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Abstract: The proposed model labels the negotiation history data automatically by making full use of the implicit
information in negotiation history. Then, the labeled data become the training samples of least-squares support
vector machine that outputs the estimation of opponent’s utility function. After that, the self’s utility function and
the estimation of opponent’s utility function constitute a constraint optimization problem that will be further figured
out by genetic algorithm. The optimal solution is the counter-offer of oneself. Experimental results show that the
proposed model is effective and efficient in environments where information is private and the prior knowledge is
not available.
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e 2 A B A () R 559 Bl AR LR 555 BN R, B Bl P A S O AL R O3 DL E IO JE T Agent [RTHL TR
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WAE.@ Wi P 2030 T 5 b 7 50T 0 L ok T 450 ) BB X 1) 25.8) i o o s B 70 465 1) W o B BL R, B0
Agent WA HEGE H T 00K 2545 BORGE 10 E C9T BLHRAT 10 B 7 30 48 A8 S0 00 T - X004 2 WU TR B
Tl SR W BRI 5T

TS SRS A T L BT T AR 2 45 0 (B IR 9 9 A0 S R T 30 A SR L8 2 ) 19 D7 5 5 N B0 75 e SR AL
T i g 3K AN AT — AN B (R 9T 4  Bayesian learning!™ i fii 52 76 iy 7 e SRS IR0 o 4 52 )32 1602 20 D5 0k A
IXFR T VR Agent B 4G T B L — AN T IR A I 2 fR B A PR B 1 4E (set of hypotheses), I i 1X 26415 52 1) 4]
U MR 1 s O R P AR X T (R 130, R Bayesian 10 DUJAS W7 b 5 7 3¢ 1562 1790 A 2 s J R 2 > 1 11 Jk &
AR V52 (19 MR 24 A7 A L T 1 ke 556 9B A% 1 5 (evolutionary  computing) 7 vE W B 55 W& G i ol 5 K1 181 3¢ 186 DR £ oy
T O B R N W R T AR R A X R R AR Ak, LA A ) T T SR A% B BE A T (kernel density
estimation, {i #% KDE) 5 3201 56 Al 4 T AE A Blb 7 0 (160 B0 T, 4R Je M40 R AL B 500 65 % (1 B 7 AR 3 4
HE 5508 7 28 TSR ARBL 0 2 2 8. ) A A Bl 7 SR T 5 B A T AN D R b, E AR I 4 AR A B Agent f
VB ] L AR i KR I R ML ) S (K -armed bandit problem)™ $5 B4 T {3 (70 75 25 [ty B A 200 45 4 KR I ML
I S SRR A, SR T 2% SO AL B T LA 22 05 3 Al 1R S 59 5 LIRS0 0 s O 8 DAy Sl 44 ot v
TEAT AP 2 WL 45 S RO FR A 15 Agent. =i 45 N5t T —A Agent [/ 25 13UBI (1) By i 452 28 (MIN) I -7 g
LRt L3R T XL 22 U R )l g VR i HE AL B9 (ACEA). ACEA SV K IRTENLHI 51 N HEAL T8, IR
T G AR B AT .

3 e SRS IR M A7 A DR - T T AR D 21 6 R U A A 1 POV B Ay A B e O
TS R K, b G P C AT AU BE bR K PR DR AT B B 5, 3 i €6 R A0 TR R AT (1 4 6 0 1. Bayesian 5 11!
AL 10 7 VR B A B o s SCHE — MBS R 2 I MR (1 1 . T 33K 48 8% 5 17 PR A0U88R 21 56 1 1 5 )
AH 2 IR SCHR 9] Hh B 8 T A3 5% 3 1 4 BE A0 M DA $117 Bk $100, 3 7 B 5 B 5 % A 1) 4 56 401iH .Raymond
5 NSk T AR GEI0 Bayesian 7595, 3 H R 08 725 4 160 05 T R SR 75RO 1 45 56 00 RS 4E ok 12k SR A B Dy 7
T (Y AL s 25 #5500 155 o T L abb D7 92 5 S v 2 ) T A S LSRR AT I 2, 24 B 00 0, B 5 25 ok 2 4 4
SR Vb R 1A B A ] B R A AR SO SE IR 43 5 SCHR[L3] T 19 U7 V8 N RIORT S5 o Bt ) B AT T B4

