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ABSTRACT

Title of Thesis : The Application of Fuzzy Sets Theory in Product Evaluation.
Name of Student : Chi-Yang Chang Advisor : Jenn-Yang Lin

General prevalence of electronic technology brings up the possessing and
demand of 3C products continuously. Many companies in the related
industries roll out latest design and diversified products, and the situation
makes further diversification of users. One of the problems is with the
designer that they have difficulty in touching the heart of users and
pinpointing their needs. The results may lead to short product life cycle.

In this research, Smart Phone is targeted and after literature exploration and
questionnaire survey for the attributes of products available in the market and
of the users. Then Fuzzy Clustering Analysis is applied to establish
hierarchical structure and product uses evaluation rules. After the processing
and analysis, 5 factors affecting demand are emerged, Practical Function,
Economy & Value, Styling Aesthetics, Safety and Fault Tolerance and Human
Factor Operability. Fuzzy theory is applied in product evaluation and
supported with case analysis to verify the effectiveness and deviation of the
evaluation system of this research. Decision making rules are employed to
ascertain the appropriateness of applying Fuzzy Theory in evaluation.

It is found that with smart phone, practical functionality, economy & value
and styling aesthetics are with heavy weight as far as affecting factor is
concern, safety & fault tolerance and human-factor operability, while are
very important in decision making, the weights are less than the former three.
So, manufacturer shall emphasize on the key factors of practicality and

economy, designers are playing important role in styling.

Keywords : Fuzzy Sets, Usability, Evaluation
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PRI REER > HESERLRENRITRE R o AFARY A
SR P AT R E D P g R ¥ R R L B L EIT AN
L R MASMAEZ B ERBE R o B DA S RG A S &
FARES Ao BN REAFIRERSCRF BB RFORE

BEWL L o P s B EGEAF S 0 W B LR 2R T A

e PRA KA SRR 0 HIE R F R o 45
AginI B ~c FEWN AN - cEPBLEERBL TR L
G oo BRI ARAE > 2 2 e BEAgITEL 0 AFY R
Eer i enfp s M (Composition) > » #/F§F 1 £ & &£ J o @ * —"“ i
Yo 4 b % & 4 navank B £ 3507 1 E R B % (Aesthetic Impress1on)

~ 3% & 2 (Semantic Interpretation ) 22 % # 8% & ( Symbolic Association ) e
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FRE G ARY FHNARG PR w0 47 Basld A7 B
4 F (Sensory) F I #F 2P L3 MASTEE it
( Functionality ) ~ #& * 5 ;% ( Mode-of-use ) & & 5 % 7 M 7 & 1
(Behavioural ) 3340 F J& 3 %48 > BIE 3 M A &7 @ ik € %

Hoo MEARMNA SR KNG F o R G M A& (Meaning) f23 o

F o it F R A B SRR 0§ FIR K A i
WE L AARIET LR P AL AR o
ARER A AEEERAIMGT RASLE S WE TR

{‘é
BRI

e AR RTEER o AR —*ﬁ?@ AT A Fhig B iar R
o E

E 2T BRARSTEE A N

[
I&f}-

Jts » A5+ ¥ A & %7 (Approach) ¢
PEREIATMEZ2ATR*P AP AR -ASE-Bpradyy L&
fifot 2 beppr g o ¥ IR L R I e & = ZEERE S
LRI 4 S ST R EN

