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Development of A Product Innovation Aiding System

Student: Ying-Fu Lo Advisor : Shang Hwa Hsu, Ph.D.

Department of Industrial Engineering and Management

National Chiao Tung University

ABSTRACT

This dissertation presents a fuzzy CBR (case-based reasoning) technique for
generating new product ideas from a product database for enhancing the functions of a
given product (called the baseline product), In the database, a product is modeled by a
100-attribute vector, 87 of which aré-used to model the use-scenario and 13 are used to
describe the manufacturing/recycling features. Based-on the use-scenario attributes and
their relative weights—determined by a fuzzy AHP (Analytic Hierarchy Process)
technique, a fuzzy CBR retrieving.mechanism is developed to retrieve product-ideas that
tend to enhance the functions'’ of. . the" ‘baseline product. Based on the
manufacturing/recycling features, a fuzzy CBR mechanism is developed to screen the
incompatible products ideas with baseline product in order to obtain a higher ratio of
valuable product ideas. A prototype system of the proposed approach, called PIAS
(product innovation aiding system), has been implemented. Experiments show that the
PIAS outperforms the brainstorming approach in generating creative and valuable
product ideas. In addition, experiments indicate that the retrieving-and-filtering
mechanism outperforms the retrieving-only mechanism in terms of generating a higher

ratio of valuable product ideas.

Keyword: New product development; Product Innovation; Case-based reasoning;

User centered design; Fuzzy AHP
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ST Saaty K7 1971 F Hff o R S BAEIRAUHE  SEAIE] ~ SRS IR
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3. 8= TRk o TR TR S TE VRIS S ¢

4. SR (R - ] %p%@@“@@@%%$“@o
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2.5.2 Wﬂﬁ%

ﬁﬁ% iﬂiDWM®ma*?Jy%<bwm%$%rﬁ%?@w
(Information and Control) | Ff’“j/ g TR & F[(Fuzzy Sets) | F[’?ﬁﬂtzﬁ o FELAH
R R IR I B o R TSRS Rt P
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B RITRA EE|

