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Abstract

The goal of financial regulation to enable banksimprove liquidity and solvency.
Stricter regulation may be good for bank stabilityt not for bank efficiency. This research
aims to study the characteristics of China's fimncegulation and explores how the
regulation affects the profit efficiency, risk ohida commercial banks. In addition, we also
explore the trade-off relationship between efficieand risk. Unlike other studies, the study
uses bank asset as a classification standard frerfirtancial risk and differential regulatory
point of view.

The empirical results indicate that an increasprovision coverage ratio, on the other
hand, can reduce the risk of large banks. A higlust to income ratio implies a lower
efficiency and more risk for large banks. On thatcary, these two ratios had no effect on the
risk of small banks. Therefore, the CBRC reguldkesprovision coverage ratio and cost to
income ratio seems meaningful for large banks. Bheaiks with higher capital adequacy
ratio and leverage had a higher efficiency andveetorisk. For small banks, the loan to
deposit ratio increases as risk increase. A hidgban to deposit ratio implies a lower
efficiency. But, these three ratios did not a digantly affect large bank’s risk. Similarly, the
CBRC regulates the loan to deposit ratio, capitdqaacy ratio and leverage ratio seems
meaningful for small banks.

The purpose of CBRC regulates the current raticeduuce the risk of bank. By our
empirical results, the current ratio did not affénet risk and lead to different efficiency results
between large and small banks. In an environmeti asymmetric information, a bank
decision-making is unobservable. The charactesigiicfinancial regulation provide market
clues if a bank is operating at the most efficieany risk condition.
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1 ~ Introduction

China had planned to introduce the bank capitaidstals, putting China under the
global Basel Ill regime, at the start of 2012 yemryear ahead of the phase-in period
stipulated in the Basel agreement. By moving thatstate to January 1 2013, China
confirmed that those original plans were too arobii The new timeline brings China in line
with other countries. China had cited worries tthat stricter rules would dampen domestic
lending and hurt the economy at a time of globatahility as reason for postponing the
implementation from the original target date.

The China Banking Regulatory Commission (CBRC)aséal a set of guidelines for the
banking industry, including imposing stricter reguents on capital bases, leverage,
provision and liquidity, known widely as the Chinarsion of the new Basel lll. The New
Standards adopt capital adequacy rules and leveagigs that are even more stringent than
those of Basel lll. In particular, the core tiecdpital adequacy ratio will be set at 5 percent,
0.5 percent higher than Bad#l.The required leverage ratio will be set at 4 pefr,cé percent
higher than required by the Basel Il agreement Ghallenges of implementing Basel II/11l
in China are clear: more stringent local requiretsien

With a tougher definition and level of capital, thewill be pressure for banks to
understate their risk-weighted assets. In additiba, new capital requirements will greatly
inhibit commercial banks’ credit expansion and reasallow their profits, leading to a decline
in return on assets and return on capital. Uporirntigementation of the new rules, Chinese
banks will have to consider possible ways of regling capital again. According to the
‘official supervision approach’, official supervigi can reduce market failure by monitoring
and discipline banks thus weakening corruption Bnkb lending and improving the
functioning of banks as intermediaries (Beck gt2006). Alternatively, powerful supervisors
may exert a negative influence on bank performance.

Capital serves as a buffer against losses thatbaarb the possibility of bank failure
(Dewatripont and Tirole, 1993). The leverage rdias the role of helping to contain the
compression of the risk based requirement. In tharrtime, strengthened capital supervision
will help to lower the probability of banking crésiBarth, Caprio and Levine (2006) study
what affects bank regulation and how banking ragriaworks. Their research on most
countries shows that strong regulators and capitehjuacy standards do not improve bank
efficiency. Barth et al. (2004) put forward varioteasons for and against restricting bank
activities. However, overall their results indicdtat restricting them may not only lower
banking efficiency but also increase the probabdita banking crisis.

From the long-term point of view, as China econoigniowth is highly dependent on
credit supply, the banks need to grow their loaslescat certain rates so as to support the
sustained economic growth. Therefore, they will faged with the needs for capital
supplementation in order to keep up with the regwarequirements on CAR. Pasiouras



(2008) mentioned that stricter capital adequacyygutul supervision and market discipline
power promote technical efficiency. However, orie tlatter one is significant. Too little
capital increases the danger of bank failure weisiessive capital imposes unnecessary costs
on banks and their customers and may reduce theieeffy of the banking system.
Furthermore, economic theory provides conflictimgdictions about the impact of regulatory
and supervisory policies on bank performance @agth et al., 2004; 2007a).

Traditionally, commercial banks in China have répdra coverage ratio against
non-performing loans in their financial results @s indicator. Chinese banks should be
required to maintain such a provision coverageratia 150% minimum. Furthermore, The
CBRC issued a new 2.5 minimum loan-loss provisiatiorfor banks. It reflects how the
regulator wants Chinese banks to set aside a grecaty amount of reserves ahead of the
likelihood that an increasing proportion of theahs should turn bad. The new requirement
represents the single biggest source of uncertdomtyChinese banks. This would result in
bank non-performing loan levels rising, profitatylifalling and banks still needing more
provisions. Banks will be also faced with the pueef capital supplementation due to credit
expansion.

Financial regulation will directly affect the belawvof commercial banks. Especially, as
China commercial banks still follow the conventibbasiness model, their ratios of deposits
to total liabilities and of loans to total asseats eelatively high. The main purpose of financial
regulation is to enable banks to improve the ligyidand solvency. However, the
implementation of bank regulation will enhance #figciency or impede the efficiency? The
goal of financial regulation is to enable banksitgrove liquidity and solvency. The
implementation of new regulatory standards will make banking industry more robust,
safeguard long-term stability of credit supply, shsupporting the sustained growth of
economy. Stricter regulation may be good for baakibty, but not for bank efficiency. This
also shows that policymakers and banks face troei#f between financial stability and
efficiency. Therefore, we need to assess the imgfabie regulatory indicators in advance.