&
B R AT SR R HER LA & B LAP

ﬁﬁﬁOﬁA%?¢47ﬁﬁﬁﬁi,”lw;ié%ﬁﬁﬁhﬁﬁiLi’
Buifehid T e A4 % » WZ % 23 (International Standard
Organization, ISO )~ #-i¢ * 41 2 T & 5 - A4 &7 4L L 48 1¢ * 'ﬁ#ﬁ? T
DS AV SRR A AR 5 0 S (A ) Eengcis @
* (B RA > 2006) 0 45 41— &4 2558 (Decompositional Model ) » 14
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AT A SR PRI B 1 T K s Bl B RAF R F hE K
"1B~ 1R R E R R B TR sk (6 o Preece (1998) #2 % B oA G 3F F T
TOURAR P LTI o B AR Y E e E_ T # % 1 47 | (Usability
Engineering) £ 8.7 & (Contextual Inquiry ) & f8ig /T o BB ATK
P TE RBLI ERERE > F R LAY FR R AP e A
B Areie £ & Mg (Vogel » 2006 ) 3% 52 & chn 47 % P » ¥ 3R
R AR BRI FF il TSR AR FREER
&ﬁiJﬁﬁﬁ’ﬁ{@ﬂé§ﬁﬁ‘ﬁ§{§@%9°
£ Lkt @ IDEO - ERYFERIZBY AR
L RT BRFE Y (1) B f% (Understand) 5 (2) % (Observe) ;
(3) 44 it 27378 (Visualize & Predict) ; (4) i=i% 22 £ %_3 (Evaluate
& Refine) ;5 (5) § 7 (Implement) (X I7i= > 2008) o 2=k 14K 2HEF
R B 'ﬁfﬁfﬁi%‘iﬁiﬁlﬁ "B A T, 0 TEHA &SR T
IO RPRPRNE R R Ba A MR L xR Pas
E_A & %F/mxiﬁnbﬁﬁzﬁgéx%?ﬁi = H % % & Nielsen (2005)
RN AP P TATREGE - R RN BALE

BHERPFER

. SRRV Al Rk Egraoved . CAZHEFRR
‘ﬁ IR LSRR o

2. PEERER FREH SRER OB RT ARE TR RR
ﬁ?%ﬁﬁﬁw%?ﬂﬁﬁj@ﬁﬁ°

3. Fdlfr A d R IR Y HE DA K S i PR AR e R
gk (T E &8

4, - REPSFRE IR ETHIERRT T RAp s o TRELS T UEL
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5. EBAES LY HF O F LBl ARG
6. TR RIS IErE R IR BT FoR ) T DE

LA G G2 ﬁ o

8. ¥HAEPRT HARYEBOSLAFF LML o

9. FAyES AT FRr CEFALEMHE ST kA E o M
g R Ry SRR S ko

10 §Tes 2 @ % D TR B ON4EE 0 R ET R FE AT o
Shackel (1991) 25 @ * M1 v WFEER > A UBREF{ 2 P g

Dy Ritenddy o 2 HNTEY o F G RME S EARFEE K

Ho KE R PRK -
ﬂ%&?ﬁ?ﬁ#&@?ﬁé&@%ﬁ%@%%ﬁ“W%%ﬁ&
WRATEFEEE O U REB)2ZRATL R o o A TR B AR BT
R E A J;g_,w;quggr;]ﬁ,g; Tp L B e 0T
MAREEAS PR BT A TELFRFERZE S ALY B4
FRFPERAL A RUEBARE TR AL 6 DAL 0
AR EERTRY R AKAZ EATURASEF R Y o SRR
FRrREFNEZAR - FRERET U PRS2 R 7 0 T8
i * FH TR - HIARASHAGLFDRTE ¥V RF
BOf e 2B B v TR A SR Rk
ME R 2P ARRP BB ABRBELEITERE AR LT

19



Faon T ok el 2 JIT o BB EE e 2 5B
BRAAAPIEL LY 2R EARYF2LPLAENINH AR

RGeS Rl Sl
2.3 B

B 3% (Fuzzy Sets Theory) 7 3t 1965 & d L. A. Zadeh #3457
FINFREEH SR EAY H R RS O B8 (Fuzzy Logic)
3 fisks | £ 32 % (Fuzzy Measure) > ’}'3—""9;?_\:45)1} R N o R BT
LR E S R CONE S e T ARUHEE St U N S N
AFRAAY A AL TR AR ERFLEY FF G TR
Bk R g o o R ELAE 0 2 1 2 B ehiz v i o ik BB
?ﬂ%ﬂﬁﬁﬁm@@zﬁéﬂ&—ﬁﬁﬁﬁé’ﬂﬂ%:%“ﬁﬁ*