) LXeA
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Ha 0,X¢ A
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= AR CTRISTE (DK B« % RIS 2
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E PR TR 5T AT (AP T HR IR e BRSO 1 1 S Laarhoven
= Pedrycz(1983)(FU Saaty(1980). {85 gtis 55 AT 91 3T [ 5% WUUR etis 55
17 (Fuzzy AHP 5 [ FAHP) » B = & SURR0TI B £ 7 5y SPE=Sesfilipl o 1 J s
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IRE » A P P
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36 gt (0.0,0.0,0.25)  [(0.0,0.0,0.25)
37 GIE (0.25,0.5,0.75) [(0.75, 1.0, 1.0)
38 e (0.0,0.25,0.5)  [(0.0,0.0,0.25)
39 53l (0.0,0.25,0.5) [(0.5,0.75,1.0)
40 T SHE (0.0,0.25,0.5) [(0.75, 1.0, 1.0)
41 i (0.25,0.5,0.75) [(0.0,0.25,0.5)
42 W/ [(0.0,0.0,0.25)  [(0.25,0.5,0.75)
43 Y (0.0,0.25,0.5) [(0.0,0.0, 0.25)
YR/ [(0.75, 1.0, 1.0) (0.0, 0.25, 0.5)
45 [ 'ﬁf[’%% (0.0, 0.0,0.25)  {(0.0, 0.0, 0.25)
46 @gﬂ%ﬁ% (0.0,0.0,0.25)  [(0.0, 0.0, 0.25)
47 It % | (0.0,0.0,0.25)  {(0.0, 0.0, 0.25)
48 rlgg fRt (0.0,0.0,0.25)  {(0.0, 0.0, 0.25)
49 Ef’[?%’ﬁ][ﬂf UL (0.0,0.25,0.5) {(0.0,0.25,0.5)
Ws3=0.1485 T E (0.5,0.75,1.0) [(0.5,0.75,1.0)
51 HIE] (0.0,0.0,0.25) [(0.0, 0.0, 0.25)
52 il (010, 0.0,0.25)  [(0.0, 0.0, 0.25)
53 XA 10.0.0.0,025 |(0.0,0.0,0.25)
friEEE (075,120, 1.0)  [(0.75, 1.0, 1.0)
55 [miilg' J (0.0, 0.0, 0.25)  ((0.0, 0.0, 0.25)
56 Fad (> (0.0.0.0,0.25) [(0.25,0.5,0.75)
FIIRAT™ 1 1(0.75, 1.0, 1.0)  [(0.25, 0.5, 0.75)
58 A |(0.0,0.0,0.25) {(0.0,0.0,0.25)
= 12 ffi * (0.75,1.0, 1.0) |(0.75, 1.0,1.0)
60 |W1=0.1520 £ (0.0,0.0,0.25)  [(0.0, 0.0, 0.25)
61 ESl! (0.25,0.5,0.75) [(0.25,0.5,0.75)
62 E19 (0.25,0.5,0.75) [(0.25,0.5,0.75)
63 P (0.5,0.75,1.0) [(0.5,0.75, 1.0)
64 Tl (0.25,0.5,0.75) |(0.25,0.5,0.75)
65 e (0.25,0.5,0.75) |(0.25,0.5,0.75)
66 i AREY [(0.0,0.25,0.5)  [(0.25,0.5,0.75)
67 s (0.25,0.5,0.75) |(0.25,0.5,0.75)
68 SR (0.25,0.5,0.75) |(0.25,0.5,0.75)
69 |TfrH | E NS (0.25, 0.5, 0.75) |(0.25,0.5,0.75)
70 |Ws5=0.1867 EAES (0.25,0.5,0.75) [(0.25,0..5,0.75)
71 GEY (0.0,0.0,0.25) ((0.0,0.0, 0.25)
72 |7 (0.0,0.25,.5)  [(0.0,0.0,0.25)
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73 Fb# 0.25,05,075) [(0.0,0.25,0.5)
74 iEi (0.25,0.5,0.75)  [(0.25,0.5,0.75)
75 By~ (0.25,0.5,0.75)  [(0.25,0.5,0.75)
76 o (0.0,0.25,0.5  [(0.0,0.25,0.5)

77 B E (0.25,0.5,0.75)  [(0.25,0.5,0.75)
78 g% 025,05,075)  [(0.25,05,0.75)
79 ik (0.25,0.5,0.75)  [(0.25,0.5, 0.75)
80 s 0.25,05,075)  [(0.25,05,0.75)
81 S 0.25,05,075) [(0.25,0.5,0.75)
82 TEmE e (0.25,0.5,0.75)  |(0.25,0.5, 0.75)
83 g (0.25,0.5,0.75)  [(0.25,0.5,0.75)
84 gt (0.25,0.5,0.75)  [(0.25,0.5,0.75)
85 By s 0.25,05,075)  [(0.25,0.5,0.75)
86 %é;gw?; (0.25,0.5,0.75)  |(0.25,0.5, 0.75)
87 = | (0.25,05,0.75)  [(0.25,0.5, 0.75)
ID |4 = 4 1 |7 Ay b W 1% S ) L+ AT
88 |BLEEERIS (0PI [eHAl (0.00.25,0.5) |(0.0,0.25,0.5)
89 Jes s [(0.7571.0, 1.0)|(0.75, 1.0, 1.0)
90 s (0.00.0, 0.25) |(0.0, 0.0, 0.25)
91 Fips 0.0, 0.0, 0.25) (0.0, 0.0, 0.25)
92 T i (0.75, 1.0, 1.0) |(0.75, 1.0, 1.0)
93 (5 (0.0, 0.0, 0.25) (0.0, 0.0, 0.25)
94 & Pusgi (0.0, 0.0, 0.25) |(0.0,0.0, 0.25)
95 ) (0.0, 0.25,0.5) (0.0, 0.0, 0.25)
96 FRERSR | (0.75, 1.0, 1.0) |(0.0,0 .0, 0.25)
97 [ (0.0, 0.0,0.25) (0.0, 0.0, 0.25)
98 e (0.0, 0.0,0.25) [(0.0, 0.0, 0.25)
99 o B (0,75, 1.0,1.0) |(0.5,0.75,1.0)
100 il R FIR A |(0.75, 1.0,1.0) [(00., 0.25,0.5)

