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An Intelligent Agent for Procurement Negotiation-The Case of
Components in Electronics Industry

Student: Jia-Nan Yen Advisor: Dr. Shui-Shun Lin
Dr. Jen-Teng Tsai

Department of Industrial Engineering and Enterprise Information
Tunghai University

ABSTRACT

The purchase behavior takes place mainly between electronic manufacturer and its
supplier. However, the activities of negotiation and decision in electronic manufacturer with
its supplier are still using manual operations, due to the restriction of limited time and
manpower, even if there are many options of suppliers, the benefit and efficiency is greatly
reduced. In this research we compile the purchase process of electronic industry, the current
conditions of negotiable strategy and the negotiable subject by reference and an interview. We
also develop a B2B e-Marketplace with the basal intelligence to solve the above problem.

This research constructed a trading platform of the third party’s view, and put forth a
trading environment to conform several subjects, buyers and sellers. The business of both
parties makes use of several agent programs to negotiate with the platform at the same time.
For the sake of thinking mode according to humans and reflect the negotiation condition of
actual world in the process of negotiate. This research use fuzzy theory and cooperation
strategy to adjust concession by dynamic state to raise negotiation efficiency, to increase the
possibility of success and satisfaction between the businesses of both parties.

Under the trading environment proposed by this research, we build one system model to
test and input the negotiation information into the system, and verify the benefit of the
negotiation mechanism.

Keywords: e-Marketplace, Intelligent Agent, Negotiation, Fuzzy Theory
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T3/ 4 i % 32 4 (Information/Internet Agents) @ 2% i@ * = B g & i
“% %d,%ﬁ?m’mwﬂgwgwfﬁﬁm¢ﬁvw%?ﬂo
B 4 32 4 (Learning Agents) : # £ 4 % E & % (Machine Learning) it
4,wx%&ﬁﬁyﬂﬂﬁxiﬁa’ﬁ%iﬁ%%$’iﬁéﬁﬁ

Snadholm (2000)42 #4447 B~ & p = HihA o> B A A X T R A

atl
Tk
1

72 4 (Cooperative Agent) @ 22455 hi & $30 B L enfig i g
Eivehz 8> REAMFNGRA > SRR ENEE 28
HIFELEEED & fIF o 4oB® 24 #75F - Snadholm 3
Gipd Rt ERIL A B A R TR K A

A AR N - BEHEMERE DA R 5o Wb

ool @I
=

R
~ o

(\.k
&
R
-y
&
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Fd BRI A e s R RN E AR A A

RIS LA B ORD et ARG §RERE

b4 b

K4 B2
RO ER T 27 AR "f?ké‘ "ﬁé%'f« ¥oebenfl E 40 0 0 B R
I‘i’ATlgifﬁxamxﬂkfé&EzEmﬁﬁ pe— K 2L TR 6T
s EERT %ibmﬁﬂ’lgﬁngauﬁ%ﬂ gl E
froom ERA L JIE AL 0 AoB2597T o

&
s

.
&
o

Z#L & R * Snadholm (2000)
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265 #F g2 R AGER R R f B PR RE A

A;Ja%_,gq ,Qﬁ.,l_iﬂj,ﬂ‘:, é‘r‘% = g,,ég‘—a@m&é ?,:—%@m&;;ﬁ
FIAPRAEATE Tt a‘%‘ﬁs’ Baf s kR LRET - N
ﬁ,@%gﬁm%m; A RIS RIBA 2/ 50k p ]l
3@{ ‘7-\-‘7- }gjﬂ./\ mrﬁgl °
BRI A %—%13;124

R ; o

Fo2 E $o2

73 / §= 3

£
e
%=
SN

2.5 B Iaz

Wk 32 345 (Fuzzy Theorem) & _d % W ep & 404 5 KLA Zadeh =%
1965 # F Ldgd > * KfRARF 2 EY b s PP R %A en
- PE R o pj&_Fuzzy %ﬂb,\,%}téffh At o FB NF S IR & ;@@f X 2F
PARE o bl A TR R Y %ﬁzﬁwﬂﬁoé*ﬁﬁﬂ
HetimEFi RS o A “Yﬁﬁﬁﬁﬁiiﬁméﬂﬁ B A 1

1
|

’;“Fﬁ_‘pg o
2.5.1 #5% & & (Fuzzy Set)

@ R £ LN At B Y AR R - B AN AT



A BB BT AT A B TS KR
AR LU GERRE CASHEY - BRERE S o XEHEY O
% o P s A, (X) TEACT L

(L xeAd
Alx)=

0. xe& A
B o APl - BPAE S o b EADER AP A 5T
BB = 252 o AR R SATEATE BOTAR £ 2 o i A p
FABY A PHEETFORE S Y DI Aot 2t 2 g > < F R
FHOR I BEAeE o EA P AR f%’ 5L R £ 036007 0 PRAII
MR & 0 1 3599 if A Bt 3 B o et H g £ F] 53599~

© S iRT3600~ T BTV RAME S B R T RO E 0 A
KPR & EE e IT o
Zadeh*+1965+ #% 117 #ick & & (Fuzzy Set) s & K f3/4 F i ennf® 4 -
B g & PR R > 2AMBE PN G S 2o 0 LRy
e RS BFRARE - FlAPT I RoR R ARG AP RS
H- IR o APV R A LBBU P - BREBESAL

