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Abstract

Kyoto Protocol has become effective in the February of 2005. Under this situation, all

the Taiwanese companies need to adjust their environmental policy and practices, and

well as prepare the pressure may have from the international society. Various

strategies regarding electronics industry for mitigating carbon dioxide emission have

been proposed in order to maintain competitive advantage. In this study, the author

tries to understand how the semiconductor industry responses to the global warming

and to find out the common strategies semiconductor companies currently adopt.

Based on an extensive literature study, five mitigation and adaptation strategies for

companies in response to global warming were identified. They are: Energy

Improvement, Process Improvement, Waste Management, Transportation

Management and Kyoto Mechanism. Based on this structure, an expert questionnaire

of Fuzzy Analytic Hierarchy Process (FAHP) was designed and mailed to the

managers who are in charge of this issue of 120 companies who are members of

Taiwan Semiconductor Industry Association (TSIA). FAHP technique then was

applied to analyze the relative weightings of different strategies and determine the

most prioritized strategies of mitigating carbon dioxide for Taiwanese semiconductor

industry.

To explore the differences of strategies for mitigating carbon dioxide, the results were
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analyzed based on two groups of samples, companies who signed and did not sign the

Voluntary Carbon Reduction (VCS) program. Results of those companies who signed

VCS (8 respondents) indicate that ‘transportation’ (0.2602) was the most important

dimension followed by ‘waste management’ (0.2129), ‘energy strategy’ (0.2045)

‘product’ (0.1766), and ‘process management’ (0.1459). However, results of those

who did not sign samples (16 respondents) show that ‘prodcut’ (0.2797) was the most

important dimension, followed by ‘waste management’ (0.2081), ‘transportation’

(0.2045) ‘energy strategy’ (0.1766), and ‘process management’ (0.1459). This

discrepancy maybe due to that the signed companies have the deadline for reaching

the reduction goal; so they tend to adopt the strategies which the results can be

demonstrated apparently, such as strategies in the ‘transportation’ dimension. On the

other hand, the unsigned companies seem to focus on the whether the strategies can

be implemented easily or not. It is expected that the results derived from this study

can help decision-makers in the semiconductor industry to identify those strategies

where acceptance and improvements can be made and in prioritizing to reduce their

global warming gases.

[ Keywords]) : Mitigation strategy, Global warming, Semiconductor industry,

Fuzzy analytic hierarchy process
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R WT KR F o E *RERERTE

§4 T %9 160,000 & o MEA A
;‘%ﬁv:’(;ﬁﬁto

Looqrd xR

R k2 g

B 48 4ofé R
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WP Fied 0.96 %
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SR P

BHEEF2HRFSHAKT
i SRR S
SN I R

W gL s ¢ (Taiwan
Semiconductor Industry

- v

Association > BT + 5 H

jud

W 1999 & =
FPFCs g & 1 %
e
2 ft%" ** PFCs
ZREFY 240

o & g : ?A;fa

W2 77 RER

S
BE2ET X

W 2004 % 2005 & >
7 T2 C3F8 B~
* C2F6 % CVD @
iRy i I R
%aﬁﬁﬁ%ﬂﬁ
LFS l"“ }_‘ o /_u. _ﬂ._
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R ) % PFCs & ¥ p 37
BT RIFLY F L

B2 g (WSC) » ¥737
FEPIES 12010 & pFiE
X R AR E 1998% (12
1997 £ 1999 & & ptac g
TiaEt g ) 10%1 b 2o
R

v
B
R

F AP
"EEREE
(MMTCE) ; th
38.56%

W12 e - B
AT ROGE R ok
B4 2. NF3 &
Az 4 A

W 3 X &JZ PFCs §
WK A

[ I B e e
’% ’Flﬁfﬂb/);ﬂlé ¥
RES

(FH &R 25T f AT
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2.4 A5k &4 R i (Analytic Hierarchy Process, AHP )
2.4.1 AHPz