This research aims to study the characteristicCloiha's financial regulation and
explores how the regulation affects the profit@dincy, risk of China commercial banks. In
addition, we also explore the trade-off relatiopshetween efficiency and risk. The study
first use a profit model of the data envelopmerdlygsis (DEA) and Z-score to investigate
efficiency and risk from China commercial bank pahview. Our study covers a period of 8
years between 2004 and 2011. Then, we then usd Tedression model to study the
relationship between the financial regulation dmeléfficiency and use OLS regression model
to study the relationship between the financialtagon and risk.

This study particularly described as follows. Figgneral literatures classified Chinese
banks as state-owned banks, joint-stock banks, aitg rural banks and foreign banks
according to the bank established. This classiinammethod may not play the function of



regulatory policies on risk prevention. Banks skobk classified in accordance with the
operating status. Furthermore, Chinese banks ded¢md&® systemically important banks
(large bank) will be required to meet capital adexyuratios of 11.5 percent, while other
banks (small and medium banks) will be held to & p@rcent minimum.

This also means that the regulatory requirementsystemically and non-systemically
important banks in the future will be the differentnlike other studies, the study uses bank
asset as a classification standard from the fighmsk and differential regulatory point of
view. We adopt 1 trillion as standard and dividan@ke banks into two categories large and
small banks.

Second, to investigate the relationship betweeanfiral regulation and the profit
efficiency, risk of commercial banks, we adopt thowing financial regulation variables.
One is already implemented indicators in accordamte the provisions of the CBRC, but
the indicators are not in Basel Il provisions, &xample loan loss provision, loan to deposit
ratio etc. Another type is expected to be the imgletation of indicators under the new Basel
[l regulations, but the BCBS adopted more stririgegulations than Basel I, for example
leverage ratio and core tier 1 ratio.

Overall,our results indicate than increase in provision coverage ratio, on therofiand,
can reduce the risk of large banks. A higher cosh¢ome ratio implies a lower efficiency
and more risk for large banks. On the contraryseéhtsvo ratios had no effect on the risk of
small banks. Therefore, the CBRC regulates theigimy coverage ratio and cost to income
ratio seems meaningful for large banks.Small baitk Wigher capital adequacy ratio and
leverage had a higher efficiency and a lower rigk. small banks, the loan to deposit ratio
increases as risk increase. A higher loan to depatd implies a lower efficiency. On the
contrary, these three ratios did not a signifigamtifect large bank’s risk. Therefore, the
CBRC regulates the loan to deposit ratio seems imgfah for small banks.

The purpose of CBRC regulates the current raticeduce the risk of bank. By our
empirical results, the current ratio did not affénet risk and lead to different efficiency results
of large and small banks. In an environment witlymagetric information, a bank
decision-making is unobservable. The charactesigiicfinancial regulation provide market
clues if a bank is operating at the most efficieany risk condition.

The remainder of this paper is as follows. Secfantroduce Basel Il and the China
banking regulation, Section 3 discusses the metbggo data used in the study and
hypothesis, section 4 elaborates the empirical yarsal and section 5 summarizes our

findings.



2. Basel lll and the China Banking Regulation

2.1 China’s own version of Basel Il

The CBRC issued a slew of new regulatory requirdsdor banks on various
benchmarks they have to hit related to capitaliidiy and reserve requirements against loan
losses, among others, as part of China’s planngdementation of the Basel Ill capital
Accord. It is called China's Own Version of Badél |
2.1.1 Higher Capital Requirements

The guidelines introduce a three-tier regulati@mndard in terms of the capital adequacy
ratio of commercial banks. Three minimum capitabqubcy ratios -- the "core capital
adequacy ratio," the "tier-one capital adequacyo'taand the "capital adequacy ratio"--
applicable to commercial banks of different sizal e set at 5 percent, 6 percent and 8
percent, respectively. We are requiring much higbeels of capital to absorb the types of
losses associated with crises. This includes arease in the minimum common equity
requirement from 2% to 4.5% and a capital consemabuffer of 2.5%, bringing the total
common equity requirement to 7% under Basel Ill.

The new domestic regulatory standards and tsnalcarrangements regarding capital
adequacy ratio are largely consistent with Baselekcept for two differences. First, the
domestic minimum requirement on core tier-1 (commatwtk) CAR is 5%, 0.5 percentages
higher than that prescribed in Basel lll. Secohé, supplementary capital requirement for
systematically important banks (SIBs) is tempoyasiét at 1%, while the Basel Committee
and FSB have yet not reached consensus in thisdrelgaaddition, a regulatory requirement
for two capital buffers has also been introducedthyy CBRC Guidelines: a 2.5 percent
reserve excess capital conservation buffer an@& @er cent countercyclical capital buffer.
Last but not least, an additional capital requinetred 1 percent is imposed on systemically
important banks.

2.1.2 Leverage Ratio

As a supplement to capital adequacy ratios, a dé@eeratio is introduced. In order to
facilitate banks to transform the development moldeslying on rapid expansion, strengthen
self-discipline and improve the quality of develagnn it is necessary and viable to set the
minimum leverage ratio at 4%. If the ratio is sm tow, it will not effectively constrain the
banks’ rapid expansion. The New Standards adoptal@verage ratio of at least 4% of Tier
1 capital to total (including off-balance sheetdeais, 1 percentage point more than the Basel
Il requirement of at least 3%.