={(%, 15 (X)) | xeU}

B, ()RR & & A GiF b & Bik(Membership Function) » p, (1) 7 4
TR XEERE L ASFRRR Sk ()RRBURRIFELR
M5 M={01}p > B & A2 L AH R & >~ %i@ﬁﬁ%@ A 3
s FEEEAM Rﬁf%dﬁiu ()3 5 FHeS B, (x) » - Bk > A
%@ﬁ&bm&b;wnﬂ S001] B 27 1% B kmpP ke k& 2
Ep: BAek BB AT B ={O/3200 » 0.25/3300 » 0.5/3400 » 0.75/3500
» 1/3600 > 1/3700 > ...} » H &= S B - A F 2&?%& o iy % 3500 ~
Koo HEAF SRR 5 0 23500 ~pF > H B W AR R 5 75% o
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Eﬁ?ﬁg’}iﬂ

3200 3600 "

B 2.7 Ho f &

WG - B LSl de2 AR Sl B0 Sl 2
F AT EGF S -
L &2t 29 a~bz c i iz $¥e

-

0 X<a
xX—a
5 a<x<bh
—a
M 4 (T) =9 ~_
cC—X ~
b=x=c
c—b
0 cC<X

= & A eniE ko ] 2.8 #1F

1, ()4
1

2. B s AP asb o2 d iR ke Sk
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0 x=a
X728 a<x<bhb
b—a
;JA(.Y):< 1 b<x<c
d—:
! c<x=d
d—c
0 d<x

1) 0iF 3 ke B 2.9 977

=== ====

a D

F 2.9 7 i b o e

A SEF SR Y om S LAY FE o A BT
B o

13(x) = exp(%)

#1487 P & Bcdr B 2.10 #77 :
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2.5.2 3% R % #(Linguistic Variable)

BRRET A - BT B R e F A0 kG SR
B DR B LR A REhET R R
BT TE o B8 A S s 44 Zadeh 3t 1965 &£ H A& Ak o
FREAF fe T 2 BB B L Kip i E%ﬁ?%?&%ﬁi#%’ FE¥ AR
R ERIE PR AT 1R o bldo s AT ARITT- BERLR
ﬁ'{,fx“’w %’}Ké’fﬂ}?T IJT\ELJ‘JT.*\%@:

T(X)={ ™ (low),® (moderate), % (high),...}
WEUT R E[050]2 ® B 5 100 A 2 T(X)emE ik Rl - i

e 34 o G de® j\"l/é,\x%’himﬂpv ’71‘4,&5&;]/5?577'%% Mo 4R
211977 HF LR P L 2 R EEF R E m#p?@ﬁﬁ%éﬁx’%ﬁr@

M (1) =i £ 4381000~ ficps & & > B adic s p,, °
M (# ) = #4%:52500~ criids B & > BB IS oo °
M (%) = # % *3500 % chfichs & & > H B3l h o

Low Moderate High

10 25 35 TR

W21 87 M3 FRFLFLEEK
253 it
Bk 44 (Fuzzy Reasoning) 7= - & 1T 024235 (Approximate Resoning) °
3R AFAeR - B T F 2 M OO ARR Y 0 5d HH il
Ao BT hEH e Al ABE? B Y Pl H S N —
modus ponens :
- 1 x is A

- T If x is A Then y is B
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A el inihiE ¢ o A 3 £ Mamdanifrdg d) 203 SR AR
Plenfishit B AAAeT o BACHOR AR E Y > 54 A BHABR
WL x is x, and y is vy,

BRI - R IIf x is A and y is B Then z is C,
WA R 1If x is A and y is B, Then z is C,
ey = [y (%) At OO ALt (Vo) A e (Y )] P 2 % 0 B 038 R R e e g
FEERIBHPRINSERZETEDOES B fI LT
MY RE 1 TN A
Z*:a1Cl+a2C2

& +a,
d Ry B AR pahEaY o FHRHSZREFABED
pld 2245 D 2rende & o Ui'E-f?"* :'Kév"”r?f" A XTREDES 2 A

wE

iR
P

ﬁﬁéﬁﬁﬁ@&’ﬂ*?%ﬂ@ﬁ‘éﬁ—\?iﬁLﬁﬁ&ﬁﬁ
GEL IR RGNS E A fanSdke FREPFARE EF R ~ﬂﬁ
d Ap B < }!% SEE WY ;;ﬁ ;ﬁ,ak% Eﬁmf.ﬁ E f{ B 1

tﬁ%%ﬁéimm%@ﬁ44¢iiﬁﬁ%ﬁé’
4
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TR 2R 2 ARMEREE A AT R L ’i’»éf%#— il
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g

|

Q%%;’L’iﬁ%?‘%—’7f Lm/\,@?ﬁ_#ﬂﬂl‘;ﬁiifm
PR T R SRR BRI IR E L B
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L

7l

Iy

o
3
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) g

o
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3

31 §3F & ¥enfRpinfen

7 5 - jrmvg;w«;@pﬁﬁzr*’i (L' B P ) o i IFRpE(TE
£ RN 1) RS B LRI PANNE 7 b {2 AN 7 & S AN |
BB AR R VR CREREF R CEFRRE - GRESRER
B oo

1 BT RN MREEFMED ST R 2907 thikd R
%fﬂ?—ﬁ%ra (ERFFREL) " FHHEMAPZFLIE ERF -
ERL IR ARl -

f

W EEFERER -

ﬁ_;{:w«}gu;ﬁa ,ggﬁ ¥, P?ﬁ'if,}'li_‘igﬁjf#)"%'ﬁéo
ﬁ%tﬁ B AR BRI FRE S S
DHER SR TR AT N RERT & FASIY 2 HEH

.\'.C”.U"PS*’!\’
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1.

