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Q] Avfel e Aot AEFE FuA FES 59, FriAEe] £AH LR a8 1 B
AL sto] HZF Ao ol2A doh. 24 Aule o X fFo] Qe 2
AR SGHAE JHA R ok B AFdM e FujAEe] Az AR g
3t Y&7b= Albe] B84 wat Frtete dx4 AuTe nHEr|2 sk Aue
ol4tel J&o] IAY AulF Azt E W7t ALEct /M & GRS AAT Fof
} Fxg A", Ao F£2d E4L 53 Wog stFe] AA"YE Ao,
222 FF5 Tl 2AS gFo g FujE B9 Y 71402 AFE FoT F IS
HEh &3] A3AE FUAES RoAY FAI|HEC] FHFS FH F¥E A G F
zte} A PGS SFAY, BulASo] FolgFe] W A IS AAS drdY BeE
FFulo G 7148Ql ol = Fojd it dAPse B s FYs] Hste e
T EEES Bolx FEI|E Sl Turban & King 2003].

a8y oA AT NS ZFs oY AFdAE 22 AFolE AR AR &
HEAERE At 01-?011] Adck. At A2 tE 7HEEAR WAYES /M3 7] dE
of LA g AFES FA 1t AFS P ARE AHITL = AL S
olglE dojtt. o]y FAE FH3] HA = A AFS Ao nesiy FejdrER &
8 7 AT dAEA o] dasitt ol AT A7 AZddA e FoaAgL 17
LS U F ook s, o] 2 U3 HAT 5 AU thE AFHY o] A o}
gch o] P37 Y3t 42 S[Chu et al. 2004]& o] A|FdAM FETPEHHOZ Fujg
ANEAARE & 5 Qe do]AEA2ES AdH T2 IBA(ntelligent Buyer Agent)E AAlg
i} gitk, o] AFNAE do|HEEZY FulALAATE, ddo]HE o JALFS 817 AT
HAA] FA L} FejAAR S st A ARG T ZleH] ok ey o] AFE o
OJHE Al&H] T2 xFo] REolA 7| W] T AAATFH] AT Thh Fo)
7} Us g3l gof Qo) wald B dFME doldESe] Bt A FulgAl AR S &
: 2 dA4-g SE3 st Bo Aud Fujdr AR FAE A st gt

B ATE 927 Zo] F4HY itk 23 ZHZAL 33 E BA Wi 729 &
A, 283 43 FHE HF AAAA TR ] AAF Jlg=HA U
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A%5q doldEx F2 JEU FAUNAM AFold FHED)E HHsr] AR
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EAES 2AY, 22 AFY 35 244A M /Y 2AeE O3S TEAFE BUE
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AWM 24 A AolRES ANRAFH) dF AT

o %719 ¥ slAv|m A5F deo]MEZE Personalogic, Firefly[Guttman et al
1998], UNIK-SES[Lee et al. 1996] So| Utk < Adg A% A5H dojdERZE
BargainFinder(Wilder 1995), Jango(Guttman et al. 1998a), Roboshopper(Murch & Johnson
1999), BottomDollar(Murch & Johnson 1999), FIDO(www.shopfido.com), Mx BookFinder(Murch
& Johnson 1999), Advanced Book Exchange3(www.abebook.com), Kasbah(Chavez & Maes
1996), COOPBOT(Milani & Marcugini 1998), ICOMA(Kang et al. 1998), 18|31 MAgNET
(Dasgupta et al. 1999) 5o sith

221l AdoldE X% oo]AES} F2 contract typee AAIE=d BEHYm ok
UNIK-AGENT[Lee & Lee 1998]3 AuctionBot{Wurman et al. 1998]2 tiE 22l contract type
A ool A Eolt}. FishMarket[Rodriguez et al. 1997]3 BiddingBot[Ito et al 2000alo]A & X
AZ o] HEE AHE-SHA 47 g FAE 5 Yk 2 Y do|AE o] FHH Y7
whalo] oigt AIto et al 2000b}¢} & Aulel FAlo F4E F U ALH do|HE #
& d7[Anthony et al 2001; Preist et al 2001] S°] Slth.

2FY FEFUAANE dejAEZ FAuAY FuajRE dalstd A4S sted,
GroupBuyauction[Yamamoto & Sycara 2001]o14 = Fullz} dlojAE+= tFfoid & &<l
£ 7] 93t do|HE Zho] AgE dtx ok wkHel Ito[lto et al. 2001a, 2001b] &= Fuf
A delAEF] NS Y] sl 4Fe st dte, DA do|HEE 3 AACA E
Yo3A g Ao A 83 AEE FS GHE LGN A& FolA T 5 Y
T 89 AAYUSE Akt

34, o] AE 749 FFo e g 2T el A dFEo] JArHGuttman
& Maee 1998; Ito et al. 2000; Ketchpel 1995; Lander & Lesser 1993; Markoff 1996; Nunamaker
et al. 1991; Shehory & Kraus 1995; Yamamoto & Sycara 2001; Yokoo et al. 1992].

