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ABSTRACT

Hi-tech industries are highly competitive and are always changing. The development
of Taiwan’s IC industry has received a lot of attention in terms of its competitive position
among the top 100 semiconductor companies in the world. To remain competitive in the
IC industry and keep developing given the worldwide poor economic conditions, Taiwan
needs to keep improving its production efficiency. Thus, in this study the researcher
attempts to explore the issue of production efficiency of Taiwan’s IC design industry.

This study used the database from Taiwan Economic Journal (TEJ) and obtained the
panel data of 75 Taiwanese IC design companies between 2001 and 2006. The
Three-stage DEA (Data Envelopment Analysis) approach by Fried et al. (2002) was also
employed to estimate IC design companies’ production efficiency. The model takes into
account the influences the exogenous variables and statistical interferences may have on
the variables and hence should be able to provide a more accurate assessment of the
production efficiency of the IC design companies examined in this study. The researcher
also compared the differences in production efficiency before and after making the
adjustment to the exogenous variables and statistical interferences.

The results of the empirical analyses are as follows:

1. The mean production efficiency of Taiwan’s 75 sampled IC design companies between
2001 and 2006 is 0.9106. The sources of production inefficiency include the pure
technical inefficiency of variable return to scale (VRS) equal to 0.0252 (1-09748) and
scale inefficiency equal to 0.0657 (1-0.9343). The DEA values from the first stage
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indicate that the pure technical inefficiency of variable return to scale (VRS) is the
major source of production inefficiency.

2. At the first stage, the inefficiency of 0.2768 (1-0.7232) contains the environmental
effect and statistical noise. Thus, an adjustment has been made at the second stage, in
which the dependent variables are the input slacks of L, K, M, and RD while the
independent variables are exogeneous variables, the establishing age, the establishing
age square, the premium, and the number of patents.

3. As the DEA values from the first stage and the third stage indicate, the mean
production efficiency of Taiwan’s 75 sampled IC design companies is 0.7232 and
0.9106 respectively. Empirical analyses show exogenous variables and statistical
interferences have significant impact on the assessment of efficiency.

Keywods: Integrated Circuit Design Companies, Data Envelopment Analysis,
Production Efficiency.
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=205 o e~ DMU 2T P sk i (1) 7o TE"™ #5) 0 | ;{z‘]'j
= DMU . TE = TE]™ b= Al B 4155 DMU 6 b [ 7 S o 21 ¢
7/

TE® =TE,™ G5 ( Constant Return to Scale » CRS)
TE™ =TE;™ %@L ( Decreasing Return to Scale - DRS)

TEY™ = TE™ EL WP (Increasing Return to Scale » IRS)

T T WEEAETN SFA MLE]
(=) &7 #p = fERa gy (Slack Variable) ] fff gt -

E[Ir)_ﬁ WEL - DEA ﬁigjwﬁﬁﬁﬂ B R I?i[ > ST l:[ @‘f 3@‘ byl 2 feiieh
4 Cslack variables) fUsf{ i = 4157 k Hdefiy 57 n W15 @G | ma RAEAE AN 2
S T RS S

s,=x,-X,A20 n=1, 2,..., N; k=1, 2,..., K (5)

PRy s, EG 5T ki’?ﬁ’rﬁ‘r Y n W4 ARy {2 ZAE (Cinput slack ) 5 x,, BB 8T k&



450 BERGFFT FHE o 2B NE
Wy & pE p, PUEEREE T X R X BT n ) XA B, A S E SRV AR
o o SR E I 4 il

(=) 511} SFA HIFoi 2]

T@?snk r”p I[—{ I:l gj /<'/1» ﬁ%\?&ﬁ@%frz ( e 2k’”. ZPA)U/EJ&% ) k:l 2
Koo P 1 F P BEESE plk  f  s,= 2, = (2, 2y 000 Z,,) [’FTJI’ o H FEES Er[?i