>l 3 -\ e 2 L %4
P WORC oAt e

AT FmiR

B 3.1 T+ A £ HI R
B F R AR R

&
LW
d

4 F

1%\

SEE LS TS 3 U INE LS A S L NG

% o

SO S U . 2 L 55 P 5OAS 2 ¢
F o el R RE BB ESS

¥HEEPEA A HE N L s ®
%N det THREL - BEHEE S PR AL

3F
%‘wz»;*g:i: (L4 B3P ) » 27 EI 7~ BALE RMIRT 2
o :



TR IRPFEE PR RAE @R R
4?%ﬁ%ﬁﬂiﬁiﬁﬁﬁ%%&Jﬁﬁiﬁﬁ’%%%%%alﬁ
Blig prend A > B F il A H 8 2R o
5. WP LUES BRI IMFEEIFECILIARLBEA S T
H

}%i-r‘\%?};l: '}E;\"” 2 ‘7??9‘1":5-—"\ ’ '}*‘%B&"Eg ”%’ E\},‘ fa f';’}-:fig’f’!
£ o
6. LA ETHN LI RPF+ BRFRNMEIG PR DL FHREA

AR A T I
BRI R R R AT ek
Pt EHNEFARP IR MR IR AL R R T
PES T ASREIFREFRY > T DRI ko
75 ﬁ"{ﬁbﬁ@"'?‘f |RE 4=\ @E]ﬁ-e—glﬁ-_
A B SR Ak > B P w2338 97
Frt2 R g & ¥ ’
TR W S E AR
- HAR T REF BE
ERH R RaFER > I B
ﬁﬁﬁiﬁ’ %ﬁ%%*miﬁ

ﬁ*ﬁﬁﬁﬁﬁao

j\,{ﬂi‘* 2 :"'I% éfg’f#—'kf'gl:‘}.zﬁ"i‘fp I EEA Y %Ergp;ﬂ,g Y %@Fﬁf{—?
PRV BRI R0 RA NG R AL TR e
PR BREFZARE AT
L pad R @ e gk ipe sk o
2. F BB AFEAILA S (T - 1A o

3.4 Az BB L MR IMETERF LELRF RE



Suppliers e-Marketplace Buyers

L Step 1. offer , Supplier Agent Buyer Agent
<«Step 3. notify 1 1

Step 1. offer

<Step 3. notify

Step 1. offer

<Step 3. notify Step 2. negotiate

Bl 3.2 17 %1%

BB o Sk

ESRRR Al B TR A e )
R A T oA MR A A A 2
- ekt Snlc B R IE A B ip- et SR R 2 ¥
WAELERRRE MR EL EE PR

BN ARGEALY o LR RIEAN DA fRR Y FHNT R
(2 FHARLR (B8RS Sdkan > 35 2% 2 &) Faratin (1998)
ETER BT LRt e FHORD S P T A L
M S EEERLA S EAAL ORI AR T - B
PRERE FIE AR R o
dONIAE R PR R SRR B TR LS 2 6
Plde Bt~ BRI N R FPVE LI RPFIRE o AP TR E
ERF LR > v f AT Sk s 7 E o
NRFREN FERFEET AR G TLR o blde BHEE R
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BrlE > HoRAEP 7 RS G Bt EERAE S Vo LB i
SN ,¢%iﬁ?~mﬂmy%éfwwi’ﬁﬁwﬁﬁﬁﬁyﬁwb’@?

L LA e St T R N S R
PR R RS Lo R R e o et 3L SR o T

?ﬁ%ﬁﬁﬁiﬁéﬁii@’%f”*iﬁiﬁﬁ%°ﬂﬁ’U%ﬁﬁ
Bk > HEAN O L2 iV, 47 ARAicme® &> B &40
. #

FIL2 @ WAl LA TR R B B EAN LR Q2 e

Zwi xV,

W,
AEMRIET P REIPN FEMEM G H P kRO

TERARIIEES R S AR o WP AT

1 J1E (Benefit) %o @ Wik ALH T4 < Hooc* A F o ol BT H 1§ H3R

®
W2 B fo HRRAF  HEBFALmr 15 F 2 R
R & doeh gl o doo 8 324057 -

U= (3.1)

X —h!
V=W Th 32)

2. % ~(Cost) e @ WRRALIEF 4~ Hond f14 o bl BT $ 1 A 2

RAEZE R BHFDVGA - HERF 2o ] 5 F 20 #Fi0
BIUG P HEER A ST R S o de 25 33 4T

i 1 Ii _Ii (33)
X' & R AR s e hig L& 7 A2 1% A skagie

b TREEE N BE A7 A B AEIY B AT RLER
HAfEapal 5 L A2 F Sl 4o 3.3 47T o
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A(x)

