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#". &> DOES BANK LIQUIDITY MATTER IN THE LOAN SUPERVISION EFFECT OF BANK CAPITAL
ADEQUACY RATIO?

ABSTRACT The requirement of bank’s capital adequacy ratio did not prevent the occurrence of financial risk, and then the
requirement of bank’s liquidity came into view. Then, the

impact of bank capital and liquidity on bank loan changes is a real problem faced by regulators and banks themselves. In this context, we study
whether the impact of capital adequacy ratio on loan changes is related with the bank’s liquid asset ratio by constructing theoretical model and
empirical analysis method. Our study first shows that the impact of bank’s capital adequacy ratio on loan changes is related with liquid asset ratio.
We find that off-balance sheet loan commitments offset the parts impact of liquid asset ratio and capital adequacy ratio on loan changes, and small
and medium-sized banks are less affected by liquid asset ratio. Under the condition that banks hold certain liquid assets, bank’s liquid asset ratio is
positive with the influence of the capital adequacy ratio on loan changes. Finally, we put forward suggestions from the perspective of bank risk

management and bank capital and liquidity supervision.

KEYWORDS :Liquid Assets Ratio, Capital Adequacy Ratio, Bank Loans, Loan

INTRODUCTION

As early as 1988, Basel made strict requirements for banks’ capital
adequacy ratios; however, since then there have been financial crises
and even the global financial crisis. After the global crisis, bank
liquidity has been taken seriously and brought into the regulatory
framework, so the common regulatory effects of bank capital
adequacy ratios and liquidity should be taken into account by
regulators when making decisions, as well as by bank managers.

Bank capital adequacy ratio is mainly used to guard against and
defuse financial risks. Under the supervision of bank capital, bank
capital adequacy ratio affects the loan quantity and loan structure,
and the lack of bank liquidity will not only lead to the individual
liquidity risk of banks, but also the outbreak of banking systemic
risk, so it should be noted that banks may have the incentive to issue
loans when they have sufficient liquidity. After the global financial
crisis, the Basel Committee adopted Basel 111, the new international
regulatory framework, which raised capital adequacy requirements
and strengthened liquidity management. Accordingly, China as a
country with banks as the main financial institutions has gradually
improved the regulatory framework with capital supervision and
incorporated new international regulatory indicators. China has made
specific provisions on capital and liquidity supervision indicators in
the Measures for the Management of Capital of Commercial Banks
(2012) and the Measures for the Management of Liquidity Risks of
Commercial Banks (2018). There was a shortage of money in 2013.
In addition, there have been a lot of liquidity tickets recently, which
hides the importance of bank liquidity to bank asset allocation, so it
is necessary to study the impact of bank capital adequacy ratio on
bank loans at different liquidity levels.

Based on the existing research of the impact of bank capital adequacy
ratio on loans, this paper uses the data of commercial banks in China
to study the role of liquidity asset ratio in the effect of bank capital
adequacy ratio on the change of bank loans. In addition, this paper
not only considers the loans on-balance sheet, but also considers the
off-balance sheet loan commitments, because the off-balance sheet
business can be converted to on-balance sheet business under certain
conditions. The remainder of the paper is organized as follows.
Section 2 reviews the literature and proposes the innovative points.
Section 3 introduces the theoretical model and puts forward the
hypothesis. Section 4 discusses the data, presents the definitions of
the variables and the methodology used in our study. Empirical
model results and robustness are detailed in Section 5. Section 4
concludes the study with some additional remarks.

2. Literature Review

Capital is the blood of real economy operation. Nearly 80% of the
funds of China’s non-financial enterprises come from bank
loans (Jiang & Liu, 2016). Quantifying the impact of bank capital
level on the loan size is one of the most basic issues to verify the link
between the financial sector and the real economy and it has been
paid more attention, but the research of impact of liquidity on
changes of loan size is relatively less. Existing studies of bank capital-
loan movements has not reached a consistent conclusion, and the
“capital crowding out” (Bernanke et al., 1991; Aiyar et al., 2016, etc.)
focuses on the risk weight differences in the calculation of capital
adequacy ratios to drive commercial banks to adjust their asset
allocation channels and analyze the impact of commercial banks’
capital levels on loan size. The “risk absorption” (Kosak et al.,
2015; Jiang & Liu, 2016) perspective focuses on the analysis of the
ability of capital adequacy ratios to prevent risks. There is also
literature on the differentiated impact of commercial bank capital
levels on loan size (Lepetit et al., 2015; Peng & Wu, 2014).