I 1v; ;JFﬁ/D"k :
(# Battese and Coelli (1988, 1995) /i3, & 7* Z dEsegf & Iﬁﬁ@g(&[/%dlfp =1
RSV
=f"(Z,,p")+E, n=12,...,N; k=1,2,.... K (6)
Enk = Vnk +Unk (7)
P o

st ERIT K F Ry (DMU) ¥ [R% ™ vk [0 40 g 5 i 5

Z, ¢ BRI B e I gt & U R [ Al 55 1 (Ixp ) Rl &
B FRRHETY AR BR S (px1) [

Vi © Ey8Y kF Ry (DMU) 27 n W8 VRS #& (statistical noise ) ;
U,

V.=

H

D ELEY K F Ry (DMU) BT n [ U ZRE AR IS A
EVR T frEITa Hin=1,23.. ,N¥k=12,..,K

R (O)F B A B s () ‘%”f P o WEER
E?f?ﬁﬁﬁ*ﬁéé'wnﬁ‘ ok RS TV f(Z, B =28 ’E%I% ,,kir‘ﬁj'ré‘i?ﬁi'
N(0, 2 )== U,,kﬁ;'féll*‘flffﬁ 'rity} P N(u",0%) > i ¥ | Newton-Rephon p5 £ & 7[5t ~
BT AR A AR T B, &L, W GLHING B, ok, w ol YRR -
F%IEPE:” SFA T&ﬁ'JJ/?FEI%%W:’F%Eﬂ Dhawan and Gerdes (1997 ) > Charnes, Cooper and
Rhodes (1978) » Hadri and Whittaker (1999) = o

BV, (D U, VR - U, (RS ELU,, | B, VAL
i%z/?",&;,ﬁ"k'f&:ﬁfrafé‘ﬁ“wj°ﬂ SFH EU,, | E, 125 PR E8E V(3R
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.
EW,|E,=S,-Z, B"-EU, |E,] (8)
FLF L E Ik 1V DMU > 1SS BEERELHE D YER] %ﬁ}gﬂ g{;l/ﬁa’ﬁgg% :
X:k =Xnk +[maxk{Zkﬂn}_Zkﬂn]+[man{Vnk}_Vnk] (9)

=~ B0E RS RRErRI &V DEA BLE]

}{fj’r)J: BEFQ?%EX%ZJ/ F‘TQ" iRl x,, (E 1A=L, 2, K n=1, 2,..., N) ¢
* 5T KRS DEA BNl EFTRH BT S (DMU) i - ISR S i
h 1 By 95

T

= AL SES e

- BRI

BT P IEK A3 0 18 1C R 9% [ 2001 5 2 1,000 (& 0 5
Ry Brs = > % 2006 & @@ﬁ i;g?“!ﬁ% 234 {6 o % 7 3 22.09% » Rl B3
= L P 2001-2006 7 IC FRHY s o B P T
W 1C At % gg%gpaf:r—ﬁﬁ e ¥ [P TR ) (TED) 2001-2006 & 7
e 1C ?ﬁ?rrp? ‘ﬂ‘? ?Eﬁ%w”ﬂ?r TRl e iy 'JB,%%” [ (WAREEL O fV T ¢ 5 R B T (Y
LRI ) - HE] 75 A 1C ?ﬁ?\fﬁ? | At YR (panel data) “F"E’Fﬁ 426 2T »
i 1

S R R Y

- lﬂ&gy‘fi{ﬂ/@’rﬁgﬁ@{?tﬂ ir‘:;fgl%?r Eik ) (
whk (K) b%”' EUPIR (M) S48 Bisk o 19 %
TPl e A

Q)M ZFEE ™ i *E‘ML)
thk PR VR 1E (S) i E

O=f(L,K,M,S) (10)
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* 1 f}ﬁfﬂ?ﬁ: 75 F A IC I%?r’é(rﬁﬂ 2001- 2006 = 54 Bk 5 3
=+ 2001 2002 2003 2004 2005 2006 f,?r