Cost Benefit

0 L, h, h,

a2

W 3.3 £ HARADEY Sficens B

TR AP AR
AR S S EEICUSE S R S S S ks
(SPP)F L B ¢ B AkdTin 1 (5B () 25T § B Ak

6 DT R 2 BAr(20)  de R 34 A B A 0 5 1 2

Bemfd 2 ARILITPRENEE(Y) 3 HRF ARLIZELE
(W) b5 ARATIZ EEE(W) £ RS o258 35 57 > 3
BEAOI L2 F o

Zg_S_S,B

s SB
Sim>° =—— (3.4)

Z g
0 =+ Wis X WiB (3.5)

BREEALY o T f B ARATIZ AR 0EA (SSO)L R 4§ £ b
AFEN RS B AR o AN 36 s o HP s X A § 7 AL
P2 Bk X ATE S AR A%

gSB _1_ |XiS _XiB |
! Max{x’, x? } (3.6)
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36 ¥ W
LA AR o AT EY O IERZ E R E AL R

PO TN REREREYREI BEITRES N ATk o

B & TR A& F 434 Mumpower (1991)#73% J1 2. § RAL LT K

o TR BEESRAL YD LER €& GRRAL iﬁﬁﬂ"ma@é

BATRAL M F Y S HE - GRAT EE TR AR T AR
ii%ﬂ’ﬂmimwﬁfﬁﬁﬁ beRR AR~ fe R R~ F A5 AT

E A S R CE A A PIE S RS S A R G ER

]
g

FhopmEFosEo Lo Ho B R bR o
A2 BERE RS - R PIAAL 4oF 34 907 o

34



Stepl:

4

v

] Step 3:
Step 2 : \4
4 ‘;‘71-‘» :’4
PEHS RBHA ' N>t =
St B e

B34 - - thf i
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SR AR B FAR R P 4o

KL NEF AR BAAE

HF 20 3B A ik R A S goer BUS(XP) (or UP(K)) -
U s (x®) qu\x;—»ﬂ:.p%xﬁicy »c* 5 UB (x),xz\%esﬂ:,»
o EFLon @ o

BB 3 FET A B(N AR} SLenh e L PlIES R > TRl
FHHEA-

HAE A d I 2T 2o B M PHEET R AR
P EUS ) 2T (or UPOE)2T)» Rl 4> %% > 30

HAE S AFLEHPRRSET RE TR 22 A2 ATk 5 o
#H 3k 6 ?ab%ﬁ%«kﬁit(Nz)iiﬁ S RSB PIES R R
3R sEHIT

BT FEFEEDAL (L 363 &P ) FAEAN T Fn
B (A >A) RIw RS 20 @fBE > 2w Iha 5 £
HEf AT R o

BB IR R BXAIEERE -
3.6.2 peit R P

LmE S ad s Ao H- Bp 2R UNK)T (o
UP(X®)2T)2ts» £ - T kMRS IBE 2202 A ¢ Fpt
%ﬁi%%%iﬁﬁ’Mﬁﬁﬁﬁﬁmwaﬁuﬂﬁﬁ’mpaﬁ&uw

@ﬁ%€%%%*wmﬁwmﬂﬁ*ﬂﬁ9%

I R2 8 Fo JRAG e A i’t?q‘;/zﬂ;,jév’vr?ggx«%&g,qéj f24- ¢ i
2 Fe ¥t R AL 0 PR E PN AT e

n m

Maximize Z= Z Z Sim;a;
=1

Subjectto : &, +a, +...+a, =1,
a; +a,; +..+a;=1,

36



aij =0orl

FlERHEOEIEGR RS Z B APNALT T

7 = Zn: Zm: Simya;
= O|:51alii 0.6a,, +0.8a,,
=0.8a,, +0.3a,, +0.5a,,
=0.5a,, +0.2a,, +0.9a,,
AIANZ T L FERNT R B o

1. a,-ay,-a,

2. a,-a,-ag

3. a,-a,-ay

4. a,-a,-a,

S. a-ay,-ay

6. a,-a,-a,

4] 3.5 #ro7 -

& <1 e =1 Q3 =
/\ . _/\_ —/\—
%2 I %2 '_ a‘21_O 8y =1 ay 0 ay 1
BT CE Ay, =1 Ay =0 a,, =1 ay, =
a;, = a.=1 8.31:1 333:]_ 831:1 a, =1

Bl 3.5 d it 1 fle 55 %

Beis o #twmd; i 1 2 ap iR (SIMy)4edt > BoH B &> W5 A
fedtie f o3 B % Ay~ A% Qg2 APMAE SRS E k0 EmA TR L
TRV EVEIE SN E X TR S FE S SRy

(a,-a,-a,)=0.5+0.5+0.2=1.2

(a,-a,-a,)=0.5+0.3+0.9=1.7

(a12 ~ Ay~ 331)20.6+0,5+0_5:1_6
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(a,-a,-a,)=0.6+0.8+0.9=2.3

(a;-a,,-a,)=0.8+0.3+0.5=1.6

(a,-a,-a,)=0.8+0.8+0.2=1.8
363 H#H AR %

FHEARY o H 2 TR D PR R A S gt @ U(X) (or
U(X)) FARBE KRR IPEET) > B4 A RH I ENITPRZ
PR - KGR o AR AT EARAR 5 - F P 1R R AE(Multiple
Objective Decision Making, MODM) » & 1 ficks 48 # x %¥e(Fuzzy Inference
System, FIS): % & 3 & & T v 2 2 A1k % > HiEA240F 3.6 #77% o

ﬁ, F.IS. °
EENG e @
N

T FIS.
’ (1)
j’t+1 > 2‘(

" s F.I.S.

