise, modeling and empirical analysis 
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cannot be carried out. This paper adopts the ADF unit root test, and the results are as 

follows.  

 

4.1 Main Result 

The impulse response function (IRF) is used to measure the impact of a standard 

deviation of a random disturbance term from an endogenous variable on the current and 

future values of all endogenous variables in the VAR model. 

In Figures 2, the horizontal axis represents the number of lag periods of impact 

action. This paper selects the 20-period lag impact response function to observe the 

degree of influence between variables; the vertical axis represents the response to the 

shock variable Degree; the solid line represents the impulse response function, which 

represents the response of GDP, CPI and M1 to shadow banking shocks, and the dashed 

line represents the deviation zone of plus or minus twice the standard deviation. Using 

the IRF method, the impulse response function is obtained for the shadow banking 

credit shocks of one standard deviation for economic growth, inflation and money 

supply, and the results are shown in the figure. 

As shown in Panel A, D(ShadowGrowth) showed a downward trend after a 

standard deviation impact on D(M1Growth), rising to 0 in the third period, which shows 

that shadow banking credit has a negative impact within the third period and until the 

fourth period. The rapid growth reached the maximum, and then quickly fell back to 

the 5th period and then fell to a negative value. Then it rose slightly and maintained a 

relatively low positive value. After the 10th period, it was almost maintained at a zero 
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level. This shows that the impact of shadow banking credit on economic growth is 

volatile, and fluctuates sharply in the 4-8 period. 

As shown in Panel B, after D(ShadowGrowth) gave D(GDPGrowth) a standard 

deviation shock, it showed a downward trend, rising to 0 in the third period, which 

shows that shadow banking credit has a negative impact within the third period and 

until the fourth period. The rapid growth reached the maximum, and then quickly fell 

back to the 5th period and then fell to a negative value. Then it rose slightly and 

maintained a low positive level. After the 12th period, it almost remained at the zero 

level. This shows that the impact of shadow banking credit on economic growth is 

volatile, and fluctuates sharply in the 4-10 period. 

As shown in Panel C, D(ShadowGrowth) showed an upward trend after giving 

D(InfRate) a standard deviation impact, reaching the maximum in the second period, 

and then rapidly falling to a negative value, reaching the minimum in the fourth period, 

and then showing an upward trend. It was close to 0 in the 7th period, and remained at 

the 0 level ever since. This shows that shadow banking credit has had a dramatic impact 

on inflation, and there are obvious fluctuations within the fourth period, indicating that 

inflation is more sensitive to the impact of shadow banking credit. 

Variance decomposition is to further evaluate the importance of different 

structural shocks by analyzing the contribution of each structural shock to the change 

of endogenous variables. It is information about the relative importance of each random 

disturbance that affects the variables in the VAR model. To further analyze the 

contribution of InfRate, M1Growth, and GDPGrowth to the fluctuation of the 
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ShadowGrowth, it is necessary to perform a variance decomposition of ShadowGrowth 

(Unit: quarter). The results of variance decomposition are shown in Table 3.  

It can be seen from Table 5 that in addition to the contribution of shadow banking 

credit itself, the contribution rate to CPI is the lowest, only 0.29% in the current period, 

and then gradually increased, and basically remained at the level of 3.08% after the 9th 

period; the contribution to GDP The contribution rate is the largest, rising rapidly from 

1.82% in the current period to 14.41% after the 14th period; the contribution rate to the 

money supply is similar to the GDP contribution rate, and it is also showing a rapid rise. 

The 16th period basically remained at the level of 6.60%. 

 

4.2 Additional Result 

This article first conducts unit root tests on the four variables of ShadowGrowth, 

InfRate , M1Growth, and GDPGrowth: The table 3 shows that GDP and CPI are non-

stationary without the difference, while the four variables are all stable after the first-

order difference. 

Generally, when performing empirical testing of the VAR model, it is necessary 

to ensure that the variables are stable in order to continue the subsequent impulse 

response analysis and other operations. The AR test is mainly to determine whether 

there is a unit root in the sequence. If it exists, it means that the time sequence is not 

stable. It can be seen from Figure 1 that no characteristic root falls outside the unit circle, 

and in Table 4 no module is higher than 1, indicating that the sequence is stable and the 

built VAR model is suitable. 
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Assuming that some economic indicators are linked by a certain economic 

system, then these variables have a long-term equilibrium relationship, which is the 

basis for establishing models and testing. Cointegration test can measure whether there 

is a long-term stable relationship between variables, which is widely used in economic 

research. Using Eviews8.0, the results of Johansen cointegration test are shown in Table 

5. 