= 60 69 72 75 75 75 426
TR R R A p T -

IC ?ﬁ@?ﬁ]%ﬁﬁfﬁ[}‘i’ﬁ?ﬁ F HHE (S) }H’g%ﬂr_ﬁp% (AGE) - r%,ﬁrﬁp P
I CAA) - PIRALS PR (ZL) - WA (Z2) S92 e
SE o Pt (RE[FT ’[‘ﬁi@ﬁ?fg,’g‘fﬁfﬁm;‘jg (EHHR] S Y [,%Efﬁﬁff?@"& il
AN =gt ot & N EEE R e S ST I RN T NE b b i B
AR SUR 5 SRR iRy il Eqﬁ?ﬁ:i—ﬁ%ﬁ @ h BRI E] 2 ?JTE'?'}'U/FZ“L'
g4&%féﬁkpg|ﬂ%iﬁ s [ ’H@‘F??Jj/fﬁiéﬁﬁzﬂ'[ (RD) #f£L IC F%%H’TFEJ;V ,U\]E,:'/[?g-‘ﬂ ]Ef:/[jé .
RIS A R (L0 L (L) 2 4 PR LA E R Rr R 2
ALY AT SR R LA BN R TR 3

O=f(L,K,M,RD,S(AGE, AA,Z,,Z,)) (11)

S BT R NV B ST 5 A

YRR IR 75 F AR 1C B Hr 2001-2006 VAL TR AR A
TR FE o g 3 FrA o plik 3 A Ry VT U T 1 IS 2,816,060 T R
[ U 5 TR ) 0 ) B I T R R T 1091 ) B o PSR B 1C R R
2001-2006 F £ e LGOS g 1D~ BT SR 197 1 > 2003 F Bl F
TR EETN IR 2% 2003 F I i L UE S ORI G ) 2B T SRR R ST 5%
2005 = Ry F170 ~ Bl 11% - sS4 T S5 388,351
22002 3 2003 FF FS RN RN [ 0 2004 1) B REF R G [ 2 5
BT SRR R AT T0I ] R HOTTRE R LV ROR] S AR PR SR T 15 B EE 203,206
TR HRFE IR G 0 [ 2 2005 # % 2006 F 5 F T IR R SR ST 12%)]
Rl by EVPRAE T B 292,855 7 5 0 2002 £ 1 2003 & IR ¥ T b Rk
H47g 10%) I+ 2004 & 7 [ 19 » 2005 £ [ 22% -
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*2 £ Ffr]ﬁi RIS
Ll Ll et oo
Q IC FE Ry B R T
L IC %;Wm AN -
K IC F%;fqm R Y A AT [ 5
M IC ]%;Jr@rrp BETR R RUR ~ AR - PrREANE [+
RD  IC Rty 8 BVt & i) 7
AGE  IC B Ry = dwl It 2 U =
AA  AGE*AGE V9t % JUftidy =
Z, IC GEFT R (] ™ IR F]2 e fel 9t 2 RUR A U I N UV
Z, IC %ajrﬁ-frﬁ@ (0 TR FI P R 91 2 U Aa REis

F 2 [V RS
Q¢ IC TR Ry BV R A o 1) S 2 FhAL 1P R R i
Lo IC R fI T PR (R ey ([tey - T ks ) e
K 1C 3 iy G e A 467 1) e B 1C Lr[#’u%ﬁpé‘ﬁ T e
M

1C Ry I UHR 2LV RORL ~ FER]  PORISINE 1) RS R IC R E P
Jriet i -
RD : IC Rty dr UPFAE & LY > R S S~ PR PR] PR A S UL T
2 A IC %E,?Jﬂ?p%’rﬂ‘ i -

