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This paper studies the influences of the Financial Holding Company Act on the operational efficiency
of Taiwan banking industry. It examines 35 banks from year 1999 to 2003. Through Data Envelopment
Analysis (DEA) , Malmquist Productivity Index, and Tobit regression method, people can understand
whether the financial holding companies bring more benefits to the operational efficiency of Taiwan
banking industry. The study finds four main facts. First, the operational efficiency of Bank Holding
Companies (BHCs) is greater than that of Non-BHCs. This result shows that BHCs have more
advantages comparing to Non-BHCs in terms of the operational efficiency. Secondly, Non-BHCs are
technically inefficient resulting from scale inefficiency after Financial Holding Company Act took effect.
Thirdly, Malmquist Productivity Index of the Taiwan banking industry between year 1999 and 2003
increases steadily. Since the Financial Holding Company Act came into effect, it is evident that this figure
has escalated even more rapidly. The underlying effect indicates that the financial arena in Taiwan is
progressively improving. Finally, while using Tobit regression model, the results show that the Non-
performing loan (NPL) ratio has negative effect and relative scale of aseets, owned capital ratio and level
of diversification have positive effects on the operational efficiency.

Keywords: Financial Holding Company Act, Data Envelopment Analysis, Malmquist Productivity Index,
Tobit Regression Method, Operational Efficiency
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x5 JFEEZEIMUERIE

DMU 88LF 895 0L 1% 928 13
igREfE 1.000 1.000 1.000 0.945 1.000 0.989
KA 0.955 0.924 0.942 0.900 1.000 0.944
R R 0.855 0.968 0.998 0.836 0.992 0.930
HREERGER 1.000 0.938 0.867 0.842 0.848 0.899
Fh B g R 0.933 0.606 0.477 0.351 0.255 0.524
LRI 1.000 0.935 0.886 0.865 0.875 0.912
{2 RaRa IR 0.951 0.839 0.782 0.680 0.637 0.778
RS R ER 0.836 0.907 0.846 0.682 0.806 0.815
* R T 0.971 1.000 1.000 0.812 1.000 0.957
Sl I 0.900 0.935 1.000 1.000 0.931 0.953
Ve stmmasR 0.896 0.800 0.733 0.708 0.726 0.773
ZA N T 0.844 0.905 0.919 0.875 0.919 0.892
R R 0.939 0.907 0.780 0.638 0.664 0.786
17| HERmER 0.865 0.832 0.803 0.686 0.562 0.750
A 0.950 0.920 0.939 0.875 0.845 0.906
B 0.762 0.848 0.906 0.624 0.756 0.779
BALER 0.942 0.981 0.984 0.989 1.000 0.979
S R R 0.879 0.951 0.936 0.789 1.000 0.911
BRI R 0.733 0.809 0.848 0.717 0.791 0.780
B R 1.000 1.000 0.934 0.846 0.893 0.935
B IR iR 0.806 0.785 0.734 0.601 0.590 0.703
iR e i 1.000 0.981 0.988 0.953 0.823 0.949

e PEIRAT Z TR S AR (Y 22 B R 5 B TR R R AT AR AR T S AR A Y KA
et BT (R6) » BURRIFIEREE =25 AR BRRAEA R ARG 5 1£90
(t=3.091) » A] G AR B HEE IR S ERTT O 1 -5l 4 S 2 R A £ ol iy JHE A8
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DMU 88%F 894 90£F 914 924 13
HR{E PR 1.000 1.000 1.000 1.000 1.000 1.000
HRE R 0.969 0.921 0.874 0.993 1.000 0.951
H Bk 0.885 0.860 0.922 0.859 0.797 0.865
IR 1.000 0.992 0.977 0.945 0.912 0.965
% BALERTT 1.000 1.000 1.000 1.000 1.000 1.000
b BRTRAHR 1.000 1.000 1.000 1.000 0.889 0.978
P AT 1.000 1.000 1.000 1.000 1.000 1.000
o PG IR 0.965 1.000 0.887 1.000 1.000 0.970
| R 0.966 0.912 0.914 0.869 0.863 0.905
Y BRI 3E 1.000 1.000 1.000 1.000 1.000 1.000
B HRER 1.000 1.000 1.000 1.000 1.000 1.000
HE T R R 0.975 0.983 0.949 0.970 0.968 0.969
BRI R 0.985 0.870 1.000 0.802 0.930 0.917
KL 0.998 0.956 0.847 fAGH | OFAEH 0.934
HER R 1.000 0.999 0.867 0.840 HEARE 0.927
B ZRERAT 0.927 0.980 1.000 1.000 fFFATHHE 0.977
76 SITRITEHIFSITIRITIFIIENETE
B BE@E ¥ g &, R TR REME
& PR AT B t fE 4.947 %% 4.348%%* 3.091%%*
& R AT 2 [H] P il 0.008 0.012 0.037
B EERATI &k tfiE 2.066%* 1.560 1.481
i A 1% W1 e 82 1L P{H 0.069 0.145 0.164
& BEERAT IS & 15 t fif 2.385%% -0.082 3.079%%
i A1 A 1 A L P i 0.027 0.936 0.006
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wx BB KRS YRR S REE
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88 89% 90% 91%F 92%
Yzl Gk | AR | St | R | MR | e | MG | e | M | B
ik | woE | ek | owos | e | s | e | ses | fhisk | s
S S S S S

