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Abstract
Due to recent growing interest in autonomous software agents and their potential application
in areas such as electronic commerce, the autonomous negotiation become more important, Evidence
from both theoretical analysis and observations of human interactions suggests that if decision
makers have prior information on opponents and furthermore learn the behaviors of other agents

from interaction, the overall payoff would increase.

We propose a new methodology for a strategy

finding process using data mining in autonomous negotiation system: ANSIA(Autonomous Negotiation
System using Intelligent Agent). ANSIA is a strategy based negotiation system. The framework of

ANSIA is composed of following component layers :

1) search agent layer, 2) data mining agent

layer and 3) negotiation agent layer. In the data mining agent layer, that plays a key role as a
system engine, extracts strategy from the historic negotiation is extracted by competitive
learning in neural network. In negotiation agent layer, we propose the autconomous negotiation
process mode! that enables to estimate the strategy of opponent and achieve interactive
settlement of negotiation, ANSIA is motivated by providing a computational framework for
negotiation and by defining a strategy finding model with an autonomous negotiation process.
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HAasjel g Jix]a AlA A E ] (decision tree:
o5t Eel)g HsHIl Astel 2 44 2 Apole]
232 A (correlation) & BAsle] 28] M
AE A3t RIJ|Ee](incipient tree)E A3}
= 1A AA By UURE ol &3t EE
zH;mU}L 25HA Y] 22 & 7B Qlck

2 =2oME Az e gAY Fel
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) NPT 3% o8&
NPT 3 obe]&e] Aa) A4 27 49 o}

(1) N-cluster
2 =Edde E7 Y J)&(split
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w* T B3 tjato]
depth(i) : NPT2] Zo], of) FE(root)&
depth(i), 2|2+ depth(£32] 7i5=)
sfattribute) : Ao tf3t RS

rir

=PY 2

E(sibling)d] 74
e 2AAAe s gel A AT L
of Aztel ¥ + glch,

Initialization

Z7]&(initialization) Al M= &4, e,
Palold g Yo (LS AX AHE Aol
it A EY dAUEE dojult)

H =Rojx= CLY 27 %3 N4&E N-neuron
2o Foirt

- N-neuron

A ¥A delEzt dYEe (LY wEY A
olmd, R g 2.2.200M FT e A%
d &4 N-clustergt®] Izt olatd £49] Zeja

B 2] si2] Fo| Hr}
N—neuron = IZIDN— cluster ( continous attribute')
X Jl 10( discrete attribute')

where

n: AA £49] -’F—
m: AA £40 + F &
N— cluster ( continous attnbute) i HRl A&y &
ol ozt S8AH A

O ( continous attribute’) : 1 HE] o]Aty o]

I PSEDIE RS

Expansion and Merge

2 (Expansion) A= NPTE 9% =

T8z ©AlolH, M (Merge) A= 27|

Ee]o] niztxo] wmet 223 st Aot
-Eed mztx ZAl

EzY nzt=st 5317} TR o] A

dopt 2Ms] 27 AIFRE F3te Al
2 =FoMe B R HE2A oFf

Belstolct. Eele uige g Axts F= Yy

th& 3 2

rlo tlo 2L o,

Case 1. Y =50l =li%lo] 27) o] &)
= EF
1) 9% o5 AY3ic] a <1
2) % E3]7‘°](depth)4 rE —S‘ FA3= &
3 dlolely] it} 2 4AzLe] XpolE A4t
?"7]'04 o] k& Bt gt
3) If (%3 Zel&ee] 43U Aol % a)
> B then 3|9 ZAElE H3 sHs3ict

Case 2. MUY ==Fo] shEol 1M E2ys
e Ay

1) U2t% o & BYPch (0< a < 1)