R s d72 (AHP) d £ W™ %+ § &P Thomas L. Saaty %1971 #
(Saaty, 1980) = 3 MR VA F BRE AR EA T 7#F Bl 22,1972 #
Br > 2REARFFALE G- AATAFTHE I T AR LT 4 fedp
2_F2 % 3 1973 &ESaaty 5 FRE A 4F E&]:’é’ﬁ%l GERNB R o R EERA A AT
B B (BIRR 8 B2, 1989) o

$ & ks tri: (AHP) © 8% 0 oA 2 37 S AL 6 P H g
voooa B F R AR A4F e % P4 R ( Multi-Criteria Decision Making,
MCDM) # % € (Multi-attribute) 54 § B¢ 38 (k363 « A £ > 2003) o H
2 g R L o BRARFIE D v D - AT AR e
JE S HIET PR S SFE 0 KA T oA A s R BT TR - g
ok fRA - X G AR AR (S rEA 0 2007) o
2.4.2 AHP A » B3
AHP A & 3% 4T (Saaty, 1980)
1+ - B ANET AfRSF S AF k. 2035 3 etz Koo
2 KBBHY o F- REORFOBEXRLIG B
3 FokapLFo Tl - BB RLERFFLIFRENEGEFR -

4+ #®FTEREE T #2p 2 B (nominal scale ) # 3 % v &) ¢ & (ratio scale ) °

35



5 - &k m® %7 ¥ i (Pairwise Comparison) {4 » ¥ & * I ff] @ 5L
( Positive Recipocal Matrix ) /&2 o
6 - Uh4F R A% KB i (Transitivity) » TR 3R % B X ERNE (AR
By BE»Co RIABRMC) ¥ TR M %, » & A ESE (ARNBZ & >
BifCI & 0 RIARWCLT ) -
T FIz2EBEF FE 0 ZFFEFEEBEDET, 0 R FRRE - R
(Consistency ) =42 o

8 - EBEHiEAARE > X5d 4ci#2 | (Weighting Principal ) @ 47 o

ERERET M
2.4.3 AHP# 15 % 2
AHP#-45 5745 3 e f? JE k- P 37 AR B en 0 B - X R SE R p
TPk RS R 2 AL R 54 (Keans G. S, 2004) > F£d 7
PRREANFLERE F2 24 i 3 R 82 2 A (Pairwise

Comparison Matrix ) » ™ ) et (EigenValue ) ¥ # i+ £ (EigenVector) »

FAEEA BA AR 2 - RERBAR 2 BRI E R RE o P e
Eori A2 PAF(RFIEE) TP FL AR TE 2 &4 o (R E > 2007)

AHPHE it 5}7} YT ol
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v

. Ry £
v
A ¥R A
v
E 2R *ECRH
v
LSt CRSSOI
v
FERE ?E§@&}%ﬂ%ﬁﬁi

v I

TRy T
|

B12-3 AHP% (€9 28 (FR &R @ £ vz > 2007)
(=) FERLlAge e = K s g
EIFE L 0D o EAPM T A TR F ¢ 0 R R AR > k-
Hotr AR R TR RRAESER PR TP R BRI RZ 2T R
FHoFRFLATE L DR BEH 2 RN S DTN TR F RN g oo

() AHP =% < g

/\

AHP R % 417 3§00 Jun s R [ B enip A ¢ 300 U AR HHE

B T RA AL A R (R2:6) ¢
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% 2-6 AHP =% ¢ B 4

AT T e wRR
FEER Lo kTR L | %
1
(Equal Importance) FREERPE (Equally)
¥ Rs B
2 7 B3 R RS % n-f
(Intermediate Value)
etk BB BT o R R i
3
(weak Importance) v % —if (Moderately)
¥ RGP FE
4 T AT R SR 58 -3F 58
(Intermediate Value)
LR S BT > 7] 17 98
5
(Essential Importance) w R —if (Strongly)
RNl
6 T B IT R JRJIEE 4F 58 1R %
(Intermediate Value)
B E & SR LS o 1 58
7
(Very Strong Importance) 7 #e Ro—i (Very Strong)
AER R B
8 7R AT R ILPE 158 -5
(Intermediate Value)
ANER e H TR T A58
9
(Absolute Importance) —>if (Extremely)
(FH KR HEep g WEEFRR > 1989 g REEZ EF > 1998)
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(2)2 2 3 g gt

