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ABSTRACT

This article establishes a panel model with Difference-in-differences
Estimation and a data set of macro economy and financial data of 524
banks in China and Indonesia from 1999 to 2011. With the help of one-
sample test and Hausman test, the optimal model is chosen to represent
the reality. The method could effectively identify cause and effect by
deposit insurance system so asto provide the basis for developing more
targeted strategies for risk control policiesin China. Empirical research
has showed that the subordinated debt ratio, bank’s franchise value, GDP
Per Capita, country’s monetary policy intermediary goals and ultimate
goal could have a significant impact on banks’ moral hazard in deposit
and loan business under deposit insurance system, since deposit
insurance system on the whol e reduce banks’ moral hazard in deposit and
loan business. Size of bank has uncertain I nfluence of deposit insurance
system on banks’ moral hazard in deposit and loan business.
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INTRODUCTION

With the accelerated pace of marketization of
China’sinterest rate, the establishment of depositin-
surance system to protect theinterests of depositors
with amarket-oriented financia security systemisbe-
coming thefocusof theindustry. ! However, to some
extent, the deposit insurance system blursthe public
identification ontherisksof financid inditutions, lowers
thelevel of supervison of financid ingtitutions, and re-
laxestheinhibition of thefinancia risk from bank risk
management behavior. Therefore, banksincrease high-
risk investment to passon the cost of insurancein order
to obtain high profits. At the same time, banks take

depositsto replacetheir own capital to reducetheeg-
uity capitd ratio, posing an adverseimpact onfinancia
stability!¥ thought that depositinsurance sysemwoul d
inevitably induce bank managersto conduct excessive
risk investment which gaveriseto mora hazard? ana-
lyzed the problem through arrangement and operation
mechanismsof bank and deposit insurance™ used op-
tion pricing model to study the deposit insurance sys-
tem. Both Park and Merton had reached asimilar point
of view™ used the deposit protection schemein Kan-
sasasanempirical object to provethat therewasaso
moral hazard defect in the United States’ early state
deposit protection scheme. Inaddition, morescholars,
such ag®", argued that themoral hazard caused by fi-
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nancia deregulation and deposit insurance systemwas
theimportant reason of theincrease of bank failures
sincethe 1980s.

About bank moral hazard®, used stock market
crash probability to measure bank moral hazard.
Miller®, described the process of stock price move-
ment with periodic dramatic reversa movement, and
then measured thesize of mora hazard*® argued that if
theratio of total debt to GDP deviated from thetrend,
thenthered credit growth would be abetter indicator
to measure bank moral hazard. WEI™¥ validated that
the governorsof the bank have the obvious disguise
and postpone behaviorson credit risk and confirmed
the existence of bank mora hazard through the data of
commercial loan quality migration and changesof the
bank governors.

Insummary, thereare somelimitationsintheexist-
ingresearchliterature: First of dl, most of theliterature
wasmainly quditativeresearch, lackingin quantitative
analysis, especidly empirical test. Secondly, intheex-
isting quantitativeresearch, because of lack of dataavail-
ability, therewas no comparison of mora hazard change
before and after the establishment of bank depositin-
surance system. Thirdly, the samplesof classic econo-
metric model were mostly from devel oped countries.
Thereforethecomparability waslimited sothat it had a
direct impact on thelow relevanceand effectiveness of
the strategy formul ation of risk control.

MODEL AND VARIABLES

Research Method: Thispaper divided thesamples
of banksinto two groups. onegroup isthetreatment
group with theimpact of thedeposit insurance system,
and the other group isthe control group without the
impact. Theeconometricmodd isasfollows:

Yi,t =B 0 +p th N2 ZGi N2 3TtGi +gi,t D

G, isthetreatment dummy variable; when the object
belongsto the treatment group, G, isequal to 1; and
when the object belongs to the control group, G, is
equal to 0. T, isthetime dummy variable, beforethe
implementation of the depositinsurance system, T, is
equal to O; after itsimplementation, T isequal to 1.
TG, istheinteractionterm of timedummy variableand
trestment dummy varigble. Y, isthe outcomevariableof
theimplementation resultsof the system. ¢ istheerror

term, representing the factor which can not be observed
or controlled but haveinfluence on dependent variable.