2) sl %49 RE dolslel Huizkat Hagt
o Aolol a g Fked of & a2 Tk

3) 2 S AEY B AolE AT o
& Bt gt

4) If @ < B then 3¢ ZyAEL= HY
7hs3tct

- Subtree

Fdgt Zio|(depth)4d] kE2 &4 F3lo
o 3tm, 2 Zol2 depthd A3 gl EgE
subtree® A2I3tct & 27} 7148l FE(root)
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& 71Fo R Fdsteiof Ut ghath — bz {1, 2} & Zol o]ik3} A7 tlo]¥

-ZatciAof o8t o] AH(pseudo) T == T2} 7 of ThA]l {aFx] 1 — AEAF Abx] 2 — cf=bitiz
c}, Lol defe] on] e £4& FoisiA Hch
o & 5ol A 1,2 HdAE B3 €& Egle 2
Expansion(List(A), Path) 7 59 23, CLe B3 E2 PASE @AY
{ o] sisle ¥ 332} Ut
If o 7} Exgchd
w= o
GOTO Stepl
Else
List(A)o] Sl BE &Ko thste] CRAA
List(A)% #A RS 71R £4& o=
3 gt
If woll §2d0) 27) ol &Y A%
2)e) e Auh
Medg]z]) ore &g 0w o Frh
End if
GOTO Stepl
End if
}
ans HZ
Step 1
{ a8l 5 P& NFT
s(w) =0
For k =1 to N-cluster(w ) P ERIRT PU I D O DV VR D L»zra
s g2t Hdel EAste 2§ ¥ G2 i 1 R Ml i
Ir &x3%chd s 1= 2ot |=2| 1715 62,16, 89|16 1416, 16]16.16] . | . 116.16
s(w) ++ Wo| s 1| Q2| A7t 22| 17]-0. 86|15, 76|13 39|14, 8213 50|13, 98|13 84] 13.85
End if W) s 4 [enet|=ot|F | 17|13 68[16. 91|15 19]16.06]15. 63{15.64|15. 63| 15.63
Next Wl s aicie{art|3u) 1711 66|6.83|5 30[5 m[550] . . [ &s0
wEAo] it AT E s(w)7) A s 4|d2 | 2HFZ| 17]0 77|15, 79{13 67]14. 8713 84} 14. 42] 14. 12&14 17
List(A) = List(A) - © sl S Bihut (M7 | 17]6.4518.21{7.27)7.66]7.43|7.49|7. 46| 7. 46
For k =1 to s(w) W s sla 2=t zw] 17|10 02\11. 4110, 63110, 79|10, 71} . . tien
Z]-AIQ] E‘ﬂzﬂ -‘.’—]5!]% Pathoﬂ 7]%3}]:} We| S_ 4 |chRH 22 3% 17]4.59|8.14|5.2716.14|5. 71} . ) 57
Nei);’panSIOn(Llst(A), Path) 3. daadz FgAsie] sje
H 713l 52 EejofA 2 2e toly gEE BF A
o] E]E.‘-"/] _/_br/‘.#?koﬂu} o:lz‘sl:% wil l:ﬂO]E]E]»‘——— A
.l 3keh 51 © gl o= } T on - 0 0° =g A
JgctAo] it AR e thEat ok & o 4 gy, Talsl F 300A 2 WFtEe] 2jn
] = A2 o B(row) £4& HEYE PR
et o) sjRigol AT wdl dEREe AP
For i =0 7+ omstA Hrl
depth(i)%El SubtreeZ Z&rt} a9 52 ¥ 3% AAAAM Felstd
If Subtree7} Z&=}3tcid W W o =T 6B AAEET HAHZke o=
Hzts FAME 3l g2 sid