2.1.3 Stricter loan-loss provision rules

The loan-loss reserve requirement reflect how égailator wants Chinese banks to set
aside a precautionary amount of reserves ahedu dkelihood that an increasing proportion
of their loans should turn bad. The rapid lendingwgh came after banks in China were told
by their state shareholders to lend more to lo@aleghments to support Beijing’s fiscal



stimulus policy and spur the economy during thédaldinancial crisis. This new requirement
reflects the fact that, amid the high rate of Igaowth in recent years, the CBRC is worried
that even for loans that haven’t turned bad just Yader the New Standards banks will be
expected to have a loan provision ratio (i.e., mega loan provision ratio) of at least 2.5%
and a provision coverage ratio (i.e., a ratio @vgsions for specific nonperforming loans) of
at least 150%.
2.1.4 Better Liquidity Rules

Generally speaking, as China banks still follow tleventional business model. CBRC
aims to establish a multi-dimensionally liquiditisk control standards and will set out
various ratios for supervisory purposes. Thesaideh current ratio, a loan to deposit ratio, a
core debt ratio, a liquidity gap ratio, deposit cemtration, and an interbank funding ratio. In
addition to the liquidity coverage ratio (LCR) anelt stable finance ratio (NSFR) prescribed
by Basel Ill, the New Standards contain rules idezhto monitor liquidity risks. The CBRC
Guidelines provide that the liquidity coverage oand the net stable finance ratio must not
be lower than 100 percent.

2.2 CBRC'’s regulation of China's Banking Industry

We organized the above description into Table 1T8le 1, we can clearly understand
the current implementation and expected to be riffgeimentation of regulation indicators.
Therefore, the study will choose the financial fegan indicator according to the following
table.

3. Methodology and Framework

The study first use a profit model of DEA and Z+gcto investigate efficiency and risk
from China commercial bank point of view. Then, then use Tobit regression model to
study the relationship between the financial reutaand the efficiency of bank and OLS
method to study the relationship between the firsmad the risk of bank.

3.1 Data Envelopment Analysis (DEA)

There are mainly two approaches in evaluating ffieiency of financial institutions.
The first approach is the financial indicators gesl. This method does not reflect the value
of management and conceal the long-term operatiprddlem (Sherman and Gold, 1985).
The second approach is economic efficiency analygigch includes two methodologies; one
is parametric and the other is nonparametric. B@mples, stochastic frontier approach
(SFA), thick frontier approach (TFA) and distrimariifree approach (DFA) are parametric,
and data envelopment analysis (DEA) and free dagudl (FDH) are nonparametric.



Table 1 The CBRC's regulation of China's Bankindustry

Regulation indicator

Definition

Required ratio |

Estited implementation time

1~ Asset Quality

Non-performing loan ratio

non-performing loansaan
outstandings

less than 5%

Provision coverage ratio

loan-loss reserves topenfierming
loans

shall be no lower than
150%

with a grace period of two years for the largerksan
and five or seven years for small and medium-sized
lenders,

Loan loss provision ratio

loan-loss reserves to loan
outstandings

shall be no lower than
2.5%

systematically important financial institutionsfis) in
China will need to satisfy new Basel Ill requirertsen
by the end of 2013; while non-sifis will have aden
transition period but still need to meet the rudgs
2018.

2 ~ Liquidity

Loan to deposit ratio

loans to deposits

less W&

Current ratio

current assets to current
liabilities

shall be no lower tha
25%

Liguidity coverage ratio

stock of high quality liguassets tg
net cash outflows over a 30-day tir]
period

shall be no lower than
n&00%

meet the requirement as of end-2013

Net stable funding ratio

available amount of stéhleding to
required amount of stable funding

shall be no lower than
100%

meet the requirement as of end-2016

3 ~ Benefit and Efficiency

Cost to income ratio

operating costs to operatitgine ‘ less than 45%




4 -~ Capital Adequate

Capital adequacy
Ratio(CAR)

net capital to risk weighted assets

shall be n@&tdivan
8%

The capital adequacy ratio of SIFIs no lower than
11.5% ( objective by the end of 2023

Tier 1 (core) CAR tier 1 capital to risk weightesbats Basel Ill requirement of
at least 6%

Core Tier 1 CAR common equity to risk weightedno lower than 5%

assets 0.5% more than the

Basel Il requirement o
at least 4.5%

Leverage ratio

tier 1 capital to the adjusted on-a
off-balance sheet assets of
relevant bank.

ntbverage rate no lower

thinan 4%, 1% more thar

the Basel lll
requirement of at least
3%.

N

The regulator also required systemically important
banks to meet the leverage ratio by the end of 2012
while other lenders must achieve the goal by tlie en
of 2016.

Capital conservation buffer

drawing lessons from the crisis th
banks were distributing earnings eV
during periods of stress

aBasel Il prescribes tha
ea capital conservatio
buffer of 2.5%

1

Countercyclical buffer capital

protect banking sector from periods
excess aggregate credit growth.
Credit/GDP as the reference guide

afountercyclical capital
buffer 0-2.5%

Additional capital of
systematically
important banks

the supplementary capital requiremg
for systematically important banks
(SIBs)

biset at 1% for the tim
being

D

Source: CBRC website and constructed by the auth@scordance to related articles



Two most commonly adopted methods, SFA for paramatrd DEA for nonparametric,
have their own advantages and disadvantages. Tie n$fthod can test hypotheses
statistically and construct confidence intervalwaing for random errors. The effects of
statistical noise or measurement errors can bmgisshed from random errors. Researchers,
however, may lose some flexibility in model spemfion. On the other hand, the DEA
method cannot separate the statistical noise oms@surement errors from random errors.
Researchers need not to assume the functional felating inputs to outputs. Thus, the
relative efficiency scores obtained from DEA may sabject to the effects from the
uncontrollable factors.

DEA uses linear programming method to construaeagwise linear surface or frontier
over the investigated data. DEA searches for paints the lowest unit cost for any given
output, and connecting those points to form thiieficy frontier. Any company not on the
frontier is considered inefficient. A numerical ffogent is assigned to each firm, defining its
relative efficiency (between 0 and 1) in comparigath efficient peers.