JER & Rk e % ﬁé Pz 24 A b i SR ' (pair-wise  comparison

matrix) > @ = ¥t e £d R - FER Y hF G KA ek g B ¥
P JE & FN(N-D/2 Jehd it i 4m 2 582-9 ¢ B 2 A opid o AR

R gk B R 2 R

i

T E S B g & - AR IS

FlZant B ia oY - Lﬁ\:ﬁm,w"rmﬂ = Va(th4 4% > 2003) -

oA as e [ D8 A a U Y Y

a2 1 a3 - am }éz T @ % V%\Q % V\%\h
Acjan a1 oanl) %:m s A A A

A as coc 1 _}éml }/az*,n }/am 1_ _%1 VVV\Q % WWL

W=t FlE i EG=1 234 n)
a=" FlE B ant &G, j=1-2-3-4.....n)
A oAbt geEd > © g T A e Bh2 (S L 0 1999) ¢

1. - FZep Lgprtz b g 5 1(all=a22=ann=1) » *»t 4B 2 F T 4 T4t 4
RE~F 1o

2. B Aaiji FIEFipHFj2 £ & v aijEds+ > & FFip I Fj2 £ &
A% o

3. Y Hhima FAF 5 L o f5 T FeeL(Positive Reciprocal Matrix) e

4. F 413 v L T L 2 (Transitivity) © Traij=aik akj » Blah — &R {aEE o
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(z )5 e T2 F e
s € (Eigen Vector) & d nB - K FlZ Ap¥3torhr —k Rl 3 2 E > -
BFwfArE o 29 uEdse § 80 T 9gdE % i coNGM(Normalization

of the geometric mean of the rows)i# » & & # FE(HF 4+ > 2003) -

—‘g o ;t_gir.—r

758022

BAmaxet B b S ROE AR e B WAR (2 R2:3) 0 #g F

It
)
She
)
3\
-@\ .
e

Wi’ 2 fsdeAp B eOWi p Wi BB 35 R B T g

LB CE D 24 (35 7 0 20045 3 BT > 2005) o

W = (3% 2-2)
n n %
[Ta
i=l j=1
o s
(1 a2 asan| |wl |we
a1 1 a3 - an W W
AW = |a1 & 1 - an|x = (5% 2-3)
lan a2 a3 - 1 |

- - (s
n wr' W' ws' Wi
(I)- Rt T
BAHP @ * b oo 4 & £ 0 - 3kt &(Consistence Index, CI) ~ - {41

(Consistence Ratio, CR)¥* AA#8 ¥ & — 3k {21t 5 (Consistence Ratio the Hierarchy,

CRH): X7 %R % 1 £ S 4 AR LR 00 it Fd
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R e B B K G SRR 2 PR R R

WA LB 4 R FRARBE

]+ > Saaty(1980)% 7 4 CIZ0.1(2552-5) » # - RP L 47 %% chfp Fp

mCR 2CRH.7"F o @ ACR. a3 8 F(2382-6)» £41* CLZ ",/TT YL A 1R

(Random Index, R.1) » H #edp l4e 2 #77 o 340 A pp R on- RS > 2R3

FERI A - RE(2502-7) el B 4] 3000 R poo

Cl= A max— N (+ 2-5)
n-1
C.R.ZQ (X 2-6)

# 2-TRI.E %

15

C.R. 0 0 0.58 | 0.90 1.12 1.24 1.32 1.41 1.45 1.49 1.51 1.48 1.56 1.57

1.59

(38 % iR Saaty, 1980)

crRE-ZH (3% 2-7)
R.I.H
2.5 #5584~ 7 & B4R 2 (Fuzzy Analytic Hierarchy Process, FAHP)
251 P R%
WpEA LRt e R bGP R s F RS- PER BT

et ARG RSO EERR A 2 LR Bl 2472 F

74 k2R 4E(F 7 + 22006 )°Kosko( 1993 ) & Fuzzy Thinking - the New Science
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of Fuzzy Logics — # ¢ # 3|k teiA 2z R 20 ~% % &4 & I 38( Everything
is a matter of degree.) | -

