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Abstract

Based on the panel data of 40 Commercial Banks in China during 2006-2014,
this paper makes an empirical study on the relationship between shadow
banking, interest rate marketization and bank risk-taking by using the system
GMM model. The study found that the development of the shadow banking
and the interest rate marketization is conducive to the diversification of banks’
business, thereby reducing the risk of banks. The study also found that “too
big to fail” and periodic are the characteristics of commercial bank risk.
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1. Introduction

Interest rate marketization has always been the core of financial liberalization, is
also necessary for China’s financial reform. In June 1996, the central bank dere-
gulated the interest rates of inter-bank lending market, by letting trading part-
ners to determine their own interest rate according to the market. And from
then on, the market-oriented reforms of interest rates began in China. From
2004 to July 2013, China has gradually deregulated the loan interest rate, can-
celled the lower limit of the lending rate, and allowed deposit interest rate to
float up to 1.1 times from the benchmark interest rate. Since the acceleration of
the market-oriented interest rate reform and the regulation on traditional credit
business, the Chinese commercial banks start their own shadow banking busi-
ness.

Unlike the most developed countries, the shadow banking has been closely

linked to traditional commercial in China since it arose. With the deepening
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contradiction between the commercial banks’ lending demand and the supervi-
sion of regulator, banks with higher risk appetite started to make loans to eco-
nomic entities through shadow banking business.

Shadow banking business developed rapidly in China since 2010. According
to the Chinese shadow banking monitoring report by Moody’s, Chinese shadow
banking assets grew by 30% in 2015, the total asset had increased to more than
53 trillion Yuan by the end of 2015. According to the annual reports of some
banks and news, the ultimate demanders of shadow banking capital are mainly
the Local Government Funding Vehicle, infrastructure projects and real estate
developers who lack of financing capacity. Facing to the rapid development of
the shadow banking business, Chinese regulators have issued a series of supervi-
sion, for example, No. 127 [2014] Document of the China Banking Regulatory
Commission stipulates that the financial assets only with high liquidity can be
the underlying assets of Redemptory Monetary Capital for Sale, and No. 82 [2016]
Document of the China Banking Regulatory Commission tightens the regulation

of the transfer of non-standard credit assets to off-balance sheet.

2. Literature Review and Hypotheses

2.1. Literature Review

Many scholars have made a research on the relationship between interest rate li-
beralization and bank risk. Demirgiic-Kunt & Detragiache (1998) believes that
there is a significant positive correlation between the interest rate liberalization
and commercial bank crisis. But if the institutional environment like legal con-
straints and the efficiency of government regulation supports interest rate mar-
ketization reform, the possibility of bank crisis caused by interest rate marketiza-
tion reform will significantly reduce. Angkinand et al. (2010) found the rela-
tionship between the degree of financial liberalization and bank risk pictures a
reverse U-shape, and it depends on the strength of capital regulation to a large
extent. Borio & Zhu (2008) pointed out the low interest rate will reduce the risk
tolerance of banks, which is conducive to enhancing the level of risk-taking. Ac-
cording to Delis & Kouretas (2010), whose paper was based on the data of the
bank in euro area of the year of 2001-2008, low interest rate level will increase
the level of bank risk-taking. With the increase of the capital ratio, the influence
of interest rate on bank risk assets will reduce, besides, it will improve the impact
on the asset of off-balance sheet. As for China, Porter et al. (2015) stated that in-
terest rate liberalization reform in China needs to improve the level of deposit
interest rate, which is conducive to improve the effectiveness of investment. And
it will make more and more funds flow to SMEs and the real estate industry, but
it may also bring risk some large commercial banks. Zhang et al. (2012) found
that the cancellation of the interest rate cap could lead to a periodic operating
risk. Zuo et al. (2014) found that the deposit interest rate marketization may re-
duce capital ratios, but not increase the banks’ risk through empirical research.
Unlike Zuo’s research result, Peng et al. (2014) believe the deposit interest rate

marketization will increase the risk of bankruptcy and non-performing loans,
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and is not conducive to raising capitalization from the data of urban commercial
banks.

Shadow banking system is also the focus of academic research in recent years.
Western researchers believe that the shadow banking is a kind of financial in-
termediation of transforming term, credit and liquidity, which get much liquidi-
ty with little capital by amplifying leverage, and it will result in a huge bubble of
capital market crisis (Gorton et al., 2010; Pozsar et al., 2013). Gorton & Souleles
(2007), Minton et al. (2004) believe that shadow banking can reduce bank risk.
Because the bank not only transfers part of bank credit risk to external investors,
but also makes the risk shared by the whole capital market through asset securi-
tization. It also helps banks improve their liquidity. Some other scholars pointed
out when banks spread risk through asset securitization and other off-balance
sheet business, it reduces the bank's capital adequacy requirements on the one
hand, and increases the system risk on the other hand (Iori et al., 2006; Gennai-
oli et al., 2010). Most of the scholars in China studied in the shadow banking
business through the shadow banking crisis transmission mechanism and the
effect on the financial stability (He et al., 2009; Mao & Wan, 2012). Ding (2015)
found that the development of the shadow banking can boost the profitability of
commercial banks in next year. Zhu et al. (2016) found that the larger the size of
shadow banking business, the greater the operational risk facing by the commer-
cial banks, through the data of Chinese commercial banks in 2006-2012.