3.2 The Profit Efficiency Model
3.2.1 Model Description

Consider an industry producimgoutputs fromrm inputs. An input—output bundle,y) is
considered feasible when the output bundle y caprbduced from the input bundle x. The
technology faced by the firms in the industry candescribed by the production possibility
set

T ={(xy) :ycan be produced froR}.............cooviiiiiiii i e (D)
In the single output case, one can conceptualzetbduction function

F(X) = MAXY © () LT ettt e et e e e 2

In the multiple output case, frontier of the proilue possibility set is the production
correspondenciE(x,y) = 1.

The method of Data Envelopment Analysis introdubgdCharnes et al. (1978) and
further extended to non-constant returns techneoby Banker et al. (1984) provides a way
to construct the production possibility set fromabserved data set of input—output bundles
without assuming a functional form of the produstiechnology

Suppose thatdy') is the input-output bundle observed for fir = 1,2,. . .N). Clearly,
these input—output bundles are all feasible. ThHen dmallest production possibility set
satisfying the assumptions of convexity and fregpdsability that includes these observed

bundles is

N N N
S=((x,y):x2 Y Axys D A yxD A, =52, 20() = 1200 N) i 3)
j=1 j=1 j=1



The setSis also known as the free disposal convex huthefobserved input—output bundles.
One can obtain various measures of efficiency éfm using the se§S as the reference

technology. In the following paragraphs we desctilosv the efficiency of a firm can be

measured under alternative assumptions on theekaitables.

For a commercial firm, both inputs and outputs eheice variables and the only
constraint would be the feasibility of the inputymut bundle chosen. For such a firm, the
criterion of efficiency is profit maximization. Abput and output prices andp, respectively,
the actual profit of the firm producing the outguindley® from the input bundleC is
Nn°=p'y-wx’. The maximum profit feasible for the firm is

M(w,p)=max py-wx:(x,y)OT

In any empirical application, the maximum profityrtze obtained as
M =max py-wx

. N f .
st 2 Ay 2 y;ZlA,-x’ S A =LA 20() = 120 N) (4)

i=1

z

1
-

The profit efficiency of the firm is measured gs- LO
n

This measure is also bounded between 0 and 1 extdpe case where the
actual profit is negative while the maximum praditpositive. In that case is less
than 0. If the maximum profit is negative as wejlexceeds unity.

3.2.2 Data and Definitions

General literatures classified Chinese banks #@s-staned banks, joint-stock banks, city
and rural banks and foreign banks according tob#wek established. This classification
method may not play the function of regulatory pels on risk prevention. Banks should be
classified in accordance with the operating stafusthermore, Chinese banks deemed to be
systemically important banks (large bank) will leguired to meet capital adequacy ratios of
11.5 percent, while other banks (small and mediamkb) will be held to a 10.5 percent
minimum. This also means that the regulatory reupéents for systemically and
non-systemically important banks in the future Wl the difference.

Unlike other studies, the study uses bank asset esssification standard from the
financial risk and differential regulatory point wiew. We adopt 1 trillioh as standard and
divide Chinese banks into two categories large smdll banks. Our research data are from
the Bankscope, the CBRC and the financial statesvpautblished by commercial banks. They
are unbalanced dataThe study covers a period of 8 years between 20@42011. In late

1 As the former China Banking Regulatory Commissionrchan Liu said, the bank’s assets more than 1omilli
will be treated as a large bank.
2 The number of large banks and small banks aeslist Appendix Table AIThe proportion of large and smalll
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2006, the State Council, China’s cabinet, releageckgulation giving foreign banks a
five-year grace period from 2007 to comply with th&% limif. The regulation between

China domestic banks and foreign banks is differ€nerefore, foreign banks were excluded
from the original sample.

There are many ways to define and categorize iapdt output variables in banking
literatures, and in this study we adopt the intetiation approach (Lin, 2002; Shen and
Chen, 2008) to define the input and output of fmah institutions. Table 2 lists the
definitions of these variables.

Table 2 Definitions of Input and output variables

Variable Variable Name Description
Input Fixed assets The sum of physical capital@edises
Funds Total deposits plus total borrowed funds
Input price Price of fixed assets|  Operating expeadéaded by the fixed
assets

Interest expenses on customer deposits plus

Price of funds other interest expenses divided by the total

funds
Output Total loans Total of short-term and long¥téoans
Investment Includes short and long term investment
Output price Price of loans IInterest income on loans divided by total
oans

Price of investment | Other operating income divided by
investments

3.3 Definition of Z-Score

The assessment of banking risk is traditionallycexed by analyzing various key
financial ratios (e.g. the ratio of nonperformimguhs to total loans, the ratio of provisions for
nonperforming loans to total assets, etc...). Them@ables have been criticized by the
empirical literature because the ratio method tshased on any theoretical basis, and even in
its most elaborated form, the ratios method doets take into account the impact of
diversification on risk.

bank assets is listed in Appendix Table A2.

3 On 11 December 2006, the Regulation on the Admatish of Foreign-funded Banks (issued by the State
Council) and related implementing rules (issued iy €BRC) came into force. A five-year grace period for
foreign banks to comply with China’s 75% loan-deposiling will expire on Dec. 31, 2011.