EQAIAHl ofd Alzte] FEO| uwet AR AUl Wistele A digd dATF=EE
Teodorescu [Teodorescu H. & Zbancioc M. 2005] S0} Alzkel] |&HQl JAAARA ] G54
o thate] =2 2A (fuzzy logic)# T3 (rule)& AH-3te] &3S A =3tgith McNulty [McNulty
S., Wilson A, Wilson G] 5& Alzkj&4 JAbAA Fxo gt d7E e, 25L& Ao
H3lgtel| whe} AR Q¥ AR FEE v meba JAbAAY] e g HRE Al
of &1, Yottt oatAARd e 784S TEARAE Aok vk AT

o] AlZE FA EEIHA A|Zho] WslEe mpat WsleleE 4%S 1E sy do]HE
g0] st AAEA S st Aol dE A7 = FAChu et al. 2004]50] 52 A =3}
Qoh of A= g 22 AP S 7P Uk AAR FSEHARJA FoleAEA st
A JAAA TS 837 At zH FFE AR T E o] BujRrt EXSA &
ere 59 d4% 3L 283 BadstA] B8 /1Yo T gtk EAZ Fojoard
Aol AHEEE ZIdg AdS A FAE TEde Aol AFH Qo npRe R 9AtE
B o FHax nHY Fof A6 g FEREXIF EAo] FHEA AAH
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ust : AMEARZE XS Al o ALAA AlF AT (user’s start time)
uft @ AMERF A Qg o) ALEA FE AT (user’s finish time)
SM; 7o 7MsE iMA Qe &3 E(Shopping Mall) G =1, 2, ..., p)
psi : SMidlAlel 79 AR 7H5E ntdeA, ¥YE BF 23
PSminlt) 1 t AR ALY 2%E M4 F /M AL 712 (= Min ps)
¥ &PEY 7HAE 2ABLEU R AT o7t EAFTtL A ES.
AU; : 7o 7453 (A 89 Fol(AUction) G =1, 2, .. , m)

%, ust < afty < uft A Afl 715)
(ast, aft) : AU; o A2t A3} F8 Az
pa(t) : AUl A1) tA1 9] H1 &2 714
GB; : 7 715d A F5Fol(Group Buying) (i = 1, 2, ..., n)

(&, ust < gft; ol gsti < uft A Al 715)
(gst, gft) : GB; o] A& At} T8 AT
pei(t) : GBRIA Y tA1d e FF57F 0 713
pgm © GBol A 2] HA FE70] 7H4

AelA Tl b5 QB Aok Ao ESt FETH) Al|ES) ZHo] HZ T o)FE Fv
9 Aole FolrtAol Al FRAWAA A% F71el7) Rl Fule) FRA] AR
b ARG TR A2 89 Hel ER|(ust < afti <uft)sHE A Abo|ERt nEe) B
o] Bk a2 FETFuY AgolE FRAT) AHEA} AF FohAARA NS Bojut
datE 43 Foztdel dsf 8¢ ARE 58 5 9082 AR AFF FogR A
At HRs FEEHE o] 2FolgtE oW (ust < gfti ©)3 gsti < uft), AF FEFFA AL
JEAA TFujARAL ¥ + Yok

412 423 AH 2 W89 +3

A2 AZE ustl A FE FEAZE uft 742 FelelAbE A QlojA SAtAA o] Fa g AL
A 7N F822 & F ok WA, 2 AFS AT ofd 22 Bl Ao|EV B8
Mgl =8¢ F5-oln, oldf IBAx= Aol Fo@x]9 oF9 J27MAE I FHA,
FEL oA FFTUIL vtFHE ZFE o) IBAE AFS A3 qF T FALAE
ARG 7149 ntgeld Tl FEAL e TETHE AT ALAY 7} Hdig
A g mgdte Ag oujdt mi o AEFE AT FulARF S 2 o8 A F
B o} FojZin

S AR utet ol Al ZHA 79 JAEA A dato] Thsd JAER WEE A
gt o3 2o
(1) A8 B} AU o T8 AA aft (k= 1,2 .., m)

@ AU ol p 9 7HHo 2 §&¥Th (d, p=palaft) °]ofoF gt}

agx G2Ed ol AAL FT 38X Fod o A ASE.
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At AHE AT dolHES qAZATHA d@ I

@ AU; o $&3A gEh
2 357U GB 9 FE NP gfti (=1,2, ..,0
(&, gfty, ..., gfty < uft °13, gfte, ..., gfta = uft ©Jt}h)
O GB; o F&3tch (&, 79 7H2 pgilgftyolth)
a8 x 7o) 33 E TR
@ GB: o F#3A gert
(3 A& AR Fol FF AIA uft
O JHY 2FE SM; oA FEIT (B, 7Y 7HEL psielth)
@ 57 GB; o FEh (&, 1> q °lth)
T 7H4-L gftiell AR, 71L& pailglt)oltth
oA Z A9l distd 9ArEAR A& BIIE §iak

4.2 22121 Zof AIOIE OIZAIZHAM 2] 2AREE 7

4.2.1 QAE R4

ATllo| AEE FRAZH] Juke Lakel Al AllE AUk A ABE ¥ AAXE RS
7) S8l AUK®) HA Q27H (pek(attk))o] £BE, 224 Zol, 20 FFF0) AolES S
Egshe BE oASHol2dA g e HEAAE Busel k. AT FEAZ A7
(aftk- ©)°) FA3HE ol @ HBE Boll ol FelodRg YA U ARE 2R

ZEd, A8y A A9dE QXA Fuise T FeiRe NDH/FHY NS
QU £FHA ST FRANE VAR s 97t Aol 5, Avhel FEA
2ol Foizel 42 4Yel B} 45402 WapA Ao Y] JEAY F) AlolE
2 4 (www.auction.cok)®] 3% ARl ARY Al FRAL 58 Al A2E YA &
Aske Aule] FRAN] BT T AT 52 F2 AFHR,  AF Aol o)
9 W7AE ole® A Aa71Eel BEHoE A4En ® gE Fu AllEd &4
(www.orketcom)®) Z$E sk FAFHA Aol FEA 32 A AR YBAT EAS
W F2A70] 32 AFEE, $ 1080274 HRHoE AP Fssth By Ay B
el Fol diRe Aol 2RAMEMIE FUCE IAF WA A vl AR Rol 7bs
S5, 2 Wl A8Y AH 712¢ A UWRH Tt 2ok