2.1. The “Capital Crowding out” Effect

Among the results of the research on the impact of bank capital ratio
on loan changes, one of the main viewpoints is that capital regulation
will lead to the reduction of bank loans, that is, “capital crowding
out”. On the one hand, from the perspective of capital regulation,
capital requirements are regarded as the threshold for banks to issue
loans to the real economy, and banks need to give weight to retain
sufficient capital according to the asset risk. The loss of loans results
in a shortage of bank capital, which limits the ability of banks to
make loans, that is, capital constraints aggravate the reduction of loan
supply (Bernanke et al., 1991; Aiyar et al., 2016). Chinese scholars
believe that increasing the capital adequacy ratio will reduce the
avaliability of bank loans, and capital constraints have a greater
impact on banks with relatively insufficient capital (Liu, 2005). On
the other hand, from the perspective of bank asset structure, because
the discount of government bonds (0% - 1.6%) is lower than that of
loans (8%) in the required capital ratio, banks reallocate assets to
government bonds in order to meet the capital regulatory
requirements (Wagster, 1999). Chinese research shows that when
banks’ capital adequacy ratio increases, bank balance sheet will be
adjusted. In order to improve capital adequacy ratio, banks tend to
increase the proportion of low-risk assets such as bonds and reduce
the loan supply to the real sector (Guo & Mo, 2006). The negative
result is based on the risk weighted calculation method of regulatory
capital ratio. The assets with small risk weight are more conducive to
the banks to meet the regulatory capital requirements, so the
allocation of bank government bonds squeeze out bank loans.

2.2. The “Risk Absorption” Effect
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After the global financial crisis in 2008, scholars began to pay
attention to the behavior of banks about the crisis. Capital adequacy
ratio is an important tool for banks to absorb risks. The literature on
the impact of bank capital level on loan changes is more concerned
about this crisis sample period. Moreover, with the deepening of the
research on bank capital, the quality and quantity of capital have been
paid more and more attention. These studies divide the capital
requirements according to the capital quality level and find that the
bank capital with different quality levels has different impact on loan
issuance, which reflects that capital has a certain absorptive capacity
for loan risk. High-quality capital can help banks to make loans
during the financial crisis, while low-quality capital can inhibit loan
issuance. Specifically, core tier 1 capital and tier 1 capital play an
important role in encouraging banks to make loans during the
financial crisis. In the financial crisis and a short period after it,
banks with higher tier 1 capital ratio have higher loan growth rate in
the next year (Gambacorta & Marques-Ibanez, 2011; Carlson et al.,
2013; Kosak et al., 2015), and the positive effect of bank level capital
on bank loans in developing countries is particularly significant
during the crisis (Kosak et al., 2015). Chinese scholars take China’s
commercial banks as samples to study the impact of different capital
regulatory tools on bank lending behavior. The results show that
capital adequacy ratio inhibits bank lending, while core capital
adequacy ratio encourages banks to make loans. The impact of both
factors is enhanced in the financial crisis period (Jiang & Liu, 2016).
Therefore, high-quality capital is very important for bank loan risk
absorption and loan expansion.

2.3. The Differential Influence of Bank Capital on Loan
Changes

In addition to the above two cases, there are also studies that consider
the impact of capital ratio on bank loans under the condition of bank
heterogeneity. Chinese scholars have studied according to the
characteristics, scale and level of bank capital. In terms of capital
characteristics, in the face of the same capital constraints, banks with
different capital characteristics in different economic periods will
show different risk preferences and behavior choices. When the
regulatory authorities raise the requirements of capital adequacy
ratio, banks with low capital adequacy ratio and flexible capital
characteristics (capital adequacy ratio does not meet the requirements
but can be achieved through self-adjustment in the short term) will
have different risk preference and behavior choice. When banks face
the same capital constraint, during the economic depression
(prosperity), loans will be reduced (increased). While banks with low
capital adequacy ratio and rigid capital characteristics (capital
adequacy ratio fails to meet the requirements, and it is difficult to
achieve through self-adjustment in the short term) will tighten
credit (Dai et al., 2009). In terms of bank types, regulatory pressure
has a more significant impact on credit expansion of urban and rural
commercial banks (Wang & Wu, 2012). In terms of capital level,
with the implementation of the capital supervision hard constraint,
the capital adequacy ratio of banks with insufficient capital increases
capital level by increasing capital or reducing risk assets. Banks with
sufficient capital tend to hold more risk assets. In general, banks with
lower capital adequacy ratio reduce the speed of credit expansion,
and capital constraints make commercial banks with insufficient
capital issue more low capital consumption loans, such as personal
loans, while commercial banks with sufficient capital tend to issue
high capital consumption loans, such as credit loans (Wang & Wu,
2012; Peng & Wu, 2014; Yang, 2015).

Based on the existing research, this paper studies the effect of the
bank’s liquid asset ratios on the loan changes caused by capital
adequacy ratios. The possible innovations are as follows. Firstly,
through the improvement of the existing model, a theoretical model
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suitable for this research problem is proposed. Secondly, the existing
research from the perspective of bank loan structure (such as
personal loans and corporate loans) and non-bank loans asset
allocation including bank loans and government bonds and so on
studies the impact of bank capital adequacy ratios on bank loans.
This paper from the same regulatory perspective of bank capital
adequacy ratio studies the impact of bank capital adequacy ratio on
bank loans. The third is about the selection of indicators. This paper
not only studies the net loan, but also studies the off-balance sheet
loan commitmentl. On the one hand, because China’s commercial
banks mainly influence and serve the real economy through net loans,
it is of great significance to study the impact of capital adequacy ratio
on net loans. On the other hand, due to the low risk weight and low
capital occupation of off-balance sheet loan commitment, it can be
transformed into on-balance sheet business under certain conditions.