Furthermore, when other variableswhich can af -
fect outcomevariable'Y, arecontrolled, difference-in-
differencesregression equation can betransformed into
thefollowingform:

Yi,t:ﬂo +ﬂ1Tt +ﬂZGi +ﬂ3TtGi +ﬂ4xi,t +gi,t @
X, .istheother variableswhich can affect outcomevari-
aoleY.

For the control group, before and after theimple-
mentation of thesystem, theaverage changeinthede-
pendent varidbleis:
dif, = (8,+8,)-B,=B, ©)

For thetreatment group, beforeand after theimple-
mentation of thesystem, theaverage changeinthede-
pendent varidbleis.
dif,= (B, B, B, +B,)-(B,+B,) =B, *B, 4)

By introducing other independent variableswhich
could affect dependent variableand €liminating system-
atic differences between the control and treatment
groups, the net impact of the deposit insurance system
onthedependent variableis:
dif = dif,- dif, =(8, +8,)- B, =B, (5)

S0, the parameter S, of TG, in equation (1) repre-
sentsthe net impact of theimplementation of the sys-
tem on the dependent variable, whichisused asamea-
sureof theeffect of implementation of the system.

TheDescription of Model and Variables

Model and explanation of variables

Bank moral hazard is mainly reflected on asset
management and liability management. Thebank’smain
assets businessis|oan business so we use the Non-
performing LoansRatio (NPL) to represent the moral
hazard inasset management. Whilemoral hazard of li-
ability management isprimarily embodied inthe behav-
ior of replacing banks” own capital for deposits, sowe
use self-owned capital ratio to measure.

Firgt, for mora hazardled by thedepositinsurance
systeminbank asset management, webuilt pand dif-
ference-in-differencesmodd asfollows:
Yli,t:ﬂ0+ﬂth+ﬂ2Dli +ﬂ3TtDI i +aj in,t +6kzki,t +gi,t ©)

T, istimedummy variable. Sincelndonesiaestab-
lished deposit insurance systemin 2005, whentisless
than 2005, T, isequal to 0; when t is greater than or
equal to 2005, T, isequdl to 1. DI, isthedummy vari-
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able to measure whether banks are constrained by
the deposit insurance system. For banksin Indone-
sainthetreatment group, DI  isequal to 1; for banks
in Chinain the control group, DI, isequa to 0. TDI,
istheinteraction terms of time dummy variableand
thedummy variable of the deposit insurance system,
and its coefficient 8, can measuretheimpact of the
implementation of the deposit insurance system on
the dependent variable, Non-performing Loans Ra-
tio.

Y, isthebanks’ Non-performing Loans Ratio. X
( =1, 2, 3) ischaracteristic variables on behalf of
thebank i : X isthe share of bank assets of thetotal
assetsin thebanking system, so it representsthescale
of bank assets; X, is subordinated debt ratio; X, is
bank’sfranchisevalue. Inthis paper, the unit capital
franchisevalue (UBFV) isused to measure bank’s
franchise value, X,= UBFV = (ROE-r_) / (1+r).
ROE meansthe return on equity, reflecting there-
turnlevel of equity; r_isthe cost of capital, approxi-
mately equalsto therisk-free rate of return of the
capital in thelong term, which can be replaced by
market interest rates; r isthe annual rate of return,
we can use the average one-year lending rate to
measure bank’sannual revenuerate.

For the differences between the two countries,
the model aso introducesthe basic economic vari-
able Z, (k=1, 2, 3) to achieve the purpose of con-

trolling theimpact of macroeconomic factorson bank
moral hazard. Z, is the per capita gross domestic
product; Z, isinflationrate; Z, isthegrowth rate of
the money supply (M,). Central banks’ monetary
estimate calibersare not compl etel y consistent across
theworld, but the fundamental basisof divisionis
consistent.