4 The intermediation approach views bank as anrimgdrator of financial services and assumes thatseallect
funds (deposits and purchased funds with the assistof labor and capital) and transform these loaos and
other assets.
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Therefore, we will use the Z-score measure to agbesbank risk and to overcome the
shortcomings of the ratios method. This comprelvensieasure takes into account both risks
related to banking business and the degree of ageeof these risks by the capital (Goyeau
and Tarazi, 1992). The Z-score indicator can benastd using the probability of default
extracted from Roy (1952) and developed by GoyewlTarazi (1992). The probability of
default is the probability that losses exceed theitg, or when the net worth becomes
negative (Roy, 1952; Boyd and Graham, 1988). Tlag be written as:

Probability of default = Proby{<-E)

It is possible to calculate different indicators li#nking risks depending whether we
divide the two terms of the inequality by the eguit by the total assets.

In this study, dividing by the value of assets lssim an indicator in terms of return on
assets. It provides an indicator, which allows separating explicitly the risk effdéom the
risk coverage of the bank capital. The probabditglefault can be written as:

Prob(” < _E) = Prob(ROA < _E) .............................................................. (5)
A A A

where ROA is the return on assets aAdis the total assets of the bank. Equation (5) is
rewritten as:

Prob<(ROA_luROA) < (=4 _IUROA)> - Prob<(ROA ~ Hron) S =Z) e (6)
JROA JROA ROA
E
P (7 + luROA)
where 4., and g, are the mean and standard deviatioROAandandz - _A ~ "
JROA

is the indicator of fragility.
The indicator Z can be considered as an indicdttwank fragility. A higher value of Z
corresponds to a lower default risk.

3.4 Tobit and OLS Regression Model

3.4.1 Model and Variable

To investigate the relationship between finana@aglutation and the profit efficiency, risk
of commercial banks, we adopt the following finahaiegulation variables.One is already
implemented indicators in accordance with the miovis of the CBRC, but the indicators are
not in Basel lll provisions, for example loan Igssvision, loan to deposit raficetc. Another
type is expected to be the implementation of indicaunder the new Basel 1l regulations,
but the BCBS adopted more stringent regulationa Basel 1ll, for example leverage ratio

® While catching up with international standards, CBREb aetain some requirements widely used among
Chinese commercial banks, such as a loan-to-dejaisitof no more than 75 percent.
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and core tier 1 ratio.

According to the CBRC, we divided the financial ukgion variable into four categories,
asset quality, benefit and efficiency, liquidity darcapital adequacy. In all respects, we
therefore select the provision coverage, loan{wesision ratio, cost to income ratio, loan to
deposit ratio, current ratio, capital adequacyoratind leverage ratio as the explanatory
variables. We finally use the establishment time@strol variables to level their effects on
financial regulation. Table 3 lists the definitiofts these variableshe descriptive statistics
for regulation variables are represented showhppendix Table A2.

We apply Tobit regression model to study the refethip between financial regulation
and the profit efficiency of bank. The study sedeitte profit efficiency is estimated by profit
model as the explained variable. The efficiencyesdas the explained variable) from DEA
are limited to value between 0 and 1. Because Hmdamed variable in the regression
equation cannot be expected to have a normal wiswn. Thus, we cannot expect the
regression error also meet the assumption of nodmtibution. The OLS method as a result
often leads to biased and inconsistent parametenaes (Greene, 1981). We therefore use
Tobit estimation (Coelli, Prasada Rao and Batt®@881Fried, Schmidt and Yaisawarng,1999;
Wang et al., 2003; Lin,2002) in this study.

Model 1:
Yt = bX[ +8t > & N(O,Gtz)
Y (profit efficiency) = 8 +bXRES_NPL +bxCIR+b:xLIQ +b;xCAR+b;xTime

Model 2:
Yt = bX[ +8t > & N(O,Gtz)
Y (profit efficiency ) = @ +byxRES_Loan +pxCIR +yxLDR+b,xLeverage+kxTime

We apply OLS regression model to study the relatign between financial regulation
and risk of a bank. The study selects the Z-scetbaexplained variable.

Model 3:

Yt = bX[ +g 0 &~ N(O,Gtz)

Y(Z-score) = g+ xRES_NPL +bxCIR+lpXLIQ +byxCAR+bxTime +;............... (9
Model 4:

Yt = bX[ +8t > & N(O,Gtz)
Y(Z-score) = g+bxRES_Loan +xCIR +h;xLDR+byxLeverage +kx Time +g....(10)
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Table 3 Definition of explanatory variables

Variable code | Variable name ‘ Description

1 -~ Asset Quality

RES_NPL provision coverage non-performing loans to loan outstandings
ratio

RES_Loan loan loss provision loan-loss reserves to loan outstandings
ratio

2 ~ Benefit and Efficiency

CIR | cost to income ratid) operating costs to operating income
3 ~ Liquidity

LIQ current ratio current assets to current lidieiti

LDR loan to deposit ratio loans to deposits

4 - Capital Adequate

CAR capital adequacy | net capital to risk weighted assets
ratio
Leverage leverage ratio Basel Il definition:

core capital to the adjusted on-and off-balance
sheet assets of the relevant bank

Our study definitiors

tier 1 capital to total asset

It is difference in the definition of denominator.
The ratio in our study is only for estimation and
may be deviation from the actual level.

5 ~ Control Variables

Time

the establishment
time

It is the cumulative year of the establishment time

3.4.2 Hypothesis
According to our model, we construct seven hiyeses for the relationship between

financial regulation and profit efficiency, risks ahown in Table 4.

Table 4 Hypothesis

Hypothesis Description Related literature
Aasset Hl The provision coverage ratio has ng Ayadi & Pujals, 2005
Quality effect on the profit efficiency (or risk
of a bank.
H2 The loan-loss provision ratio has no
effect on the profit efficiency (or risk
of a bank.
Benefit and H3 The cost to income ratio has no effecKiong and Sun (2009)
Efficiency on the profit efficiency (or risk) of a | Francis (2004) and
bank. Ghosh et al. (2003)
Liquidity H4 The current ratio has no effect on theAthanasoglou, Delis &
profit efficiency (or risk) of a bank. | Staikouras (2006)
Ayadi and Pujals(2005)

14



H5 The loan to deposit has no effect o
the profit efficiency (or risk) of a
bank.