3. Theoretical Model and Research Hypothesis

Based on the model set by Dai et al. (2009) and Brei and Schclarek
(2015), this paper introduces capital and loan changes into the model.
The composition of the balance sheet is shown in Table 1. Assuming
that the bank can make intertemporal investment choices, as a
financial intermediary of deposit taking and lending.

Banks’ returns based on the mean and variance of portfolio are
expected to be the following:

E(U)=E(RP)-y2V(RP)E(U)=E(RP)-y2V(RP)(1)

where RPRP is the portfolio return and Yy is the risk aversion
coefficient (y>0y>0).

In period O, the utility maximization of banks can be expressed as
follows:

maxIE(R)I+L—y2I2VO(R)s.t.I+L<<D0+C0
maxIE(R)I+L—y2I2VO(R)

S.t.I+L<<D0+C0(2)

where E(R)E(R) is the expected value of return R, VO(R)VO(R) is
the variance based on period 0 information,
and —y2I2VO(R)—y2I2VO(R) is the negative utility brought by
loan risk. Balance sheet constraints mean that deposits and bank
capital are invested in loans and liquid assets.

Table 1. Composition of balance sheet of commercial banks.

In period 1, the capital of the bank changes, the loan change scale
is AA, the risk level perceived by the bank, the loan with
scale 1-01-0 (0<6<10<6<1 ) is converted into risk-free current
assets, in order to simplify the calculation, It is assumed that the
current conversion coefficient for converting loans into liquid assets
is 1. The problem of maximizing bank utility in period 1 can be
expressed as follows:

maxoE(R)d(1+A)I+L+(1-8)(1+A)I-y262(1+A)212V1
(R)s.t.D0-D1<<L+(1-98)(1+A)ImaxdE(R)d(1+A)I+L
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+(1-0)(1+A)I-y282(1+A)212V1(R)s.t. DO-D1<<L+(1—-
0)(1+A)I3)

where DO-D1D0-D1 represents the deposits withdrawn from the
bank by customers in period 1, and the balance sheet constraint of

period 1 satisfies (1+A)ISSD1+C1(1+A)Id<D1+Cl.

If the liquid assets L is large, the loan / should be small to meet the
constraint conditions, and the upper limit of the value range
of 8(14+A)S(14A) is larger. Therefore, when the capital increases,
if there are more liquid assets in the previous period, the loan
proportion in the asset allocation in the next period will be more, and

the proportion of converted liquid
assets (1-8)(1+A)(1-8)(1+A) will be smaller.
Combined with the optimal choice of bank

investment I=E(R)yVO(R)I=E(R)yVO(R) and 6=E(R)—-1vy(1+
MIVI(R)O=E(R)—-1y(1+A)IV1(R), that is, banks avoid risks,
the smaller the investment income in the previous period, the greater
the fluctuation of investment income, and the smaller the expected
income fluctuation, the increase of bank capital is more conducive to
the increase of loans.

When the bank’s liquid assets are sufficient, the bank has a higher
ability to meet depositors’ withdrawal of deposits, and the increase of
bank capital significantly improves the bank’s risk absorption
capacity, and the “capital crowding out” effect is weaker than the
“risk absorption” effect (Coval & Thakor, 2005), and bank loan
expands; when bank liquidity is scarce, banks may not be willing to
take more risks even if they have sufficient capital. At this time, the
“capital crowding out” effect is stronger than the “risk absorption”
effect (Gorton & Winton, 2017). In addition, Cornett et al.
(2011) believed that liquidity dried up during the global financial
crisis from 2007 to 2008, and banks with more illiquid assets
increased asset liquidity and reduced loans. Berrospide (2013) found
that more than a quarter of the decrease in bank loans during the
crisis was due to liquidity prevention motivation. Liu (2005) thinks
that the influence of capital constraint on bank loan changes is
different among banks with different capital levels. Therefore, we try
to make the following assumptions.

Hypothesis la: The effect of bank capital adequacy ratio on loan
changes is related to bank liquid asset ratio.

Hypothesis 1b: The liquid asset ratio of banks positively promotes the
impact of bank’s actual capital adequacy ratio on loan changes.

Bank off-balance sheet loan commitment can also provide funds for
the lender, so off-balance sheet loan commitment shares the impact
of bank loan. China’s commercial banks have significant differences
in asset size and business types. Large banks are systemically
important banks with the characteristics of “too big to fail” and
strong capital replenishment ability. Therefore, compared with large
banks, loan changes of small and medium-sized banks are more
affected by capital adequacy ratio and liquid asset ratio. Therefore,
the following assumptions are made.