7 (Ii) Q

B 3.6 ot A 4 37/ %2

_\_&

1

EEDHIREY C AFE TR LB N PIREN B L o USKE)
(or UP(X®)) &~ i+ » 2 Je i XL AR i & (Sim (X, X°) )48+ v en % p %
AR e AR LI P EARZIBEIORF Ao IR Rt R4 G
BEE RIS e UPOF) (or UPOS)) R <2 F 5 4 jedlai > o7
HAERES I AH S LREOKLL o PR E RN e T AT
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Maximize US(XB)

Maximize Sim (XS ’ XB)

b5 PHEAES BiRA L ehiEk? o AT 4% Max-Min Method 2

fRA5 PHEARDRPRHE Bt AE 2 A BB 5 P Y ¥ st &

B B k] & 0 A= MIn{US(x®),Sim(x%, x®)} 5 H 35c0p K 2
AN B e

Maximize yi

Subject to : uUs (XB) >
Sim(x*,x®)> 4
0<A<1
EFPHRARY o F I A E(RRS CES s B
AR R) T AR FHA B A N IR F DA E(A>A)

ERI/RNATRALH » FA P ERETEAEFS -
3.6.4 ik dem & %
AETEY PR L FRRE AL LR MR o

Qg @%%%%1% A AR LS BEE - B RE EEME 12
9 & E R FHSRMNLARMAR 4R
vai%w A AR EJ%EE:.?E@ i o é_j-\[zzr ’ E’f “l’:g(/” R-—fé]x

K o 4w 5 £ & h(important) ~ ¢ % gh(neutral)¥r 3 £ & (careless) ¢ 4e B
3.7 7 o
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,u(w)‘Il

1 careless neutral mmportant
01 2 345 67 8 9 £
® 3.7 Eﬁ?fg}, TR

BojoRET R ERALT P ORE R R 2 R (JIE e
A )0 RIBA R bR g 0 M NATE R o A& 4 5 = fEEH
AR

R EE AR R E D R ARG R

H
S om
St
-
B
T &
F_&
W

FPRBVELACTEIRBRAIEE AHE P DOERBAEAIZRIER
TS SN s e S S G ﬁ,l_fjeﬁ’*lﬁﬁ TP

ERRHEALA S EARABELIRIELE s AH S ERBRE LR
J—} &B& = 'i’&'}i mze"’ﬁ
B B 0 R P ARARR AR B O i & R k=
{important, neutral, careless} » ¥ &% 1t = g N2 Jaeh 0 R | B
FAAAR TE R BT > T LHIF D 4 B AR o deT T

Rulel : If Wis is important and WiB IS important Then AX is R
Rule2 : If W, isimportant and WiB is neutral Then AXi is R,

Rule 3 : If W, isimportant and WiB is careless Then AXi is R,
Rule 4 : If Wy s neutral and WiB IS important Then AXi is R,

Rule5 : If W, is neutral and WiB is neutral Then AXi is R
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Rule 6 : If Wis Is neutral and WiB is careless Then Axi is Rg

=

Rule 7 : If is careless and W° is important Then AX is R,

=

Rule 8 : If is careless and WiB is neutral Then AXi is Ry

S . B . .
Rule9 : If W, iscarelessand W is careless Then AXi is Ry

A% i £ AT EEH B ZE § B HEREDERER DT R
mAEA R IR CRAMEARME Y % a m’gﬂ};ﬁ&(crxlt)ﬁ

B o B 365 AP o iRl 0 ¢ 7 - ik R ES
7 5 SRR B > B 3.6.6 84 1P ¢

365 B&HzFEEHLR

R ALY O AT AL E TR 2ZATRERN PG ET B L T
Ao g FESDRLRE SOV R m AR ek (C e RN o
ZE(CXO)RIES 3 e ehgrdl o bBAAL > BT F B HIZR
FAAAR(W or W)ihZ b > @ &3 g § avRp AR > 1S I &
ARR 5B Aot 37 vy o FACHIERBEDEIRASEELE > B2 RS
WAEEPRE P IGRRHARR € M PR ARR  F A AT RE

REW>pEp QI i@ bR Z0E o

10w’

T 10— w')+ (10— wP) (3.7)

d o 2 N AR T 2 Va2 Vo y N Y
X2 d B2 NI BREAFIUFT DR EFTLIE L 32 23

—r N S 0y d (g [P %% v

H#AEC > TRFZEHZTFCK, c FREIFLEDPE S

d s B o o
Xi 1 :l Xip = Xip | o1z o ] 3.1 P 2 o
#513.1 ¢

B AR MRIES BRI B3B8 T o f 22 Wk E
=160~ - &£ 284 > § ’%Ln%féﬁ"-%,alOOi L L9A  BI  eR
ALk 5 C =2/3 > H@#H % &5 CX, =(2/3)-(160-100) =40 = -
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120 160
— 40 —>
=