I R WEIRR A EY et el g o 3
CEE R B BORAE o AR SR E R AR R £ AR
Pl r Bt o TAER 2B R AR T AAEEY
g o T EEA R D ORRABREI F AR R- B £
PR R RERE LT UG &' 5 4P 5 % (Membership
Functions ) » ks 1 iR B a3t { G endi B 1 - B3R5 3F 1 N E {4 4
PR R A A (FRRFE 0 2009) 0 $HATIES)  RAE -~ A4
TR PERERE R e oo o BOP R BB AR K S R
“’iﬁﬁhﬁiéﬁﬂﬁ%ﬁfﬁﬁﬁﬁw%ﬁ°

FRWRhHORE FHFEARR R LRI P EF L EORR

PG PR IR R L PR A P ARt o AT R IR 1T S R

\

Yo

dor

N

mﬂ-’g
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EdHRPERY IR EE 2 TN ME  ERHITVRFF IR Y e
Fieodod LAHMBEALET ¢ 20 52 B & 32 4 1 4 £ (Artificial
Intelligence, AL) ~ & 7 % 5o (Expert System, ES ) ~ R fford® ~ A5 L 4%
SRS (LAPTE WRES LA .

2.3.1 Hk B

BRI RE > EPRSEA- A Aol S
TE DTN TIEI R S ERE A RNV A
BONAROEE R b RO A AN o KR AR S RM %
RO R AT R AT vEY TRM AR ANE RS
ByitkrErd g FxR S (x y) ERRLAFEAFEZGM G
Blxfey &3 5 - 8 F Rlxdey 2 B> - 4F o

Sq = {(x,y) Hs ,y)=a xy EX}

(2.1)

He XataAE S, F X EHM G u il o e[0,1]e %

34

BALS o KT R > A ALK 28 o hid X F B AR P& sE
WA S o F 2 PlARD > B3 RELANT RFE T RER o B LB
g & s A
TR DA R A R R A 4T AAE AR TEE A
B2 ARSI B AL RRBERRIEEL AN > 55 H]A
PRIAMAETLAL c EHAEF n BHEAL A D mF o PIH H A S

|
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(2.2)

EmxnfpdlrELll s T (1) U; € [01) =10 ... m;
Flo o on ()T U=l =1 on> TR A - FARTLERBR
2405 1(3) X1 U;>00 =1 ..om> T& - o+ B %2 235
Bofibilrmid o iR B ABRHEY k| BERT S fo F]

FofkAAd A RHBRTE S BRFEYEE - R SR

W R o

BAFE R Y 0 RN AR R R 0 T RF
PEFF il DEFHDERLFF > HEG FRAORY SEPE > B
LiekEr hf &R E 4 o

2.32 B 57 & FTH)E P

ok 7 & 322 4507) (Fuzzy Synthetic Evaluation Model ) 2 81345 #7
Benm R oR RE > SENPRBHLCHT S RN - BioR Kk
F232 - b TGy > XA RRBITCHEERTIFRTER
P EFERI Akt 7 5 BARM FIR (R 20 1991); B
SERRE - £ 53 5 A (Attribute) B 4 0 TAIE chA & R AT
IR FERFOT RN 20 FE MY BRI R Lok i
¥HE B BRI - PR EKETLE FiTedp iR o @ @ T iR ) R

P2 R R S R AEIEAENE B R 0 LA RS
==
F

22



LA

HAZ R FRFEFH(RAER 0 2001) 0 (1) 22 F% & Ut 7]
ZHEUAR (FR) Y BRI R 2 L EFR L AR T el
Lo ¥ Ukawz » U= {ujus.uy ) u (i=12,...,m) &% & 58
Flk oo FlFAF L3 2 FRAARACPE HFAZE UG A A7 &1
T e Uty eU;2)E2EE 1 FZE U LFZ 8 LA
FREED - 0 AFPRAFIZZELRRR > Y TS A7 ATRRS - 4P
e¥tigsca (i=12,...,m)> d & fgpscirie 2 B EA= (anay.,a,) FL5 )
FREE () 220G VA AR R R TR LR
BEL| R &tk & T V= (v v (FL2,.0n) AR
T dnER Sk Hp T AR A - R ERE I (4) HAEH
BN H - TR AN NARFAH A HENE A 285
R CFHHEIRFZEY FIBFFEE A TR RS R B AG
G RAER Bory BIRS 0B F R w T % o A HH R e A e
7}%\,” 1A D) B RS (5) s SR £ 772 1 H B4 0=y EF
- BRI EHTARE PR FEET R FIZZIEE A ET D
BREEH| G R R AR A fE R LT F R F
- HE N RERIE & e
Fopediirg FlR R R
Z ek Fprirg FlR R E R o