& A E@%ﬁl‘?lﬂﬂ'\ﬁé =T 1‘%*% > ELF I

HEL AL > )7

=t
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= HAER(0.75, 1.0, 1.0)yF
ng‘[ﬂr??’@m ﬂtr% = TE[FTJ R R1(0.25, 0.5, 0.75)F - « =

-

ﬁlﬁrﬁaj ﬁlég » BF]H(0.0, 0.0, 0.25)FA -

TR G rikass
o I R
R LA




S % R

728 4 S e R AT - IR T
L'/fEU“ ??‘i’ [ ] UCD m;PJ;#——LIr ,@Iﬂ 5 lﬁ;{r—l}l ) tlﬁlhﬁ:[]ﬁgj[ [ EN EJZ;L
TR 1 2 E‘yﬁ VR TG - ZS MR T@’?[ 1707 JputsiAd AHP(Analytical
Hierarchy Process)?ﬂﬁﬂéﬁ%ﬁfﬁ 15 o ks fﬁp'lﬂuﬁl*;ﬁ% £l o P GJF =
FIRBUERE 2R FIOVE B AHP VER EIAE -

= B SR

iﬁﬁ‘«i’ FI[2 #5044 CBR ~ 1508 AHP <3 = i 20 gt > 5 BT 13 1) Laarhoven
=2 Pedryce(1983) (AHL Zadeh(1965) Hef % d='F f! (Extension Principle) » *73&H |
Dubois == Prade(1978)f3T (1] fﬁlTu R b SE SRR SRR IE?EJ ]
= FEdea = (l,my, n) Lrd = (ymayry) Lw 0 0900 Ti ~ 3~ [ BRASGE
EERRESEET ST
(1) = FPSUARE I Ik
a1® dr = (h+bL,m+m,rn+rn)Lr @ BUARFAVIIEEEET=
(2) = SRR
a19d, = (hi-r2,m-my,ri L) Lr O BBV T
(3) = PR
a1® do = (hxh,mxm,rixr) g ®: BRIV FRE T
(@) = F AR
aiday = (Li/ry,mimy,ri/l) e [ BARARERVEET
(5)= SRV R AR
G = Y

, My s 1

(6)[ = ISV HFEE Chen, 2000)
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D(a,> a>) =

=,

FI bt 2 S 0 A o P f e PR SR <

—L,)+ (M, -L,)l3+L,

4.2 R ESHE 5 IR

5

EI
F::‘ /£

P

{ \/%[(11_12)2@ m,

(7)) [~ (Teng & Tzeng, 1993)

m2)2 ®(’i _rz)z] }

(e 7 )

i A AHP $2 05 SR SR R

TEAE ST > 2K %ﬁyﬁb%g(Zadeh, 1975t ™

Step 1 : 7{&_’%% AR

wm%wﬁﬁLﬁaﬁwﬂxﬁwﬁpwwaﬁﬁwaﬁwfnﬂ~%%ﬁ@ﬁmﬁ
CSEIRL 2R
AERUG T R T ey 9 U -

9 FEIEI’IJ

’ F}FJHE[E’IJ

R, (B T, 2 "9 A% (Chiou, Tzeng & Cheng, 2005) -
. 7 R 31\ R
% 4-1 px[ﬂﬁﬁ F‘[E[[ﬂ:'—“‘ﬂﬁjw —EfL NE:ik
giESis = WE‘\T
HEER T=(11,0
f H ] 22 (123)
FEKER 3_(234)
fiie = HV T 4= (345)
£iE 52 (456)
fA 6 = (567)
HiEIR! ;7t = (6,7.8)
A R 8 =(789)
FELETR 9~ (89,10)
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Step 2 & = EEk I A
e fﬁﬁ'%ﬁ?lﬂ/ (=2 o ST Y S > sk AR A