Price

Bl 38§ > WH AR Z AN BRERN TR

3.6.6 BRI LB R

b 364 FAMCRRG ALY 0§ f B & LRI b £ ARAA
E]‘J o '&L"z&k 31 J:"—i—ﬁ-\ s :‘; %‘ ?" %_%

oo AR

“/‘L\
£

) o FIE A4 TE O AR
B RAL 0 oRo AR o

% 3.1 B HRAE2 s §os

Rule WiS WiB AX
Benefit Cost

1 Important | Important —rand(0,C, Xft) rand (0,C, xft)

2 |Important | Neutral | —rand(0,kC,x,) rand (0, k,C,x,)
3 | Important | Careless rand (0,C, x',) —rand(0,C, X,
4 | Neutral | Important | —rand(0,k,C,x’,) rand (0,k,C, x",)
5 Neutral Neutral rand (—k,C, Xidt k.C, xf't

6 | Neutral | Careless | rand(0,kC, x,) —rand (0,k,C,x,)
7| Careless | Important | —rand(0,k,C,X;;) rand (0,k,C, x;,)

8 | Careless | Neutral | —rand(0,k,C,x,) rand (0,k,C,X,)
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Rule Wls WiB AX
Benefit Cost
9 Careless | Careless rand (- CerC X.t)
Bd 31 ¢ AR AFTIRERSE > d HpRAERD AL 2 K
CGRAHER O EERMIF N SRR AESE > LR kg 365 & ol
H B (CXy) > Ml R RN B (T RS ) A
v kl\kikr’l%“*ﬂﬁﬁkﬁ AT R PR S & 2R
G o g R0l BRKERALE B IE Ee 2 BRI B O R
4o
Rule 1: % % ¢ B> Rk E zﬁ;ﬁ&:"’% TEFE I W s important
and W’ is important Then Ax, is —rand(0,C.x%,) » Bl I £
BBt et 05 C X.t 2 f¥ o
Rule 2: % ¢ > X REPERAER | > DERBRRE - L7 If
W> is important and W° is neutral Then Ax is
—rand(O,kC,x;) » Bl & > & @EH B > 5 HL R SR
kCx’, > KA 0F 12 (A3 3% 5 09)e
Rule 3: % § » arx kO ERER ] > hE R XIF o If W
is important and W is careless Then Ax is rand(0,C,x%,) - P #
GARMBREOER O HETESIRF A F R
Rule 4: % # » A5 RAMNERARRE K30 F 3 nEARARR - L If W
is neutral and W, is important Then Ax, is —rand(0,k,C.x,) » 8]
B A B o SRR TEA KCK, 0k Bt KA e
B (AFTIERE L12)
Rule5: § § ¢ > &xREPERMBRIE P 2@ If W° is neutral and

43




w® is neutral Then Ax is rand(=k; Crx,t,kC X)) 0 BIETR % oE
BEoBEPERN > DIEFAARIp L PR o B BB
B ek Cox K Cox 2 R o

Rule 6: % ¢ > AxRUDERBAZ? Z > F > aTEMBRAZ I EL
o> If w’ is neutral and w? is careless Then Ax s
rand(0,k,C,x,) - Bl O RATRESERDY > REPTHEAL
Be#® pe g fo

Rule 7: § § * A3 RUDTERBRAZ I EL > F P hERBAZ LR
P> If W is careless and W’ is important Then Ax is
—rand(0,k,C,xy) » Bl § = A & F > 5 L X iF R PR

k,C, X’

rhit

v ks % Lk e E (A TIER S 13)0
Rule 8: § ¢ * & FrREANERBLALZFIEL > F > ERBARAL Y £
If W is careless and W® is neutral Then AX s
—rand (0,k,C, x’,) Pl S A EL > SRR SRS
kCrxIt °
Rule 9: § ¢ > X RMAHERMBRERE 2 LEPF - If W s careless
and w® is careless Then Ax is rand(-C x,Cx,) » Bl % =
2 R BB A LB h —C x| Cox 2 o
FTREENSEAX FEE > PIIRBBECRILG L P 2 1T ikt
(approximate reasoning) #-18 o A iTiudiem e o ;A K | i HORRR] gL
Boa ko Hpxbom R 5§ g B0 A% i%i#ﬂ&ﬁﬂﬁﬁf%’ﬁ&iﬁ Gl e
Z, :luimportant(Vvis)':uimportant(VViB) ;¥ ek Rj SRS ® HPEd 8
BETE T R > B EE T30 o ’?J@;‘ NATHR K aE
B AX o do 3 3.8 AR 0 HATeni kT Xis,t+1 :Xis,t+AXi » 1 g B 3.3

EvA

‘;:;bp'; _7V o
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szRj
AXi:Flg—
2.7

=1

(3.8)

#6132
PO 310 f S 2 Bk s 160 1o EE L 8 A F 2 B
#HEFESI0~ L 98 o FRAITRELY S 2ZH/EFAPE LD
ﬁ B Rld § 3 FHMAPRELE D UEFTT - AT oA
kg PREEEE JIEES DR L i K hiEE S
Benefit = 5% » Pl g > FHATH_ T2 EFAP 40T
1L FHBRREEEH LT

#H4eR C =2/3 2z Cx, =(2/3)(160-100)=40 (=)

2. F ¢ B0 B RAL DS o394

(w 5 .
JL (‘) 11{;})?’.:2 1VpIYICE!
1 ]
1 | careless. neutral. important

0 1 2 34 5 6 7 8 9
O F § H R AL i ke

% > 2 é prlce 8 ’ ﬁ E’ﬂ; }g”& ﬁ’t H |mportant(8) 2/3 Ea /u neutral (8) 1/4

% =2 é Wprlce =9 ’ ,,1::'_ E’[?}g’ &'& : :uBimportant(g) :1
. R JRIT 0 da @ 2 (approximate reasoning)fc s 5 &