ﬁ
b
ki
TR
:ﬁ;
"
e
Rl
A
2
o
=
(\x
<~
)
=

(2.3)
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FARLFIFROERER > Hryw AR FERE o (512, ,m) R
AT R Fl R E R FUF LT 5 B=4oR >

(24)

P (6) R chR L R g S L PR AT 1B L R - T e
Fl* o EE Ao L T LB KA FIREFTE TR E L
R S &e T Il &2 BN O

PR R V= (vpvo v Jovi(iS12, 0 m) R R SRR R g AT
N AT TS F o AR TR A EEEALY 0§ &y e
L EEER SR E e R R E U=y, uy, u, fuG=1,2,..01)
U F4of FRZAEESLBG e o 2 AH P HT BH % TE 73
EH 2 AHAEB (viow) BRI €0 1] ryd o LHE H %
Vil & FE wnt B oo S B AE R RS R EELRE (VXU 4
LS (B FeE (rpro..orm) €0 1]"% ¥ AR U th— B
WE AP HE v (R RBE > 19 (VU R) RIS - 2
Fo 4

&R -

‘;\\}
i

(2.5)
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FEESF=S B S [0 1]"-R > Ev)=f (riprinstin )2 i=1 22 7 ... »m »
E(w) {83 % v en3m3™4p ik o E(vy) P E(vy) 7 ... P E(vy)d * FI 5]
T v L, PREY TR RE TV FF R UM IREL R
HS=(V U'R) 2 5FEFHZE - Jiph 3 » 5Femddi f R E G 7L
WA A

LZRE (00 +0)=0
2. B (2 12y 1 v Zp) S (29 72y 7 7 Zy) B

f (217257 72)<f (21 725 7 ... 72)
3 UM Ly [ (B2 2n) =

f(zyrzy 0 v 2y)

4, FAM I f (2942 12+ 2y 7o 7 Zy+ Zy)

=f (zy 72y 7. 72y) +f (20 72y 7 ... 7 2,,)
5. VR (zzy 0 225 0 ZZy)

=f (z1 723 0. 7 29) f (2172, 7 7 2y)
6. A f (z;Vz 72,Vzy » ... 72,V 2z,)

=f (zy 72y 7. 72)) V[ (20729 7. 72,)
T. 8 f (z2yAzy 723A2zy 7 ... 72, AN Z,))

=f (zy 72y 7. 72)) N f (20 72y 7 ... 7 2,,)

PR BEF BT HEF RN S AN B I o & AR TR

BEHFFHE OF  SFEFHEpR, 5 05 & R57 & -5 1R
FHAZpROH e &3 0 QPR ERFE IR FHE 72 4H4%

o] Fedsm R AR o
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233 ELE

2z Y

iT#& ko - #5737 (Park and Kim, 1998 ; Trappey et al. 1996 ) 2 5
Bt 2k /ﬂﬁi%ﬁijprﬁggﬁ ,aﬁ,zj}ﬁqgifg_;r}ﬁ/ﬁ ,—124,1\
fFE T > B L 2T L F o A RN g 2 Rk
?’—%%]‘\ P F R RE > Ra B PRERY PR mgfﬂmffi)%@

3

PRI %9 B o ldr Fungetal. (1998) & 4 ok kR £ 303k & sb o HiE
BV - S ¥ 0k Moskowitz and Kim (1997) #& 41— B & i it

AFEFARAE o Ra o FREGE FAFTRE o frigs ke

~

.