Similarly, for moral hazard in bank liability man-
agement led by the deposit insurance system, the
panel difference-in-differencesmodel isasfollows
(1=1,2,3;k=1,2,3;1=4,5,6,m=4,5,6):
Y, =B, BT +BDI +B,TDI +a X +3 Z (7

1Nt Pm Skt

Y, isthebank’s self-owned capital ratio.
Sample selection and data description

Since Indonesiafounded the deposit insurance
systemin 2005, wetreat 2005 asatime dummy vari-
ablenode. Thetreatment group includes 65 banksin
Indonesia, the control group includes 50 banks, and
thetimeinterval rangesfrom 1999 to 2011. Were-
moved the samplewith missing dataand built unbal-
anced panel data; there are 348 samplesin thetreat-
ment group, and the control group is consisted of
176 samples.

The descriptive statistics of related variablesare
shownin TABLE 1. The comparison of descriptive
statistics from the control group and the treatment
group in TABLE 2 showsthat there are no signifi-

+E;

TABLE 1: Thedescriptivestatisticsof related variables

Variables Sample size Average value Standard deviation Minimum Maximum
X1 524 0.0191 0.0336 3.8E-05 0.1805
Xz 524 0.0146 0.0275 0 0.3005
X3 524 0.0503 0.6086 -4.9341 7.3908
Z; 524 3985 1801 2295 8600
Z, 524 0.0713 0.0501 -0.0073 0.2037
Z3 524 0.1504 0.0531 0.0472 0.2842

TABLE 2: Thecomparison of descriptivestatisticsfrom thecontrol group and thetreatment group

Controal group(China's banks)

Treatment group(lndonesia’ bank)

Variables Sample Average Standard Sample Average Standard
size value deviation size value deviation
X1 176 0.0269 0.0409 348 0.0152 0.0285
Xz 176 0.0076 0.0057 348 0.0182 0.0329
X3 176 0.1123 0.1797 348 0.0189 0.7342
Z; 176 6022 1600 348 2954 654
Z, 176 0.0278 0.0220 348 0.0933 0.0457
Z3 176 0.1977 0.0422 348 0.1265 0.0405
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cant differencesin all major respectsin the sample
banksfrom thetreatment group and the control group.

EMPIRICAL TEST AND RESULTS
ANALYSIS

Univariate Test: The univariatetest results of the
bank’snon-performing loanratio, self-owned capital
ratio before and after the establishment of depositin-
surance systemin the control and treatment groupsare
shownin TABLE 3. After the establishment of the de-
posit insurance system, the non-performing loansretio
and salf-owned capitd ratio of thetreatment group are
both lessthanthecontrol group, and theresult issignifi-
cant at the 1% level of confidence. It means deposit
insurance system may reduce mora hazardin bank as-
set management (declined non-performing loan ratio),
at thesametime, may increasetherisk of moral hazard
inthebank ligbility management (declined self-owned
capitd raio). Thenon-performing loanratiointhetrest-
ment group issignificantly greater thantheratio before
theestablishment inthe 1% confidenceleve. Thesdlf-
owned capital ratioissignificantly lessthantheratio
before the establishment in the 5% confidencelevel. It
showsthat deposit insurance system dramatically in-
creased moral hazard, whichisembodiedintherise of
non-performingloansratio and thededineof sdf-owned
capitd ratio.

Model Estimation and theHausman Test:
Moral hazard in bank asset management
Y, =SB BT DI +BTDl +a X, +6,.Z, +&,  (6)

ji t k ki, t
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Theregressonresultsareshownin TABLE 4.

We estimated fixed and random effects of panel
datamode and determined resultsby theHausman test.
Dueto limited space, we take Model 3 for example.
Hausman test results showsthat thenull hypothesisthat
there areno significant differences between the esti-
mated value of therandom effectsand fixed effectses-
timatesisrejected, therefore, we should usefixed-ef-
fectsmodel. Compared withModel 1and Modd 2, F,
valueintheMode 3 suggeststhat the overdll regres-
sion equationissignificantly showed, whichmeansthat
theimpact of the explanatory variablesasawholeto
thevariable Y, isvery significant; F, vauerepresents
thetest resultsof whether thereisindividud effectinthe
model, hel ping usto make achoice among themixed
OLSmoddl, fixed-effectsmodel and random-effects
model. Thetest results confirm the presence of fixed
effects, cong stent with theresultsof the Hausman test.
Also, Model 3 hasbetter coefficient of determination,
higher goodness of fit than Modd 1 and Model 2, and
morecomprehensvevariables, including theimpact of
depositinsurance system, bank individua characteris-
ticsand basiceconomicfactorson mord hazardinbank
asset management, so Model 3isselected finally. In
order to eliminate theimpact of multicollinearity, DI
variableisremoved duringregressionin STATA.