Zl::u impor tant (8)'/uBimp0rtant (9) = 2/3:
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Zy 12 important (8)- 4% reura (9) =0,

Zy 2% prporiant 8)-£2° careess (9) = 0,

Zy = 1 neutrar (8)- 1 important (9) =1/ 4
Zs 11° roupeat 8). 4% e (9) =0,

Ze- 12 neutral 8)- 2 caretess (9) = 0,
2118 caretess (8)-4 mportant (9) = 0,
Zs 11 saretess 8)14° pourat (9) =0,

Zgzluscareless (8)'luBcareIess (9) = O
) u;:}fgﬁﬁ B S0 BorTEL s 20 Boks LR
Rule 1 : Ax =-rand(C,x,) =—rand (40) = -10

Rule 4 : Ax, =-rand (k,C, x,) =—rand (48) = -20 (K,

DA B E TR e 0 2R AT & o
9
2 1
le,-R,- 3100+ (-20)
_ )= _ —
Ax, =1L = 51 =-15.27
2.7 372
s 3 4

LR AEHEOREG ST ES DATRE G
Xoiq = Xy + A% =160+ (-15.27) =144.73 (=)

i,t+1
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P MERER RS AT SR &i»ﬁ*“ Bookis o HE LR
ﬁ%] PR EE A ;‘guﬁg BRI A2 0 E o
4.1 % LB
41.1 2 S =N

R £ 1‘% #mE T 45 4 Microsoft Windows XP Professional » & ¢ %
Microsoft 11S 5.1 (Internet Information Server).s & .NET Framework 2.0 12 i®
Serb2 PP EB(Web Server) s H P ig * ISR PIRE2 T LV KRES L
& ;'z PpF s, @ EsFH e ¥ b o A NET Framework T 5+ »
f*“ﬂ;\ Baa 3 o Pk = Foaggufg £ (Class Library) » 11 % 22 2
ADO.NET (ActiveX Data Objects) ~ VB % # iy > @ {Fexb B2 { e 1 -

Ad T R NE FHE G5 > @ % ASPNET (Active
Server Page)z A2 3% #3241 o ¥ b » FALERIF* Microsoft Access 2002 14 iF
AISHTAL FIL o TR LR F 0 AP B LA I H

: , 4 X

RS T I8 S A TUER S SR RS S SEEE

Boz gl o AR PHEEZ R T RSB BER T UBEFLY

Bz [FRRARR o HoR R 2 FHCGR L A EH R Y R ZF 24
B 5 2@ > parameter 1 i £ k - parameter 2 i % Kk, ~ parameter 3 % £ K; <

SE B RSB Al nHERFEARY L3 RS E2 R
P MR oo PHEEZ R UHTE R § B ot B e AT

BXHIZH%

Ed
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4 Unimportant MNeutral Important
1

LL ML LH Ml HL MH HH
1 2 4 4 g g g
LL == ML <= LH <= Mhd == HL <= MH <= HH

Fir s 2B anAH
Farameter 0.9 Parameter! « 1
FParameter? 1.2 1 « Parameter?
Farameterd 13 Farameter? < Parameter3
EEEE RO a0

e | 99999

WHEREESE 05
| T |[BR |

413 R"I8 X S8k T
B R o R AR NP R REL R bk
Frve AR HZAIMREAS 2R FHPULE R
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Fob o B2 B EHEZREE AL 2 1 4o Benefit & Cost £ »
MEZREFHAEDELERBRBEFEL TR AFT - - H- R
b F de P 0§ o8 B 2 S BGR TeT

AL L RER T

R P
AL
F TR gE | r | T e
e (=) 3100 | 2600 5 3500 | 2700 5
AR (%) 21 10 4 17 7 5
TR () 16 8 8 18 10 7

e

TEFEE D ETTEMS
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Bl 42 242 2
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2. @ HE R RRET A GRERL R R TRFL
o 4@ 4.3 BT o

o

Login

Phlip 8031 Sell 20000 Phlip 8031 Ch | mazda899 1 2 2 SHEY BHET
8051 Sell razdad9g 2 3 2 SHER SHER
Maintor a 1 1 1 =ik SHEY
EFFHEE b1 3 3 3 SHEH SIS
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3. AR