Table 5 illustrates that There are at least two cointegration vectors between the 

four variables in the article, which indicates that there is a relationship between shadow 

banking and GDP, inflation, and money supply. Long-term stable relationship. 

From the Vector Error Correction Estimates (VEC Model) in Table 6, we can see 

that the impact of changes in shadow banking on macroeconomic factors is not 

significant in the initial stage, and the fluctuations are very large, and have a negative 

impact on its growth.  

4.3 Robustness Checks 

The Granger causality test assumes that the predicted information about each 

variable of y and x is all included in the time series of these variables. Before the 

analysis, it is necessary to test whether the correlation between economic variables is 

meaningful or not. There is a dependency between the explanatory variables and the 

explanatory variables before empirical analysis can be carried out by constructing a 

model. This paper adopts the method of Granger causality test and uses Eviews8.0 

software to perform Granger causality test on the sample variables selected in this paper. 

The results are as follows Table 7. 
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At the 5% confidence level, the Granger test results of the four variables reject 

the null hypothesis, which means that shadow bank loans are the cause of changes in 

GDP, inflation, and money supply. Moreover, shadow banking has a two-way causal 

relationship with economic growth, inflation, and money supply. 

 

 

5. Conclusion 

This article uses quarterly data from 1995 to 2015 to construct a VAR model, 

Granger causality test, Johansen cointegration test, impulse response analysis and 

variance decomposition, and empirically analyze the relationship between shadow 

banking scale changes and macroeconomic scale, and get the following in conclusion. 

The scale of shadow banking has a long-term relationship with GDP, CPI, and 

M1. The growth of shadow banking loans has contributed to the changes in the macro 

economy. And from the impulse response diagram, the impact of shadow banking has 

a lag effect on the target, and the time lags of the impact on economic growth, price 

changes, and currency issuance are 14 periods, 9 periods, and 16 periods, respectively. 

This shows that the changes in shadow banking first had an impact on price changes, 

and produced very sharp fluctuations in the short term, which gradually weakened after 

the ninth month. The economic growth and currency brought by shadow banking are 

longer than the price effect, and have some negative effects in 2-4 months, but for the 

long-term, it still has some promoting effects on economic growth. 
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From the perspective of variance decomposition data, economic growth, 

currency issuance and changes in prices also have a certain degree of contribution to 

the development of shadow banking. We can see that among the three macroeconomic 

factors, the largest contribution is GDP and the smallest is CPI. And it also has a lag. 

We can find that the first stable effect is the CPI, which has a stable effect around the 

11th period, while the GDP and currency issuance have a stable effect during the 14th 

period. 

Therefore, we can conclude that the development of shadow banking has a long-

term and stable interaction with economic growth, currency issuance and price levels. 

I hope that these data can help improve the supervision of the shadow banking industry 

and provide help to scholars who will study the shadow banking system and the 

macroeconomic system in the future. 
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Figure 1 AR root test results 

In the empirical test of the VAR model, it is necessary to ensure the stability of the 

variables. The AR test is mainly to determine whether there is a unit root in the sequence. 

As shown in Figure 1, if the data points are all in the circle, the sequence is stable. The 

data points on the axis are expressed as real numbers, and those in the quadrants are 

complex numbers. 
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Figure 2 The Impulse Response 

The impulse response function is used to measure the impact of one standard deviation 

of a random disturbance item of an endogenous variable in the VAR model on the 

current and future values of all endogenous variables in the VAR model.  

 

Panel A The impulse response of D(ShadowGrowth) to D(M1Growth) 

 

 

 

 

 

Panel B The impulse response of D(ShadowGrowth) to D(GDPGrowth) 
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Panel C The impulse response of D(ShadowGrowth) to D(InfRate) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



29 

 

Table 1: Sample Statistics of Variables 

This table reports descriptive statistics of a sample of data related to shadow banking 

research variables from 1995 to 2015. The quarterly growth of shadow banking is 

calculated based on the quarterly growth of shadow banking given by Wind. The 

quarterly growth of GDP is obtained directly from CEInet, and the quarterly growth of 

CPI is calculated based on CEInet's CPI data. The quarterly growth of M1 is calculated 

based on CSMAR's quarterly broad currency issuance data. 