Ho#s B & 7235 (Fuzzy Set Theory) & 4c ] # £ &7 ~ 8 4p 5 % 4 {&(Zadeh, L.A.)
FARAT1965F § Lk 11 0 (Zadeh, LA, 1965)30 5 A $73 Ben s~ Ja32 10 2 $iF
HE S L5 Ay BR DGR Ft F Ui EE A E kB EE S
il Y IR 0 AT B siehs (B0 LA ) B erab Bh (£ v o
2007) o HiEiT42 5 4o
() e ik eihoik-.

(2) FI* o dawh b E 0 FR o
(3) & AHH L EE S F R AR -

THEREE R THEE AR R R ORAE Y kAT R RNAER
P AP LG HEETES DR E 0 U A S BiciE (Membership Function) % 45
HWEBAZHE* 5B EETER > Fd 03 12 Fenficiise 47 B BAER
fAH SRR T AL A R B > B 2 T A=
(Lmu)# 2 I<m<u-~§ 1> £ A 5 & = & §56 #c(positive triangular fuzzy
number, PTFN) o @ 2 = #5558 & ] i 48 "L (fuzzy positive reciprocal matrix)4e 2 3¢
2-8 #7 (Buckley, 1985) :

A= (R (+2:8)

Ak J v o e .
AT Hiok L | E R AR Bk ko
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Nk
%;gﬁka?%&ﬁﬁé@’%lﬁﬁﬂ 1% jBRER T & Pt RiE

AR AR
A“=1 Vvi=j, A=A Vij=12...n_
@ W E 2 3+ 8 > 3 * Csutora and Buckley (2001)#7#% 4! tiLambda-Max =
EOTERHOR AT B ARR R G R B B L ST (R EE
FLZR3% 5 2006) -

B fo=l fl* e F7 RED FEEL A [.,m]nxn | * K e i 3R

B o0 flva- B RV KT et A=fa] wan e

N=hdm°ﬁﬂ*%&9ﬁfﬁﬁim"*%ﬂ#,ﬁiﬁ@W&Wu

SFEEATIEOREE 0 5 - ol 2 ) [ - B S S
w
Slk:min{ 'E|lsi§n} (;$2-9)
VVil
Wk
Sk —mln{ 'Q“|1£i§n} (72-10)
Wiu

WS =Wl | wE =W =12 (21D
W=l | Wl =St =12 (R2-12)
LW, WKand WX 7 @ 918 = & iR E B (582-13) 0 H ¥ (582-14)



WL EBER WA ELF o
Vvik = (Wili‘a Wiﬁaw-k*), 1=1,2,. e ,n (742-13)

W, = 1/ (W oW ®......0 W) (52-14)

2.5.2 oS A 15 R BATR 5
Wk A 45k sAz B2 (FAHP) » %4 THOpIE% | 2 T Aok safe stz
(AHP) m 24 (5 %48 >2003) > F #F*T B AAHP 2 &P e R edLs® iz
SN T A B A P A R T B s en S R 32 0 Laarhoved and
Pedrycz (1983) #-Saaty (1980) 2 i sk i 4572 4 0w it » 1% Wk f £ 52
# (Fuzzy Sets Theory ) % {9 & & (Fuzzy Arithmetic) - #-= % 459 # ( Triangular
Fuzzy Number, TEN) E 4&7F » St B @ ned? o BRI HFE ~ 24975 &
A ot A 4 2 HORMR AL (HR2 w0 20015 B Lk 0 2006) o
d *tLaarhoved and Pedrycz (1983) #7411 2 #4723 £ 5 T 744 4
(¥ &> > 2004) :
1 - #rREefEr - 2 Hram- o
2B ZAVKPEREFREE DA RELIF > TR DR ST - = 47
Pkl M AR TN 2 o RE AL Z A -
3T AT REMALDOFILEL R o