1 zilz Ziln
i-|dn ooan

anl anZ 1
Epf

N 2 g, =a; e a,=a;®d ®..0a)/ N
a,’ w ks P AR ;'/FEFJEIfJfrEIF%f%EIFQI‘[‘Ek

CRErSERS E R A - S

N Frﬂﬁ%ﬁuﬁ R A

Step 3 : A {15 BT PO ET (Buckley, 1985ab )
1

Z.=(0,00,® -Qd,) Ni=12,...,1

~ ~ ~ N
W=Z20ZeZ e ®Z), Vizl..n
Step 4 : HEAEAH f“‘(Defuzzucation)VViJ’JE A (Teng & Tzeng, 1993)

a; = Defuzzy(a;)

W, = Defuzzy(W,)

51 VAR [ 2 A e b alfl
Step 5 : [~*/ {~(Normalization)W;
W,

i

W, =

W

i=1

Step 6 : — F=*EA45 T (Consistency check)
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(1) E;l‘ﬂvvl* : I,ZF‘EP%ZA . = s —H H[ al]]

(2) FHET /lmax=lﬂuﬁ)+ V‘ZZJJFJ{VYH

EVFIT A max AR £ Eﬂ\ﬁj AR flE tfifi(Maximun eigenvalue)

() 7 cl= A0

n—1

e Cr WA Ry - ;;ﬂ*[ft?Flgle(Consmtence Index)
4) 75 CR=CI/RI
1 CR WAL~ %3 (Consistence ratio) > I'| & RI ¥LFIELT $5[5E
- zfﬁf[‘ﬂr}‘ﬁgh'z(Average randomyconsistence Index) > {#~nxn I EHr 11
E > RI filifh1 Satty (1980)7afH el 5 B3k 4-2 ¢
< 4-1RI [

n | 1| 2|3 49560074 89 10|11 1213
RI |0.00{0.00(0.58]0.90|1.12}1.24{1.32{1.41|1.45|1.49|1.51|1.53|1.56

(5) — Fltpmt
T CR=0.1 - [P a5 STl 20 F - 1% AW, 1<i<n, i

E‘IiF‘UT@EﬁE‘?‘ﬂﬁ%‘F'“:‘E'[ CR>0.1, By S sl 63 1~ 5 JIoy st
A S [ EIV R PR

HwW, 1<i<5, KL ffFSR AR ¢ PR [ [auﬁ-gjﬂepﬁ 87 ff"]
?%%’ﬁﬂ? ) Tk ) #%p[_‘\ Pk g - S0 F ﬁlfﬂjﬂ j@f:[ o ;J wy FA gl j oM
PR o P R ORIOREE i w, =W, e A F o FIR I AHP o

VARG > B LT R R ORRE (w 1< <87 ) ¢
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ASE e

¢E|‘?ﬁ?1’ IR TPE ) - SRR FLEE A iy BV o R R AR AR -
Pt i P ITEAOEPR 25 PTRERU R H i o B == B LY i B
I o BN GO 5 PRI AT TRk, L i, B RS
i T?f@)?‘y SN TR pr’l

?f'ﬁjﬁ%??ﬁﬁ%ﬁjﬂ TR ARSI e - R P =
(P,i=1,..., » E [ ngr‘\gu—%zgw % P =[p;], 1< ;<100 - HFLFJ ]

~

FIEVASER i 6 B = [b], 1</<100,7 JUYER [l - 120 (S5 5, % b fLAE
FHATRTE » TP RUMEEfe R o RO E I PURLES 2 VRN P - B
ST AR i B AR S o  LARMEHS A o SRR e

5.1%8 E{a’ﬁ?ﬁjﬂ(Retﬁeving Mechanism)

LR PIAS % BT PR A B P g
Step 1+ = ERHIE H, < [0, 11,
Step 2 - EEFIER GHAVE I TE B= [b)], 1<j<87
={j1 b, rﬁ:@frﬁlrﬁ%J 7 TR ) R 3-3)
4 N©) THRBEAS pRE
Step 3 : IR &
BIR IR 7 S PO » S 3 R BT & T

1Sk3q:(N(S)/m] » B[~ & £ WA m i On- D = [N

I

q
S=uT, - H= & F‘ WL Emﬁa?ﬁg[%l%(Remeval key set)