_—

HARR > PP Rl T EFAE SR AL 2 R B Sl

=

HAFEpl > AR - B2ATOE SR L) RIHEFTHERY
P EF a8 E #c@ ¥ #4459 > Vanegas and Labib (2001) #- CRs 2. & &
t2 > 2 CRs ¥ DRs 2 4p M 5 & M i dcd v > T * o B £ -1 330
( Fuzzy Weighted Average ) 4c 1 &2 - FWA §_H ¢ — 78 % 3 EJ2 7 HFr
ERBCOREFEE N > LR AR E AL SO BT | R &
BELEFRMAE Y

-
1l

Jy
~.
1l

ey

(2.6)

BY DX FERADEMTR S om AR BRI R %
B2 E R anTRRt o Tw 2 % j BIEHIER LA om D &
w; % = B % #3525 o #ic (Fuzzy Numbers ) o

ok & % & 477% (Fuzzy Analytic Hierarchy Process, FAHP ) & # ik
#c22 2%/ & i (Membership Function ) 2. B e BB % KB~ R K K i
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#7 (Analytic Hierarchy Process, AHP) ¥ » #* 3™t H g€ 2 BrarE i 1% >
o { A 2REFFIET e 2% (Lee» 2001 ) H ¥ & B H#k 4“7
RA BB ST a0 A F BERHIEE D = Bz &
B BT s 2 AL B R R B~ 2 A2 M 25 et A 2

WA = B EAS B A EFERZ 7 s R TR T 0 e d

2.1 #1517 o
21 R h skl 4

o R ¥k How Boh B HoRiE
1 (1,1,3) 56 f AP
3 (1,3,5) W7 EApRE
5 (3,5,7) & 4p
7 (5,7,9) - ApB
9 (7,9,9) 55 1 Ap M

F AL kiR © Lee, 2001, A Fuzzy Analytic Hierarchy Process Approach in Nodular Product
Design” , Expert Systems, Vol.18, No.1, pp.32-42.

Wk kst € M BB 2t o= & 48 38k (Lee v 2001) >
Yol 2.1 47 0 F BT AL B TR 0 BALR RS FTEE M B0
P2 RGP ST R M a0 Tt o R s B OB IA S o %
L WP DR AEY a7 0 BEH R kL Bk B A

LG H s
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=
Wl
on
~?
ol

13579)

Bl 21K sd8k2 = 48 %
7R kiR - Lee, 2001, A Fuzzy Analytic Hierarchy Process Approach in Nodular Product

Design” , Expert Systems, Vol.18, No.1, pp.32-42.

f1#* £ w72 (the Center-of-Gravity Method ) #+ & =2 & | chficks 18
e 7 E 2ok v (Defuzzification) @ H % 5 P FEE o 5 B f391E = i
WEL G- R 2 LRERFIHEL > APELE S RE Sk

w & (Eigen Vector) 2 4 % & (Priority Vector)> T 5 & 2 & o |
* Tre £ % e -T3592 | (Saaty > 2003) > ¥= & ik 5] BaEL i (748

Ik
U\

:—L_;E_; ’ —&r"f i:"—i——ﬁ-‘ :

1

(ai1®ai2®...®ain)ﬁ ' Vi
Wi:Zi@ (Zl @Z2®®Zn)

(2.7)
R SR LR Lii= P =i SLE Sl &
A IE T Mﬁﬁé:c>waﬁ@9wéﬁﬁ&%%‘%%£ﬁ

EE S
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WAz & 3 EE (apana;) Bz & S0 dc: (brbybs) o
k4@ A@® B = [al + bl,a2 + b2,a3 + b3] (2.8)
Wik ®  A® B = [al X b1,a2 X b2,a3 X b3] (2.9)
R ETIA i EE L 2N Lee (2001) #4173 BHBAEFREEY ¢
(1) BEEL2FHEL Fir R BB EL W2 {{frEY > W

~ ~ 1
a1 -t Qun ~
T . . Wz
R=AQQW = : X
Am1 " Qmn ~
n

Um1 Q@ W1 @ Gz @ Wy @ ... @ Gy @ Wil LT
(2.10)

RN Ul T SR AR LA JO N WA L gja%]g\m}%,g’
st g A2 HRAEP 2 A (Lee 2001 ) 4o 2.2 #7577 ;

>t

or D}
>
@&
o0}
>
®
W

2 89 11 18 19 88}

WM22BE S %7 LW
7 kiR - Lee, 2001, A Fuzzy Analytic Hierarchy Process Approach in Nodular Product
Design” , Expert Systems, Vol.18, No.1, pp.32-42.
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(2) B35 1% Tiofeanit 2 2 REE P 2 T K= &
kRS (Imn) > T
~(~ 1
n) =35 (Lmn)