AR, AU FEAH $37H0] &% AA AR A% 2 3% 3, padait) >
psmnlafty) 9 B9l AAAA £BBAN FYSHY HBE AU $234A Ferh

EA, AUS FEAH $27H0] £9F AA7HERc B, A QB3 FRA &
A3 gk om FET GBel AA AHFnrhe ¥AY € B9 F, padatt) < psmnlafto,
paaft) > pgilaftd 9 Aol FE70 GBS FU/MAo] Anunh o ke Aol ysm
2 AU $33H4) @t
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AR, AUS] FEAAE S27140] &3E JA7MEEY w1 d4 APdFA ZE 579
GBi9 A 7t4n dAw 3 o9 oW F5 v GBY HAAMERY #AY 22 B¢
Z paxlafty) < psmn(afty), pac(afty) < pgilafts) Vi, paafty) = pgm;, 3j ¢ BFAe AR
T AU 7HE el A Fuj7tA oA g, thg FulrtA o] AUkS @A7HA R wold 7h5Ade]
Ak mhEbA Qe Bl AUT S33HX] @S A9 o]Fd t& 4YE, 4, FFTUE 9
£3ta] Fd3ke 7149 7)diAQd EPCAUY S A pa(aft) =EP(CAUWOIH AU &%
&2 93, pa(aft) KEP(CAUYOIH EPCAUYETH B2 7tAd A AU S&gc) @+ 7d)
2 EPCAUY Addl d8% #A AHZIE delezt ds Ffos Min{psmalafts),
Mini{pgi(aft)}} 2o} ¥ 7HR oA AUkl $-& 3t

YA, AU 38 AA & 7HFo 298 AR ¥ BE
AR} Y& H9 & padafty) < psmalafty), pac(afty) < pgmy, Vi & 7
o 22 A EA S JA,

ol of9] <E1>H Zo| HEd & Yot -

FEF70 GBo HA7}
Soll= e A w3

<E1> e Hof AU & B2 ME aftk k=1, 2 ..., mollAel AAHY

(x3) : AER 3

@ mk(aﬁk) > psmnafty) |AUCT $&31A] ger

pax(aft) < psminlafti)
pax(afty) > pgjlafty)

pax(afty) < psmin(aftc)
® | paxlaft) < pglaft) Vi{palaftd >EPCAU)OIH AU $&313 gerh

pas(afty) = pgmy, Jj [paxlaft)<EP(CAUYCIH EPCAUYRT %2 770 A AU &3
FA Ad7IE dojelst Qe A $9lE Min{psmn(afts), Mindpgi(aft)})
palaft) < psmn(afty) |[HTh 22 7FHdA AUl $3

pax(aftd) < pgm;, Vi

AUl &28HA] .

422 EPCAUY: Q89 39 AUCI $33H4 &8 A% olFol ge &3, 34, 35
g olg3tel s A9 AU

(D) <E1>AA @ thdt B+
o] A%l EPCAUNE Altsted nasjel ste 2 A AYFA 57 A A
7tA0l AU A7tA R Y& GBi(j=12+09 HF AR7140] AUk EA7IZA R Wob
A 7bsAol vk JEX G A AH olFd AU FAMEET o B& HF M4 S Ze
Ao 37 AEA vEd JhsAel @ebd glertelth wEtA EPCAUNE Al
faiH e g FEREE ot 2. '
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Ad7tE 2HE AT do]HE] JAEY T Y A7

- fs(p) : aftx o}F vevte Fuy 5T HF 1A O ASFEZEYT
HA ojv] F5E Ayt TFTY HF HHo2NH ALY ddd xFEAA
S Ze AMEEE 7HEE, FAY FA/ES FAD) AF
Toje] B WEE o] &3t HF 1F Fol FAAH A EXE AR

f5(p) = g(pf(i)xfi(p))

o, pf)e BAAY TYHNEE £28 2 e FolSR Y
e T4 73 TERAE 2 9 FARE 5 Jagd g gL
ol FMEXEY Y FEEXIT 2% FHFELIHT OE o83t 7
T Sith
Z, fole)=nxX{1-0()P '¥z(z)
- poy(c) : FF5T) GBie FEA A FHH oz FESE FulatY Fro Ui o|AFERE
it
FTET GB] AZAZHEE] AAA AR FAGd FujRte $8 o] £3lo Alitd
EAES ZE FolHREE /AR

(g F9HEH B2 gk A" Aol AUk® FEAIZE aftedll oFd JAgPFA
FTET7E &3 shHGB)R tx 7HFEe ®Bah A APF F5 Tl GBiY F8AL
A F7t2 Foste 149 & cgtal ¥ 9, 50 GBo A F (galaft+1+c)B
o] B3, GBilA F4E F A¥ 7t pgsi(gaaftl+l+c) 7F Btk A2 Aoy F5 7ot
itk sk, Al AUkl 23k &2 F9o Fstr] s A Esfof & /AL 2BE A
VA pslaft)® TE5F9 GB1Y FU7HE pegsi(galaft)+l+c) Fol 22 gheol "tk F, Min {
ps(afte), pgsi(galaft)+l+c) } o]tk ol & psgi(c) g+l 8txh 2 H], 2o} Bt Ao} F
S7oe) Tl A g FERTE (PR FAY F Qo2 AFA TAE Fud 2
ST 7ol pot &£BEH V& FETFoA e HAIME psgic)S HZFE 9, prt
psgi(Q)BTh &L Agole FujrtFe] prt H1, € Bfole FulsbA o] psgi(c)7t |k whe
A A 2ol EAs = Auju FETFN FolztE e e FEEE fs(p)E o83l Ut E S
T3 o3 2 o] "k

psg (c) oo
/0 prS(p)dp+/ psgy (c) X fs(p)dp

psg (¢)