Step 4+ %W REIRIL Tk’ﬁmfﬁpa: [B,] F) AR B= 151
e
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>, ©rG,. 5w

I"éin _ |k , ﬂ—“ﬂ;{ k=1,2,...q
Z[bj®wj]2
JeTy
1w, BB J (RO P 42 AT R, - By )RS

=R T‘iﬁliﬁ:&%ﬁﬁl B%?@Ff”}[ P, VI BY z’j’[ﬂ:p Jﬁlﬁ%@ E! (Relevance metric) °
R(b,, p,)=1-1b,—p, |
Step 5 : BEASUAH (= R

R" = Defuzzy(R™), M55 k=1, ...
Step 6 © FEe VRl Pl A= ELIE R il B ﬁ[ﬁﬁg—@% i

Q, ={PIR" > H,}
q
0= kL:)le

0 R EE R

P9t T ARSI ) T R B ST - FhRE R

F"iﬂﬂ;@ﬁ’lﬂ' B Aty Aifﬁqu VEIRI BTt & - ¥ drRR R o B e py
EIRVRT: - 10D RIFSE R T A omti il > B o o ghalm M
A, o «ﬁﬂ;}éﬁ?ﬁlﬁﬁfﬁ@E\J’Eﬂ’[ikéﬁﬁi T A -

HORLRIERIRIE & - VI D RUREGE N SRR ) 1]
FEARARA » o AR DORE S S PO A AR g B
FEIT > £ B £ BT i AR

IV R R FHRTH b, ALY j WL w, AL & TRt
BETFTE - 90 b, Vs TR W » [ w, 22 TRLAP 7 -

5.2 ?ﬁ?%ﬁ]ﬂ(ﬁltering Mechanism)

(:,;@H ﬁtpﬂ%ﬁ&ﬁﬁ FJ?ifﬁE[s[iQ;%@gu@ﬁ FP Bi ﬁ'FTJE”
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] S I BRI g SR i E I E SRR B A
=5 R I Jm%f%‘*ﬁfu RLEVRIETE @ R TANHEVE i - TRERE A
Ay
Step 1: =T MG H € [0, 1].
Step 2: JEERIE LR R T, Hlim=1,...4.
H15% 3 Fidpdt o S g sl =t [puambatg f S50 =] 13 (Wt Gl
88-100) > S LB 53 7Y 4 W[ > (BT U ES E B o 75 m W=t E 1 &
Step 3t FHRIT i Pi == FLERR A B V] > F R T AT ISR AL

) > [, @R, ]|
Cln = | — , =R om=1,2,...4;
2[5]

HHURG,, py) =115, = | -1 Fbep, b T 127 ) o -
Step 4: s [~ C
Cln = Defuzzy(éf’”), e om=1,...4

Step 5: ({& FI o H' iﬁfb‘j\ﬁl?\[ﬁmifl‘ﬁﬁﬁi

F,={PICl» <H,}

Fr=YF,

EH Fp &35 Q jﬁlﬁgui};ﬁ[p ;%f
Step 6: HEX » i % T ﬁuiﬁﬂﬁcfﬁi#@ﬁ o

X=0-F,

ik A F' X #A lﬂ&];%\;[ﬁ}‘ﬁﬂgﬂejﬁ;ﬁrﬂ?f?ﬁ el Fﬁ[},gﬂjﬁ » B
FI Q FA (& [*%ﬁﬂsﬁ?ﬁ’ﬂlﬂ”ﬁﬁ“'ﬁ”@ pﬁﬁﬁﬂﬁt °
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5T Hh LA & SRR

FUERTE T b i AP F R (PTAS I (55 25 [P BER R BB o F1°07])
] AHP SRSV AR R (0 SRR~ R ARy L
PR LE SR - YRR O AT TR L RS R AR 4
Ll R BRETR HORAL B M B

6.1 25V A RS

B TERE S RS N T 5 - HOES - AT SHEE o A AU
AHP 3 V)7l RS o P & Y F e 15G 1930 w0 15
EOTRFAHRET 2 ) » (VR EF R « 3 WM BRI ff - f R
PR -