Hypothesis 2: The impact of bank capital adequacy ratio and liquid
asset ratio on bank credit (loan and off-balance sheet loan
commitment) is less than that of bank loan, and the impact on small
and medium-sized banks is more significant.

Hypothesis 3: When the liquid asset ratio is very small, the liquid
asset ratio has a negative effect on the impact of bank capital
adequacy ratio on loan changes.
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We verify the hypotheses by using panel data model. Panel data is a
two-dimensional data composed of time series and cross-sectional
data. Panel data considers both cross-sectional and time dimensional
data. Using panel data analysis can control the unobservable bank
specific effect, time specific effect and get more effective results.
The next part uses panel model for empirical analysis.

4. Data Description and Empirical Model Construction
4.1. Data Description

This paper analyzes the data of 207 commercial banks in China from
2003 to 2017 (from BankFocus) and macroeconomic data, which
mainly includes real GDP and overnight interbank lending rate (from
the CElnet statistics database). Non-commercial banks such as policy
banks, securities companies, trust companies and asset management
companies are excluded. Commercial banks with serious data loss
and merged banks are excluded. All bank specific variables are
processed in the 1st and 99th percentile to reduce the impact of
outliers on the research results.

4.2. Empirical Model Construction and Estimation Method

To confirm hypothesis 1a, econometric models refer to Brei et al.
(2013) and Kim and Sohn (2017) and adjust them. Therefore, the
basic empirical model of this paper is as follows:

LOANGi,t=0+B1LOANGi,t—1+B2CAPi,t—1+B3LIQi,
t—1+p4Xi,t—1
+B5SAGDPt+B6ASHIt+¢i,tLOANGi,t=40+

B1LOANGI,t—1+B2CAPi,t—1+p3LIQi,t—1+p4Xi,t—1
+BSAGDPt+B6ASHIt+&i,t(4)

This paper introduces the cross effect of bank capital adequacy ratio
and liquid asset ratio, so that the coefficient of bank capital adequacy
ratio changes with the liquid asset ratio is the one to focus on.
Construct the following model to test hypothesis 1b.

LOANGiI,t=00+a1LOANGi,t—1+02CAPi,t—1+a3LI
Qi,t—1+04CAPi,t—1
xLIQi,t—1+a5Xi,t—1+a6AGDPt+a7ASHIt+

ei,t
LOANGI,t=00+a1LOANGi,t—1+0a2CAPi,t—1+a3LIQi,
t—1+04CAPi,t—1
XLIQi,t—1+a5Xi,t—1+ a6 AGDPt+a7ASHIt+¢i,t(5)
The dependent variable was set as bank credit, and hypothesis 2 was
verified by model (6) and (7).
CREDITGi,t=y0+y1CREDITGi,t—1+y2CAPi,t—1+y3
LIQi,t—1+y4Xi,t—1 +y5AGDPt+y6ASHIt
+ei,t
CREDITGIi,t=y0+y1CREDITGi,t—1+y2CAPi,t—1+y3L
1Qi,t—1+v4Xi,t—1 +ySAGDPt+y6ASHIt+¢i,t(6)

CREDITGIi,t=60+061CREDITGi,t—1+62CAPi,t—1+063
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LIQi,t—1+64CAPi,t—1 xLIQi,t—1+65Xi,t—1

+06AGDPt+87ASHIt+¢i,t
CREDITGIi,t=00+061CREDITGi,t—1+62CAPi,t—1+63L
1Qi,t—1+04CAPi,t-1

XLIQi,t—1+85Xi,t—1+06AGDPt+d7ASHIt+¢i,t(7)

Hypothesis 3 is tested by introducing the dummy variable d which
represents different liquid asset ratios. Calculate the average value
(uLIQuULIQ ) and standard deviation ( cLIQGLIQ ) of the liquid
asset ratio and the average value of the liquid asset ratio of each bank
(PLIQipLIQi ). Since the main concern is the low liquid asset ratio
and the distribution of the liquid asset ratio is right biased, in order to
ensure a certain number of values of 0 and 1 in the dummy variabled,
three types of dummy variabled are set: when the liquid asset ratio is
less than the average value ( PLIQi<uLIQuLIQi<uLIQ ), d is
taken as 1, otherwise O;When the ratio of liquid assets is less than the
mean minus 0.5 standard deviations
( nLIQi<pLIQ-0.50LIQuLIQi<uLIQ—-0.50LIQ ), d is taken
as 1, otherwise 0; when the liquid assets ratio is less than the average
minus 1 standard deviation
( nLIQi<puLIQ—-oLIQuLIQi<ulIQ-oLIQ ).d is taken as 1,

otherwise 0.