Capital H6 The capital adequacy has no effect joBhong (2007)
Adequacy the profit efficiency (or risk) of a
bank.

H7 The Leverage ratio has no effect on
the profit efficiency (or risk) of a
bank.

Assets Qualiy : ‘Loan Loss Reserve’ for loan impairment is the antdhat reduces the
recorded investment in a loan portfolio to the wiaig amount on the balance sheet. The ratio
estimates the portion of total loans that may pitoviee bad loans and acts insurance reserves
for potential problem loans. It provides an indigatof the extent to which the bank has made
provisions to cover credit losses, and in turnmpair net interest revenue on the income
statement. The higher the ratio, the larger isatmeunt of expected bad loans on the books,
and the higher are the risks despite having beevigioned (Ayadi and Pujals, 2005). On the
other hand, a higher ratio also indicates the iwgment in asset quality management.

Benefit and Efficiency: The cost income ratio, defined by operating expedsaded by
operating income, can be used for benchmarkindheybaink when reviewing its operational
efficiency. Lower is better. Francis (2004) obsertbhat there is an inverse relationship
between the cost income ratio and the bank's phifity. Ghosh et al. (2003) also find that
the expected negative relation between efficienoy #he cost-income ratio seems to exist.
Xiong and Sun (2009) pointed that the cost to ineoatio had a significant negative effect
on efficiency of bank.

Liquidity : A liquidity problem usually arises from the possibhability of a bank to
accommodate decreases in liabilities or to fundeiases on the assets’ side of the balance
sheet (Athanasoglou, Delis and Staikouras 2006) Higker this ratio is, the stronger is a
position of a bank to absorb liquidity shocks (Ayadd Pujals, 2005). However, since liquid
assets tend to be low yielding, a higher ratio iegplower earnings. As a measure of liquidity,
the ratio may reflect how well the funding souroestch the funding uses.

Capital Adequacy : Capital Adequacy is a measure of a bank’s finarstiangth, in
terms of its ability to withstand operational aritharmal losses. Adequate bank capital can
function to reduce bank risk by acting as a budigainst loan losses, providing ready access
to financial markets in turn to guards againstitigy problem and limiting risk taking but
also constraining growth (Zhong, 2007). Most bamkgulators see capital adequacy
regulation as a means of strengthening the safetysaundness of the banking industry. In
China, with the establishment of the CBRC in 2a88,8% minimum capital adequacy ratio.
As a supplement to capital adequacy ratios, adgeeratio is introduced. If the ratio is set too
low, it will not effectively constrain the bankgipid expansion
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4 ~ Empirical Analysis

4.1 The correlation analysis

We further study whether the characteristic offfitial regulation affects the efficiency
and risk of bank. We then use Tobit (OLS) regressiodel to study the relationship between
the financial regulation and the profit efficiengisk) of large and small bank. We apply the
correlation analysis on explanatory and explaingdables to examine multicollinearity. The
correlation coefficient of the capital adequacyioravas highly related with leverage ratio
(0.805). Appendix Table A3 lists the coefficientaairrelation.

4.2 The Relationship between the Financial Regulath and Efficiency and Risk

The explained variables in Tobit regression modeladtained from the profit efficiency
in profit model; the explained variables in OLS negsion model are obtained from the
Z-score.Then, we estimate the relationship betwkeancial regulation and the profit
efficiency and risk of bank between 2004 and 2@4d shown in Table 5. Table 6 lists the
significant empirical results.

Asset Qualtiy

Table 6 showed that the loan loss provision ragio & significant positive effect on
efficiency of large banks. The higher the rati@ thore efficiency for a bank. The coefficient
for provision coverage ratio is significantly pogg, which implies that the higher the ratio,
the less risk for a bank. This shows that largekbdmad greatly enhanced ability to resist risks.
But, these two ratios did not a significantly affemall bank’s efficiency and risk.
Benefit and efficiency

The cost to income ratio had a significant negagifect on efficiency of large and small
banks. The higher the cost to income ratio, the égficiency for a bank. For large banks, the
coefficient of cost to income ratio is significanthegative. The higher the cost to income
ratio, the more risk for a bank. But, the ratio dimt a significantly affect small bank’s risk.
This shows that large banks should pay attentidhd@ost of control than small banks.
Liquidity

The current ratio had a significant negative eftacefficiency of large banks, the higher
ratio of liquidity may lead to significantly impedkee efficient operation of banks due to fund
idle. But, the current ratio had a significant pesi effect on efficiency of small banks. The
purpose of CBRC regulates the current ratio is cedine risk of bank. By our empirical
results, the current ratio did not affect the r@sid lead to different efficiency results of large
and small banks
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Table 5 The relationship between financial regataaind profit efficiency and risk for large and drbanks

