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ABSTRACT

There are recently substantial papers that use the DEA-Malmquist productivity
index developed by Fére, Grosskopf, Norries, and Zhang (1994) and identify the sources
of productivity change in the Taiwanese banking industry. However, DEA-Malmquist
productivity index may give misleading information when technical change is not neutral.
This paper, following Fére, Grifell-Tatjé, Grosskopf, and Lovell (1997) and Nin, Arndt,
& Preckel (2003), tends to decompose further the technical change component of
DEA-Malmquist productivity index, which we express as the product of a magnitude
index, the output-biased index, and the input-biased index. The approach is illustrated
with a set of 36 banks in Taiwan from1995 to 2005. Empirical results show that
Taiwanese banking industry experienced a non-neutral technical change. Combined
output-biased and input-biased technical change index value, these two biased technical
change components make together positive contribution to productivity change at a rate
of 1.44 per year during periods from 1995 to 2005. During the same time periods, the
direction of adjustment of production point between two periods is less favorable
situation for whole DMUs. For the purpose of productivity improvement, Taiwanese
banking industry may increase further the investment/loan ratio associated with more use
of physical capital and funds.

Keywords: Banking Industry, Data Envelopment Analysis, Malmquist Productivity Index,
Output-biased Technical Change, Input-biased Technical Change
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SRl RS ER T B A BEUSEZE 2006 F 12 F]H T 42 42 3 285 %55
e T aa i) 3 5 92.25% W B ey 92.46% » KLY Y L 1 O
FHI > BB 2 RIPRE G o Y PRYR L R rgm 1995 & = 2005 & [ |
FRE PRI 36 % B9 [aﬁ«”ﬂwpuaﬂ EPRLY AR IV TR RS T
LSRRI B VA oy SRS

4 ¥ FRH] Sealey and Lindley (1977) il BV i /7 ik (intermediation approach )
PP < PRI % T ALY Tl B S
L fl’J B A LT R (TSRS ORI JIRT S U VR I o [
[ %‘Ll‘qi}f“fﬁxﬁ'rﬁéﬂ’ ’Eﬁﬁ"‘ﬁ"?ﬁg' |G e pl iy > A BB o R
T@?%ﬁ’; UEIEFTEEYE ~ ¥4 %[fg RS S R N ELE R TR - )
HIRL [ e A G 1 EE[FFI§'¥5|%'§ » J[! Barros, Managi, and Matousek
(2009) -~ iz “'L‘JLE"_’%?JFJ It (2006) ~ FFEEREEIREE T (2005) B = 3‘\?'{551?[?‘ ©
(2005) =

(— ) 85 % gl Sy
L BP0 B nsdE (Y1)

F Bt L Fﬁ R A S P S A 5y~ 2L SR Y 2
(i %5 rﬁti%'ﬁ& Il 2 AR S U O S R 5 - M EE R ST -
FEAT LT Fllﬁiflf A PPl ) 0 TE PRy ) RyERIETAED & FHT
f AR L o FITT 2000 = RRRLIPL VS H P B (CPL) Spl ]y A
[ T IE‘?%}WVJE' AR (R N Bt o # 'é%%‘@ﬁdﬁﬂﬁh R -
PR R R PN B T B F ;E%’?i“ﬁ?ﬁm YEvE iAo -
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EaRY Jl#?ﬁim E‘rﬁéF[[E‘j iy D s ) = r|ﬁ THEO PR W eLE pr e
Y E IR PRSP OTH PR RO o H ol SRR RS R R
R *EF-J“@'?{’ VPR THEER R SRS RS SR L TR R
IS e iﬁ“U VT S SRS W Vi RO -

2. HOETEY A LM EE (X2)

e R IR (X2) l’fﬁl[ﬂﬁ[iﬁﬁc W o HF R AN R p iR D iy
E NS FQJ\EJFT’TETJ o BT 2001 & R ELIAV B A AP R ECT W

300 T MEE(X3)
FFRET e (X3) TSR S A 0

iy

His gL ri[ﬁﬁ'%???ﬁ%%ﬁ*%h VAV I RRGYR > B3 2005 F 12 5] 31
Pl AV B U A BT R Ty 5 0 SRR - TR RS
i lﬁa% FET ST IR 14.22% ~ 60.42% > f%t 74.64% - §& 7 ALY R BIELE R TRy
EREIE [’fﬁ’l [’?‘? FEET 87.11% Ty ™~ BT ¥ 4 fjl M & Gl ey [’ﬁéﬁ: FE1 2.36% -
EYT S B ErEl E"w]v]ﬂgrr” T i j[;?i/ NN 34: EV Tk R S AL R
A ¥ HEE R R