 

Variables 
Number of 

Observation  
Mean StdDev Min   Max Skewness 

InfRate 80 2.32 2.73 -2.100 10.10 0.82 

GDPGrowth 80 3.72 11.93 -22.782 17.22 -1.08 

M1Growth 80 3.65 3.87 -4.927 13.96 -0.16 

ShadowGrowth 80 3.22 7.91 -24.656 24.82 0.00 
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Table 2: Variance decomposition result  

This table shows the variance decomposition results of the VAR model. It is found that 

the variance decomposition value of CPI is stable at about 3, GDP is 12-14, and M1 is 

4-6. This value shows how the changes of the InfRate, GDPGrowth, and M1Growth 

contribute to the changes in ShadowGrowth. 

  

Period S.E. D(InfRate) D(GDPGrowth) D(M1Growth) D(ShadowGrowth) 

             1  8.56  0.29  1.82  0.42  97.45 

 2  10.50  2.67  2.96  4.13  90.22 

 3  10.65  3.34  3.49  4.77  88.37 

 4  11.08  3.22  9.43  4.41  82.92 

 5  11.29  3.14  12.44  4.27  80.13 

 6  11.41  3.18  12.48  4.47  79.86 

 7  11.49  3.14  12.44  5.45  78.95 

 8  11.59  3.10  13.17  6.02  77.69 

 9  11.66  3.08  14.05  6.05  76.81 

 10  11.68  3.08  14.30  6.10  76.51 

 11  11.69  3.08  14.30  6.31  76.29 

 12  11.71  3.08  14.32  6.51  76.08 

 13  11.72  3.08  14.38  6.56  75.97 

 14  11.72  3.08  14.41  6.57  75.93 

 15  11.73  3.08  14.41  6.58  75.92 

 16  11.73  3.08  14.41  6.60  75.90 

 17  11.73  3.08  14.41  6.60  75.90 

 18  11.73  3.08  14.41  6.60  75.90 

 19  11.73  3.08  14.41  6.60  75.90 

 20  11.73  3.08  14.41  6.60  75.90 
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   Table 3: ADF Unit Root Test Results 

The table 2.1 shows that ADF unit root test results of four variables,  GDP and  CPI 

are non-stationary without the difference, while the four variables are all stable after 

the first-order difference. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Variables 

ADF test 

statistic 
1% level 5% level 10% level 

Probably 

Value 
Stationarity 

      

ShadowGrowth -8.204 -3.515 -2.898 -2.586 0.000 stationary 

GDPGrowth -3.219 -4.085 -3.470 -3.162 0.088 Non-stationary 

InfRate -1.685 -4.085 -3.470 -3.162 0.748 Non-stationary 

M1Growth -4.129 -4.086 -3.471 -3.162 0.009 stationary 

D(ShadowGrowth) -11.012 -4.083 -3.470 -3.161 0.000 stationary 

D(GDPGrowth) -4.899 -4.085 -3.470 -3.162 0.001 stationary 

D(InfRate) -5.563 -4.085 -3.470 -3.162 0.000 stationary 

D(M1Growth) -6.135 -4.090 -3.473 -3.163 0.000 stationary 
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Table 4: AR Unit Root Test Results 

Generally, when performing empirical testing of the VAR model, it is necessary to 

ensure that the variables are stable in order to continue the subsequent impulse response 

analysis and other operations. The AR test is mainly to determine whether there is a 

unit root in the sequence. If it exists, it means that the time sequence is not stable. As 

shown in Table 4, all modulus is less than 1, indicating that the sequence is stable, the 

built VAR model is appropriate, and the impulse response analysis of the variables can 

be performed. 

 

Root Modulus 

    
-0.75 - 0.13i 0.76 

-0.75 + 0.13i 0.76 

-0.03 - 0.72i 0.72 

-0.04 + 0.72i 0.72 

-0.23 - 0.67i 0.71 

-0.23 + 0.67i 0.71 

0.60 0.60 

-0.44 0.44 
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Table 5: Johansen Cointegration Test Results 

The p-value in the test indicates that the null hypothesis is rejected at the 5% confidence 

level. There are at least three cointegration vectors between the ShadowGrowth and 

InfRate, GDPGrowth and M1Growth, which indicates that there is a relationship 

between shadow banking and GDP, inflation, and money supply. Long-term stable 

relationship. 