%]t Buckley (1985) 14434k #ic (Flat or Trapezoidal Fuzzy Number ) - ##% 4%
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BRE R A fEE > B4 B T 58 2 (Geometric Mean
Method) K E R E > RiE M EHF 8> 2P EL T BB k7] &
TR kiR A g A > o Laarhoved and Pedrycz (1983 ) #7#& 2 ok & B~ 47

7
~

%o et ek b A PIRLE F R R ORI E 2 4 Sl e (1

&

=7 220015 F A HR o 2006) o

Mon, Cheng and Lin (1994) # 102 &4 € ;2 (Entropy Weight Method )
» AHEZFWAHP A HGY > TR AR AR A2 TR oo B EGVRE R HE
B e A BREE A B AR E AR A BRI
42 o Chang (1992) > =z &4 Fh it 1 & BEAF o=t & L)% FFA
177%# (Extent Analysis Method ) > ﬁi}%ﬁ%‘t%@fg SV ISILE R A T N e |
WoR 5 L3Rk 2h B DB Chang (1996) £ #-2 40l d » #R ) 2 B
WA ES ) EAREL 7 e d R AR T 0 2w il ) T 2R

AR (VM REMAL (k2 F 520015 & 0 2004) -
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3.1 F§imdt

AELED FRRAFREP PRI E o E 0P oBTF XM A K

SRy =F S S SV R STEEE T8 ERNEIE VRS STRFiT LA SO
BAFEA GLERET AR 5 R (75 F CRELR L Bk e o

2E 1‘# o £ I * 48 K &4 472 (Fuzzy Analytical Hierarchy Process, FAHP) » 2 F ift

-
=
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T

R HHREN TS EZ YRR AI0F 2P RERER L P

R FE e F RV K B ep i

ﬁ
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31175 %k

AET AR S PP T RETALE T Y e TR FALRLE
PR FFREBEPN S TR E 2 AR A1 BT 2 A&
PentedtadE e § O pNIR R R R T TEHT A B R (R
2-1)
(=) Ac Kok

B BR om0 A g a8 (Hsieh and Jou, 2007 ; Keppo et al.,
2007)~# = & 4 ikt * & (Lehretal, 2007) ~ 559 %2 % 4 ki * (FUJITSU,
2007 SfER 02006) = mB o FFFESEARRT o AofE (2007) 0 i
FAHLEAFFIR AN ERARRET > FIEAZ REAREYERTAE

i R i 4

£ e A L L R 4

ol

KA DGR T F HE P EFR G

/:Jm

R BRI iR 2 R B T wic L I BREFE TP E L
BFERF LI PR AASERTRY e Ko RFTERRY 20 KK
AR ERR LR R mp A S HEFA SRR MK (Dell, 2007 5 HP,
2006) ~ { # & %+ (Sony, 2007 ; Intel, 2006) ~ B~ & %1% (IBM, 2006 ;

Sony, 2007 ) °

(z) g
@lﬁi? B AR FE R4 AR R E F BenE dEpac o
BV FREEZFAMESNRAZIZE Z P o hpag - B iR

ARUFEAIAXF 2R FRFEI N EL cwp B A SEEVRETF HKA
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(FUJITSU, 2007 ; ¥ % » 2005 ; 24 % »2006)~ % #£& ik % (Keppoetal,
2007 )~ ®% B 4 A& % & k¥ (Vadasetal, 2007 ; Keppo etal., 2007 )~ & ¥ #
AR (HP,2006)~ & * it 8.5 (53 »2005) -

(z) Bt g2

BRAPEE BE LT TR NR AL FETAREF F LR
o o]t BAAGE > #Y AL EMRECFTOVRO ARG LY E P F
A G5 YA o8 (FUJITSU, 2007 5 IBM, 2006) ~ # < & &% Jc & ] #* &

(FUIJITSU, 2007; Sony, 2007 )~4c 3 A 1 %5 7= ¥ (FUJITSU, 2007 ; 85 7. 2005 )°

oF RO TR R Y ALERI L ATA L o § P
- TARR P F AR S iE ﬁis?J Rlidw FRILERE LRGP,
e ﬁﬂiﬂﬁxxi it (Lu, LJ. etal., 2007) ~ %ﬂ:lﬁvﬁ 1 :x i #5758 (Vadas, etal , 2007) ~.