4o
-

(A)
a3, IPFTY F5 7 GBS FEAZNAA F7E Fojste A F cofl Y FERE
T pul0)2 F3Y F B2, off o83 JrtHE F37] YA AdAM =FE 7]
WA AT 2AFES F ghe BF ety "ok F, obdfigt 2 oz Qe An)
AUl S23812] & B9ol 7Y8t7] 93 AEord 7|dh7hd S AN + ek
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b psg(c)

2(/ pXfs (p)dp+/ fs(p)dp X psg, (C)szml (c)
e =00 psar(c)
(B)

o2 AU Ao) AUk® F8A12 afted) o2 JgF 35797 5 A (GBi, GB)7t
AR 7HAElE B} A JyFA FE&Tu GBiY FEAMA FIMR FAdte 149 F
£ ¢, GBY FEAZMAA F712 Zqste 149 8 ot & o, 579 GB, GB.Y #
qAE 47} (galaft)+1+c)B 3 (geslaft)+1+cp)® o] H1, g7]o A #+4& 4 e 718L 7
Zt pgsi(geilaft)+1+cr) 9 pgsolgeaaft)+l+c)7t Bt M2 Aoy 577 vk 34,
A AU S22 &2 Ao 74387 f3) AEsoF & 714 L &BE A7 pslaft),
GBi9 79712 pgsi(geilafto+l+cy), GB:) FU7H pgsalgenlaftio+l+cy) Zol 2e gtol Hrh,
%, Min { ps(afty), pgsi(ga(afty)+1+c1), pgsalgealaft)+l+ce) } o1tk o1& psgialcy, c2) 2 31}
a3d, HEA ste Aoy 5T FuiztEd dE FEREE sSPE FAY F Jom
2, NEA dAstE Friu & Fule] Foistdd dE FERE fs(p)E o188t 7rtE &
T3t 33 2 o] €

psgiz(ci,cz) i
[ pxss@io+ [7 0 psgalene) < sl
0

psgia(cy,cn)

©)

@ 7lel 299 Az AAFA TE70) GBil FRAWAA 3712 Felss 1Al
% ool U FERIE pu()z, ADFY FETO GBS FRAMAA 712 Felshe
2749 4 ool WY FEREE puZFRY + OB, o F 0§l ALY F) AU
o $B3A e Aol TUH] Sl3l Aok AlUrtAe A9 221 AR OB

[/(')P3912(C"°’)p X fs(p)dp + /oo fs (p)dp X psgy (i, ¢ )} X pry () X pmy (cz)

pag(c,e2)

ez ol &std JdeUl Au Alke FEAIZ aftydll obd AYPFA 5707 o8
NGBy, GBy, -, GB)7F Atk 7h4 8, g3t 22 AHU FW AU o S331A] 42 3¢
o b2 23E A, FFTFHE o83t FYste 7HAY 7IdA EPCAUNY He =&



AA7HE ZAE A% co|HES] AP H o] P d7

% gleh,

o ( /Mn{w(aftk),Mry{pgsj(ch(aftk) +1+¢)}
0

EP(~ AT) = i(i P fs(p)dp

[o2]

+ fs (p)dpx Min {ps (afty), Min;{pgs;(gc; (aft,) +1+ cj)}})
Min {ps (aft, ), Min; fpgs;(ge;(afty) +1+¢) B

Xpnl (cl) X"'Xpnr (Cr)

r:aft; Al o]n] AlZEo] oy FaHA G TFFHY AL, j=1,2 -1
pgsilc) ¢ FETH GB; oA AFAL cHY e 7 713

pesi() = pgm; 7} B
gei(t) = t Al Il GB; o A

(2) <E1>A @ gk 35

o] Aol olFel o We Auy TEFusL 420l Uehd Jlse] Aokt =S 3
#ad EPCAUDE ARE 4 Ak 22 AUl $234 23te Ao A Bsokate 4]
717 EPCAUOE AN 948 A @Y B39 $Ud

4.3 =2jol IS0 AIO|E O12tAIZHfAM el 2JARIE &

431 A AATFE

TETAA | AEE F8AIZ] Jutg 2 FF T Alo]E GBolA Faje AR E 4
Aat7] A3 GBY BA(FREAIF) 7HA0] &3 E, L8 A, 12 FEFU AFJEES ¥
F3te ZE niAlEH o2 A P B JHARIR & Bdof gt

FETUH QoA FAdRE g3 Zo] F 4ol wet 24 ZF

A, FEAIFC] 9 GBolA Y HA7HA0 &8 HAANARG gAY 2L FS F,
pEM; = pPSmin(gft) 1 Aol E HANAH 2P EJA FH3W HEZ GBo| FE(FA)slx &
=

4, GBS EAFEAA) 7Hde] £BE FAAMEET #AY 2 B$ F paileft) >
PSmin(gft) Q) A-Fele 579 GBS 74780 AA7NA AP ERT Yol sh5Ade] AY
flemz2 GBl FE3 gerh

A, GBie) AA(ERAR) 7Hdo] 432 FA7ART BAw Ao AU BAZMEARTGE
EAY 22 35 &, peilgft) < psmalgft), pailgft) = pajlgft), 3) & A$ole AUS HF 7t

__65_



"BEAEHAT, A4 A2, 20059 129

7 x33e GBol /MR o B FulstAc] yeg shsAel Yk waby 570 GB,
o Bejatx] e Ao o]Fo] The aPE, Av), FETNE ol TYstE 7129 7
Al EP(CGB)E A3te pgi(gft)>EPCGBpol¥® GBiol 2314 &1 pgi(gft)<EP(GBy)o]
W GBol &t B 7)thx EPCGB) A4l WL§ 7A AHE volE 7} gl Aol
¥ GBol F2@t.