Explained variable Efficiency Risk
Model Model 1 Model 2 Model 3 Model 4
Bank type Large banks Small banks Large banks Small banks Large banks Small ban gellanks Small banks
Coeff.(SD) Coefficient Coefficient Coefficient Coefficient Coefficient Coefficient Coefficient Coefficient
Explanato (Std. Error) | (Std. Error) (Std. Error) (Std. Error) (Std. Error) (Std. Error) (Std. Error) (Std. Error)
variable
RES_NPL -0.0002 0.00001 0.0031 0.0010
(0.0002) (0.0001) (0.0018) (0.0007)
RES_Loan 0.0955 0.0174 0.1883 0.0457
(0.0389) (0.0177) (0.3034) (0.0952)
CIR -0.0148" -0.0145" -0.0076 -0.0147" -0.0877" 0.0053 -0.1145" 0.0051
(0.0039) (0.0020) (0.0036) (0.0019) (0.0291) (0.0106) (0.0253) (0.0105)
LIQ -0.0113" 0.0033 0.0190 0.0026
(0.0027) (0.0018) (0.0207) (0.0093)
LDR 0.0008 -0.0046" 0.0444 -0.0226'
(0.0051) (0.0017) (0.0437) (0.0089)
CAR -0.0095 0.0057 -0.0081 0.0451
(0.0143) (0.0045) (0.1203) (0.0258)
Leverage 0.0113 0.0168" -0.0404 0.0923"
(0.0213) (0.0070) (0.1570) (0.0390)
Time -0.0018" -0.0020 -0.001%" -0.0005 0.0078 -0.0043 0.0022 0.0090
(0.0005) (0.0036) (0.0005) (0.0035) (0.0037) (0.0199) (0.0036) (0.0191)
R-squared 0.4490 0.0546 0.3373 0.0560
Adjusted R-squared 0.3878 0.0243 0.2637 0.0257

Note : otk ’ **’

" represent significance at the 1%, 5%, and 10%devespectively.
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Loan to deposit ratio only affect the efficiencydamsk of small banks. The higher the
ratio, the less efficiency and more risk for a hafkerefore, the CBRC regulates the ratio
seems reasonable and meaningful for small banks. [d&n to deposit ratio did not a
significantly affect large bank’s efficiency andki The loan to deposit ratio of large banks is
lower than small banks, the sources of fundingesenstable.

Capital Adequacy

The capital adequacy ratio and leverage ratio didarsignificantly affect large bank’s
efficiency and risk. For small bank, the capitab@ubcy did not a significantly affect on
efficiency, but it can reduce the risk. The leveragtio had a significant positive effect on
efficiency of small bank. The higher the ratio, tlmver risk for a bank. The capital
requirement can reduce the risk of small banks.

Control Variable

The establishment time had a significant negatifexeon efficiency of large banks. The

longer the establishment time, the lower efficieang risk for a bank.

Table 6 Significant results under the Tobit and @&gression modsl distinguish
between efficiency and risk

Efficiency Risk
Model 1 Model 2 Model 1 Model 2

Large RES_Loan (+) RES_NPL (+)
bank CIR () CIR () CIR () CIR ()

LIQ ()

Time (-) Time (-) Time (+)
Small CIR () CIR (-)
bank LIQ (+) LDR (-) LDR (-)

Leverage (+) CAR (+) Leverage (+)

Table 7 distinguishes between large and small bankilists the significant empirical
results. The loan loss provision ratio and liquidatio did not a significantly affect large and
small bank’s efficiency and risk. An increase ilo\psion coverage ratio, on the other hand,
can reduce the risk of large banks. The coefficientcost to income ratio is significantly
negative, which implies that the higher the rati® less efficiency and more risk for large
banks. Therefore, the CBRC regulates the provismrerage ratio and cost to income ratio
seems meaningful for large banks. On the contthege two ratios had no effect on the risk
of small banks. For small banks, the loan to dépagio is significantly negative which
implies that the ratio increases as risk increAd@gher loan to deposit ratio implies a lower
efficiency. Small bank with higher capital adequaatjo and leverage had a higher efficiency
and a lower risk. On the contrary, these thre@salid not a significantly affect large bank’s
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risk.

We think the adoption of the New Standards is Yikelput pressure on Chinese banks. It
Is imperative for commercial banks to change tladitpmodel. Faced with greater challenges
in terms of capital adequacy ratios and liquid@yina’s commercial banks are vigorously
developing capital-saving products and growing imterest-related income to contribute
more than half of their total incomes. Therefohe banking sector should make more efforts
on credit structure adjustment and credit quahtpriovement in the coming period of time,
which is also the expected goal of the CBRC ireffsrts to boost the implementation of new
regulatory standards.

Table 7 Significant results under the Tobit and @e§ression model distinguish
between large and small banks

Large bank Small bank
Regulation Efficiency Risk Efficiency Risk
variable
RES_NPL no effect (+) no effect no effect
RES_Loan +) no effect no effect no effect
CIR ) O] ) no effect
LIQ O] no effect (+) no effect
LDR no effect no effect ) )
CAR no effect no effect no effect (+)
Leverage no effect no effect (+) (+)
Time ) (+) no effect no effect
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Table 8 Summary of Hypotheses Results

Efficiency

Risk

Large bank

Small bank

Large bank

Small bank

Regulation
index

Hypothesis

Descriptions

Model 1

Model 2

Model 1

Model 2

Mo@el

Model 4

Model 3

Model 4

Asset
Quality

H1

The provision coverage ratio
has no effect on the profit
efficiency (or risk) of a bank.

consistent

consistent

consistent

consistent

inconsistent

consistent

consistent

consistent

H2

The loan-loss provision ratio
has no effect on the profit
efficiency (or risk) of a bank.

consistent

inconsistent

consistent

consistent

consistent

consistent

consistent

consistent

Benefit and
Efficiency

H3

The cost to income ratio has
no effect on the profit
efficiency (or risk) of a bank.

inconsistent

inconsistent

inconsistent

inconsistent

inconsistent

inconsistent

consistent

consistent

Liquidity

H4

The current ratio has no effe
on the profit efficiency (or
risk) of a bank.

ct

inconsistent

consistent

inconsistent

consistent

consistent

consistent

consistent

consistent

H5

The loan to deposit has no
effect on the profit efficiency
(or risk) of a bank.

consistent

consistent

consistent

inconsistent

consistent

consistent

consistent

inconsistent

Capital
Adequacy

H6

The capital adequacy ratio
has no effect on the profit
efficiency (or risk) of a bank.

consistent

consistent

consistent

consistent

consistent

consistent

inconsistent

consistent

H7

The Leverage ratio has no
effect on the profit efficiency

consistent

(or risk) of a bank.

consistent

consistent

inconsistent

consistent

consistent

consistent

inconsistent
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5 -~ Conclusion

The CBRC released a set of guidelines for the Imgnkadustry, including imposing
stricter requirements on capital bases, leveragajgion and liquidity. This research aims to
study the characteristics of China's financial tegon and explores how the regulation
affects the profit efficiency, risk of China comrol banks. The purpose of CBRC regulates
the current ratio is reduce the risk of bank. By emnpirical results, the current ratio did not
affect the risk and lead to different efficiencgults of large and small banks.