PR 0.946 | 0.962 | 0.947 | 0.948 | 0.933 | 0942 | 0.879 | 0.895 | 0.948 | 0.858

R Rean | 0.995 | 0.984 | 0.996 | 0.971 | 0971 | 0.981 | 0.979 | 0.972 | 0.978 | 0.972
AT 0.967 | 0.971 | 0.968 | 0.958 | 0.949 | 0.959 | 0.920 | 0.926 | 0.959 | 0.900

s 92 HERG R A IRA T HER AR AT F A AJ LSS AN A <o PR SRAT (L R A
PSS ZR o MAE88 T 92 H1 » FRAERAT R B FRARKE E IR IT > 57 i 2 Fe s AR
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88 89% 90% 014 924

DMU fEHlT | B | ffiRcols | BIRE | REEGH | BUEE | RhReil | BIEE | Rl | B

e | BEE | WE | ME | WS | WE | WE | BE | 8FE | 8FE

igRG s 1 1 1 1 1 1 0.947 | 0.998 1 1
KRS | 0977 | 0.977 | 0.943 | 0.979 | 0.979 | 0.963 | 0.916 | 0.982 1 1
FPER SR | 0.855 1 0.978 | 0.99 1 0.998 | 0.887 | 0.943 | 0.995 | 0.997
rREERG IR 1 1 1 0.938 | 0.867 1 0.885 | 0.951 | 0.979 | 0.867
R ER 1 0.933 | 0.862 | 0.703 1 0.477 1 0.351 1 0.255
LARTGHR 1 1 1 0.935 | 0.888 | 0.998 | 0.892 | 0.969 1 0.875

4 {2 iR 1 0.951 | 0.952 | 0.881 | 0.83 | 0.942 | 0.944 | 0.72 | 0.975 | 0.653
WRAS PSR 1 0.836 1 0.907 1 0.846 | 0.909 | 0.751 1 0.806

4 | FHERTT | 0.996 | 0.975 1 1 1 1 0.922 | 0.881 1 1
(IR 1 0.9 1 0.935 1 1 1 1 1 0.931

| EEmIR | 0899 | 0997 | 0.806 | 0.993 | 0.749 | 0.978 | 0.715 | 0.99 | 0.837 | 0.867
Firrasl | 0.846 | 0.998 | 091 | 0.994 | 0922 | 0.997 | 0.885 | 0.988 | 0.979 | 0.939

< ARG 1 0939 | 094 | 0966 | 0.82 | 0.952 | 0.718 | 0.889 | 0.827 | 0.803
4 BRI | 0872 | 0992 | 0.845 | 0.984 | 0.809 | 0.993 | 0.688 | 0.997 | 0.661 | 0.851
ARGk 1 0.95 1 0.92 1 0.939 | 0975 | 0.897 | 0.951 | 0.889

7| BHrEiR | 079 | 0964 | 0.874 | 0.971 | 0.925 | 0.979 | 0.631 | 0.988 | 0.813 | 0.93
HbrEER | 095 | 0.992 1 0.981 | 0.984 1 1 0.989 1 1
AR | 0948 | 0.928 | 0.992 | 0.959 | 094 | 0996 | 0.79 | 0.999 1 1
BrFEIR | 0829 | 0.884 | 0.848 | 0.954 | 0.945 | 0.897 | 0.849 | 0.845 1 0.791
AR 1 1 1 1 0.985 | 0.948 1 0.846 1 0.893
BEERGER | 0.857 | 0.941 | 0.877 | 0.894 | 0.873 | 0.841 | 0.786 | 0.766 | 0.835 | 0.706
B 1 1 1 0.981 1 0.988 1 0.953 1 0.823
RS REER 1 1 1 1 1 1 1 1 1 1
FREREER | 0.974 | 0.994 | 0.977 | 0.943 | 0.931 | 0.94 1 0.993 1 1
FESRGER | 0.959 | 0.923 | 0.982 | 0.876 | 0.925 | 0.997 | 0.923 | 0.931 | 0.873 | 0.914