(2.11)

-

@) e I3adk lmn 5 = &%y 29 L3 E 15 233E -m 5
PHE s n G E o RieRE R HBAEES NP dpR o TE B

R L T A& B SRR g

EL
T
I
=
_‘,}#
P
(w
—
5

il
A
4y

247 3 BREFH

dr e 2 X o e FBFE TRA R M DB

EA S » Ar 3 38 FEL 0 2B EA MG HHF LR

I

AR W m SRR édﬁﬁjtiﬁg, A *ﬂﬂ?ﬂiﬁf’v“ i

\

> U 5 B Zokem P 2 AR PERITF L ¥ B E
ALY T ERE R AN A oA EAN LB LY o
TE Rkd 3 CPU ai:gH ~ & f 48 Mgl vz 3G ERE 2 £
A+ 4% (Smart Phone) #ripre £ 487 ¢ B & > FEAN LWL F
R I PR AER F S i SN R PR YL
FRES G SEBPPEERNE R I p SRS
FEELEER € APFRF 22 2~ GPS(Global Position System) ¥4 k st
Fper BN #0 ARF e R P eh 5 L R BT
YouTube ' 2 DVD ¥ 5 > SPEAEE J X R (7 7%

\
Eis
-
=&
;:H
T
c(.\

=
oo
2.-\;‘\
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%ﬁmPﬁﬁa’@ﬁjiﬁaiﬁﬁﬁ

SOE G e E S RAENTEE S R e RS
FRANS LWL RL - BATE & -

AR ATE XL P RA S S AR S PR SEAER S e apdl

ARFAAENSBLARY % %Hs

HYWHEHRY FRAPFTEARN  FRBEEE DGR g7
L el g2 FR T EFEL S PHTRRAL > 25 5
TSR EH 51%£iﬁ'$§iﬂ”f%7ﬁi{éﬁﬂiﬁii%§ﬁ R ER e
g AL e TR R TEA L B0 e R 0 B S
WA REE O RN TS S s s H o > T R R

2%

P aEA LSS 5 “# 7 éhHTC ~ Apple ~ Samsung ~ LG
ek FFFSARSRBFERE S A AW FL PR TR
~ it ¥ k 5Le 357 Android ~ iPhone ~ Windows ~ Symbian OS(Nokia -

Sony Ericsson ~ Panasonic... ¥ # #* ) o AFE A £ 48 & & fAap Al 2 ﬂjfﬁi’%
FPARTRALSZ RS LA () e s (2) Y%
FAECE S (3) FaRagt K RAFEI L WEGF SRt

A AP RASP AR N EE NI AR S AN A8
(Ergonomic) &4 & F » FIM U4 & 4835 o) 0 A F 3N -]%‘JJ

PR AP S LR TR AE LB RAS  HNR Y £k
EFREBLEFROMLEFTAAEP OB L2 FEA S
Wore Z 2452 AR RS 4oBl 2.3 91T o

31



B B R AR SN AR

M SM A A

Yy # s SN B A

B 23 8l ¢ W
7R kR http://buy.yahoo.com.tw/gdsale/gdsale.asp?gdid=2708976 -
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$zx FIR2ah3

AR A - AR BOF BER > bR A E S BN
r"—;»“}%;‘/{“"—gﬂ?%_@/mﬁ JRRH o R* F 7 RIRFES
GRCE TR o SECR R & U A &{,%P“%w@r R H2 7R
FNEREHTEASFEL DO Rg S 2E 2 AL A (
Thinking ) + & 3K @ % X 2 B %k o B 1Y DL S A
o eE AR 1\?—*% B —?F‘ ZEH 2 AFERY FEPRDR
Brw odfd R F e R A AP RE o 7E ] iﬁ»?"'gfﬁq*%%'v“i