P9 & Y R 0 2 VR AR T Ik 20 U B R
b SRR AR > o S RIS o A SRR D e Y R
VR fIE -

<P OB AERRE

O T RGT R @ B A 3o B R s
ﬁifég}(,’ﬁ?%ﬁﬁ;’l AR {“j];gj 2,699 glﬂm (I} 2001 #;Fm?jgﬁﬂ ) @
ﬁjﬁ%n WPTF(T lﬁ?} K El ”¢§Qg¥15]%5|ﬁ Jrj@ 584 F'fjﬁ o |E*44 r@ﬁfvﬁ I’J—Iﬁlig%ﬁﬁ@E}J
HT 45 9.21% » [EE IR i 5 0 H L JETRRETT g 18.63% 0 ~ o ML
FEERDEPNR L R o P S M GRS  SUS PO SR
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* 2 SR VR R AR
eFE A A E ABERE s
Y 0.8468 0.8568 0.7057
lig=eak 0.9776 0.9740 0.8420
F 3 BEEliE & 1995-2005 F {8 T ARV T il 2 AR R
EEJ 'Eﬂ é/?’?’%‘!’ﬁ{?ﬁ*bﬂ kg ﬁfﬂ@'ﬁj’vﬁbglﬁl #4@1‘*}} IEIFIJEI ﬁ@ﬁ‘iﬁtlﬁ[ﬂ E‘: kg((xg,)
» TR (Y1) 1SEE (Y2) (X1) £ (X2) (")
1995 275.3963 1689.3320 2032.2810 1761.6310 2324.9440
1996 373.3949 1890.8030 2369.9400 2104.0400 2771.5280
(31.71%) (12.75%) (17.96%) (20.55%) (7.27%)
1997 305.3093 2198.3670 2609.9770 2342.5600 2517.5000
(1.85%) (20.80% ) (18.43%) (18.99%) (18.38%)
1998 454.5070 2391.2940 2962.2410 2687.5490 2596.2500
(39.61%) (12.33%) (16.30%) (18.06%) (4.57%)
1999 538.1647 2644.7390 2903.9270 2824.9980 2604.5830
(18.35%) (10.19%) (-1.88%) (5.50%) (-0.29%)
2000 460.5008 2885.2990 3174.6060 3103.1220 2668.8610
(-4.96%) (4.71%) (6.64%) (6.19%) (2.85%)
2001 558.3087 2846.1540 3396.4980 3317.4840 2721.9440
(17.57%) (-0.87%) (5.94%) (6.22%) (3.67%)
2002 638.7526 2827.6900 3501.1240 3436.2560 2807.6670
(12.35%) (1.37%) (3.09%) (3.14%) (4.37%)
2003 774.7704 3020.7300 3778.9160 3693.5950 2853.8060
(8.77%) (8.25%) (8.56%) (8.34%) (4.29%)
2004 1051.2400 3408.2810 4164.0730 4082.7110 3283.6940
(48.55%) (10.92%) (10.62%) (10.52%) (20.57%)
2005 998.1896 3883.0340 4713.2560 4626.6860 3516.6110
(12.50%) (11.68%) (12.15%) (12.63%) (7.62%)
= W 584.4123 2698.7020 3236.9850 3089.1480 2787.9440
(18.63%) (9.21%) (9.78%) (11.02%) (7.33%)
O [N R -

CEER R (E

o A T Y E [ P B ERELS Ry 2 2 ]‘E;[j\pgjt

SEIEHE e 1998

FRAEIE 16.30% » S o fE '*Erlﬁﬁ&gu}g » E] 2004 FRRE
FriEg= &g = PRI EIEEL 9.78% - B AR A AR s
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SR LS % & ISl (TE) - Malmquist i % }L“ W B0 50 et el -
AL (IS _E St 2R 2 7 35 s ﬁﬁﬁﬁﬁi@ﬁ}ﬁﬁ@‘
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ENEES J@Eﬂw Ko AT R L T R AR %Hlﬁuﬁlﬁggl LR
Efﬂf]?ﬁ%ﬁ?@i’ 1995-2005 #+ % JsA@gs (OM ) ~ #5A@gs ( ATE ) Wk fedgh
CAT ) SHRMeTh T -

Free e Wi 5 0 1995-2005 % % JRBENE G 1.0225 (AL é‘jﬂfﬁéﬁﬂé‘[) ’

ﬂEH T [ﬁﬁiﬁﬁ%i’&:}w %Z?E‘E%lcl;@f}qkﬁt [I—Hﬁ\}iﬂ@]}g{iﬁj 4 45 |[ Y
E“l”ﬁ’ﬁa&lﬁ%]“?fﬂ ’ @@Eﬁﬂe&r‘gfﬁfﬂg il L5 % fgﬂ;}@fgwfﬁ IR
BT fﬁu%%ff i S FA *EF THITT 2.25%30 % Ay - i JRBEI T