UA, GBl @A(ZR AW) 7HFo] £BF AA/ARY Y1 ZE Au) AU 84 22
HART ¥e H$ F, paileft) < psmnlgft), peilett) < padeft), Yk 2 BA$dE 99 A W
A Aee 2o AERS YA

ol olele) <E2>9} o] FY & Yok

<E2>> QE{dl ZEF0 GB & ERA™ gt (=1, 2, ..., QoA JARRH
(g}, gfty, ..., dfty < uft, dften, ... , oty = uft)

A8 (x3) A A 3
® pem; = PSmin(gft) GBoell F&3# geoh
® pailgft) > psmn(gft) GBiel %3814 =t
i(gft) < pSmin(gft) - R
@ pe . |pg(gft)>EP(GB)O® GBol FE3IX 2<
Dgl(gftl) > paj(gftl), 3] pgl(gftl)<EP(~GBl)°]td GB1°“ %E‘
(orft (oft EP(GB) Alatel €43 A4 A7 & do|g7l gl Afode
pgl(gftl) < pSmm(.gftl) B 2% =
peilgft) < palgft), Vk

432 EPCGB:) : €577 GB; o] &3tA &2 Bl d& £BZ, 4, TS
ol &3ta] Tst= 7149 Z1dA

(1) <E2>olH @ e A$

o] 459 EPCGB)E Aitsted eis)oF 3t

£ e 44 F3T0 GBEY % 7H4g
R4S A QB AT AUG=L2- 09 BF 3373
3

A A

o] drte] A FFTule] HA
2 Ay FF 797 2] yEhd 7k
A3 A golord FEEEE off g 2.

HARY BA 2AE JHsAel eAg ol Fd
Aol dr} gER otk walA EPCGB)E AlAts)

1}
~
7

- fs(p) : aftx o]Fel Yetvs Aoy 570l HF /1A o ASEEZETT
Ao ojn] FaE Ay FF T HF sHAo2NH AME HFH REHEA

2 2: ATRER PPEG <EDY @9 A% SUs
- fa(p) | AU A 3B Ao gE AEASLEYS



AA7HE AAL He oolAES oAb BAHFHA g dF

57 GBS FEAIZ gfte] obd AWFWA GBRT % /Mg 34T o

= ¢H
A Fei7h &4 s (AUNR ATaL 7Hgste] B W& 7hAQ] A8l FH) AU HF 92
7HAE xghal & o, A2 Feiy 5Tt fioka o, $E 7 GBiell FefshA ¥ A

o 7Y Ha A EdoF & HEL £FYE HA7HE ps gfti)FJr A AUS S271E x F
o 22 gho] €Atk £, Min { ps(afty), x } oItk o} & psai(x) 2t apab. 286, A L83}
e Aoy 357 FojstAd i FEEEE B FAY + Jong AFA ¢4
£ Ay FE7ue Tzt pot 2B EF 71E Ao g3 171 psax)S ¥EPES
4, p7t psai(x) R0t AL Hgodl= Ful7tEe] prt Hia, & Afole FulZbE o] psgic)7t &
ok gty AFA 2Ase Aoy FE5Tog ?Uﬂﬂﬁﬂl g FERX f5(p)E o] &3t 7]
WrtAe 7 g 2e Ao "o

psa (z) w0
L7 s @+ [ pean(e)x £ (p)ap
psa,(z)
(A)
o, Y% A A 5 92726 dE FEEIE fa2 4T § Jong,
o]& o] g3te ZjUZtAL 3] YME YA E2E JdrAE AT HRFES F
#e 25 A2 g 5, olzst & Hoz FET GBol $FeA & Ao T3
7] 98 Agsord st AR 5 U

/OW(Lpsgl(c)prs (p)dp+ /oo fs(p)dp X psg, (c))x fa, (z)dz

psgi(c)

(B)

S22 F5 T GBo FHEAIT gitol o4 APFoldM GBEY @2 7ME4& FAdsn
AER Ael7k 7 (AU, AU7E Qltkar 7 ste] Bzt we 749l e A0 AUY
FAMEE x1, A HE GENAS wEtn & W, A2e Aoy FEFst gddx 8
, 5T GBell $2at4 e H9d Ths7] S8 ABsor F AL £YE HAF
ps(gft), AU GE7E x;, AUz SG&7HA %, Foll -2 o] "t o] & psan(x, x2) 2L 3F
2 o], f2o] B Aviy FETale FoiztAd g3t FEREE PR FAY
demz NEA LAste AUy 57 FujrtAdd g FEEE fs(p)E ol &3t 7]l
tAg Fad o 2e 2o] "ok :

OPN fr L

[ U o

oo

psay (z1,22)
fo p X fs(p)dp+ / psay, (z,,2,) X fs(p)dp

I’Sﬂw(zbﬂh)

(©

_67_



FARAILRETF, A4 A2E, 2006 12€

a8, 8939 A0 AUS 33 SBHe g HEREE faZ $HY ¢ YoBE,
o8 olgste] FUtAE Fa7] AAME AIH EFR AUAAA A B4FES FT
&S 2E 42au 9ok 2, okt 2 Aoz FET GBl SR B Aol FUS
7 S8l AgeokE AR ALE F Atk B 99 BAANR R AAQ )
AUl 3% 0 xol UE FBRIE faGw)Z, BE 714 30 AU 2F 24
xol U FEREE fu)Z $9Y & YLDE, o8 o §5e] FFTF0) GBol $24A
& %0 78] Slal ARsAolE AUAAL ok 2ol £2V IUAAME O% 2AY
& ¢ g2 2T 4pay A0,