If = ZApg nh&dichd

- T HE A3 LAl X
depth(i)®) £4& AT T} B W, = == HE 4T HYYPol thEHE

: ) HArA 8 sE
List(A)oll depth(1)5¥ depth(i)7}A] g © .
o] &g i L}u]z]—rﬁ;_/xoq__g_r Aol =} - Wy — == DE RAAET 43l EEH e
Path |43 & gl gazeg g
Expansion{List(A), Path) W - =T FE Mg L4700 tfeEE A
Met:ge(i—l) 23 e
e if e T R AN 447 heEE Ba
Next #eg siel
) 5 AEdos sol Az SN ot
o3t &Ado] Ao F83 FIE uw[A= A9
2.2.4 ¥A 2| 33 (Post-process) FE O3t £HEX FUE A2E delErt
(1) &4 Eol3g ul fAzsge] mES AFY + Utk
WA 1,29 AE Bal A dAEBE A Y on|7t o ol vlE FAdo|HEI A, F
s+ ¥ 2k 7H(negotiation strategy dimension)& - AAg IR Aol dg £ AdA Hoke Ae
et AR ZF aA A e g Z2rx] Y dlolE g ojmj gty
4 NFELR PAAYFTLE F4%te w0l
c}. (2) Parderzr A
€ on] 9 £H4E FAste 2ol Hadl A 4 S9zkel diEE gAY ¥t
th 2.2.1 dolgl WMBoA o Abz] {24t of 2 AAog ALY 4 gith o] IS thA] Al
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AMRE £ 9l F7fe] He(tactics)E HIZLo]of
ghct,

- 3f8l (negotiation pattern) : wre] FAatol A
Byl ghufziel pufatete] 714de) 38 vepd
Zog g thele ﬁ“ow«l APzt 2 A
249 ]9 (payoff)& 4”]‘}5}

- A& (negotiation tactics) : YA }F & &
4+e]  ©h2](negotiation frequency nicte] st}

= Fufzte] AA(decision)& Jun|dt= Hog
< =wolMe E 40 o] 37HA] FR A S
% 2 gt

g Seller Buyer
7; 0"z} or e orz oy 719
3 zto]Z b zto}F 5t
(Robust) 1/3*}010“,{1 43 1/3;\}01—51]& 23
= 0r3} 032 0134 07 *4]
: ol 3 F3h Aol & “’J
(Mediocre) 1/3*}0101?11 A% 1/3*}01_51}*? AA
ot 013} 038 Aol F or=t 0778
% 4+¢] 1/3410] 0l 4 Aol 2 22l
(Amicable) A 1/3}\]-01—;‘1]/’*‘1 23
- N H2t RP8] zlol&
2| s e | S o e
Z ‘r ol& 3583
2 =32 P gtow oA | ié? o

X 4. A&y 25

- A2k (negotiation strategy) :@: FAIS Clg2
i
3

ZAA A& (decision point)5°o] 2oql
@ Agolst wel g o) A 28 golol
S 4 ol

-A &(negotiation strategy set) : o3t

£497%o] thstel BeAEaY mE
ge euja

s 3

A3 QAL BT & S4o] Feiay
YW A SHAES th Ao uE T o
g Auysieln, 2t 4ol tigHE AVE £ B

U Fgo] U LSS o] (payoff)e] &

2
AR Psto] A g oulgict

2.4 A% ¥4 2
2.4.1 §H2%

o] Rold THE A5 WA BLL ool HES
PR i i A%E
43} ¢ Ao 23004 TUY Wn wa
ol q fold WHALE ol &3ted AAE 3
st 43e mud @ Aotk
AEstE BN S thedt e 3N AES

oot

r

(1) Match Making

MEE gAare] e ABlA(instance) 7t BAEA H
H oo]HEE= AMELR FAY HA4E woEtA
3ol £A4E& A AES ‘LHJH?'S}% shofj2t-&

24 ool AEolz 2385 Brh 238 Wil B
24 ololdEs A4 mdo| uel pAY &3}
SU% £98 710 ARS Bojsl oS 2

A9stol ARG G4 ool A=A WAt £
of Fa oe]dEE sy ztojxiel AZF
(connection)& 314 Hc},

gt nhnfjzle}l o] H Fole YAt oo|HE
WA AT U Rdeld TEHC gt ¥4 A

£

o N2 WY JrUre] 447 EAW
42 Axa ot 3L A & Fohi: ARe
sagit.