A (3&/[ V V2R 3AEEVR) - A E R E#ﬁkﬁlﬁr‘ﬁ@ﬁﬁ (AT ) ¥ > =
IR 1.0294 B RBE < = Py ?ﬁ&{ﬁﬁ:iiﬂt RS TR -
ﬁHFJFJ 2.94%[V LY, @%ﬁrfﬂﬁﬁ‘? ﬁ'ﬂmfp P A F AR PR E B el 3
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Ho4 BWELE %Y 1995-2005 = IR i B Sk S B
e R T e Ty I T e O TR TR TR )

R (YD) FhE (Y2) (X1) (X2) (*)
TR 584.4123 2698.7020 3236.9850 3089.1480 2787.9440
Fl1 ik gl 271.5837 1445.3843 1607.0210 1498.3692 1780.2498
5 i 5820.7430 12016.9100 18729.5100  18736.8200  16118.0000
Bl 4.7555 102.9897 212.2672 208.1488 503.0000
FRYES 751.4314 2672.5940 3423.5620 3324.7500 2137.8160

F5 { AL i SR T

=l &I (TE)
1995 0.6157
1996 0.6791
1997 0.5175
1998 0.5282
1999 0.5286
2000 0.6290
2001 0.6152
2002 0.5693
2003 0.5760
2004 0.5800
2005 0.5761

= ] (1995-2005) 0.5813

ﬂ@;ﬁi CATE ) F5f! > I BRI - :,HJFFJQL 0.64% o FifIFff FTRHTR T » $i

BB RLIYE LT R RO [ -

B PR o i o LR Malmquist & s BEA BT (7 RS
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BRI e AR B LS S E T > RS P B )1 Grifell- TatJe an
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64 BERFFT FH-% §o# 2By E

1y

F e 6 LS S AR R BT PR R R T I R EE  1
@%ﬁTw@’ﬁEﬁﬂTwomw’i&*ﬁ@ﬁﬁm’W%1%6t1mﬂ’
1996-1997 £% 0.8837 » FJ‘JEF NEERY E[IEITF [ﬂﬁ 10.51% » [ = & 4 & JussHs
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Pt 6 VBT S5/ (M') & 37 6 4 (M”‘ ) EFR ‘Hﬁlﬁg' *’ﬂﬁ%l*ﬁiﬁii*
L«‘/JEHI[%}%%’@;VJJ/’FE'%%?#& o TR STRY = ﬁf’]ﬁiﬁdﬁjﬁﬁ °

1. M2 MY AR 1o 90> 1995-1996 7 M* fif 1.1428 - M™ fifi 1.0685 » I'] 1995 &
P ELAE ] 1996 L ELYE o TR TRV 1995-1996 & ARl - 9EE
1995-1996 ¢ WL H & i 1| EEJE&%} o

2. Mtf_—s:' Mt+l-[—‘:j rJ\jj/f 1o ﬁjvl:l » 2004-2005 ;_[/ Mt [’ii 0.9817 > M1+1 f@ 0.9661 » [J 2004 H
PR LS 1] 2005 FEASIGELYE A fH FTEY 2004-2005 % B R o 98
2004-2005 ¢ AL £ )y LA

3. MMM e B9 2000-2001 Ml 1.0249 > Ml 0.9979 > I'] 2000
e R ELYE t’l’?fﬁ]gﬁm& % JOBEI > B 2000-2001 «F}ﬁ%ﬁifﬁi% &
Fioo ) 2001 e EERELYE o BRI B LA e BESR > T IS OM i 1.0113 > %
Tl [HPNESE R Jus s A R R 0 S 0 B 2% 2000-2001
Pl & erﬂ'ff. S ARES

ﬁfﬁlﬁ??%‘@ Nin etal. (2003) afigiffl- 5« 5k 5 1) I P M2 M i
P TSR R fﬁ‘ M= M (i FT ST [l > B 1995-2005
BRI {2 wjiﬂﬁyw<%wﬁﬁﬁ%w>vﬁﬁﬂ@
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Jﬂ

H>
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1.0067 ~ 1.0076 » 1.0149 > F=-AHK> 1 > B = WIREELS S F &8 ¢ 102 o+ 1 3R 1
HOFIER TR - D95« B LA RIET 067040t
}ifftﬂlir% o S Fﬁﬁgﬁ—rggi; 0. 76%51@@ 1@5&& ﬁ;ﬂmmf FEREMN L 49%1@;@
gf P2 RLELE S 4 @ﬁrm;? A= BIJuEl o = HAH [ ﬁ%ﬁimi = WRE 4 &
ﬁﬁ?JZM%Hjﬂwﬁ; CEER NR{%@EIJﬁﬁ@ﬁﬁﬁ?%%ﬁﬁk?ﬁ“ﬁ%
AE AR T ARGR o B B S RO T A ‘/7 B R R B o (B P SR
o O E Eﬁﬁlﬁ JUEFTE R - B M@J%f R BN
(B8 - =IE FIH R 5 .