Moral hazardin bank liability management
Y2i,t:ﬂ4+ﬂ5Tt+ﬂ6Dli+ﬂ7TtD|i ta X +6mzki,t+gi,t (7)

17 7jit
Theregressonresultsare thown INTABLES.
Asthe method described before, inModel 7, for

example, Hausman test results show that the null hy-

TABLE 3: Theresultsof univariatetest

Sample Average Sample

Average M ean Difference (A—

Variables " value(A) size value(B) B) T -ted!
The comparison of moral hazard in the control and treatment gr oups(1999-2011)
Control group(China) Treatment group(lndonesia)
Y1 176 0.0313 348 0.1029 significantly>0 5 19(1'2)*”
Y, 176 0.0595 348 0.1134 significantly>0 7 71(‘;1)*”
The comparison of moral hazard before and after establishment in the treatment group
1999-2004 2005-2011
A 206 0.1466 142 0.0393 significantly<0 (8.7590)"
Y, 206 0.1053 142 0.1252 significantly <0 2 10(7-6)***

Note: The figures in brackets are the T values; *, **, *** represent the results are significant at the 10%, 5%, 1% levd of

confidence respectively.
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TABLE 4: Panel difference-in-differencesregression analysis(dependent variable Y, :non-per for mingloan ratio)

Variable M odel1 Model2 Model3
Coefficient Z value Coefficient T value Coefficient T value
DI 0.0823 (297" — — — —
T -0.0684 (-3.14)" -0.0689 (-3.06)" -0.0612 (-2.38)"
DI*T -0.0519 (-2.10)" -0.0376 (-1.47) -0.0762 (-3.06)"
Xy — — -0.7116 (-1.32) -0.0707 (-0.15)
X, — — -1.4363 (-4.85)" -1.1312 (-4.26)"
X3 — — 0.0163 (1.87) 0.0167 (2.14)"
Z — — — — -1.42E-05 (-2.35)"
Z — — — — 1.0085 (9.27)"
Zs — — — — 0.7732 (6.47)"
Constant term 0.1310 (15.49" 0.1611 (11.79 0.0189 (0.63)
R? 0.1411 0.2507 0.4092
F, value — 27.03 34.72
Prob. — 0.0000 0.0000
F, value — 3.79 3.88
Prob. — 0.0000 0.0000
N 524 524 524
Wald chi-square test 138.34 — —
Prob. 0.0000 — —
Hausman test Prob. 0.6904 0.0000 0.0147
Panel model type Random-effect model Fixed-effect model Fixed-effect model

Note: The figures in brackets are the T values; *, **, *** represent the results are significant at thel0%, 5%, 1% level of

confidence separately.

pothesis, that there are no significant differencesbe-
tween the estimated value of the random effectsand
fixed effectsestimates, can not berg ected. Therefore,
we should userandom-effectsmodel . Compared with
Model 4, Model 5 and Model 6, Model 7 has better
coefficient of determination, higher goodnessof fit, and
more comprehensvevariables, including theimpact of
depositinsurance system, bank individual characteris-
ticsand basiceconomicfactorson mord hazard in bank
ligbility management. So Model 7 wasselected finally.

TheAnalysisof Estimated Results of Each Vari-
able Coefficient

With theregressionresultsof theModed 3 andthe
Model 7, theinfluence of each variable on the depen-
dent variableisshownin TABLEG6.

First, theimpact of deposit insurance system on
bank moral hazard is negative. With othersbeing held
congtant, the depositinsurancesystem generdly reduced
bank moral hazard.

