—_

—_
—_ O O 0 NN R W

A B B A R B WL W LWL WL LW W WERDNDDNINDNNDNDNDDRNINDRE = == = = = =
LN A LW = O 0 0N A WD~ O VWAL AW ~ROWYWXION WU B W

Short Research Article

A Measure of Performance and Efficiency of Commercial Banks in
Taiwan: Applying Data Envelopment Analysis and Malmuist Index
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alDMyus.
Farrell (1957) published a paper entitled “the Measure of Productive Efficiency” to pre-estimate
efficiency value with non-predetermined production function to replace predetermined function.
This establishes the basic theory of the data envelopment analysis. Firstly, Farrell proposed the
concept of production frontier to measure efficiency and with mathematical programming method
to find the deterministic non-parametric efficiency frontier and efficiency production function.
The concept of determinism refers to all the DMU at the same level and face the same production
frontier. But, non-parametric efficiency frontier between the input and output need not
predetermined specific production function. Farrell (1957) with the concept of the non-
predetermined production function built mathematical programming model to evaluate
agricultural technical efficiency among 48 states in USA. Its evaluation method mainly lies in the
relative concept. To find the most efficiency sample from 48 states, ﬁlse it to constitute the most

This inverse coefficient is called efficient. Farrell established a framework of the DEA with non-
predetermined function to measure it. But this method only deals with the single output case.

Fieldhouse (1962) and deterministic nonparametric method built by Farrell (1957) to develop a
method to measure relative efficiency for multiple outputs and multiple inputs.

DEA THEORY AND EMPIRICAL MODEL

among all the decision units. It does not need to preset a weighted index, but can handle multiple
inputs and multiple outputs. It l#lsef can &lsd offer the contribution of each kind of input and_
output to the relative efficiency. In addition, this method can offer improvement suggestions for
the inefficiency decision units and with equality and objectivity to measure the efficiency (Sufian,
2012). The DEA estimate compares each of the commercial banks in the sample with the one that

is the best practice DMU in this HS‘Euﬁdy.

first use and then use the acronym thereafter.

- ‘[Comment [L23]: Provide the full meaning on the J

. ‘[Comment [L24]: See previous comment just

above.

- {Comment [L25]: Review the statement. ]
- {Comment [L26]: What contrary? ]
- {Comment [L27]: Delete. J

__ - | Comment [L28]: This concept was not clearly
defined. Also avoid repetition, see the abstract.

- {Comment [L29]: Insert.

_ _ — | Comment [L30]: This was also not initially
clearly defined.

- {Comment [L31]: Delete.
- ‘[Comment [L32]: Insert.

o J

__— { comment [L33]: Delete.
- ‘[Comment [L34]: Insert.

iy - . . - S R
efficiency analysis, return to scale analysis, slack variable analysis, and sensitivity analysis. First, .~  comment [L36]: Insert

efficiency analysis; Farrell (1957) defines the overall efficiency as the product of technical
efficiency and allocate efficiency. Afterwards Banker et al. (1984 ) decomposed the technical

7

\

\
/_R
0
(=)
3
3
(]
=1
=
—_
=
W
Ul
=
o
o,
o
a

D G/ W W

N {Comment [L37]: Delete.
\

Comment [L38]: Insert. It should here be noted
that most of the work has already been done and past
tense would thus be preferred.

T ‘[Comment [L39]: Insert upper case. ]




93

94

95

96

97

98

99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137

: Review sentence.

: Review sentence.
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Forth, sensitivity analysis; the efficiency measured by the DEA is a relative efficiency. If the
number of the evaluated DMU changes, its relative efficiency will be changed along. When input
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Fare et al. (1992) defined Malmquist production index (MPI). It can solve the aforementioned
problem. Productivity change can be decomposed into efficiency change (EC) and technical
change (TC). Use distant function to calculate these two components of the MPL ’Then use it to

explore the reasons of the firm productivity change.[

__ - { comment [L57]:

Review sentence.