4| Rl 1 1 1 0.992 1 0.977 1 0.945 | 0.966 | 0.944
. | BT 1 1 1 1 1 1 1 1 1 1
= 1 1 1 1 1 1 1 1 0.894 | 0.995
Z | BCEERAT 1 1 1 1 1 1 1 1 1 1
4 FEFERGER | 0994 | 097 1 1 0.949 | 0.934 1 1 1 1
R 1 0.966 1 0.912 1 0.914 1 0.869 1 0.863

7| Bt 1 1 1 1 1 1 1 1 1 1
CEEE 1 1 1 1 1 1 1 1 1 1

HE T P R 1 0.975 1 0.983 1 0.949 1 0.97 1 0.968
1HHERG IR 1 0.985 1 0.87 1 1 0.914 | 0.878 | 0.98 | 0.949
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R 10 BIFMITHEIFFITRITBRNE D

ELRERDIE BAIBRDIE =
%R HiEk g IR 5575 Bk & I
A % 2 # &
ol | e iR T 0.489 0.813 0.755 0759 0.724 0.712 0.814
R | BPERT 0.827 0.914 0.902 0.901 0.921 0.866 0.951
{[ET AR 0.615 0.851 0.809 0.812 0.797 0.769 0.865
F° 11 BURE D ITERIGNRE Z Spearman’ s F RIS HTHER
MERHRE ELERD)E BRAERDIE
(P-value) ik % JERIEIA | 28T BARE R
Fiilr 0.742%** 0.928*** 0.823%** 0.944%* 0.858%** 0.915%**
W H (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
FiliH ity 0.794%** 0.914%* 0.757%** 0.720%** 0.852%** 0.769%**
Ve (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
FRAE 0.698*** 0.940%** 0.874%** 0.869%** 0.769%** 0.820%**
Ve (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
FE o 1 oeer B HEEE K HE 1 90 IRE G E S SRR 2. () 1ES P-value
4.3 UKL 3 Mt AR o

FH > DEA R 27 8 8 A AR (EIRE - 3 fie
TE A% A 2 R - S DMIU I8 B s d Bl 1
A~ E AP UOFEES - BT DEARR I HE
FBURR o RS SBE O I WT N B R T ZE AR Y
i » AIEEAT USRS 70 M > MRAB SRR E
5B (1993) ~ YESCIE (2000) ~ 5RFFE (2003) 119
VB > AlE M N 91 W fE 77 3% AR AT U
I3
(1) W IT—DMU % » BRBITEF S

(2) I8 B — % A ZE T B A OF IR T
% > BRI TR R

DR AR SCHR AN bt 2 55 —FE 5 1% » LA
R2FRIRAIRIT R E R - D — i EE
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K12 BIRPRTHEIFEFRITISIFEEEED DN

- 555 WK RS FERER RIS R SEND
#ER R RE BENR BER &) (TFP)

88~89 | JEEHEIRIT 0.990 1.031 1.002 0.987 1.020
i BHERT 0.983 1.011 0.999 0.984 0.994
AT 0.988 1.023 1.001 0.986 1.010
89~90 | FEBHEIRIT 0.995 1.030 1.007 0.991 1.026
3 BT 1.012 1.026 0.997 1.015 1.039
BT 1.001 1.028 1.003 1.000 1.031
90~91 | FEEFERIT 0.874 1.515 0.950 0.922 1.326
i BT 0.984 1.503 1.000 0.983 1.482
BT 0.915 1.511 0.969 0.945 1.384
91~92 | FEBHEIRIT 1.028 1.344 1.051 0.977 1.377
3 BT 0.995 1.449 0.984 1.010 1.442
BT 1.015 1.383 1.026 0.990 1.401
5% | JEEfERAT 0.967 1.209 0.999 0.967 1.170
T BHERT 0.992 1.223 0.995 0.997 1.213
BEETY 0.976 1.214 0.998 0.978 1.186