3 WG 75 % 1C ZEHY 2001-2006 £ S CERBEr D FLA ARG
= AR Q L K M RD
Mean 2078873.00 178.93  592685.70 163002.40 221615.50

Maximum 33848032.00 1710.00 21822769.00 2641407.00 2382471.00

2001 Minimum 1671.00 17.00 3542.00 12068.00 4691.00
Std. Dev. 4934218.00 304.82 2811892.00 377755.90 416509.00
Observations 60 60 60 60 60

AN e
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=+ R E Bl Q L K M RD
Mean 2339045.00 185.06  522740.50 181003.10 243626.80
Maximum 29513149.00 1803.00 18871568.00 3050691.00 2498100.00
2002 Minimum 87535.00 19.00 3406.00 12651.00 5000.00
Std. Dev. 5040786.00 298.24 2274179.00 473586.40 457756.10
Observations 69 69 69 69 69
Mean 2618505.00 181.90  283033.80 185288.00 294855.40
Maximum 38064419.00 1458.00 2077257.00 2794359.00 3950293.00
2003 Minimum 90256.00 24.00 5488.00 16756.00 5057.00
Std. Dev. 5549569.00 227.14  447782.30 432345.60 608082.80
Observations 72 72 72 72 72
Mean 2903304.00 190.77  304709.90 201165.50 290636.10
Maximum 40054302.00 1462.00 2048359.00 2365853.00 3518067.00
2004 Minimum 67800.00 13.00 1897.00 6627.00 4890.00
Std. Dev. 5866081.00 246.88  480520.00 384022.80 557584.60
Observations 75 75 75 75 75
Mean 3187991.00 212.67  325979.90 225682.50 353682.70
Maximum 46491209.00 1543.00 3841696.00 2339111.00 6237838.00
2005 Minimum 103729.00 11.00 713.00 8630.00 5831.00
Std. Dev. 6738736.00 281.90 588492.50 432304.80 824642.50
Observations 75 75 75 75 75
Mean 3575139.00 229.40  348361.30 252557.80 334609.20
Maximum 52941605.00 1709.00 4814984.00 2682435.00 4408762.00
2006 Minimum 21668.00 19.00 931.00 16326.00 936.00
Std. Dev. 7620754.00 302.04  674805.70 502549.10 657347.60
Observations 75 75 75 75 75
Mean 2816060.00 197.34  388350.90 203205.50 292855.30
Maximum 52941605.00 1803.00 21822769.00 3050691.00 6237838.00
2001-2006  Minimum 1671.00 11.00 713.00 6627.00 936.00
Std. Dev. 6070297.00 276.45 1466745.00 435886.90 607643.60
Observations 426 426 426 426 426

GG A S
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455

Jy— [R50 5% DEA ¥ IF‘[ETQ iy (DMU) pUALISEf IS fif - 40 FR73 7 8
[F[j v BCC FLELE S 347 » T IR ™ (VRS) @;?* = [ﬁ, Y IC %—fﬁ;

% 2001-2006 = ik fEss > [t Hd N pUASUE I FIELE] R A 2

EVRS Mzn P2
Yizy,
XA1<0 x,

s.t ,
N1Z=1
A>0

(12)

0 KLY i F My (DMU) fuadflradsskfg » it 0% 1 VR > Hl#Egr 1 ¢

X Ehmon Sl EEY @ {5 pi R X BEY L F R m AR > i=1,

?‘F;-},;;gfzj— ﬁﬁf‘”—jy} :{ﬁﬁ C R [/ , +r -E?]%#T 0> [k%‘—ﬂj"‘@z—-ﬁ? [/-Ruﬁ(m—isf‘}?f}

n
ARy F B
Y © L pxn i > HUSY T Ry, BV AT § F R p P E T i=1n o on (R
i F B

A Eﬂnxlpfjﬁfjﬁ'ﬁmﬁ% ;