METHODOLOGY AND DATA ANALYSES
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since the techniques do not need to use specified functional form such as guarantees, foreign
exchange, trusts, credit cards, cash cards, securities, debentures, and proprietary dealing in
futures. This paper aims to examine the long-term trend in efficiency changes of twelve
commercial banks, which are subsidiaries of financial holding companies listed in Taiwan Stock
Exchange (see Table 1).



138 The data used in the study are from the reports of the Bank Sector Statistics published by the
139 Central Bank, Taiwan from 2006 to 2010. Table 2 shows that the variables used in the study
140 include inputs: (1) numbers of branches, (2) number of employee per branch, (3) share in total
141 assets, (4) share in total loans, and (5) share in total deposits and outputs: (1) ROA, (2) ROE, (3)
142 net interest income/total assets, (4) net interest income/total operating income, and (5) non-
143 interest income/total assets (Primorac and Zvonimir, 2005; Sakar, 2006; Sekhri, 2011). First, we
144 calculate simple correlation coefficients as a criterion to check productivity initially and use it to
145 analyze variable relationships. Second, based on the relationship between inputs and outputs to

146 find optimal production frontier, use it to evaluate the operational performance of commercial
147 banks ﬁn‘ Taiwan. Based on the [slack variable analysis provide the criteria to improve operational __ - - comment [L60]: Insert.
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154 (Share in total assets), IPS (Share in total deposits). However, the correlation between inputs and
155  outputs is either too weak or not in existence. OP1 (ROA) and OP2 (ROE) are highly correlated.

156 Table 3 shows that all the coefficients with a positivel between inputs and outputs. It indicated _ - { Comment [L64]: Positive, what?

157  that relational output quantity will increase as quantity of input increased. Therefore, it is not
158  necessary to remove the variables of input or output with a lower correlation coefficient.
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161  RESULTS

162 The DEA efficiency scores can be interpreted to illustrate that individual bank may increase its
163 outputs without changing the input utilization if the technical efficient is as good as the best
164  practice bank. The Table 4 shows that total efficiency indicated a steady improvement on the
165  commercial banks in Taiwan during 2006 to 2007. However, from 2009 to 2010, total efficiency
166  showed a decline. This showed that the operation of commercial banks in Taiwan is not on the
167  optimal scale. For resource consumption, there should be some rooms for improvement.

168
169  Regarding the change on the technical efficiency, the change rate in the period of 2007-2008 is
170 0.949, which shows that the technical efficiency has declined. Moreover, the following periods, - { Comment [L65]: Insert.

171 2008-2010 have declindcﬂ further. For the change of scale efficiency in the period of 2006-2007 is__ _ - { comment [L66]: Insert

172 0.931 whilst the rate is 1.008 in the following period (2007-2008). This indicates that production
173 scale is more near constant return to scale. Regarding the change on the productivity, the rate
174 drops from 1.03 (2006-2007) to 0.774 (2009-2010). It indicates that productivity has constantly
175 declined during the five years (see Table 4).
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178  CONCLUSIONS
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182 efficiency scores so that banks with dreadful performance may identify and prioritize their
183 resources and enhance efficiency only by improving their outputs. We can identify relative
184  efficient and inefficient commercial banks and understand the result of each output variable under
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the efficiency performance analysis by the empirical results. We study how to achieve optimal
efficiency for the bank operation by changing inputs or outputs. In addition, those results are
expected to offer suggestions for commercial banks in planning its performance.

First of all, just 1(8.3%) bank shows an increase in total efficiency during 2005-2009, 4(33.3%)

banks show a decline. This indicates that most of the commercial banks in Taiwan are not in their
best operation. Finally, with regard to total factor productivity, all 12(100%) banks show a
decrease. It indicates the bank sector was deeply fin financial crisis in 2008 and has not fully
recovered.
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232 Table 1 Sample of Commercial Bank and its Financial Holding Company