I

O

oo

o 5912 (21,22) co .
[ fo ” pX fs(p)dp+ / fs(p)dpX psgs (z,,, ))X fa, () X fa, (z5)de,dx,

P3g12(21,2,)

(=]

(D)

2¥nE o2 Ug $33q TETH GBY FEA ghtel ok APFo|WA GBET ¥
HAg g4% D Qs A A0t ode AAU, AU, -, AU doha A58, 3570
GB; o Zelax %e Heo] O £BE, Zu), TETHE ol8akd TYHE A s
EP(GB)E T3 2ol 548 + o

. o oo cof pMinps(gft;), Ming;
EP(~ GB;)= / f / U polp)dp
o Yo 0 \v0

; f5 (p)dp % Min fps (gft; ), Min, {:cj}}]x far (1) X+ fa (2, )dz, -+ da,
Min {ps (gﬂi)sM"j{xj}}

p:gft ARl GBETH & 74 YAHT e AW Ao A%, §= 1,2

(2) <E2>A @ g F$

o] Bz o]Fo o ¥ Fujy FF o7t A2o] Yehd 7hsAol drhy glexE 1

#sld EPCGB)E A 4 Utk wetd EPCGBIE Atsl7) f8iA dojordt g X

off s} 2.

- fs(p) @ afty o]F vdehtE Aviy FETFHY HAF JHFd W ASFERITSF
HAd oln] Frd Buiy FETFH HF HHe2REH AdE FdH &
& e AMEER /MY <E1>9 Q9 ZF$9 sdsith

A FF5Ful GB; A FYUEFHA &S Ao thE &3 E, Fol, FFTFHE ol83stoq +9Y
3t 7149 7194 EPCGB)= &3 2o AEA 2% Foiy 35799 79714 pst



Adrd B A ololREY ARAFL] hg AT

&3 &9 —74?(17}74 Dsmin(gft) S WA YPS o, p71- DPSmin(gft) 2T 2 B0l = Fuj7k2 o] p7}
i, & B5E Tzt ol psmalgft)7t Bk WA AFA sk Aoy ST 7
i 742 ol T—H?l FEEX fs(PE o3t 7/HEE Tl b 22 Ho] Enh.

Pmin (9ft:)
BP(~ B)= [ pxfs@pt [T frlp)dpxpsnoft)

0 PSuin (9ft:)

4.4 MR XF F0i SEAIFNML AEE 7

441 AN ARF

4.
£BENHEE AMER AA Tl FEAHO] GEtE AAMH L2 AFE 7HE F
£BENAN ToiE & AUA EBE EA AP FA 23 FFTH AlE GBJOM Tl
AAE 23] A3 £BE Ao GBY HF FuistEdrYg @ JHAUAE AT
[ 3ia=2

&P EAA Fold AJA Ee FFF ZFAE AJA AR g Zo] Aol gt
24 239

AR, AHEA AR Fo| FEAFANAN £BE HHrMH0] FFF0) GBS A 7HEART &
A¥ &, pSmaluft) > pgiuft), 3j A Ade F5T GBS +4714 L2 1 wold 7heAdu
o fle=z FF5T GBll FEgr)

A, £8E HAA7HF 370 GBY @A ARG BXT, 3E7W GBel HANE
B} 2 49 F psmn(uft) < pgi(uft), psmn(uft) > pgm;, 3j 78‘—?—01] 579 GB;2 F
F TY7HE0l 2B E HAMFRG Hopd 7HeAol Aok wWHAAM FFETH GOl FAEHE
9 7943t= 7149 1R EP(GB)E AXete psma(uft) SEP(GB)olH HA71E &P & F
T3}, psmn(uft)>EP(GB))]® 35 o] GBioll &3ttt & 7|t X EP(GB;) Al4te] 283t
FA AR7E dolErt e Atde HANE B8 FE

AR, £BE HANZHo] EE FF7H GBY AAMAEYG R B9 F, psmoluft) <
pgmyk, Vk=g+l,--n ¢ Aol 35T 770 £BE HAMARY o dold 54
< glerzg HANAE A2PE FEG

ol ofgf9] <E3># Zo] Hed 4 Uth

Xrie

[«3

_69_



"RABA2HAT, A4 A23F, 20061 12€

<E3> ALBAL XM Fof FZAIA uft dlA{S] SlAIEH
(Ct, gfty, ... , dfty < uft 0122, gftgs, ... , gfts = uft o|c})

43(x3) gAEA w4

® | psmnluft) > pgi(uft), 3j | GBell F&

DSmin(uft) <EP(GB;) Vj ©I¥ X713 &£ 2o FE
pPSmin(uft) < pgluft) psmin(uft)>EP(GB;)  3j ©|¥H F5F 1] GBoll F&
psmin(uft) > pgm;, 3j | EP(GB) A4tel Bag A Adr|S dolgrt gle 490
ANE £YBo) FE

rr
By

o DSnﬁ\;‘lf;j?ﬁmk’ AA7 aR o) FEYT

442 57 Gjol FAH3dAE o F4st= 7139 71di A EP(GB))
(1) <E3>NA @ 3t 75

o] B¢l EP(GB)E Ast7] AshA 3F 7 GB7t EritA wobd 7hsA ol gleAte:
18 "ok WA EPGB)E A7l fsiA golold FEEEE of 2.