”*’,1

Rt

PAgE o poR 2 IR R (R (AOB) ~ i {11 R UL P (AIB) M f% 57
PR CAMD) ff BRI A 1 B 7 ]}ﬁﬁmﬁfﬁr‘ﬁ@gﬂ?'ﬁ:%ﬁ#% 1A= fhpa
A LT ] ] ﬁﬂ@?ﬁiﬁrm@% T fift 3=’ kL > = U] M‘E*“*’M”‘f<
£5 1.0371 % 1.0081 (% 6) > H[f ’%.#i%ﬁ?ﬂw“? L,m»i % 7% Jc[iT I
OB réclh ﬁ@[%pmﬁ?&%ﬁ (=R AN IF e =R Wﬁﬁﬁil—ri t = t+1
& B [P e E By & e TR (R 2 I DI S e S eyt y
SR = LB 1 1 HFEJF_;*FHH' A BSR4y, t“ﬂfvﬁ#?%ﬂ’ v,

By oy =y IR TR R R B /W;msm& : [J;'ff‘a:* E# HEERE >y &
E‘%‘:B’E“F%“o‘” y" R o Ayt RS y RS AT AT B E]
G ER: AN N ERE S SSYUE 10 Sk S T A i RO T R

FURESE (Bl e 3 - 2 P57 i e (AMD) S pLEAL 0 & 2 i L gy b 2
ER 0 I11996-1997 7 AM ~ AT T R 113710 1 1596 [ 2000-2001 . AOB
i 1.0042 ~ AIB{fi 1.0092 = AM fifi 1.0202 » #5471 AT fifi 1.0339 > {= i’ st
@Hf%% It EUGR R 5 R B R py D SRR A AERAT (3T
fil » ?]J%%F:%E e E%iimeT Fiy a2t H o F HRL 1995-1996 ﬁr‘ﬁaéﬁ(ﬂ)]’g{ﬁ@ 1.0020 »
P P Eip (AM) (BT 0.9688 » Py 2% 1 Bk T % 7 ik RS [ I 1 358
,ﬂElﬁ Al STICEL A0 AT RLF [ 1] i ;{"J » I') Fare et al. (1994) .V Malmquist %

e TARECHH BT o A & R fEEH S d W R RV

o USRI PR E R N E O
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¥ i+ Malmauist % 7% mm W E (T AR o B B 5L 1



66 BERFET FH ¥ - xF) A r
F6 ﬁﬁ%%&im%a%%ﬁ%#@@%ﬁﬁ%@
1995-1996 1.1029 1.0020 1.1051 1.1428 1.0685
1996-1997 0.7621 1.1596 0.8837 0.9012 0.8666
1997-1998 1.0205 1.1093 1.1321 1.1597 1.1052
1998-1999 1.0009 1.0636 1.0645 1.0474 1.0820
1999-2000 1.1899 0.7995 0.9513 0.9905 0.9137
2000-2001 0.9781 1.0339 1.0113 1.0249 0.9979
2001-2002 0.9254 1.1032 1.0209 1.0214 1.0204
2002-2003 1.0118 1.0387 1.0509 1.0595 1.0425
2003-2004 1.0068 1.0491 1.0562 1.0673 1.0452
2004-2005 0.9933 0.9805 0.9739 0.9817 0.9661
= A 0.9934 1.0294 1.0225 1.0371 1.0081
(1995-2005 )
7 {1 LT % ¥ 1995-2005 (AR T

LR L el P )

18 TRk A

e P L

il (AT ) ( AOB) ( AIB) (AM )
1995-1996 1.0020 0.9700 1.0662 0.9688
1996-1997 1.1596 1.0585 0.9634 1.1371
1997-1998 1.1093 0.9900 1.0347 1.0830
1998-1999 1.0636 1.0479 0.9390 1.0810
1999-2000 0.7995 1.0010 1.0402 0.7679
2000-2001 1.0339 1.0042 1.0092 1.0202
2001-2002 1.1032 1.0501 0.9527 1.1026
2002-2003 1.0387 0.9964 1.0118 1.0303
2003-2004 1.0491 0.9707 1.0411 1.0381
2004-2005 0.9805 0.9828 1.0257 0.9727

= 4R (1995-2005) 1.0294 1.0067 1.0076 1.0149

fegllFr il 2 AT R

f?rj[ It ¥#9= ( Grifell-Tatjé & Lovell, 1996) - K=
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2. MU M+ AT R B (U PR R B - 07 WL Mt
M+l i[5 53S0 (3 11546 ~ 1.0079) + ATB i 10703 P14 Y
BT BIEEF L BY- BT L RS (D) RS s (R )
P P G o
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