GF 52 S Hepl (DMU) 53 il (1) 7RSI - 1 ot 5 ey 48
;ﬁi{mn\uﬁrfﬁ} (0= F @)z 1> M3 NYA=1[IRHIZS > I 6 RS
(CRS) ™ V&7 et (TE;™ )« [0l Eyppude sdssk (TE/ ) ' fR4L

BFRE ek (TE ) 45T @Rk (TES ) = H 3 -
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R 4 24 (input slacks ) it plih V&

s, =x,-X A  n=1, 2,.., N:k=1, 2,.., K (13)

n

P ST T R VA 0, ST v
VBT X RLX O a G X, A Kb x, R % g Bk R o o R E e
RN ['ggjo

Sy BERED| A DEA B ff BI7 | WE9G: 75 % B4 IC R 2001-2006 £ 4 %
Bk VAR NI R 4o ik 4 p A 7B 75 F A4 1C R T 2001-2006
I R AL 0.7232 0 H & ﬁzfﬁ}#z@ e FUSRBE ISR (VRS)
AR P B 4 0.2160 (=1-0.7840) 0 R e FIAIASLE $ 4T, 0.0749 (=1-0.9251) -
B R A AU P b A R P S AL Y T SR 2 IR R

T~ 5T WEER ¢ SFA ISR ST A

Y~ BRI ARy 2 R (slack variable) S, K H H{ 55 i@ (1
RRBY) » I) 9 BUABRL VR (R > 0T i%w' SFABLETSS I3
P PN~ 9h 2 RURREY R T DR R - T SPA IR

[ I%E." :

Sy =8 + 0,(AGE,,) + 5,(AA,) + 5,(Z1, ) + 5,(22, )+ V, + U, (14)

nk nk

n=1,2,....N; k=1,2,.... K

SCEEAN A ot (S 70 <J Rl LR B ShdE B '.%1% P m T AR
Fpom S AT p R E) p R A e R B BRI
DEA i - [ w5 KT SEAGRSHSLRIF ¢ Fp m flfil %%E HeT=Eh g ARy
B m R

43!&)&!

TR VST BEY, HHESE N (0,0 )@U [ R ST N
a0l )= ISV, 2 B s UL Y R U, (RHR R ETUL | E,] -

A FRHE] Coelli (1996) iy FRONTIER Version 4.1c § ﬁ”ﬁ% o TR A
S ]F‘,ﬂ(M);& E’?F%Jrc IC I%ﬁ’}(‘ri@ 1T SFA LR FIJ}Vr} fifi > £ |F‘[$T$ﬁ'ﬂ A Fe 5o
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|J|IIJ

F 4 Byl 75 4 1C FFE Ry 2001-2006 F 5T [ DEA & & Ikl

T AR F A TES® TE/™ SE,
2001 Mean 0.7047 0.7861 0.8996
2002 Mean 0.7220 0.7860 0.9207
2003 Mean 0.7223 0.7788 0.9296
2004 Mean 0.7284 0.7865 0.9294
2005 Mean 0.7270 0.7809 0.9336
2006 Mean 0.7311 0.7861 0.9324
= Hff](2001-2006 = ) Mean 0.7232 0.7840 0.9251

Z0 TESY  TE™ % TE/™ ST~ WER b 3 545k« i ot s 4 ek

# 5 B 75 % IC T efy 2001-2006 57 HIEET S

E[U, |E,] T P gk
E[U, |E,] 0.696904
E[U, |E,] 0.691092
E[U, |E,] 0.701489
E[Usy | Eno] 0.724327

ERIRIR R PR

%UFI E[Unk |Enk]j:|‘b§_j_L[l nk"-/ IF,‘[FI U_R :
EWV, |E1=S,-Z, B"-E[U, | E,] (15)
n=1,2,....N; k=1,2,.... K

