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Abstract: After introducing management level variable irfte tost function of banks, we can set up an em-
pirical model to estimate the scale economy ofltaeking industry in China. The result shows that it
creasing of the bank scale is an important sowcedale diseconomy under certain management |1&vrel.
the whole, if management level is settled, the bapkndustry of our country is in the state of disromies

of scale and the improving of management level lvithg the average cost down.
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1. Introduction

Scale economy, is the state of average cost codung
and economic performance improving due to the asre
ing of scale of an economic organization. Scaleenty

of the banking industry comes from the amortizatidn
the fixed cost and specialization. The occurremdeatis-
economies of scale may be because the cost duarto m
agement problem counteracts the scale economygdurin
the production. Consequently, scale economy ofra-co
mercial bank is closely related with its internaamage-
ment level, and there is a need to introduce a gena
ment factor variable to make deeper analysis.

2. Literature Review

Researches abroad discovered that the averageurwst

is a U style™, which means that small banks have in-
creasing returns to scale and big banks have ugelan
or a little decreasing returns to sc&leOn the whole, the

cy index and cost index of commercial banks in our
country. They pointed out that the earning capaaitg
operation performance in emerging small banks are o
viously better than that in the four major stateieds
commercial banks. Costs in the four major stateemlvn
commercial banks are not getting lower due to athgmn

of scalé®.

The recent research by Yu Liangchun and Gao Bo
proved that scale economy does exist in our baniing
dustry, though it is in banks with moderate scatd, in

the biggest one§). Another empirical research made
guantitative analysis on the data from 1994 to 1689
state-owned commercial banks and 10 joint-stock-com
mercial banks, by the means of translog cost fanaind
Box-Cox Transformation. The results showed thakban
with bigger scale have high-leveled scope econang,
the four major state-owned commercial banks doebett
in scope economy than emerging joint-stock comraérci
banks.

effect of scale economy achieved through increasing Besides, some scholars did research on scale egosfom

bank scale is not obvious. By contraries, corredatiata

shows that the increasing of scale may bring diseco
mies, which is because of the management difficofty
big banks due to their disperse territories.

commercial banks in China by the method of DEA. Con
clusions differ among different scholars, but oawhole,
there is a correlation between scale economy aedhial
management level of banks. Consequently, we need to

Recent years, most Chinese scholars studying scaleintroduce management factors into the measure i ba

economy of banks used the financial index analyss
thod, such as operation efficiency index and codéx.

In the last two or three years, some of them h&eady
tried quantitative analysis models, such as DEAgDat
Envelopment Analysis), translog cost function arak-B
Cox Transformatiof?.

efficiency . A few scholars introduced management
factors into production functié®, and here we will in-
troduce management factors into the cost functibn o
banks to build a relevant model to get new vievsale
economy in our banking industry based on their work

Yu Liangchun and Ju Yuan used the Harvard School 3- Basic Model

“structure—behavior--performance” analysis normal
formulas to do comparative studies on operatioicieff-
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We definey as the output of commercial bank8as
corresponding management level. Then the costiumct
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of commercial banks can be defined“a'™  and
accordingly, the average cost function can be agac
as follows.

In AC(y,m):ab+ayIn y+%ayy(|n y)2+aymln yinm

+a Inm+1a (Inm)2
m 2 'mm

1)

With decided management level, the scale economy

(output scale elastic coefficient) can be calcddig the
following formulal®.
_0InAC_0AC y _MC_,
y dlny dy AC AC
)

In the formula,y is replaced by profitable assets index.

If {yso, scale economy exists, which means that the

average cost curve appears descending{y Ko, the

situation is just the opposite. We can get theofulhg
formula from (1) and (2),

& =a +a Iny+a _Inm

y Yy oW ym
®3)

If aym<0, it meansfy will decrease asn increases,
when the quantity of output is decided. When therage
cost curve is downward sloping, it has a high slopef-
ficient. And when it is upward sloping, a high sopoef-
ficient. Meanwhile, we define the economics of eca$
¥p-We can draw a formula from (3).

a +aym|nm
In Y= a
yy .

Supposeayy>o, the quantity of output will increase as
M increases. In the case me<o and ayy<0, the av-

erage cost curve is as the figure 1 shows. Inithed 1,
M=y

It's worth noticing that there are two sources iskdo-
nomies of scale, low management level (wra%m)
and high output scale(whe-x}m>o). Consequently, dis-

economies of scale can be classified as disecosainie
to increasing scale and diseconomies due to lowl lev
management.

Inm

ymIny+arrrn

We can calculate the economy of scale (digpale
elastic coefficient). In a similar way, we can wanlkt the
management level elastic coefficient through thaaeq
tion (3), which will show how the cost decreases t
management level changes.
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Figure 1. The Curves of Average Cost with Different
Management Levels.