Drew on the research above, this paper researches on the risk-taking of com-
mercial banks influenced by the development of shadow banking business and
interest rate liberalization from the perspective of the interest spreads narrowing

and outflow of capital in shadow banking.

2.2. Theoretical Analysis and Hypotheses

With the gradual reduction of deposit rate, banks’ profitability which relies on
traditional credit business weakened. In order to get rid of the single source of
income constraints, banks actively develop intermediary business. Therefore, the
source of income has become increasingly diversified, and it will help alleviate
the fluctuation of income. The release of the loan interest rate lower limit pro-
motes the careful pricing of the credit assets and the effective competition of the
industry, weakens the problem of adverse selection and moral hazard, and is
helpful to alleviate the credit risk of the bank. In a short time, interest rate mar-
ketization may affect the bank’s income, but it will prompt banks to innovation,
and ultimately rich banks’ business structure, reduce the risk of banks. There-
fore, this paper proposes the hypothesis:

H1. There is a negative correlation between bank risk and interest rate marke-
tization, that is, the higher the level of interest rate marketization, the lower the
bank risk.

The development of shadow-banking business increases the loan supply, re-
duces the loan interest rate, enriches the bank's business structure, and improves

the profitability of banks in the long run. And the improving of the banks' prof-
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itability is conducive to enhance their ability to lower risk. This paper proposes
the hypothesis:

H2. The development of shadow-banking business is conducive to reducing
the bank’s risk-taking level, that is, the larger the size of the shadow banking
business, the lower the level of bank risk-taking.

3. Sample and Variables

3.1. Sample

The sample of this paper consists of 40 main commercial banks in China from
2006 to 2014 and include the data from the year of 2005 to 2015. It includes 5
state-owned commercial banks, 11 national joint commercial banks and 24 ur-
ban commercial banks. In the model, we use 2 dummy variables to control bank
types.

The banks’ data come from Wind database and banks’ annual reports. There
are 16 banks listed on the Shanghai Stock Exchange and Shenzhen Stock Ex-
change, the data of these banks can download from Wind database which con-
tains data of stocks, fund, bonds, derivatives, listed companies, macroeconomy,
industry and high-frequency trading. Some other banks cannot find data from
Wind database, therefore I collected their data from their annual reports ma-
nually. The macro data were also collected from Wind database. Due to the lack
of some data, this paper contains 295 valid samples by taking out some samples

with missing data.

3.2. Variables
3.2.1. Dependent Variables

According to the research on the bank risk-taking, the common indicators in-
clude Z-score, non-performing loan ratio, earnings volatility, capital return and
expected default probability. This paper will choose the Z-score as the measure-
ment of risk-taking, and use the data processing method of Zhang & Wang
(2012). The Z-score is defined as follow:

ZROA ;=(ROA +CAR, ) /o, (ROA)

where ROA is the average return on total asset for three years, CAR means the
average capital adequacy ratio for three years, and o indicates that the stan-
dard deviation of the return on total asset for 3 years in a row (from #— 1 to ¢+
1). As a measure of bankruptcy risk, the greater the Z-score is, the smaller the

bankruptcy risk is.

3.2.2. Explanatory Variables

1) Shadow banking business

Following the research of Zhu et al. (2016), this paper will use the ratio of Re-
demptory Monetary Capital for Sale (the size of Redemptory Monetary Capital
for Sale divided by the total asset of commercial bank) as the indicator of the size

of commercial banks’ engagement in shadow banking.
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2) Interest rate liberalization
Zuo et al. (2014) and other scholars suggested that the constriction of NIM
(net interest margin) can effectively reflect the interest rate marketization level.
Therefore, this paper measures the level of interest rate liberalization by NIM.
NIM = LIR-DIR
where LIR is the actual lending interest rate (bank’s interest income divided by
total earning assets), DIR is the actual deposit interest rate (bank’s interest ex-

pense divided by the sum of total deposits and short-term loans).