DMU Commercial Bank Financial Holding Company
1 Hua Nan Bank (HNB) Hua Nan Financial Holdings Co., Ltd.
2 ;Fr?ll:%eéfubon Commercial Bank Fubon Financial Holdings Co., Ltd.
3 Cathay United Bank (CUB) Cathay Financial Holdings Co., Ltd.
4 E.SUN Commercial Bank (ESCB) E. SUN Financial Holdings Co., Ltd.
5  Yuanta Commercial Bank (YCB) Yuanta Financial Holdings Co., Ltd.
6 ?ﬁ;{géé;lternatlonal Commercial Bank Mega Financial Holdings Co., Ltd.
7  Taishin International Bank (TIB) Taishin Financial Holdings Co., Ltd.
8 Shin Kong Bank (SKB) Shin Kong Financial Holdings Co., Ltd.
9 Bank SinoPac (BSP) SinoPac Financial Holdings Co., Ltd.
10 CITIC Bank International (CITIC) Chinatrust Financial Holding Co.,Ltd.
11 First Commercial Bank (FCB) First Financial Holding Co., Ltd.
12 Taiwan Cooperative Bank (TCB) Taiwan Cooperative Financial Holding Co., Ltd.
233
234 Table 2 Variable of Inputs and Outputs in the Model
Inputs Mean Std.
Input 1 (IP1) Number of branches 158.017 1.579
Input 2 (IP2)  Number of employee (per branch) 106.792  153.969
Input 3 (IP1) Share in total assets 29.459 0.568
Input 4 (IP1) Share in total loans 18.341 0.347
Input 5 IP1)  Share in total deposits 22.632 1.214
Outputs
Output 1 (OP1) ROA (Return on Assets) 0.018 0.002
Output 2 (OP2) ROE (Return on Equity) 0.263 0.146
Output 3 (OP3) Net interest income/total assets 0.421 0.912
Output 4 (OP4) Net interest income/total operating income 1.430 2.049
Output 5 (OP5) Non-interest income/total assets 0.006 0.003
235
236 Table 3 Correlations between inputs and outputs

IP1 1P2 1P3 1P4 1P5
OP1 0.14 -0.19 -0.53 0.04 -0.53
OopP2 -0.38 0.24 -0.93 -0.57 -0.86
OP3 0.41 -0.25 0.88 0.66 0.75
OP4 0.08 -0.17 -0.18 -0.33 0.25
OP5 0.88 -0.92 -0.15 0.22 0.47
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Table 4 Malmquist Index Summary of Annual Means

. . Pure Scale  Total factor
. Efficiency Technical . .. .
Period technical efficiency productivity
change  change
change change change
2006-2007  0.889 1.158 0.931 0.955 1.03
2007-2008  1.021 0.949 1.008 1.014 0.969
2008-2009  1.022 0.831 1.012 1.01 0.849
2009-2010  0.983 0.787 0.992 0.991 0.774
Mean 0.977 0.921 0.985 0.992 0.9

Table 5 Banks ranking by total factor productivity change of Malmquist Index

Efficiency Technical Pure Scale Total factor

DMU Bank change  change technical efficiency productivity
change change change

6 MICB 0913  1.067 0937 0975 0.974

7 TIB 1 0973 1 1 0.973

2 TFCB 0.959 1 0983 0976 0.959

12 TCB 0.994  0.949 1 0994 0.943

8 SKB 1 0935 1 1 0.935

10  CITIC 1 0911 1 1 0.911

3 CUB 0.959 094 0976  0.983 0.902

9 BSP 1.05 0.85 1 1.05 0.893

1 HNB 0959 0913  1.001  0.958 0.876

5 YCB 1 0857 1 1 0.857

11 FCB 0.938 086 0947  0.991 0.807

Mean 0977 0921 0985  0.992 0.900
N“mbf;ﬁ‘(’)ffﬁﬁdem 183%) 183%) 18.3%) 18.3%)  0(0%)
Number OF BAICIeNt 433 30) 183%)  6(50%) 4(333%)  0(0%)

N“mbf;ﬁ‘(’)ffﬁﬁdem 7(58.3%) 10(83.3%) 5(41.7%) 7(58.3%) 12(100%)