ARG RO FANAL (FH o 2006)
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%032 2 F 1LY

SESTEREV RS

B s % 55 % gk
fCRGR Y | BT ML (drd > X »gzﬁ) [1)-[9)-[15]-[16]-[20}
MR AR AR 5 (doh 4~ 2B HHRETLRE) [4)-[9]1-[12]-[13]-
[18]-[19]
WM F 0 3 h? (W FR LT AEP @R T LABE 2 20Ky )| [2)-[8)-[11]-[12]-
[13]-[15]-[18]

A& W7 A kB ki (DIE) [11-[3)-[5)-[16]
TE TR 2 ks g,w e 5) [5)-[7)-[12)
l%ﬂfﬁ@%ﬂh (drit Rz & ~ g %) [1]1-[3]-[4]-[6]-[7]

A 12 EVIREZ F WEA (Jar}_a P RdER X)) [(2)-[8)-[9)-[10]-[11]~
[13]
il S [2]1-[3]-[16]-[10]
Wi B2 Ak foed (Ao ad 4 g ~ LA s THEE) [2)-[3]-[11]-[12]~
[13]-[14]-[16]-[18]
Y [3]
| S ERTE [13)-[14]
AR d | me o R [2]-[4])-[8)-[10])-[15)
Wit 2 Bw il % 5 [2]1-17]-1[8]
o fikyeF CRE»m) [2]-[13]
RAEH | MR F S TS (e R RAULD 2 E 1 BERE) [2)-[12]-[17]

MR R L ee il B Y (dede e qrd s

ﬁlﬁ,ﬂﬁm“ S TSt 1 TUED

[31-[4]-09]-[12]-[18]

W% B RHEH o FOFANL (iR ERE)

(9]
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1
2
3.
4.
S5
6
7
8

0

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

gr‘ﬁgv‘)gk:

Dell (2007)
FUJITSU(2007)
HP(2006)

IBM (2006)
Intel(2007)
PHILIPS (2006)
Sony (2007)
Siemens(2006)

ST Microelectronics(2006)
TOSHIBA(2007)

5 A% 7 (2006)
EF7(2006)

73 T (2005)
EIA(2004)
EIA(2005)

Keppo, et al. (2007)
Lu, I.J. et al.(2007).
Vadas, et al. (2007)
Lehr, et al. (2007)
Hsieh, et al. (2007)

(F A & om

A )
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3.2 B RENRE A

~ « & (Reliability)

TR, (Reliability) » % 7 — 68 #l1 2 cn7 AR - 3 5320 0 wpl%
SR AR o XRIE AP R Y RIS S KR LR E - R (BUE
F02005) c RARIEZ HERENEFLT L T MR T DAL LT R
ML F R 1,»#{§qm*%{@&—gm&aya&j%{ﬁﬁﬁ%

e EERBAFE - P ORRBIRDOAAER  F o - DRIKRERE G RE G

B ere B - RS R
[Ei =gy TR ® ATEZ 3 (HeiEa 21993)

1 - £l & (testretest reliability) @ il - AR E1 & &7 b o
- HRRIF LA RIR o B ki 0 A AR ik o

2 - 4 & 5 & (alternative form reliability) : F - BlE1 2 » &5 BF E4pin
R A 0 LS R AE A RE R R R i A 2 AP -

3 - 452 2 & (Split-half Reliability ) & : AAF & Hfechfiin™ » i ¥4 ¥ 472 32
MRFREDER - FFEZE BRI X RERE AP G p o As L
S gl -2 R RS L UL ARy S
Ap B i o