- pni(c) : FF T GB;e FEAMAA FIHH o2 FEeE FulRLY ol tidl o] ASGERE
4
&7 GBo AIZAAIZHEE @AANA FAg FujRte] $& o] &3t Altd
EAES ZE FolFREE JHA%Y. <E1>9 @9 49 wYsith

QeI 570 GBolA FY3te 7t 9] 7Id A EP(GB) < th&3 2tk AH8-A A4 o F
FAA uft7tA ol APFA FF5 T GBY FEANAA FIR FAste 1A & c
3 32 FEF0 GBY FAAE F (goft+l+)Fol Ha, F5TH GBIA TFIE + 4
T 7t pgsilgei(uft)+1+c) 7F Bt weba] GBioll g B 5o 79138 A3l AEdoF &
71t 7HAL 238 HAANE psma(uft) #F FE 70 GBjol TU7HE pgsilgei(uft)+1+c) Fol Z
& gto] "tk & Min { psmn(uft), pgsigci(uft)+1+c) } olth. 289, JPFA 579 GB
ZFEARMAA 712 Foste 149 F co g FELEE pnioR FAY F JLBE, 9
g o83ty 7|d7tA S T3] HaAME HM =EE VHES SN ES 5% g EF o
& €

-

oy ek

_70_



AN 2RE AT clo|HES JAAAFH hF A7

EP(GB)) = 3pm;(c) X Min {ps ey (uft), pgs, (gc; (uft) + 1+ )}

pgsi{c) : T T GBolA AFA7L ¢ W #4713
pgsj(e) = pgm7t ©
goi(t) : t Aol 5ol GBo) 434 ¢

V.28 &

2 A7 g9 v 2ok AA, S AEE 2ok AYEHA Fuistr] 4§ dlo|HEY
AR TEAS AABAT 22 2P EY AN E B A E FEI] 8] AT
GO AE(BA)E ZZ9 AH(e] 23 &, 282 A, F5 7o) HA3 FojdadA
S & F gon JojdEF Tt FHA AL T3 HA NG FAl s HHo ¢
oAt A o mstA doh B, 71E9] drdA A Ba AAHA FFS TR ¢
g3 ol AR FAE AN A S B ofy ol JAPEAR ] AMRE Jdig ARAS A
T FE HRBE Sato TEIAT A, Tl GABR FH 7 :1“4 24E AASA A
ANgozH JtANE By FAE FEI va TuE Y% A EA BY S dAEdT O
A, B AFAA A A5 Ao|HEE T2 FF 9 AT 3o 7}% 3, o]Eo] AN
st TuHYAIEARL B4 AES /M A-GEHA ao] Fuld = URE oK AT 1Y
o] §8¢ Hd=z & £ Utk

2 A7 dAFHeRE B RN AN AZA Ao AAR 87 YT AT
g oo]dE IBAZ} F8(Implementation)¥ olo}F 319, o7]dl& W2 AZto] 2 €Th AIZHS
9&317] flsted A" dRE AEstd H7AE 24T & oy, JEY A2EH &
Hahe AL A E ol of g}, o]} o] FEE A 2ElF} Zhzhe] Ao A] =3 AA] dlo]g
g o] &3] & AFo A ARG QA AAYTA Y HE HUtsls Aol FFo FAA FHAjolr},

Olt

[ =)

o2t

i

Anthony, P., Hall, W., Dang, V. D.., and Jennings, N., “Autonomous agents for participating in
multiple on-line auctions,” In Proceedings of IJCAI Workshop on E-Business and
the Intelligent Web, Seattle, WA., 2001.

Chavez, A., and Maes, P., "Kasbah: An agent marketplace for buying and selling goods,” In
Proceedings of Ist International _Coﬁference_ and Exhibition on the Practical
Application of Intelligent Agents and Multi-Agents (PAAMY), 1996, pp. 75-90.

_71_



"ARA AT, A14F #23, 2006 129

Chy, S. C,, and Hong, J. S., "Designing Intelligent System for Purchase Decision Making in
Retail Electronic Commerce,” Journal of Korean Intelligent Information Systems, Vol.
10, No. 2, 2004, pp. 147-163.

Dasgupta, P., Narasimahn, N., Moser, L. E. and Melliar-Smith, P. M., "MAgNET: Mobile
Agents for Networked Electronic Trading,” IEEE Transactions on Knowledge and
Data Engineering(11:4), July/August, 1999, pp. 509-525.

Guttman, R. H., Moukas, A. G., and Maes, P. "Agent-mediated electronic commerce: A
survey,” The Knowledge Engineering Review, Vol. 13, No. 2, 1998, pp. 147-159.

Guttman, R. H,, and Maes, P. "Agent-mediated integrative negotiation for retail electronic
commerce,” In Proceedings of the 2Znd International Workshop on Cooperative
Information Agents (CIA’98), 1998a.

Ito, T., Fukuta, N., Shinfani, T., and Sycara, K., "BiddingBot: A multi-agent support system
for cooperative bidding in multiple auctions,” In Proceedings of the 4th International
Conference on Multi-Agent Systems (ICMAS-2000), 2000a, pp. 399-400.

Ito, T., Fukuta, N., Yamada, R., Shintani, T., and Sycara, K., "Cooperative Bidding Mechanism
among Agents in Multiple Online Auctions,” in Proceedings of the 6th Pacific Rim
International Conference on Artificial Intelligence (PRICAI-2000), 2000b, p. 810.

Ito, T, Ochi, H,, and Shintani, T., "A Group Buy Protocol based on Coalition Formation for
Agent-mediated E-Commerce,” In the Proceedings of the second International
Conference on Software Engineering, Artificial Intelligence, Networking &
Parallel/Distributed Computing (SNPD’01), 2001a, pp. 921-927. .

Kang, J. Y, Song, J. I, Lee J. G, and Lee, E. S., "ICOMA: Agent-based Intelligent Electronic
Commerce System on the Internet” Proceedings of International Conference on
Electronic Commerce "985, Seoul, Korea, April 6-9, 1998, pp. 23-29.