é%’%%fa?&ﬁﬁuﬁﬁ‘ B R @R LR R R

R ﬁ%dm‘ﬁ@ﬁﬁm‘ﬁﬁﬂ GE it 2 = & SBGER A4
M EARM S EITE BT A
ﬁ’f%ﬁ%?@%@i%%ﬁéiﬂé%??ﬁ@%ﬁéop%%g
RIS E R ILM 2] Rk BB RS R E  HRR %
Tt JBd 2 AR SR T H H A S TR AT 0 R R

TRROTEFFE NI a2 A F E TR A DL Lfrg i
P fpd FlAa Lo orl p EFH R HTE NP IRA By o
KAEH S F SRE B NFIRCER) > blde HEE  # s TR A

ST RN S E N LA e Lt AR
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RS efe b FALS 6 0 4 kg b8 o F e AT R
WHREPE A FEBE S NETHPN G EE TR A R
R A REY TR e A TREAE ) P 3k
BB R e F R ek B E AT S TR T R A A
Shigh 4§ Ap g enfle o

LR B SR Rk ed BUE R K o0 chiiciE 0 B R R 8 iR
HNARERTF RATRE S BTREE SN L R
&%ﬁﬂ’#JWmeéﬁﬁ$WE@’#@»ﬁﬁwwﬁo@%kﬁ%
ET A BRR(FIE) FWEF A R E R A A

3%
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‘a‘ﬂr}’f\%p BAR g2 kAL mE e A48 o
> A
(=4

. B BAA T R B A 5 A s Y 7t b b S B
- TR AR F A B RS X M

N
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%%ﬁ%ﬂi%*%ﬁi#@ﬁﬁﬁ&ﬁrﬁﬁ@%?ﬁ%ﬁﬁﬁﬁ

£ R AR B REFRY HF g
f?%ﬁw’iéné*m%m%”ﬁﬁﬂ eI -
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et
=
by
P
5
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¢
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WA R R 2 R R B S SRR T A Sk T £
B ¥

2. HRIRE T ORI E A SRS R Y X R R E gt
B EHASE AL REREREE 2 A SR B RET

(s
ar
W
ﬁﬂ\*
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o

3. BB EELIE 1 R E ARG RERERARR > A SR
B FE N R SR R REARAA LR
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3.2 g in AR B

v

e 3 [P | 27 e 3 N by -
v = BNl 2= B AR 7 > 7 \znk-ﬂ\r}——
pi—» o3 mi}'ﬂ" b"’;}’&]t‘ﬂ"% j\&’ﬁi P %E.P A

e

—~

PR PR ST INY R = Y STy St
fmiiééﬁgﬁﬁﬁﬁw

oSSR f R EAER 7 P PR TE
PAE-ERFHEREIHUT pR* BELAPEFTEA S PE B4
22 Sl e E ] o T RAERT M B R T

Hd a2

1 FoR T st o PR R X R ke FE AR B o
BEEATE (TR 75 Hw 4 (Behaviorally Oriented Constructs )
BIFRY HF A BT

2. FEsRARMBiLoRE i ERA ST FEHMHES > By Bt G
FEEAREREAY Fha Y g FlF o RS REY HAR
Rlagdcip > 3 W5 P RaVEfI B E 27 AT B ot

~=

FhoF L aE BRET S N Bk E I R G
‘“%Hkﬁ’u?' ficks B2 47 -

3. AR CEIAPEL AL G AR R B
2 KW R EL ik o
4. RGP HE SHEREBELEE > NErEE 2z BEEER %

AP DR ALEF A A T o
5. 3B ks e TR OERIE DL @ ok F B HH BT A RK
ARt e F A - FREAEGRZASEE RYFHENZ BILLL

ML 2 Y
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SRR RET TR E S R R L T gk R R
B LBE G2 AT 2 E 2 m g f s R o AT Mg F
FARYEFLXRIH o BT PREENE 2R ks gt g
ERCE S R VS R