L5

L i |

& 1.8 |

: 1.2 |

: S | |

L.
2 ]
Eik ELIN] £l L1

= e by =S i Ay - S BR 4- Hy

B4 EEDRERTIRE
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7° 13 88~92FHRAER1TZMalmaquist Index 34T

oMU mME BAiiES R R R R EEDEE)
BENR BRE BEPER BENR (TFP)

YRt 1 1.248 1 1 1.248
KA 1.01 1.225 1.005 1.005 1.237

R R R 1.038 1.149 1.039 0.999 1.193
rRERG ER 0.96 1.134 0.995 0.965 1.088

FH Bl g R 0.723 1.099 1 0.723 0.795

| LR 0.967 1.218 1 0.967 1.178
% 12 BE R 0.905 1.143 0.994 0.911 1.034
HRAE R R 0.991 1.266 1 0.991 1.255
T 1.007 1.141 1.001 1.006 1.149
Z | BiEnER 1.008 1.175 1 1.008 1.184
o HE(ERGIR 0.946 1.244 0.979 0.966 1.177
O 1.021 1.239 1.037 0.985 1.265
T sgnsss 0.917 1.297 0.954 0.961 1.189
R 0.897 1.278 0.932 0.962 1.147
AR 0.971 1.279 0.987 0.983 1.242
R 0.998 1.184 1.007 0.991 1.181
=R 1.015 1.24 1.013 1.002 1.259

i R AR 1.033 1.192 1.01 1.023 1.231
2 R 1.019 1.242 1.041 0.98 1.266
SR 0.972 1.183 1 0.972 1.149

B e IR 0.923 1.205 0.992 0.93 1.112
AR e SR 0.952 1.226 1 0.952 1.167
HH{EREER 1 1.264 1 1 1.264

HH [ R R 1.008 1.263 1.007 1.001 1.273

H B rg iRk 0.974 1.195 0.967 1.008 1.164

& | Eilrbs 0.977 1.177 0.991 0.986 1.15
pe | B LERAT 1 1.226 1 1 1.226
SRR 0.971 1.254 0.972 0.999 1.218

Z A EERAT 1 1.103 1 1 1.103
| jERG IR 1.009 1.217 1.001 1.008 1.227
T B — PR 0.972 1.295 1 0.972 1.258
B 2% 1 1.215 1 1 1.215

& FRRa R 1 1.227 1 1 1.227
HE PR 0.998 1.284 1 0.998 1.282
EESEEY 0.986 1.176 0.995 0.991 1.159
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R 14 EENBETIIBUEE

FEA T 7 H A1)
BPEELIE S PR T 2 [H tfi 1.321
EENBRRREG A ZR P 0.278
EERATI Gk tfi 5.477%*
iR sk P 0.000
BT B t{iE 6.635%*
EHE R P 0.000

A e B KUE 5 % RERGE S R

3% 15 DEARR{BERFRFEE B2 Tobit MERFERIR

MZfE KRB R R B MR RE
FRTEE S (TE) (PTE) (SE)
HH 0.4743* 0.3482 0.8120%***
(0.0964) (0.3778) (0.0000)
FHE RS 0.1310* 0.2191%* 0.0227
(0.0854) (0.0323) (0.6716)
SRR -0.7481%** -0.1408 -0.7901%***
(0.0001) (0.5815) (0.0000)
LR 0.2979 0.7654 0 5
(0.2528) (0.1013) (0.0015)
ESLES e -0.3484*** -0.4925%** -0.0777
(0.0025) (0.0012) (0.3332)
SEUKRES: S -0.0004 -0.0546 0.0376
(0.9955) (0.5925) (0.5034)
R-squared 0.64151 0.18598 0.76183

0 0 (B P-value »

gL T A R - A0 TEE SR 95 4F B it
R EE A E (Basel 1) NE K AF

* 1 P-value<0.1

FE/NRIGRAT » Al ] GE EORERTT G VA e &
A ZH AR AR EF I A B R -

3% 1 Povalue<0.05 5 *#** . P-value<0.01

%}—"
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5. ¥5am

KA REE W E BHELAE 7 ik (Data
Envelopment Analysis, DEA) s Malmquist:
72 N FE BRI Tobit B BRAR Y » ] A RT3
VERL Ry o3 M - aB A RE 1 4% H AT ER
TTHIREE RO S R Pk i B AT 2 G
RE RS SRAT W AR A BB o LU T s AT 5%
L E BRI FEBERANA T > MR IR A
BilJE o
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