FEART ?“E%;ﬁzﬁa‘?" @Ry R

X =X, +[ maxk{Zkﬁ” Y-Z,8"1+[ maxk{l}nk} - I}nk] (16)

n=1,2,....N: k=1,2,.... K
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H H[ x l‘k%"‘_)‘l k#\’gﬁ? B n [4%‘fﬂg‘l& ?&1 ﬂ@%g}};{rxl IE‘[ v X, li‘é\"")‘l k;%—\!’rjﬁ? EN)
n fﬁ%LﬁF[%j "@%‘TE}#[ IE[ man{Z £ }15 y B E ?fﬁj’i?[: HI ’E ﬁﬁ“;{[ﬁﬁkﬂ , l&i'* Q?I%u?i
w2 max {V, PEAE Rl R |§E"I£§4\?§ RN R O EC

= 5VZ R ¢ S RRECTOR [ i DEA PSR LT 47

F1(16)=0 | ;gfgﬁa%gggﬂ/puuﬁ;@‘* i e F|#||®] DEAP Version 2.1 ?ﬁﬁi}%, SR
i fH BV B R AR ) i1y DEA 5 i Sk o (RFF T BRI R
% 6 o

(— ) flis 6 H A f}ﬁf‘j@a 75 F A IC F%%f@gﬁ:ﬂ 2001-2006 = 57~ [/ DEA &7
,'Ff[ﬂy'—r/ TS (AL 0.9106 0 F I I R 0 e F IR AR E A SR
(VRS) V3 5 355 85 0.0252 (=1-0.9748) > & s FIAIFLE $53k £, 0.0657
(=1-0.9343) -

(Z) i 6 Fr {57~ WE DEA ””?]F‘I Ly 5 4 & 3% [l £ 0.2768
(=1-0.7232) ; 97— [/ & DEA # F’?[ﬁ] IARRENE I 4 Ik fifi £% 0.0894 (=1-0.9106) -
pIE= s TR J_—Fl ArEl T 3% £ 0.1874 (=0.2768-0.0894 )

(=) = EFE DEA iF l'?}” Bk DEA 8 200 R R UR N T b (BRSNS S5

EU% ”%%F P e Eﬂjgﬁ‘ﬁgﬁ BRI RS ?E’[“iffr fir1C %aﬂffﬂ
EEEIS S F” %“ ) @ IFL[ "ﬁ”’gfﬂ FISE) F e @El tJﬁFE . F[%[

[ ~ i
%4 I'] 2001-2006 =+ BL#F9EL 75 % IC %‘f’ﬁrﬁ{» FZ?F“J@:‘J‘%& E TR N F‘ Sat
LR

o™ M5 S DEA ¥ ff BT W89 75 % B4 1C L3Ry 2001-2006 & 11 5594 1%
sk fif £, 0.72325 mﬁﬁﬁ«‘{»ﬁﬁ}E%"%gﬂ%lﬁ%?‘( VRS )V 561 4% i 35 15, 0.2160
(=1-0.7840) » s F 14181 F5 17, 0.0749 (=1-0.9251 ) » Zfi %@ghtﬂﬁ%pw;ﬁﬁﬁ%
RS & RS B -

IWMUDB\ﬁdﬁﬂWmWﬁﬁﬁﬁﬁ’ﬁﬁJ%@ NS IEES S sy
S RAOREE o BB H L IRAZ EE DEA B M0 T IS (PR
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|J|IIJ

E3

# 6 Zffl 75 % IC TEHpfY 2001-2006 F Y- [EEEE ST [FFE DEA & 3k i

37— [FTF¥ DEA o)~ [#7F¥ DEA

v (el TE™ TE™ SE, TES® TE,® SE,
2001 Mean 0.7047  0.7861  0.8996  0.8785  0.9741  0.9021
2002 Mean 0.7220  0.7860  0.9207  0.9041  0.9744  0.9279
2003 Mean 0.7223  0.7788  0.9296  0.9139  0.9744  0.9380
2004 Mean 0.7284  0.7865  0.9294  0.9153  0.9751  0.9389
2005 Mean 0.7270  0.7809  0.9336  0.9219  0.9748  0.9458
2006 Mean 0.7311  0.7861  0.9324  0.9229  0.9756  0.9461
=