The empirical results indicate that an increasprovision coverage ratio, on the other
hand, can reduce the risk of large banks. A higlust to income ratio implies a lower
efficiency and more risk for large banks. On thatcary, these two ratios had no effect on the
risk of small banks. Therefore, the CBRC reguldkesprovision coverage ratio and cost to
income ratio seems meaningful for large banks. Sbeaiks with higher capital adequacy
ratio and leverage had a higher efficiency andveetorisk. For small banks, the loan to
deposit ratio increases as risk increase. A hidgban to deposit ratio implies a lower
efficiency. On the contrary, these three ratios il a significantly affect large bank’s risk.
Similarly, the CBRC regulates the loan to depaaiior capital adequacy ratio and leverage
ratio seems meaningful for small banks.

In an environment with asymmetric information, ankadecision-making is
unobservable. The characteristics of financial l&gn provide market clues if a bank is
operating at the most efficiency condition. Thiscaéxplains that the policymaker and banks
face a trade-off between financial risk and efficig Stricter regulation may be good for bank
stability (reduce risk), but not for bank efficigndn order to fit the new requirements, it is
imperative for commercial banks to change the profidel. Therefore, the banking sector
should make more efforts on credit structure adjest and credit quality improvement in the
coming period of time, which is also the expected|@f the CBRC in its efforts to boost the
implementation of new regulatory standards.
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Appendix Table

As shown in Table A1 and AZA small number of large bankbut the high proportion of

assets. A larger number of small banbgt the low proportion of assets. The proportiohs o

large banks' assets are increasing after 20061a8iynithe proportions of small banks' assets

are decreasing after 2006.

Table A1 The number of large and small banks

Number

of bank | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011

Large 4 4 6 9 9 11 11 57

Small 21 36 36 21 22 24 16 185

Total 12 25 40 42 30 31 35 27 242
Table A2 The proportion of large and small banletss

Asset

ratio 2004 2005 2006 2007 2008 2009 2010 2011

Large 88.46| 85.80| 84.47| 88.87| 90.46| 91.32| 91.10| 92.68

Small 11.54| 14.20f 15.53| 11.13 9.54 8.68 8.90 7.32

Total 100.00{ 100.00| 100.00{ 100.00| 100.00| 100.00| 100.00| 100.00
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By the following table shows thahe large banks had better profit efficiency and ldsk
compared to small bank#n addition to loan loss provision ratio, the rem@ag regulation
variables all meet the requirement of CBRC. Theaye loan loss provision ratio stands at
2.40% and 2.07% (lower than 2.5%) for large andlidnaaks.

Table A2 Summary statistics for regulation variable

Variable tatistics| Average | Min Max SD Regulated ratio
Bank typ
PE Large banks 0.8161| 0.5304 1.0000 0.1535
Small banks 0.6582| 0.0966 1.0000 0.2702
In(Z-score) | Large banks 3.8501| 1.7446 5.4534 0.7505
Small banks 3.7448| 1.3207 7.1241 1.0467
RES_NPL | Large banks 182.5477| 45.5300| 499.6000 99.8267| shall be no
lower than
150%
Small banks 166.4506| 1.8600| 828.8700| 142.0697
RES_Loan| Large banks 2.3982| 1.3200 4.0800 0.6270| shall be no
lower than
2.5%
Small banks 2.0727| 0.1800 5.9700 1.0001
CIR Large banks 37.6008| 29.1730 56.0750 5.4230| less than 45%
Small banks 39.5489| 22.4070 74.2710 8.9911
LIQ Large banks 26.5300| 11.7120 43.9640 7.7259| shall be no
lower than 25%
Small banks 24.9706| 3.8830 71.2710 10.3760
LDR Large banks 56.3300| 46.4120| 66.4620 4.9160| less than 75%
Small banks 57.3850| 22.0360| 106.0000f 10.7803
CAR Large banks 11.8284| 9.0700| 15.2700 1.4041| shall be no
lower than 8%
Small banks 10.9940| -1.4700 30.1400 4.2118
Leverage | Large banks 5.2972| 2.8902 8.0988 0.9419| leverage rate
no lower than
4%, 1% more
than the Basel
Il requirement
of at least 3%.
Small banks 5.4153| -0.8369 23.8166 2.6188
Time Large banks 47.2807| 12.0000| 103.0000| 33.7378
Small banks 10.7784| 1.0000 23.0000 4.8274

25



Table A3 The correlation coefficient

PE In (Z-score)| RES_NPL RES__lLoan CIR LDR LIQ CAR Leverage Time
PE 1
In (Z-score) .096 1
RES_NPL 119 .036 1
RES Loan | .162( -.014 -.066 1
CIR -.496() -.021 -.153() -.086 1
LDR -.169(") .063 -.049 -.3040) .036 1
LIQ 114 -.086 .450() .089 -.065 -.338() 1
CAR 2640 .104 .354() -.037 -.300() .020 2180 |1
Leverage .150) .148() .203() -.248() -174() .3270) .065 805() | 1
Time 1420 -.078 -.029 .149(*) -.076 -.042 -.024 .104 -.002
Note: ™, ™, " represent significance at the 1%, 5%, and 10%dewespectively” represents significance with bootstrapping method.
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