Wherei is the bank andt is the year. LOANGIi,tLOANGI,t is the
loan  growth rate of the banki in ther year,
and CREDITGi,tCREDITGi,t is the credit growth rate of the
banki in thet year. CAP1,t—1CAPI,t—1 is the capital adequacy ratio
of the banki in the t—1t—1 year, LIQi,t—1LIQi,t—1 is the cur liquid
asset ratio of the banki in the t—1t—1 year, Xi,t—1Xi,t—1 is the
bank characteristic variables including the bank size, bank
profitability and loan loss provision. AGDPtAGDPt is the GDP
growth rate change in thet year, ASHItASHIt is the market interest
rate change in the ¢ year, expressed by the change of Shanghai
interbank offered rate, aicd is the bank level fixed effect that has not
been observed. The residual term €i,t€i,t represents an unobservable
disturbance. According to the conclusion of the above part of the
theoretical model, the liquid asset ratio of banks in the previous
period affects the changes of bank loans, and the endogenous role of
variables is considered. Therefore, all bank characteristic variables in
the model lag one period to reduce the possible endogenous bias.

In this paper, the dynamic system moment method (SGMM) is used
to ensure the validity and consistency of the estimation. Firstly,
because bank loans are correlated on the time axis, the dynamic panel
model is used. Secondly, if fixed effects are directly used for
estimation, the results are not uniform, which will lead to dynamic
panel bias. SGMM method is more suitable for large N small T data
processing, Brei et al. (2013) and Gambacorta and Mistrulli
(2004) believe that as long as there is no second-order sequence
correlation and effective tool variables are used, SGMM estimation
efficiency is higher, and the estimator can ensure the validity and
consistency. Therefore, this paper uses the SGMM for empirical
research.

4.3. Selection of Model Variables

The meanings, symbols and calculation methods of variables used in
this analysis are shown in Table 2.
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Table 2. Variable meaning and calculation method.

1) Dependent variable
The dependent variables include the growth rate of bank loans
LOANGI,tLOANGi,t ) and the growth rate of credit
( CREDITG1,tCREDITGti,t ). When banks are unwilling to lend,
borrowers can use off-balance sheet loan commitments. Drawdown
of off-balance sheet loan commitments increased on-balance sheet
net loans (Cornett et al., 2011). The off-balance sheet business can be
transformed into on-balance sheet business. The off-balance sheet
business enters the denominator of capital adequacy ratio by
multiplying the risk conversion coefficient. Therefore, the off-
balance sheet loan commitment may be related to the change of bank
loan. Therefore, loan growth rate ( LOANGIi,tLOANGI,t ) and
credit growth rate ( CREDITGi,tCREDITGi,t ) are used as

dependent variables.

2) Independent variable

Main explanatory variables. The main explanatory variables include
bank capital adequacy ratio ( CAP1,t—1CAPi,t—1 ), liquid asset
ratio ( LIQi,t—1LIQi,t—1 ), and the multiplier of capital adequacy
ratio and liquid asset ratio. Bank capital adequacy ratio is from
BankFocus database calculated according to the regulatory
requirements of capital adequacy ratio. Banks with sufficient capital
can more effectively absorb the negative impact on bank
loans (Kapan & Minoiu, 2013), so the expected sign of capital
adequacy ratio ( CAPi,t—1CAPi,t—1 ) is positive. This paper
adopts the calculation method of liquid assets ratio in BankFocus
database, that is, liquid assets ratio = liquid assets/total assets, in
which liquid assets are composed of cash and deposits with the
central bank, bank loans and advances and primary assets of fair
value. According to the theoretical model, the bank’s asset liability
constraints are met (1+A)IOSDI+CI(1+A)I6XDI1+C1. When
the capital increases, if the liquid asset ratio of the bank in the
previous period is larger, the loan proportion in the asset allocation in
the next period will increase. Therefore, it is expected that the bank
with higher liquid asset ratio will make more loans when the capital
increase.

Bank characteristic variables. In addition to capital adequacy ratio
and liquid asset ratio, other bank characteristic variables are included
in vector Xi,t—1Xi,t—1. Bank size (ASSETi,t—1ASSET1,t—1)is
the natural logarithm of the total assets of banks. According to the
theory of “too big to fail”, large banks are motivated to take on more
risks and provide more loans under the condition of government
assistance. However, the diversification of large banks’ investment
portfolio will squeeze out some traditional loans. Therefore, the
impact of asset size on loan changes is uncertain in theory and needs
empirical verification. Bank profitability
( ROAAi1,t—1ROAAIt—1 ) is the ratio of net income to the
average value of total assets at the beginning of the year and the end
of the year. On the one hand, the higher the capital quality and
quantity support the bank to obtain more profits. On the other hand,
the higher the profitability means that the bank needs to bear the
greater asset risk. Therefore, the bank may reduce the loan to ensure
the asset quality, and the relationship between profitability and bank
loan is negative. Asset quality is represented by loan loss reserve ratio
( LOSSREI,t—1LOSSREi,t—1 ) and non-performing loan ratio
( NONLOANI,t—1INONLOANI,t—1 ). The worse the asset
portfolio quality is, the more inclined the bank is to reduce loan
issuance.