3.2.3 Control Variables

As for other factor that influence bank’s bankruptcy, this paper mainly considers
two aspects including bank management and macroeconomic environment. In
respect of bank management, this paper considers four variables: size, profitabil-
ity, liquidity and operational efficiency. The size of bank is represented by the
total assets. The profitability is represented by the return on total assets. The li-
quidity is represented by the ratio of loan to deposit. And the operating efficien-
cy is represented by the ratio of cost to income. In respect of macroeconomic
environment, this paper uses GDP annual growth rate represents the economic

growth. The description of all variables is provided in Table 1.

3.2.4. Descriptive Statistics

Table 2 presents summary statistics for variables. The mean of shadow banking
is 7.371, which indicates that the average ratio of Redemptory Monetary Capital
for Sale is 7.371%. The maximum value is 31.534, and the minimum value is 0,
indicating that the size that commercial bank engaged in Redemptory Monetary
Capital for Sale varies in different samples. In this paper, the values of LnNIM
range between 0.434 and 2.258, which the sample with largest value is Linshang
Bank in 2008 and the sample with smallest value is Hengfeng Bank in 2009. The
samples which are state-owned commercial banks account for 14.2%, while ur-
ban commercial banks account for 54.9% of samples. Others are national joint

commercial banks.

Table 1. List of variables.

Variables Description
LnZ Natural logarithm of Z-score
Shadow The ratio of Redemptory Monetary Capital for Sale
LnNIM Natural logarithm of net interest margin
LnSize Natural logarithm of size
LnROA Natural logarithm of return on total assets
LnDTL Natural logarithmof the ratio of deposit-to-loan
LnCIR Natural logarithm of the ratio of cost to income
LnGDP Natural logarithm of GDP
Duml Duml = 1, if it is a state-owned commercial bank;otherwise, Dum1 = 0
Dum2 Dum?2 = 1, if it is an urban commercial bank;otherwise, Dum1 =0
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Table 2. Descriptive statistics of variables.

Variables Mean Std Min Max
LnZ 4.817 0.980 2.226 8.671
Shadow 7.371 6.135 0 31.534
LnNIM 1.029 0.253 0.434 2.258
LnSize 6.056 1.875 2.658 9.934
LnROA 0.069 0.386 -2.851 0.785
LnDTL 4.185 0.117 3.766 4.428
LnCIR 3.515 0.174 3.010 3.997
LnGDP 2.211 0.187 1.988 2.653
Duml 0.142 0.350 0 1
Dum?2 0.549 0.498 0 1

4. Empirical Results and Analysis
4.1. Model Design

Based on the research above, this paper takes the shadow banking business de-
velopment and interest rate marketization as the main independent variables to
construct the model.
LnZ;, = ay +ayLnZ; , +a,Shadow; , + a,LnNIM, , + e, LnSize;
+asLNROA , +a,LnDTL, , ; +;LnCIR, _, + o,LnGDP, 1)
+0,DUM1+a,;DUM2 + &,

In the model (1), “7” represents the bank entity, “/’ means the year. Among
them, “LnZ” means the bank’s risk, and is the explanatory variable of the model.
we considered the endogeneity of explanatory variable in our regression models
and adopted GMM method to resolve the problem of endogeneity. The interac-
tion item was added to the model (2) to further measure the effect that sha-
dow-banking affect the risk-taking by influence the interest rate liberalization.

LnZ,, = ay +yLnZ,  ; +a,Shadow; , + a;LnNIM; ; + ,Shadow; , * LnNIM; ,
+agLnSize,_, +a;LnROA _; +;LnDTL, _, + o, LnCIR, _; (2
+ 0, LnGDP, + a,, DUM1+a;; DUM 2 + &, ,

4.2. Results

This paper uses first differenced GMM model to test model (1) and (2), and
conducts the robustness tests by using random effects model. Thus, the empiri-
cal test is divided into 4 sub models, the regression results are shown in Table 3.
From the regression results of model 1-4, the regression of each model is sig-
nificant, indicating that the model is reasonable. From the regression results of
model 1 and model 3, the lagged term of bankruptcy risk is highly correlated.
Model 1-2, the coefficient of Shadow are significantly positive, that means sha-
dow banking development will reduce the risk of commercial banks. This is

mainly because the development of the shadow banking business increase the
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Table 3. Empirical results of shadow banking, interest rate liberalization and banks’ risk-