Ketchpel, S., "Coalition Formation Among Autonomous Agents,” C. Castelfranchi and J.
Muller, (eds.), From Reactions to Cognition: Proceedings of MAAMAW93, Lecture
Notes in Artificial Intelligence, Springer Verlag Publishers, 1995, p. 957.

Lander, S, and Lesser, V., "Understanding the Role of Negotiation in Distributed Search
Among Heterogeneous -Agents,” In the Proceedings of the Thirteenth International
Joint Conference on Artificial Intelligence, Chambery, France, August 1993.

Lee, J. K, and Kim, ], ”Agent consistency maintenance protocol,” Working Paper, Korea
Advanced Institute of Science and Technology, 1996.

Lee, J. K, and Lee, W, "An Intelligent Agent-Based Competitive Contract
Process'UNIK-AGENT,” Intematioﬁal ]ournal of Intelligent Systems in Accounting,
Finance & Management, 1998, pp. 91-105. . ‘

_72_



Ad7tE 2AE A doldES] JAAATH @ A7

Lee, S. K, Lee, J. K. and Lee, K ], "Customized Purchase Supporting Expert System:
UNIK?SES,” Expert Systems with Applications, Vol. 11, No. 4, 1996, pp. 431-441.

McNulty S. K., Wilson A. G., and Wilson G., The Impact of Technology on the Scientific
Method, Statistical Science Group, Los Alamos National Laboratory.

Milani, A, and Marcugini, S., "COOPBOT: Distributed Cooperating Agents for Electronic
Market,” Proceedings of International Conference on Electronic Commerce ‘98, April
6-9, Seoul, Korea, 1998, pp. 30-42.

Murch, R., and Johnson, T., Intelligent Software Agents, Prentice Hall, Inc, A Simon &
Schuster Company, Upper Saddle River, NJ., 1999.

Nunamaker, J. F., Jr., Dennis, A. R, Valacich, J. S, and Vogel, D. R, "Information
Technology for Negotiating Groups: Generating Options for Mutual Gain,”
Management Science, October 1991.

Preist, C., Bartolini, C., and Phillips, I., "Algorithm Design for Agents which participate in
Multiple Simultaneous Auctions,” in F. Dignum, and U. Cortes (eds.),
Agent-Mediated Electronic Commerce 2000 Workshop, Springer, 2001, pp. 139-1%4.

Rodriguez, J. A., Noriega, P., Sierra, C., and Padget J., "FM9.5:A Java-based Electronic
Auction House,” In Proceedings of Znd International Conference on the Practical
Appliaation of Intelligent Agents and Multi-Agent Technology (PAAMY7), 1997.

Shehory, O., and Kraus. S., "Coalition Formation among Autonomous Agents: Strategies and
Complexity,” C. Castelfranchi and J. Muller (eds.), From Reactions to 10 Cognition:
Proceedings of MAAMAW'93, Springer Verlag Publishers, Lecture Notes in Artificial
Intelligence, 1995, p. 957.

Teodorescu H. N, and Zbancioc M., "Two Fuzzy Economic Models with Nonlinear
Dynamics,” Proceedings of the Romanian Academy, Series A, Vol. 6, No. 1, 2005.

Turban, E., and King, D., Introduction to E-Commerce, Prentice-Hall, 2003.

Wilder, C, Intelligent Agents Add Spark To Electronic Commerce, Accenture Technology Lab, 199%.

Wurman, P. R, Wellman, M P, and Walsh, W. E, "The Michigan Internet AuctionBot: A
Configurable Auction Server for Human and Software Agents,” In Proceedings o the
Second International Conference on Autonomous Agents, Minneapolis, MN, USA, May 1998,

Yamamoto, J., and Sycara, K., "A Stable and Efficient Buyer Coalition Formation Scheme for
E-Marketplaces,” In Proceedings of the 5th International Conference on Autonomous
Agents (Agents’2001), 2001, pp. 576-583.

Yokoo, M., Durfee, E., Ishida, T., and Kuwabara, K., "Distributed Constraint Satisfaction for
Formalizing Distributed Problem Solving,” In the Proceedings of the 12th IEEE
International Conference on Distributed Computing Systems, 1992.

_73_



"ARA2"AT, A4A A28, 20059 12€

<Abstract>

Decision Rules of Intelligent Agents for Purchase
Pricing Decision

Seok-Chin Chu

In order to purchase a product cheaper, a lot of customers have been trying to search one
or more marketplaces. Ever since the commercial use of the Internet, several types of
marketplaces have been operating successfully on the Internet. Some of them are online
shopping malls, auction markets, and group-buying markets. They have the price settlement
mechanisms of their own. Online shopping malls where many stores are located support a
customer to purchase the product that matches his/her requests such as price, function,
design, and so forth. In online auction market, a customer can buy the product by making
bids sequentially and competitively until a final price is reached. In online group-buying
market, a customer can purchase the product by aggregating the orders from several buyers
so that cheaper prices can be negotiated. The cheaper customers could purchase the same
product item, the more satisfied they would be. However, it is very difficult for the customer
to determine the marketplace to purchase, considering different kinds of marketplaces at the
same time. Even though the purchasing price is cheapest in one marketplace, it is very
difficult for customers to convince it the cheapest for all marketplaces. Therefore, rules and
methods have been developed for purchase decision making in multiple marketplaces to reach
the optimal purchase decision as a whole. They can maximize customer’s utility and resolve

the conflicts with other marketplaces through multi-agent negotiation.

Keywords: Intelligent Agent, Electronic Commerce, Multi-Agent Negotiation, Purchase
Deciston Making
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