Macro control variables. Because of the inherent procyclicality of
bank loans and the increasing demand for loans by economic growth,
the expected sign of annual growth rate of real GDP
( AGDPtAGDPt ) is positive. In addition, the increase of market
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interest rate reduces the demand for loans, so the impact of market
interest rate change ( ASHItASHIt ) on bank loans is negative.

3) Descriptive statistics

Table 3 shows the descriptive statistics of variables. Loan growth
rate, credit growth rate, capital adequacy ratio, liquid asset ratio and
bank size, the main variables in the model, fluctuate greatly. Their
standard deviations were 14.71, 16.46 and 12.30, respectively. The
average of credit growth rate (17.56%) is lower than the average of
loan growth rate (18.25%). The credit growth rate includes the
changes of loans and off-balance sheet loan commitments. The use of
loan commitment makes off-balance sheet business transfer to on-
balance sheet assets. Therefore, the change of loan commitment
offsets some loan changes. If the bank has higher off-balance sheet
loan commitment, it may reduce loan provision. The statistical results
of other variables except the main variables can be obtained
from Table 3. Due to the differences in bank size, business capacity
and customer attractiveness, large banks and small and medium-sized
banks may differ for data sets. The results of descriptive statistics on
variables of large banks and small and medium-sized banks are
shown in Table 4.

Table 4 shows the descriptive statistics of large banks and small and
medium-sized banks grouped by bank asset size. The average loan
growth rate and credit growth rate of large banks (14.23% and
15.5%) are smaller than that of small and medium-sized banks
(18.47% and 17.74%), but the volatility of loan

Table 3. Variable descriptive statistics.

Table 4. Variable descriptive statistics of different types of
banks.

growth rate and credit growth rate of large banks (7.76 and 8.09) is
smaller than that of small and medium-sized banks (14.96 and
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16.99). Moreover, the credit growth rate of large banks (15.5%) is
higher than the loan growth rate (14.23%), which indicates that the
on-balance sheet loans and off-balance sheet loan commitments of
large banks are increasing. For capital adequacy ratio and liquid asset
ratio, small and medium-sized banks (14.48% and 22.40%) are
higher than large banks (12.91% and 13.55%). One reason is that
large banks are too big to be inverted, which means invisible
protection when risks occur. Small and medium-sized banks must
maintain sufficient capital and liquid assets to resist the impact. The
other reason is that large banks have high reputation and customer
attraction, large number of outlets, good customer base, and stronger
capital replenishment and risk management capabilities, and small
and medium-sized banks have no obvious advantages in these aspects.
Therefore, the capital adequacy ratio and liquid asset ratio of small
and medium-sized banks are higher. Considering the particularity of
large banks in loan changes and other aspects, in the following part of
the empirical study, in addition to the full sample, focuses on the
analysis of small and medium-sized banks.

5. Empirical Results Analysis and Robustness Test
5.1. The Influence of Bank Capital Adequacy Ratio on Loan

The empirical results of the basic linear regression excluding the
interaction between capital adequacy ratio and liquid asset ratio are
shown in columns (1), (3), (5) and (7) of Table 5.

Table 5. Regression results of the influence of bank capital
adequacy ratio and liquid asset ratio on loan changes.

*#% Indicates a significance level of 1%. ** Indicates a significance
level of 5%. * Indicates a significance level of 10%. Standard errors
are reported in parentheses.

Firstly, we find that the bank capital adequacy ratios have positive
impact on bank loans and bank credit, and the impact on bank credit
is less than that on bank loans. This shows that when the capital
adequacy ratio is high, the bank thinks that it has a higher ability to
absorb risk, so it increases lending. The result is consistent with the
“risk absorption” effect. Columns (3) and (7) in Table 5 are the basic
linear regression results of small and medium-sized banks. Compared
with the whole sample, the capital adequacy ratio coefficient of small
and medium-sized banks is larger. Because small and medium-sized
banks are not “too big to fail” and are more cautious about taking
risks. As shown in Table 4, the non-performing loan ratio of small
and medium-sized banks is far lower than that of large banks (the
average non-performing loan ratio of small and medium-sized banks
is 1.46%, and the average non-performing loan ratio of large banks is
1.98%). The marginal effect of risk absorption of small and medium-
sized banks by improving capital adequacy ratio is greater than that
of large banks, and loan changes are more affected by capital
adequacy ratio. When the credit growth rate is taken as the explained
variable, the coefficient of capital adequacy ratio is smaller and not
statistically significant. This is because when the bank is unwilling to
provide loans due to low capital adequacy ratio, borrowers can still
obtain loans through off-balance sheet loan commitments, and the
bank’s off-balance sheet credit expansion is less constrained by the
supervision of capital level. Therefore, when the bank’s capital
adequacy ratio changes, the total changes of loans and off-balance
sheet loan commitments are less affected.