ISR BTSSR FIPE i bl VIS = E AR

( Triangular fuzzy numbers ) »#{|" L Microsoft Excel 2000 37381 5T o F14£LH 40

3 ST ] A - PRSI L) 4e2 BY(Step 3) % URYE IS Il B

Fi HH IR (Step 4) 7 ZCSHSURIE 138 15 ARAUH 1= > ALE 7 T4 [ (Step 5)

R R E PSR IASURIRRED i B S A L R SRR PR - SRR

(Step O)ff FAs L I B FHHINE TRpORL S~ F R R IV 6-1 T
F 01 B g AR A IR ET PR

o wamgin | e | S e
‘?% FHGE | (0.104987, 0.153656, 0.224044) | 0.160896 | 15.40% 3
o =35 | (0.258240, 0.361202, 0.504997) | 0.374747 | 35.88% 1
%’4‘%{% 1% 10.102519, 0.148370, 0.214347) | 0.155079 | 14.85% 5
i E'Jfﬁiﬁ (0.104615, 0.151650, 0.219952) | 0.158739 | 15.20% 4
I HFERE | (0124961, 0.185121, 0.275038) | 0.195040 | 18.67% 2

39



SRR - FHORMIE > [Step 67 FFHFT AU -
ﬂmax - n

n—

IR~ g% (Consistency Ratio) CR = % =0.07321<0.1

— F=Agt (Consistence Index ) CI = =0.08199<0.1

RS TSRS P [ I8 0.1 AT B - Fopes
%a ST BT %@f IR BRI T - T PR

6.2 & il AR A ) 7R ERE

FLERRE L TS (PIAS) o B PR [ (4 4t PIAS % BS 3%
mw$o:ME%W$:~@E@ﬁ%f%ﬁﬁﬂ%@ﬁwm~£%@@wﬁw
UV T o Py e - AR LR HORLERRERI o H e o 2
e RLA S ARG - R AT AR

6.2.1 BERETE *

lﬂr

TR S EIRLS NS A 3 RS 05 A o [T RS T
AT e B RN RV b e FR PIAS SRS fLAIRE & R
FFIP S PR BS ol = & g IR

st

622 % fEVRIT

¢EW%E%1@O%@ﬁﬁf’@ﬂlm%ﬁ%¢%$m$gsaﬁog
fol TRl = I Jﬁ’ﬁﬂ ] Microsoft Access ﬁ%[’éﬁﬁ%ﬁ’ ﬁ;{v["gﬁ » I'] Visual studio.
NET 351" | /i =1 » I'] ASP(Active Server Page)%?“{@ﬁ%ﬁﬁ?{gﬁ%ﬁﬂ »

Microsoft Internet Explorer [=57 ==& =y~
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6.2.3 B

RYF U ORI REET IS 1 F B« A% - 1 BS ik [ Osborn (1963)
ROV o YO ZO  2  E REE  (R RRE
Stepl + = JRRI 3008 B R R | IS b o B0 H A YR S g F i 2o
A ARl > e I IR R PR A AR
Step 2 ¢ = [P R ekl E A RS BRG] - S E SORRSEREL RSt
E??u‘j%fmﬁﬁl o
Step 3 : FIF= ] FEPVRG AR JRA# (condense) ~ £ #:(combine) AR IVA AL -
Step 4 © 84 YT S FORIRVALL » I C R - i FGE ST
[ PIAS % B (S BN 5 250°) T ) SRBLER o S
B GRIR R RSN
Step 1+ LR HME - H,=0.5
Step 2+ < 4% 87 {lf i il B HTS E pIOLRIBEEE | ERL RS B (e 3.1 A
ID “FHEAEAR ) -
Setp 31 [ 10 il gflE I 2 W BRI 4 AR pESR
5= BAWA 23 WEREHE -
Step 4 : AFFIRIBIE R - WRBFHUN % S & 5 0— bR v fhiv R
Step 5 ¢ RIS - H, =05
Step 6 ¢ A4 [l E ol T B (11 f%‘piwd/’:z’ﬁ’l‘ﬁ%%‘}) R
figmtl T8 5 Q HIT AR EVEff - & Fe e
Step 7 = EARFEFTIE ﬁ X=0Q-F,-¢
T ORI B A X RS MR SR IR O A %
Fi Q F- f MBS RS THE R A
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6.2.4 F"—If’ﬁ?"‘ﬁ?