( 2001-2006 ¥ ) Mean 0.7232 0.7840 0.9251 0.9106 0.9748 0.9343

t(1) TES™ ~ TE[™ % TE™ STH 5557~ BFR D f ik « 5 sk s g g
(2) TES™ ~ TE]® W SE, 5315557 = WS I $ gk« 0 i s i 35 o
ORI it?”‘ﬁf'f;?fi' :

= FER T BN ) B I 1C F%Jﬁﬁ:@ (BRI e & POy - T
[EF DEA 1 377 BE“F% SRIEE gl I%@r #%( AGE ) %@F T T (AA)-
JLEBIH R (Z1) bﬂ’*ﬂ%é‘rﬁ (Z2) ﬁ[lf-']’r gy T ”* 1 R R
SIS AT | RS AR ) BT BUATSE sk o 5 R TES  TE)™ % SE,
A9 15 il 53 I 5% 0.723250.7840 = 0.9251 i & i 25 sk iU = i e YFI ERATHE P #5k
AL RBYTOR! B o TP RTGH TESS ~ TE™ 7% SE, 53 155 0.9106
0. 9748 2 0.9343 » [MF= s A Y 5T FIRUIBABYY W A T R T S R R OB -
PSR U A SR 5 1 0.1874 (=0.9106-0.7232)

SYY R

. F[I?I/?ﬂ_‘;}
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1.2 WL (2006) - 57 9 1C R & FOPTER o Sl (FEEE 0 174 - 31-36 -
2.% JirS# (2003) » ¢ W2 B b o 0 2 ok U BT — R B D AT LV IR
R HE RSP A Y -

3. % [m££(2007) > ?ﬁ IC %ﬂfi HRTESE - IT IS ;]Eﬁ',%?ﬁ » Retrieved March 25, 2008 » v
FI t http://www. |t|s org. tw/pubfree screen?start=165&count=15&type=rpt&industry=1
&ctgy=1 -

4. B1% i(2008) £ PR 2K SPREELL $ok % 51 PO — (1) SRR G
BV SR WAL TS oS R SR

5@$¥QW®’ﬁﬂﬁ@%NHWC?%$ﬂ$@MW%ﬁ’%@*$ﬁ$ﬂ$ﬁw
roh LS ﬁd’ o

6. [{fi£552(2000) - B[ GT = fI i PO I sl > & S Gif 10 135-146 -

7.%47% 45(2005) » ‘[?ﬁj IC & .V AlPrg-£l > 1T IS ’—]Eﬁ',%ﬁ » Retrieved May 15, 2007 » ZV |
http.//www.|t|s.org.tw/pubfree.screen?start=5625&count=15&type=rpt o

8.9/1% 55(2007) Z3 ! 1C & 3 2006 & [VEH=" 2007 & 53— % HLLH- IT IS A Retrieved
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9. i 11#¢(2004) » n?ﬁ%’ﬁ’i ﬁfﬂﬁﬂﬁ}ﬁ—z BT ] B A O Ak VR | s o
R EP R AR AT AR il

10-?3}'}@\ . ﬁliff (2005) RS R lp‘[afﬂ%#ﬁifﬁﬁ#ﬁa%fﬁﬁiwﬂx : jﬁﬁ_ﬂ,’ [
B 9(4) > 1-2

11 F) & %(2001) - B 5[ o Rl i LRSS AL F IS ARE VPR — 1Y) DEA A
AHP 43 53 457 » [ o o SRS (- ok T Vg Fe e

12. ¥ P t3(2005) > 2004 & Z5 sl IC & 3 [plET== " i - IT IS 'Fﬁl,%ﬁ » Retrieved August 18,
2007 > FVET © http://www.itis.org.tw/pubfree.screen?start=2760&count=15&type=
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