-~ %A (Validity)
kdpiri t Rl k> AFEA BRI ARTEERIZEF AR

A& (Cooper and Emory, 1995) » — 4@ = » 2R ¥ 1A 5 ) % 22 (Content

Validity) ~ #=i%»% & (Criterion Validity) ~ 2 1< & (Construct Validity) ¥ = %

B orFR PRI - BBk FRAZIEP FRATE R
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BoRARENFORE BEFHEE R HEHREL L PP R
Foi Fo0 i ehBdE S R FEw A {7~ fE 5§48 A (Logical
Validity )
B e Rl A Bofodd T kiR (criterion) 2z B endp B (a0 £ 7RI E
1B oot g e RREFEHRDER 7 B 7 Bocikap b
PR A h T PEAT R AT R AR o
B 2k  HREIERRNTHF LA R TR R 3 B EFE
AT FlER A S PR R RERRFeRFPLR TR

2% -

3.3 3 4]
(-)F L RHETILR

AT AR AR WAEFE AR PR LU ERET < H 5
Aghe o F MARITRRGOER > UFE 0P~ o BER T EROIE 2R

FhR L i e ipagdt > 7 i -

AT AN E P TRV LI R FAFL PR EH

S
fra
l‘ﬁ
wE
ok
A

;
Rg
g
Rl
d

FR g amndr s 2 B B AR AR > F R

(= )EH AR E T B

AT AREAN L EMAERETSINER 27 5 R EA AR 4o

W HHTR R EEEEGN FRE A B R R R &
Rbr, L EFI0OF 2 AEFLEE O 55N 120 0K % - LR F A ML
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FRELE® T 8 (80%) AEF PR E L Ew R EF 16 » (14.55%)

A

PEARFAMIEFRE LR

R Wea ¥ BEFEE NI )

53



yrd BEAPEHEG

Frgto F P RARE K A AR A B EHA 0 g (TSIA) g | =

|

PARENEHE 0 T A ER NS F A B BT 0 § 0487
IRV ET YT S F ERESSIEED AL TR B S TR

AL E R LB AR R QRS S § RO E BN TR

e

PHRREPIEER-FoANETR 6 ST EMALEREE Y FAMLH
ET R R T BAFRE(TTLA)E = B2 g 96E37 § R 201
RoOAY SBLEMAERERFEWULLL A (PFCs) #wp 1 iF2
TR oA EF RIKEF IO FIB o AT AHAITHRAL RS LS BF AR

FEEESAET LR E CEA AU FEHA X b F ORI R L8

}i;li
o

AT ERA G KNS (=) P AR (2 )FAHPF R E 2308
(=) W Rvg ~47-1 ”‘Jfﬁm s(2 ) AR K ek A 4 ;‘fﬁm’fa‘\ﬂ* (T )L A5 o
41 2P &R B

P ANER S BRI EMAFREASIAVE R~ BRT2E T

e

\4
R

PR R (TR A 2 AR B IGE AR AW HLE b g
B 5 10 R o v B 8 (80%) o A BB Aeh A1 T
¥ Hw FEge s B 107 wici>#F 166> (14.55%) -
A42FAHP F13 #£2 3+ 8

AT FAHPF| 2 ¢ 2358 » 2 f|* FAHPR £ 2 ;' » A 4 & A7 3
FAHPZ 45 ¢ 2 ;= BRI € & {42 %1 o & ¥ g2t 8 1 2 % Microsoft Office Excel
2003 > i& * p 2= Visual Basic# & %E ( Visual BASIC for Application) # % if & 42

54



FER PR ERELRL oA R

RO~

HF- 2O A REE
£hpa T

ook 429751 o

2

RORRE | B oehd BARME B BAcd -1 PG S L RGE

24-1 iR g o w2 % b

4 % t e 3 i * % H
z Z & z Z z &£ Z Z
3 £ 3 £ £ £ £
9 [8 |7 [6]5 |43 [2 |1 3 14567 8109
.y #HE2
e i Wi
B P
< /p #‘
T 7
R Vv R
B *
# 22 ERED
EAN T V F AR
o *
(p KR D A EEIR)
0 4-2 WRE R 2k b — HO A AR
H R S g R
. E; E, E;
Y <o ! gl
SRR | * . | Ei |1 1 1 4 13 12 13 12 1
E, - B2 4 kit X E, |2 3 4 1 1 1 1 1 1
Es: ZgyEazicihig * E; L1 ) 3 1 1 1 1 1 1
(p LR AR EEIR)