Second, theimpact of sizeof thebank isuncertain.

Theresultsshow that the coefficient of bank sizeisnot
significant. What impact that the size of the bank will
have on bank moral hazard requiresfurther study.

Third, theoverdl impact of subordinated debt ratio
on moral hazard isnegative. With othersbeing held
congtant, thehigher theratio of bank subordinated debt
is, thelower therisk of moral hazardis.

Fourth, the overall impact of franchise valueon
moral hazard ispositive. With othersbeing held con-
stant, the higher the bank franchisevalueis, thehigher
therisk of moral hazardis.

Fifth, theoverdl impact of per cgpitaGDPonmora
hazard isnegative. With othersbeing held congtant, the
higher the per capitagrossdomestic product (GDP) is,
thebank lower therisk of mord hazardis.

Sixth, theoverall impact of inflationrateon moral
hazard ispositive. With othersbeing held constant, the
higher theinflation rateis, the higher therisk of mora
hazardis.

Seventh, theoverall impact of the growth rate of
M, bank onmora hazardispositive. With othersbeing
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TABLE5: Panel difference-in-differencesregression analysis (dependent variable Y, : self-owned capital ratio)
M odel 4 M odel 5 M odel 6 M odel 7
Variable Co- Co- Co- Co-
efficient T value efficient T value efficient T value efficient Z value
DI — — — — — 0.0352 (1.55)
T 0.0099 (0.53) — 0.0122 (0.66) -0.0051 (-0.23)
DI*T 0.0211 (1.00) — — 0.0154 (0.73) 0.0464 (2.16)"
X1 — — 0.9406 (2.12)" 0.8605 (1.94) -0.1918 (-1.03)
X, — — 0.5572 (2.31)" 0.4347 (1.79) 0.3452 (2.07)"
X3 — — -0.0180  (-2.49)"  -0.0193 5 6(53)*** -0.0151  (-2.40)”
Z — — — — — 1.68E-06 (0.33)
] (-
Z — — — — — — 0.4052 432)"
] (-
Zs — — — — — — 0.3181 3.03)"
Constant term 0.0841 (12.30)"  0.0841  (7.37)""  0.0625 (5.56)"" 0.1366 (4.13)"
R? 0.0127 0.0001 0.0000 0.1235
F. value 4.94 5.50 4.93 —
Prob. 0.0076 0.0010 0.0002 —
F, value 3.45 3.67 3.42 —
Prob. 0.0000 0.0000 0.0000 —
Wald chi-sguare
tost — — — 57.58
Prob. — — — 0.0000
N 524 524 524 524
gg“;ma” test 0.0004 0.0196 0.0001 0.1392

Panel model type Fixed-effect model

Fixed-effect model

Fixed-effect model

Random-effect model

Note: The figuresin brackets are the T values; *, **, *** represent the results are significant at thel0%, 5%, 1% level of
confidence respectively.

TABLE 6: Theinfluenceof each variable on thedependent variable

The
Deposit growth
| D€p The sizeof Subordinateddebt Bank's . Inflation rate of
insurance X . GDPper capita
banks ratio franchisevalue rate money
system
supply
(M»)
DI*T X1 X2 X3 Z Z, Z3

The impact
on the non-
performing
loan rate
The impact
on self-
ownedcapital
ratio

The total
impact on
moral hazard

(indistinctively)

(indistinctively)

- uncertain

held constant, the higher the growth rate of the money
supply (M,) is, thehigher therisk of mora hazardis.

Theempirical resultsshow that thedeposit insur-

CONCLUSION

ance system can generally lower bank moral hazard.
What’smore, subordinated debt ratio, the bank’sfran-

chise value, the per capita gross domestic product
(GDP), theintermediate targets of acountry’s mon-
etary policy (such asthegrowth rate of themoney sup-

ply (M,)), and the ultimategoal (such astheinflation
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rate) impact thebank mord hazardinthedepositinsur-
ancesysemsgnificantly. But theregressonresultsshow
that the bank scal e coefficient isnot significant, sothe
overdl impact of thesize of thebank onthemoral haz-
ardinthedeposit insurance systemisuncertain.
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