taking.
Model 1 Model 2 Model 3 Model 4
LnZ
‘ Difference GMM Random Effects Difference GMM Random Effects
0.3532%%* - 0.3635%*%* -
LnZ ,
(7.05) - (7.58) -
0.0196%** 0.0247%** 0.0359 0.0616
Shadow,
(2.27) (2.52) (1.26) (1.59)
—0.7148*%** —0.7899** —0.6122% —0.5429
LnNIM,
(-3.43) (-2.69) (-2.01) (-1.39)
- - -0.0185 —0.356
Shadow, * LnNIM,
- - (-0.70) (-0.96)
0.2116%** 0.4036*** 0.1990%** 0.3954%**
LnSize,,
(4.26) (4.90) (4.42) (5.04)
0.1976 0.1925 0.2025% 0.1919
LnROA ,
(1.68) (1.24) (1.76) (1.25)
—0.9876* -0.8713 -0.7227 —0.8496
LnDTL,,
(-1.79) (-1.53) (-1.42) (-1.54)
0.2703 0.1525 0.1941 0.1812
LnCIR ,
(0.86) (0.39) (0.63) (0.47)
—1.3411%** —1.3692*%** —1.2840*** —1.3813%**
LnGDP,
(—4.56) (-3.88) (-4.37) (-3.94)
0.1523 0.0097 0.1958 0.0810
Duml
(0.93) (0.03) (1.31) (0.30)
0.6954*** 1.2687*** 0.6912%** 1.2711%%*
Dum2
(4.54) (4.69) (4.98) (4.95)
8.2124%*%* 8.4809%** 7.1788*** 8.0819%**
Cons
(3.50) (2.80) (3.24) (2.71)
Sargan-test 0.271 - 0.383 -
AR(1) 0.000 . 0.000 -
AR(2) 0.200 - 0.198 -

Note: Figures in parenthesis are t-statistics values, and the Standard error is adjusted by heteroscedasticity.
***, % and *denote the significance at the level of 1%, 5% and 10%, respectively.

supply of loans, lower loan interest rates, the traditional loan business will

choose to project lending with lower risk, which reduces the rate of default and

bank’s bankrupt risk to a certain extent. Therefore, those projects with high risk

and high yield will finance through the shadow banking business with higher in-

terest rate, which will boost the profitability of banks, and it is consistent with
some scholars’ research results (Dai & Fang, 2014; He & Chen, 2015).
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The coefficient of LnNIM is significantly negative, indicating a narrow inter-
est rate spread can reduce the risk of the bank. The higher the level of marketiza-
tion is, the smaller the bank’s risk is, which is verified in other study (Zuo et al.,
2014). In the one hand, the reduction of the interest rate spread promote the
competition in the bank section and lower the banks’ profitability. In the other
hand, the lending interest rate has been downward, which makes it prudent for
banks to choose credit assets, and it is benefit for banks to control credit risk.
Besides, the marketization prompted the banks to transform their loan business,
focus on the intermediary business, and diversify their business structure, so as
to enhance the ability to resist risk. In the model 3 and model 4, the coefficients
of cross terms are negative, that means the development of shadow banking will
further reduce the bank’s risk and enhance its ability to resist risk through re-
ducing the interest rate spread.

As for the control variables, the coefficient of LnSize is significantly positive,
indicating that the larger the size of commercial bank is, the smaller the risk it
takes, which also proves the view of “too big to fall”. The coefficient of LnROA is
significantly positive, which indicates the improvement of profitability can effec-
tively alleviate the risk of bank. The coefficient of LnGDP is significantly nega-
tive. Driven by the profit, bank will expand its scale of credit assets and increase
the quantity of risk asset in the boom, so as to increase the risk-taking of bank,

which confirms the pro-cyclicality of the bank’s risk-taking.

5. Conclusion

Using the data of 40 commercial banks in the year of 2005-2015and the method
of GMM, this paper studied in the impact of the development of shadow-bank-
ing and interest rate liberalization on the bank’s risk-taking. Through the study,
we found that the development of shadow banking business increased the supply
of loan, improved the profitability, and alleviated the level of bank’s risk. With
the development of the interest rate liberalization, banks are more cautious in
traditional credit business, pay more attentions in diversified business which
improve profitability and enhance the ability to resist risk. At the same time,
shadow banking business further enhances the ability to resist risk by the influ-
ence of reducing the gap between loan and deposit interest rate. In addition, the
size of bank, profitability, and economic development are also the significant
factors affecting the risk-taking of commercial banks.

Based on the study, here’s some policy suggestions. First, the traditional depo-
sit and loan business has been unable to adapt to the current environment of the
financial market. In the rapid development of shadow banking business and the
environment of interest rate liberalization, commercial banks should take the in-
itiative to adjust the development of business structure, to achieve diversifica-
tion, to adapt to the financial development trend, in order to enhance their prof-
itability to resist risks in the current environment. Secondly, in the current fi-
nancial environment, the authority should further improve capability of super-

vision and regulate the shadow banking system to prevent commercial banks to
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avoid supervision through the shadow banking business in disguise, thereby in-
creasing the financial risk. Thirdly, regulators should deal with financial innova-
tion tools like shadow banking correctly. Regulators should also guide commer-
cial banks to make good use of the shadow banking business in order to improve
their profitability, resist financial risk and help the development of financial

market.
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