4. Data, Demonstration Model and Analysis
Results

Here we choose the data from 2007 to 2009 of 13edem
tic commercial banks for sample, which are Indabtri
and Commercial Bank of China, Bank of China, Con-
struction Bank, Agricultural bank, Bank of Commuazic
tions, Huaxia Bank, Industrial Bank, Minsheng bank,
Merchants Bank, Shenzhen Development Bank, CITIC
Industrial Bank, Everbright Bank and Shanghai Pgdon
Development Bank.

The average cost function of the banking industryur
country can be estimated by the empirical formafee
tion (1),
lnACit=a0+yt +ay +%ayy
+a_m +1a (m )2+<,‘.

mit 2 mm‘ it it

2 .
I ¥i¢ (ny )= +a L (ny)e m

®)

In the formula above,i=1, ..., 13, represents differ-
ent commercial banks=1, 2, 3, represents the year
2007, 2008 and 2009/t represents time effect, ar:ig

represents random error term which follows themadr
distribution.

We can use profit efficiency index instead of theas-
ure of management level. The profit efficiency iraan
be measured through the following function,

IN(Ry /K;p) =By *+ ByIn(FA K ) = K+,

(6)

In the formula abovej =1,..., 13;t =1,..., 3; P
represents the profit of bank in theear. Considering
the non-performing loan difference due to histdriea-
son, we use the operating profit before provisidrictv
can reflect the bank profitability accurateI)EAIt

represents the physical capital input in thgear of the
bank. FA, represents the equity capital in thgear of

thei bank. In ,uit:,uexp[—/](t—T)], Hy is a nonnegative
random variable following the Normal Distribution
N(,u,aﬂz) . is the parameter to be estimated, while T is
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the reference time. Suppose v,{ follows the normal
Table 1. Linear Regression Results of the Average Gos

distribution. Considering the different propertydgprofit Function of the China Banking Industry

scales due to different bank scales, we carriestamdar-

dized processing to the data. variable P8 coefficient  M3CC 1 P >t
] s ) 5 o 5 meter uracy
Define combination variance“=o T SO the
proportion of inefficient variance in the combirativa- ntercept % 386546 39606 091 03632
2
. . 4 . . total earning
riance |sy:27”2 . The efficiency which the equa- assets 4y 079621 04878 -1.47 0.1421
g +0
H v total earning
tion (6) defined can be worked out through the &gna assets* total 3, 0.04687 0.0316 118  0.2236
belOW earning as-
! . sets
E(R,“| £ FA, K..)
EFF =—dt 11t marl‘:\?;me”t a .  -2.87654 08159 -3.25 0.0024
| OERIK =0FA K
management
(7) e : : level a 024577 00814 279  0.0063
In this equation, is the estimated operating prafitie of *managemen MM : ' : '
the i bank before provision in theyear. EFF. is si- tlevel
I total earning
tuated bet_wee_n_o and 1. _ _ . assets 8,  -0.16824 00517 298 00037
The profit efficiency may become a simple progyia- managemen
. t level
ble of the management level, however, as the pefifit
ciency's measuring errors may bring estimate erimrs D2008 ayg  0.38797 0.0373 7.69  <0.0001
the parameters in the equation (5), because tbairtffit
efficiency level may be related with random ermmis. D2009 8y  0.20076 00361 658  <0.0001

Consequently, we take the sequence of the prdiit ef
ciency as proxy variable of the management levkichy
means measuring errors can only influence the medsu  Table 2. Scale Level Elastic Coefficient and Managemen

value, not their sequence. Results after linearessipn Level Elastic Coefficient of the Banking Industry inour
are showed in the table 1. Country.

The adjustment Goodness-of-Fit of the regressipra- standard -
tion is 0.6932, which indicates that the equatina(fter AVErA%€  deviation  MMMUM mex
has reasonably reflected the bank average costinfte scale elastic

troducing management level variable. The outputavar ~ coefficient  0.013625 0076203 -0.17572  0.14824

ble coefficient (ay<0 and ayy>0) indicates that the management

: level elastic  -0.11437  0.147627  -0.36448  0.20328
average cost curve is U style when the managereeet | coefficient

is decided, which means that diseconomy of teethnic
scale will increase when the scale increases. Meilew 5. Conclusion
the interaction of output and management levellis o
viously negative, which means that scale econonly wi
grow when management level is improved.

Then each Commercial bank's management level elas
ticity coefficient can be estimated through thenfala

(4). Table 2 enumerates the general statisticalevédv-
erage value, standard deviation, minimum value and
maximum value) of the above scale elastic coefficie
and the management level elasticity coefficienonirr

Empirical analysis shows that the increasing ofkban
scale is an important source of diseconomies ofesca
when management level is decided [9]. On the whbée,
banking industry in China is in the state of disennies

of scale, and the improving of bank managementl leve
will reduce the average cost. Consequently, theagan
ment level of banking industry demands a promotion
order to reduce cost and increase profits.

table 2 _|t_can be seen tha_t on the V\_/hole, the :aiak_ilc!- References
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