) P A4 (negotiation process)
1‘0}”‘ Ay A F 7% oo (payoff)o] 2 d
Qg & AT el R P ool uEL
2ot Ptz o] EoistA Hel

(3) Finalize negotiation
ol T WL whEdl HA s 73 el
A xbriare) Azt utel Aigtel Aeh &3 uof
Sol%E wols= ¥AHE ul(struck bargain)3}
A, g @l sid W o]olg diolE wo]Aof
AgstA Heh, olsh Falo] uloly ool Eol
A2 A2z ZTAE 3 (trigger)stA Hu),
ole} T APow MEL P dAu Ao it
At Fd2 o] Folx| A Hrt

-AE Yy mdel B AYIEL thet Yrh

Label: Autonomous Negotiation Process
Preprocessing
sub_1 %tujzpel AZ@gich,
sub_2 Match making
sub 3 A= Ao &o AUt A FojM 7}
H olojo] & Mg Fohdch
Main
Begin
Z71M e initial offer)& A]Z3ich
For (10 % of | RP,—RP,| > | O1=0r1 ) {
If 3hjxte] 2ot € A
Aol oL A&E Fol A gl

Else If
FE AYY the W& Hob YY)
End If
End
ENDSTEP
sub_I AeNE Szt
sub_2 tlo|e] & DBof| = Zgic),

3. +9s B}

3.1 38 Ay
2 Rl AFEATAY FAAETA B
ELARE, fitold(payoff)& | Algch.

- 3 AEl A Y] S (rate of struck bargain) @ X%
FRA2 e (opponent) 2] P olM A
A PAAzol izt @itel EREE 8] &0
t}. (struck bargain)

- Pfol o (payoff) AsPLGRLY HEYS
Axrai 7] side AP RDl EtEAIZ ¥
dollA @& o] & FAdtodof gich

3.2 4% B34

Ay g AR o722 efol mleby
Bt ofo]WEL} HA WEIL A Fadlol
2Py gaders 323 B A"l A5
o4& Bt HAS It
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ﬁ)& A)a (R 5)
gﬁwlu%ﬂ Bl e AEL %a«%%
sArh

2 12]¥ F}E(graphic card) & A LR
%7 S T #
ATC] A
wropap | BETIETE ) o | Seller L
&4 Seller 2
x| BVHEE | g | BEL
e cfhat
FH A AR
x| B o‘“Aq =4 | ss% |50000~290000
el AFEL
"FE‘; ﬁ _.]LH 4 (ﬁé’:bg 1~20
I O
shoj el &) g o] Atad By, £

(2) B4 AEIe) 0|72 (X 6)

Seller 8} - =
s FA} }E e 53
Wael 7t ehAel A
HoFesE 2 4 9)
Seller ﬂl%;:l Eﬂ? 01:4‘% ol Zoto gl 71z
1 ol 1y U, F 2AE Flojd
L A3k Holx|: ole
| Zof thgt ojal S
IEULIOI Hl—l-7]2]] T A Fod 5 1T
Seller oltjals, 3o & #Hoide 233 2>
5 . - T oozl suAe Boly
f{;ﬂe glal vhed | ML EAlo)] R
POl E BHoR @ v

6 FY dE7

Lo
Jm
on

7+e] 1200742 A vlolE| 2HE NPTE
F243t7] ¢1%k CLe] =} NPTY wiztEe] 7k
I

A3 dlole 1 1200 x 21(5 &4k 16 P
‘%‘%I o] HE|Fel 2 FA4H A P4 dolE
-CLe] 53 4~(epoch: 0]8} me) : 5000%],
10000%], 100000%}
-CLe] %t&Hul8(learning late:
0.5, 0.7, 0.9
-\NPTQ] HiZt% a: 0.1, 0.15, 0.2, 0.3, 0.75

ols} Ir)