R iRzl R HK
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12 (5,7,9) (5,7.9) (5,7,9) (3,5,7) (1,3,5)
13 (7,9,9) (5,79) (1,3,5) (1,1,3) (3,5,7)
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Al (5,7,9) (5,79) (5,7,9) (5,79) (3,5,7)
A2 (5,7,9) (7,9,9) (5,7,9) (5,7,9) (5,7,9)
A3 (1,3,5) (1,3,5) (1,3,5) (5,7,9) (3,5,7)
A4 (1,3,5) (3,5,7) (3,5,7) (1,3,5) (1,1,3)
AS (5,7,9) (5,7.9) (1,3,5) (7,9,9) (7,9.9)
A6 (7,9,9) (7,9,9) (5,7,9) (7,9,9) (5,7,9)
A7 (5,7,9) (5,79) (1,3,5) (3,5,7) (5,79)
A8 (7,9,9) (7,9.9) (1,3,5) (1,3,5) (5,79)
A9 (7,9,9) (5,7,9) (5,7,9) (5,7,9) (1,3,5)
Al0 (5,7,9) (7,9.9) (7,9,9) (5,7,9) (5,7,9)
All (5,7,9) (7,9,9) (7,9,9) (7,9.9) (7,9,9)
Al2 (5,7,9) (5,79) (5,7,9) (5,7,9) (3,5,7)
Al3 (5,7,9) (5,79) (3,5,7) (5,7,9) (3,5,7)
Al4 (1,3,5) (1,3,5) (5,7,9) (5,7,9) (3,5,7)
AlS (5,7,9) (5,7,9) (1,3,5) (5,7,9) (3,5,7)
Al6 (3,5,7) (5,7,9) (5,7,9) (3,5,7) (5,7,9)
Al7 (1,3,5) (5,79) (5,7,9) (5,7,9) (5,7,9)
AlS8 (5,7,9) (5,7.9) (1,3,5) (5,7,9) (5,79)
Al9 (5,7,9) (5,7,9) (1,3,5) (5,7,9) (3,5,7)
A20 (5,7,9) (5,7,9) (1,3,5) (3,5,7) (5,79)

- (0.43,0.63,080) (0.50,0.70,0.84) (0.37,0.57,0.74) (0.47,0.67,0.83) (0.41,0.60,0.78)
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A3 (1,3,5) (3,5,7) (1,3,5) (3,5,7) (3,5,7)
A4 (1,3,5) (3,5,7) (3,5,7) (5,7,9) (1,3,5)
AS (5,7,9) (5,7.9) (1,3,5) (5,7,9) (1,3,5)
A6 (5,7,9) (3,5,7) (3,5,7) (1,3,5) (1,3,5)
A7 (5,7,9) (5,79) (5,7,9) (5,7,9) (5,7,9)
A8 (5,7,9) (1,3,5) (3,5,7) (3,5,7) (1,3,5)
A9 (5,7,9) (5,7,9) (3,5,7) (3,5,7) (1,3,5)
Al0 (5,7,9) (5,79) (5,7,9) (3,5,7) (5,7,9)
All (5,7,9) (7,9,9) (5,7,9) (5,79) (5,79)
Al2 (3,5,7) (5,79) (5,7,9) (5,7,9) (5,7,9)
Al3 (5,7,9) (7,9.9) (5,7,9) (5,7,9) (5,7,9)
Al4 (3,5,7) (1,3,5) (3,5,7) (5,7,9) (5,7,9)
AlS (5,7,9) (5,7,9) (7,9.9) (3,5,7) (3,5,7)
Al6 (7,9,9) (5,7,9) (5,7,9) (3,5,7) (5,7,9)
Al7 (7,9,9) (7,9.9) (5,7,9) (5,7,9) (7,9,9)
AlS8 (5,7,9) (7,9,9) (5,7,9) (5,7,9) (5,79)
Al9 (5,7,9) (5,7,9) (7,9,9) (3,5,7) (3,57)
A20 (5,7,9) (5,7,9) (5,79) (5,7,9) (5,7,9)

- (0.50,0.72,092) (0.50,0.72,0.90) (0.44,0.67,0.87) (0.42,0.64,0.87) (0.40,0.62,0.83)
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A9 (7,9,9) (5,7,9) (5,7,9) (5,7,9) (1,3,5)
Al0 (5,7,9) (5,7,9) (5,7,9) (5,7,9) (3,5,7)
All (5,7,9) (5,7.9) (5,7,9) (5,79) (3,5,7)
Al2 (5,79) (7,9.9) (5,7,9) (5,7,9) (5,7,9)
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