B [ BS P IR B PIAS 3772 Step 4 HERE  [UAI % A Q-
= BT 3 R TSR 5T HLRL SRR PR S N R
REH > b RITE S OFR GG o B PR S FYE ] (Besemer &
O'Quin, 1986)1j FHFTE AR AL
1. Rl (originality) © B - 25T [Flo% fif -

2. I"Ff 114 (valuableness) ﬁ‘ifﬂ'ﬂhifg[[ SR RS IR T+[FAII'F[9:I:$§?\'_‘F[JPJ
3. #rH] 1% (usefulness) : E%Ff[} E [ ERE H R R 32
2- YEfII) S B [F—Elj\ﬁ'F Fri (AR AT FTRLY UEJF_N

PR = S R RO Fﬁwﬁ%ﬁlﬂ’W“F“@ﬁP
LY FERA0 T Sl AR gl AT RRERE LS il (R R R AR -

=y

6.2.5 s Eﬁﬁ?ﬁﬁjﬁ

o BR300 LUFARU K 2 AR g AL - =78
RLETE I’F'ﬁﬁ’m;ﬂ STEIET =4.0 55 -

SREFRSEL TRLYER G D EER > BS kT IS EAE 194 WA
[y ™ ] PIAS o s e - T ISR A0 [T 24.7 AR L 225 Al
0= 0.05, #ffi= -4.670 2 ffi= 0.010 - AEREFHRET (R PIAS [0 TG, HEES %
FFIF[E'IU?JL,F: BS HiEaHENE o

%%J‘J’FL:J'%—TE@FELLEEY}%J #E@ > BS HE T ISE I 104 (W AR
1)) PIAS ke = S0 FHEE 18.0 WATEURAEL 227 it 3 0= 0.05,
£fifi=-8.195, Pfi= 0.001 » AFAFH R PIAS iU TA | &5 % f AL BS
RN E o
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%< 6-2 l—BSJ = rdﬁﬁ'fj Hy I/'I\Fjigdﬂ
SRR =4.05) P ET R =4.05]

BS PIAS BS PIAS

SR\ (S| T sy (G| Ty | R | Ty | GeR | e

5y A | 15 4.10 23 4.12 6 4.10 16 4.13

TR | 14 4.13 25 4.33 9 4.16 17 4.12

5= AT | 16 4.11 27 4.09 10 4.12 18 4.19

SYPYAS | 12 4.15 23 4.26 7 4.12 20 4.14

BT 110 4.11 25 4.14 10 4.07 19 4.19

ac T 1134 412 (247 419 8.4 4.11 18 4.16

6.3 T AT TE kR

B o[RS P 5 ) e T g g ] E’ﬂi’mﬁ“mﬁ?L“@pﬁﬁﬁﬂﬁliﬁéﬁ
L2 KGR e Pk A R AR A &&TFU H 3525 (efficiency) =2 F5
(effectiveness) » F\, EHEFUEJ;" TR *F%‘*ﬁrﬂ o I ng/[ BIEt  — (R

RS ST ﬁz%@fﬁwuwmlf—
ae*:’?%lqﬁlpﬂg LR A3 FR AT HEF S S s 1 Ao A

RLHE SR o WERRLAY] PIAS LA e R AR % ﬁlaﬂqxﬁﬁ“ R
AR i, - AT Al B T AR A i P - 2R S AR TR R e+ R
53 A b aiE s RS NI 63 B
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F 03 1] DAl L VR A Bl At

A = i Lo AT

2l MQ)|NQ)| Co |NX)| NXJ) | Cx | MQ) |MQ)| Co |NX)| NXoJ | Cx

27— A 302 | 30 | 9.93%| 134 23 [17.16%| 225 | 22 |9.78% | 108 17 115.74%
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