Secondly, the liquid assets ratio has a positive effect on the change of
bank loans, and the impact on bank credit is less than that on bank
loans. Hypothesis la and hypothesis 2 are verified. In the whole
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sample and the sample of small and medium-sized banks, when the
loan growth rate is a dependent variable, the coefficient of liquid
asset ratio is positive and statistically significant. The coefficient of
liquid asset ratio of small and medium-sized banks is small, but the
difference is not large. According to the liquid asset ratio of banks
different types in Table 4, the average liquid asset ratio of small and
medium-sized banks is far greater than that of large banks (the
average liquid asset ratio of large banks is 13.55%, and that of small
and medium-sized banks is 22.40%). The marginal change of loan
caused by liquid asset ratio is small. When the credit growth rate is
taken as the dependent variable, the coefficient of liquid asset ratio is
smaller and not statistically significant. When the loan expansion
caused by the increase of liquid asset ratio gradually decreases, the
borrower obtains loans through off-balance sheet loan commitment,
offsetting the bank loan expansion, and the change of liquid asset
ratio has little impact on the change of credit growth rate.

5.2. Regression Results with the Interaction of Capital Adequacy
Ratio and Liquid Asset Ratio

In the regression model including the interaction of capital adequacy
ratio and liquid asset ratio, the coefficient of interaction term of
capital adequacy ratio and liquid asset ratio reflects the conditional
effect of these two variables on loan growth rate and credit growth
rate. As shown in Equations (8) and (9), the loan change caused by
the change of unit capital adequacy ratio is related to the liquid
capital ratio.

OLOANGI,t0CAPi,t—1=02+04LIQi,t—1
OLOANGI,t0CAPi,t—1=02+04LIQi,t—1(8)

JCREDITGi,tdCAPi,t—1=92+54LIQi,t—1
JCREDITGi,tdCAPi,t—1=92+54LIQi,t—1(9)

The empirical results in columns (2), (4), (6) and (8) of Table
5 verify hypothesis 1b and hypothesis 2. The interaction coefficient
of capital adequacy ratio and liquid asset ratio is significantly positive
at 1% level when loan growth rate and credit growth rate are used as
dependent variables. Columns (4) and (8) in Table 5 are the results of
small and medium-sized banks with interactive items. The coefficient
of interaction term of small and medium-sized banks is slightly
smaller, that is, when the level of liquid assets of large banks and
small and medium-sized banks is the same and the capital adequacy
ratio increases, large banks issue more loans than small and medium-
sized banks, which indicates that small and medium-sized banks are
more cautious, but the average liquid asset ratio of small and medium-
sized banks is higher than that of large banks. Therefore, the loan
volatility of small and medium-sized banks is greater.

5.3. Analysis of the Influence of Capital Adequacy Ratio on
Loan Changes under the Condition of Low Liquid Asset Ratio

Both the basic linear regression without the interaction between
capital adequacy ratio and liquid asset ratio and the regression
including the interaction term show that the liquid asset ratio
promotes the loan changes. When the liquid asset ratio is low, the
impact of capital adequacy ratio on loan changes may be negative.
The empirical results of setting three different dummy variables of
liquid asset ratio are shown in Table 6, which verifies hypothesis 3.
In Table 6, column (1) shows the result of taking 1 ford when the
ratio of liquid assets is less than the average value
( pLIQi<pLIQuLIQi<uLIQ ); column (2) shows the result of
taking 1 ford when the ratio of liquid assets is less than the average
value minus 0.5 standard deviations
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(uLIQi<uLIQ-0.50LIQuLIQi<uLIQ-0.50LIQ ); column (3)
shows the result of taking 1 for d when the ratio of liquid assets is
less than the average value minus 1 standard deviation
(uLIQi<uLIQ-oLIQuLIQi<uLIQ—-0LIQ ). The main concern
is the coefficient
of  CAPit—1xLIQi,t—=1xdCAPi,t—1xLIQi,t—1xd.  The
empirical results show that when the ratio of bank liquid assets is
low, the impact of interaction on bank loans is negative, and it does
not become positive until the bank has sufficient liquidity.

5.4. Robustness Checks

This paper uses capital adequacy ratio ( CAP1,t—1CAPit—1 ) to
test the impact of capital adequacy ratio on loan changes in the effect
of bank capital supervision. In addition to capital adequacy ratio,
Basel Accord and China Banking and Insurance

Table 6. Regression results under the condition of low liquid
assets ratio.

*#% Indicates a significance level of 1%. ** Indicates a significance
level of 5%. * Indicates a significance level of 10%. Standard errors
are reported in parentheses.

Regulatory Commission also makes provisions on the tier one capital
adequacy ratio. The risk absorbing ability of the tier one capital is
stronger, and the tier one capital adequacy ratio is used to test. Table
7 reports the regression results, of which columns (1) and (2) are the
full sample regression results, and columns (3) and (4) are the
regression results of small and medium-sized banks. The regression
results show that the liquid asset ratio has a significant positive effect
on the impact of capital adequacy ratio on loan changes. There is no
significant difference between the regression results of robustness
tests and those in Table 5, which further illustrates the effectiveness
of the results.
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Table 7. Regression results of robustness tests.