4, 1578

i g

i g

- 0.50144
- 0.50367

Bz mip i A 1 0.99721
=% ﬁ'y; .
B T AP 28 = 0 T A

+ v 5 2 g .
%42 - $- 2P RH B
[EACIE
Fi% b5 BERE
| B £ fif 50| i B IIE | PNE g
(it 2600.00 3500.00
F——. . 2008/04
1 - RENCGIS 21.00 0.06481 7.00 0.10766 | 0.49404 | {7y He 008/04/30
17:24:58
2 (TR 8.00 18.00
ffHH 2600.00 3341.80
» P— e, | 2008/04/30
2 | @ RESECIS 21.00 0.15484 8.94 0.10766 | 0.55685 | fafity % Fe
17:24:58
T T 8.00 15.97
ffHs 2836.10 3341.80
- _ 2008/04/30
3 | B RESE s s 14.85 0.15484 8.94 0.33008 | 0.66507 | fetfy kbt
17:24:58
T T 9.15 15.97
(i 2836.10 3191.77
y P— _ 2008/04/30
4 | #y REZE s s 14.85 0.22703 10.19 0.33008 | 0.70544 | ke
17:24:58
P L 9.15 16.05
(s 2836.10 3187.38
5 | ® REEE 14.85 0.29110 10.88 0.33008 | 0.74091 | Ffy e 2008/04/30
17:24:58
B CTHARL 9.15 14.68
(it 2836.10 3159.96
6 | T REEE 14.85 0.38222 11.48 033008 | 0.79197 | Ffy 2008/04/30
17:24:58
T CTI 9.15 12.67
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Fi% : b5 T 1 s6
e | B k]l i Bt i 5] 1% SGE Toof F 13
(it 2924.17 3159.96
_ 2008/04,
7 B [RE eI 14.32 0.38222 11.48 039176 | 0.83171 | Tpy kit 23?2/2.5/20
% TR 9.92 12.67
(s 2924.17 3148.15
~ J— _ 2008/04/30
8 | @ [RESE 5/ 14.32 0.43063 11.86 0.39176 | 0.86689 | iy}
17:24:58
T ETHIL 9.92 11.62
(s 2870.95 3148.15
U e | 2008/04/30
9 i [REE G5 13.82 0.43063 11.86 040101 | 0.88069 | fasfkHe
17:24:58
B ETHIR 10.19 11.62
(s 2935.55 3148.15
U . | 2008/04/30
0 | B BER s 13.49 0.43063 11.86 0.43809 | 0.90469 | [y Hr 17-9458
B TR 10.54 11.62
(s 2935.55 3144.99
= PR _ 2008/04,
11 | & REEE]IS8 13.49 0.44778 12.27 0.43809 | 0.92028 | fotfykfv 008/04/30
17:24:58
P ETHAIN 10.54 11.46
(s 2949.11 3144.99
U _ 2008/04,
12 | By RESEET 1336 0.44778 1227 0.44827 | 0.92746 | Ty kit 008/04730
17:24:58
T ETHARL 10.63 11.46
ffHs 2949.11 3147.55
. U _ ... | 2008/04/30
13 | @ RESECIS 13.36 0.45792 12.52 0.44827 | 0.93806 | faifihy b
17:24:58
b TR 10.63 11.32
(s 2928.55 314755
U _ 2008/04/30
4 | B RESEE[a 13.10 0.45792 12552 045139 | 0.94321 | Ty ke 17-24:58
b TR 10.65 11.32
(s 3008.94 314755
U _ 2008/04/30
15 | B RESEE[a 12.94 0.45792 12552 047947 | 0.95713 | Ty kit 17-24:58
B CTHARL 10.72 11.32
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Fi% : b5 T 1 s6
e | B k]l i Bt i 5] 1% SGE Toof F 13
(s 3008.94
3158.59
B 12.94 0.46233 2008/04,
16 | ®h 12.66 047947 | 0.96472 | s e 008/04/30
17:24:58
2 (TR 10.72
11.15
s 3008.94 3165.33
= U _ 2008/04,
17 | @ RESEET 12.94 0.46411 127 047947 | 0.96847 | Ty kit 008/04730
17:24:59
P ETHAIN 10.72 11.05
ffHH 3008.94 3166.99
. U _ ... | 2008/04/30
18 | @ RESECIS 12.94 0.46890 12.73 0.47947 | 0.97363 | faifity ke
17:24:59
b TR 10.72 10.90
(s 3008.94 3124.35
. U . 2008/04/30
19 | @ RESES[a 12.04 0.48809 12.76 047947 | 0.97977 | Ty kit 17-24:59
B LT 10.72 10.85
(s 3009.78 3124.35
U . 2008/04/30
20 | fi RESECllas 12.92 0.48809 12.76 0.48080 | 0.98100 | Ty kit 17-24:59
2 TP 10.74 10.85
(s 3060.05 3124.35
JUR— e | 2008/04/30
2 | i BER s 12.88 0.48809 12.76 0.49659 | 0.98831 | [y 17-94:59
b ETHEL 10.78 10.85
(s 3060.05 3115.29
= ORI _ 2008/04,
22 | @ [RERE /IS 12.88 0.49296 12.79 0.49659 | 0.99048 | fotfykfv 008104730
17:24:59
T ETHAIL 10.78 10.84
(s 3060.05 3105.61
= ORI _ 2008/04,
23 | @ [RERE /IS 12.88 0.49733 12.80 0.49659 | 0.99194 | fetfykfv 008104730
17:24:59
P ETHAIN 10.78 10.83
it 3067.21 3105.61
_ 2008/04/30
24 | B j 0.49733 049899 | 0.99312 | - RHe 172459
TR 12.87 12.80 o
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Fi% : b5 B 1 s6
e | B P ff Bt i 5] 1% SGE AR e!
2 TR 10.79 10.83
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= . . - 2 4
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PN _ ... | 2008/04/30
26 | BI RESE SIS 12.85 0.49998 12.81 0.49954 | 0.99462 | fotfiykFr
17:24:59
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PR . 2008/04/30
27 | B RESEE[a 12.83 0.49998 1281 050367 | 0.99641 | Tty kit 17-24:59
B TR 10.79 10.83
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B CTHARL 10.79 10.81
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