3.3 42 4
(1) NPT2A

= 10000, Ir = 0.7o]A 5ol NPT& C}2-3}
Zrt

~a =0.2, 0.3

378" NPTE a%k°l F7Hde] met sde ¥y
o dofjul= & B 4 Utk ol aglel 7y
of whet NPTS] ®1Zte7} "ol A NPTZL 2bA @4
tolele] siel & 2t Lo mel wizstAl EAs)
« Zetehs 2lg on gttt

e R

2101|015 0.2 | 0.3 | 0.72

5000 0.33 | 0.31 | 0.31 | 0.31
10000 | 0.34 | 0.32 | 0.33 | 0.33 | 0.41
100000 | 0.40 | 0.40 | 0.39 | 0.39

me

7. FAJEHAEE

raie of s
Struck
bargam
' 100000
10000
5000 me
[@5000 @ 10000 O100000 |
1% 6. YA ErHuE
P& 010124‘544 FY AlEdeld e ¢
94 2437121 ¢] FWAtoll thsted zhzh 10002 o) A
AlEdold g Fal ﬁ*‘ﬂ’é%‘ga F-3hoich

H 7olA %} T °“:°] b R *—Jﬁ«] A=
PAEIZHEo] 300l 7183t X ol
Rangaswamy[10] &) ?i:v'-é—v}"] Q172 @*LE}QQS
11,7580} &4 U= 2g o 4 gt}

53] me7} F7%tol whal HEHEo] Holxl: A
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S & 4 Jd, o A} LY #HFHeUE 21
ol mletd o2y sielg HE3 o &3] U o]
A= FAA oo &3l ko] yilgdH
Ziog waEgrl,

223 dgldeg ¢F 0.75%°] &A A A%
o= AJAEIS] WZE 7} oA AlAgY I}
Eotg Aol AL X ByW 2AE of
M= Parel 7Hsdlod A EldB]Eo] ol ZHo
2 9y slgict

(3) Faold]
a1 0.1 0.15 0.2 0.3

me

5000 9.95 9.86 9.86 9.63
100000 | 10.68 10.69 10. 49 10,49

# 8. ol

10
Fayol!
9.8

(0w
a3 7. 4ol

A
Fajolele] Az AlA¥Y a7t S7He] uhe}
Fajolalo]l 27 F7tste A¥E HoETh o 2
e AlaRlY Uztegt el mhel 7 &4
w2 shele] BRI AoiA, Alagle] P ool
BV} mEs & Z9Y FAUYED ot
FaAeg X ol Feisty] diEez kg

= gict.

o
[s]

4. AE
B =RoldE A FAUIHE vYer B
& T&3ln, T&5H RdEE ol nfoly
Edle] ARE 323l 2WE A, %
FR(AA)E 53l Az A filsty
o] HE7} #E3 ol st= P ZEAAE F 3}
7 o]lE FHY 4+ o RAL AAYcteEy 2
=5o) 2jel7} glrial dhzlch

oo o3t sjRo] thFEI e HEUA
gdodof el Aoy dFEol 2 P4l
g Bao] oy FarEed I Al=Urke 3
ol L B S 4 glom, w3 “HAA
Al"ofl thdt wWATY olgof olF ol &F + U=
“Hato] Tyt ZRAAE B3} dlo] B ¥
21U A Bul(business practice)® g 713ict
£ 2g gl & & Aok

Yalol QU W 4 MMHeR W KAt
vl2 stojz} EE Fojxie] ojelFzof WIE ol
olt}, olgt Alrhutel o] FRE uiEA upotyd
of gutAog Faold st Z olelE d F ol
th. ShAnt 1.1 104 AFEE uiel ol Qlzte]

2 o n&

k
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HRPolde FRY Faf, FE oF Fo=
miz}t = Fujape} o]efF2e] olsfrt ojFch
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HEo gAggLelR, & Arhde AA q&
dolEl 25 Aol ol Ad¥E ¢ste ojHY
4 48 71y FastA AZste 7t st o1y
Fzo] oigt F2Ad HIAAen & 4 drh
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