**%* Indicates a significance level of 1%. ** Indicates a significance
level of 5%. * Indicates a significance level of 10%. Standard errors
are reported in parentheses.

CONCLUSION

Based on the theoretical model and empirical analysis, this
paper studies whether the impact of capital adequacy ratio on
loan changes is related to the liquid asset ratio. The conclusion
is as follows.

Firstly, the capital adequacy ratio of banks can promote the
bank to issue loans, but it has less effect on the bank credit
including bank loans and off-balance sheet loan commitments,
while the capital adequacy ratio of small and medium-sized
banks has a greater role in promoting bank loans and bank
credit issuance. The relationship between the capital adequacy
ratio and bank loans in China’s commercial banks is in line
with the “risk absorption” effect. The more capital, the more
loans. As borrowers can obtain loans through off-balance
sheet loan commitments, off-balance sheet business is
transferred to on-balance sheet loan, and off-balance sheet
loan commitment partially offsets the impact of capital
adequacy ratio on bank loans. Because the large state-owned
banks are too big to fail, the risk attitude of small and medium-
sized banks is more cautious, and the non-performing loan
ratio of small and medium-sized banks is far lower than that
of large-scale banks. The marginal effect of “risk absorption”
obtained by small and medium-sized banks by improving
capital adequacy ratio is larger.

Secondly, the liquid assets of banks strengthen the role of
capital adequacy ratio in promoting bank lending. Small and
medium-sized banks are less affected by liquid assets. When
the ratio of liquid assets is very low, bank’s liquid assets react
on the impact of capital adequacy ratio on bank lending. The
liquid assets ratio of large banks plays a significant positive
role in the impact of capital adequacy ratio on loan changes.
When the liquid assets of large banks are small, the capital of
large banks is used to increase liquid assets first, and when the
liquid assets reach a certain level, capital supports the loan
issuance. Small and medium-sized banks have a high ratio of
liquid assets and loan changes are limited by the level of liquid
assets.

The results of this paper have positive implications for capital
management and supervision of commercial banks in China.
Firstly, China’s commercial banks should speed up the
innovation of capital supplement tools and actively expand the
channels of capital supplement. The capital adequacy ratio has
a significant impact on the changes of bank loans.
Commercial banks should pay attention to improving the
capital adequacy ratio, especially small and medium-sized
banks, to slow down the pressure of bank capital
replenishment and ensure the banking industry’s support to the
real economy. The following methods can be adopted:
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retained earnings, listing financing, issuing additional shares,
convertible bonds, introducing funds, insurance, annuity, etc.,
and relying on the domestic capital market and Hong Kong H-
share market, we should expand the overseas capital market at
the same time. Secondly, China’s commercial banks should
further ease liquidity, stimulate loan supply and increase
profits. The liquid assets ratio of banks enlarges the influence
of capital adequacy ratio on loan changes. In order to ensure
the effectiveness of financial support policies for the real
economy, banks should enhance the liquidity of assets, dredge
liquidity and stimulate loan supply. Thirdly, China’s
commercial banks should strengthen the management of off-
balance sheet business and enhance their anti-risk ability. In
this paper, when we consider off-balance sheet loan
commitment, the results have changed, which shows that the
off-balance sheet loan commitment and loan change are
affected differently by capital adequacy ratio and other
conditions, so we should pay special attention to this part.

In addition, capital supervision and liquidity supervision
should be coordinated and inseparable. The positive impact of
capital adequacy ratio on loan changes and the promotion of
liquid asset ratio provide supporting evidence for capital
management and liquidity management of commercial banks.
The regulatory authorities should strengthen liquidity
supervision, keep up with the pace of international
supervision, put forward new regulatory index requirements,
and formulate laws and regulations applicable to the domestic
market. For example, when formulating relevant policies,
banking regulatory authorities should not only consider the
direct impact of capital regulation on banks, but also consider
the combined impact of bank capital regulation and liquidity
regulation, and put forward liquidity regulatory indicators
linked with capital regulatory indicators, so as to prevent the
outbreak of bank risks. In addition, the bank itself should do a
good job of long-term capital utilization strategy and do a
good job in the liquidity emergency and abnormal crisis
situation. China’s commercial banks should also timely follow
up the regulatory requirements, actively explore and establish
a monitoring system matching their own situation and improve
the stability of the financial system and the ability to serve the
real economy.

In summary, the paper studies whether the impact of capital
adequacy ratio on loan changes is related with the bank’s
liquid asset ratio by constructing theoretical model and
empirical analysis method. Although this paper has made
some innovation and progress in research perspective and
research content, but limited to research ability and research
time, there is still room for further expansion. If the study can
be carried out in a longer sample period in the future, then the
conclusions of this paper will be more representative and
comprehensive. Therefore, we need to further explore more
advanced research methods in the follow-up research,
accumulate more available data, and continuously track the
related issues of this paper.
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