 

Hypothesized  Trace 0.05  

No. of CE(s) Eigenvalue Statistic Critical Value Prob.** 

          
None   0.99  612.94  47.85  0.01 

At most 1   0.70  173.35  29.79  0.01 

At most 2   0.60  80.847  15.49  0.00 

At most 3   0.13  10.270  3.84  0.01 
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Table 6: Vector Error Correction Estimates  

From the co-integration test, we can see that there is a co-integration relationship 

between the variables, and a model can be established to examine the short-term 

dynamic relationship between the variables. Each row corresponding to each variable 

is a coefficient, the data in square brackets is a statistic, and the value in the parentheses 

corresponding to each value is the standard error. 

 

Error Correction: D(InfRate) D(GDPGrowth) D(M1Growth) D(ShadowGrowth) 

          
CointEq1  0.02  0.91  0.26  0.48 

  (0.01)  (0.01)  (0.03)  (0.07) 

 [ 1.97] [ 98.96] [ 9.56] [ 6.41] 

CointEq2  0.05 -4.05 -0.54  0.55 

  (0.04)  (0.03)  (0.11)  (0.30) 

 [ 1.46] [-107.81] [-4.79] [ 1.79] 

D(InfRate) (-1) -0.63 -1.09 -1.16  0.12 

  (0.12)  (0.12)  (0.35)  (0.95) 

 [-5.15] [-9.39] [-3.32] [ 0.13] 

D(InfRate) (-2) -0.20 -0.72 -0.71  0.86 

  (0.11)  (0.11)  (0.33)  (0.92) 

 [-1.74] [-6.43] [-2.10] [ 0.94] 

D(GDPGrowth) (-1) -0.03  2.04  0.28 -0.17 

  (0.03)  (0.03)  (0.08)  (0.24) 

 [-1.25] [ 69.26] [ 3.23] [-0.73] 

D(GDPGrowth) (-2) -0.01  1.02  0.12 -0.08 

  (0.01)  (0.01)  (0.04)  (0.12) 

 [-0.75] [ 64.89] [ 2.54] [-0.62] 

D(M1Growth) (-1)  0.21 -0.079 -0.01  3.16 

  (0.08)  (0.081)  (0.24)  (0.66) 

 [ 2.46] [-0.97] [-0.06] [ 4.76] 

D(M1Growth) (-2)  0.09 -0.053  0.07  1.11 

  (0.05)  (0.05)  (0.14)  (0.39) 

 [ 1.85] [-1.09] [ 0.54] [ 2.79] 

D(ShadowGrowth) (-1)  0.08 -0.08  0.38  0.40 

  (0.02)  (0.03)  (0.08)  (0.22) 

 [ 2.76] [-3.14] [ 4.70] [ 1.81] 

D(ShadowGrowth) (-2)  0.02 -0.04  0.26  0.06 

  (0.02)  (0.01)  (0.04)  (0.12) 

 [ 1.30] [-2.51] [ 5.98] [ 0.47] 

C  0.08 -0.17  0.25  0.88 

  (0.14)  (0.13)  (0.39)  (1.07) 

 [ 0.63] [-1.33] [ 0.65] [ 0.82] 
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Table 7: Granger Causality 

Before analysis, it is necessary to test whether the correlation between economic 

variables is meaningful, and whether there is a dependency between the explained 

variable and the explanatory variable, so as to confirm whether the VAR model can be 

constructed. An important application of the VAR model is to analyze the causal 

relationship between variables in economic time series. This article uses Granger 

causality test, the results are as follows: 

 

Null Hypothesis: F-Statistic Prob. Conclusion 

D(ShadowGrowth) does not Granger Cause 

D(InfRate) 3.16 0.05 

 

Reject 

D(InfRate) does not Granger Cause 

D(ShadowGrowth) 4.07 0.02 

 

Reject 

D(ShadowGrowth) does not Granger Cause 

D(GDPGrowth) 4.71 0.01 

 

Reject 

D(GDPGrowth) does not Granger Cause 

D(ShadowGrowth) 4.47 0.01 

 

Reject 

D(ShadowGrowth) does not Granger Cause 

D(M1Growth) 4.44 0.02 

 

Reject 

D(M1Growth) does not Granger Cause 

D(ShadowGrowth) 5.54 0.01 

 

Reject 

 

 

 

 

 