A

Ma-BRELALuBg =0% g =158 E > 7
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:FAHP #-R 1€ 2 o &~ Pacie2 34 ¥
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B r? BELEA2L b WP Aol KRB E B2 HOR R Bk E
(—) % Toe @ 8w T | P EHPRE
P FEAEE AR A EEY o5 (542-2) > REHEhREEE -
e Tmivs o TEIVE2 B3 2 %327 Bl L H40T ¢
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2 1 1 0.387 0.387
LT L |
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2 1 1 0.387 1.168
Flt v F
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Dy & iR ReE 0.2045 3 0.1737 4
D,: & & 0.1766 4 0.2797 1
D; @ #Azg @ 0.1459 5 0.1424 5
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Dyt FRASETRRREY | b 10204 0384 0530 0487 0578 0713 1 1 1
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Lk 5 L A max
Dy A7 MR L D Dy, Di;
D .ﬁﬂ#} o Dyl 1 1 1 1.184 1425 1.718 2.416 2.898 3.469| | 3.0704
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‘L 2R BE Frya

Dy @ A Mp L 0.4094 1 0.5023 1

Dp:®A L2 ikiE* ¥ 0.3975 2 0.2711 2
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Dy D2, D23
L i iL=2p 2L
Do i“’?—:&%' R I Dyl 1 1 0756 0969 1217 1.167 1391 1622 | 3 0004
Doyt L e KM Dy|0822 1032 1322 1 1 1 0972 1454 2013
Dy ¢ B~E R FRF D3| 0.616 0.719 0.857 0.497 0.688 1.028 1 1 1
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¥4 = REE A max
k= 2 EoE 1 L 2p 2L Dy, D)5 Do3
Dyt 1 fjf?‘_wﬁif’%‘ w¥ Dy 11 I 0461 0564 0.715 0.659 0807 1011| | 5 0545
Dy @ L He KR Dop 1.399 1.772 2172 1 1 1 0.737 0.715 0.935 '
Dy @ PR RS Dok 1486 1239 1594 1.160 1398 1812 1 1 1
(FH kiR kAT )
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% Rt CEFARMEREIHRA | AZFAREREZHEAK
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i Cakas i A
Dy P H 7 A SRS (V%3 0.3621 2 0.2451 3
Dy : L # ¢ EHA 0.3746 1 0.3527 2
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C.R. 0.0003 0.0470
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_ Ds; D3, D33 D3y Dss _
Dy @ % EVREZ FRE | Dy 1 1 1 1.403 1.929 2.497 1.617 2.213 2.764 0.811 1.022 1293 2.590 3.357 4.206
Dyt F ES R H Dy 0400 0518 0.713 1 1 1 1996 2.623 3482 0.487 0.602 0.818 0.886 1.082 1.353 | 5 143]
Dy % B2 2K & f BT | Dy 0362 0452 0619 0287 0381 0.501 1 1 1 0.459 0.535 0.631 0.848 1.180 1.596
Dy &7 2 2HR> Dy 0.773 0978 1233 1223 1.660 2.053 1.586 1.871 2.177 1 1 1 1.091 1.560 2.177
B #* = % iL )
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Dyt & EAREEF WKA Dy 1 1 1 1.113 1.447 1.843 2.116 2.597 3.110 1.196 1.493 1.856 1.281 1.667 2.105
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34 g‘ 2 AR z Did 0.539 0.670 0.836 1.426 1.758 2.129 1.655 2.206 2.745 1 1 1 07310921 1.170
Dys: i * it 5 &
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Dy @ % EVRE 2 WK R 0.3152 1 0.2943 1
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Dys: B° 2 AR S 0.2523 2 0.2242 2
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%4-8 2 F AP RG2S HEEL - T RS FIE e (C FF A REFE)
L A = $t R A max
Da; D4, D4
Dy @ it BERAPFFE Dy |1 1 1 1.819 2.128 2.374 0.552 0.628 0.739
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Da ¢ 5 1 B R 5 2 Day D2 Dz
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