ARSCHEH T — N3 S 0L £ DS B 7 el SR R (learning decision model, Kk LDM).LDM i :f
T HP R AR B Sl B 7 0 S R o ) T 1 3 AL 8 AR, A 3 1) 7 S 0 Ry S 1) =[] U (support
vector regression, [ FR SVR)F VLM IIZRFEA,SVR (127 3 45 5 0 TR0 H s £ 004k v 2685 © 7 R0 eR 250R0
oF T 230 R B A VA s — AN RO A 1) R B S R P 38 ARV SR AR A R A e R, 7 38 B B A A 2 L B R
HLLDM AR s E A LLT 3AN @ JoZUN F A58 56 50 R, B A 8 s i)l P, B Y T 25 AN [ 1)
AT 55 MR EE. @ AT 56 3R 1950 T 1 FATG 15 B A BT 1 25 IR B v B BT DU K 2 301 ol R #E A i e B
R E B X — S AE TR A B AR E E2.Q) R s 15 2R 10 B 75 1 %, 3 223 IR B e U7
(I3 80 A B R IR 4 v, W 5 [ 5 A 9 2 P sk />

1 hEESR

1.1 #EZR4ERK
3L LT 1 1 7 HE 42 (framework of negotiation, & #k FN) & X0 R () —A 7 Jo4:
FN =(AT,S,D,M,U,P),

HA A NS 51 Agent 4 AR ST R BZ XL R, & X A={Agent,, Agent,}. LA 1 54N Agent (1 /1 Bk
F,B—4 Agent 2 X T H L A AT LLsE Xk {Player,Opponent}. T g Bir i i s /i) 391 B, 7T AR 7R S HLAK 1)
I A B 8 [l .S o b 8 0 (P 7 DS OB 4, S = {51, S,y S 3 90 QU0 VY 12 8 % 25 1) Wb 80 0, W 55 0 T e A2
TN B IR B R fR S, 23 R RSEY. D ={D,, D,,..., D, }, D, 4 WM& 331 s, 3 2% X B AR 3G BELM Bl XU L
A R 3% 1 3 L (proposal) 7 A P2 — 2854 offer, 53 — 28 4 442 52 13t ¥ (accept) Rl 46 £ 43 i (reject).offer o & XK
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0=(b,b,,....0,), Ferh by AR I s 19 BAREUE. 40 s o WoR 2RI RS by B 17 SRR 17 ~F I o 2% 4 2 i
W (accept) TR B2 52 4 o5 i KK 1K) offer, By i ji B 46 46 28233 (reject) /s 4 4 55 56t T4k S b B, 1 i R IBCU 24
P Agent IR BE%L, U () :0 — R i O WA offer 44 ,R S84, U;(0) A offer o ) T Agent; 924 ]
{8, U, (o) € [u™, u™ ], u™, u™ Sy U, () HUE X T () 35 /ME S J KB P 4 B i B30 AR S5 RS A B S0 A8 B 41
X (alternating offers protocol, f& Fk AOP)MLi 4 AOP iy i i B 4% Il 1 BT 20 BRAEA T

eject\Accept

Fig.1 Negotiation process
1 i fE
12 EEREX
EX 1 EEE). Agent BRI 7 FIEEBR G K IE R WL % 7 B A — AP Bl T FR Bl 4, id 8 Round.
B, (02,0771 K&, H o' Lok Agent; R 4 Agent; ) offer. 8 1w B Ze BBl b5 T B i (03— ANl
EX 2(1h @t #2). s b A (el 4 42 ik () HE 41, 3R 7
(072,027 052,027, Accept,” ! | Rejecti ™) (i = j, Hi, j e {1,2}).
Herp Lo RN h(L<h <k) [F14 Agent; &4 Agent; 1) offer, Accept, ™) | Reject, ™) it [11 4 Agent; & 45 Agent;
[ 2 SR 41
TEX I(ATHEZXIE]). ui™ by nl i Agent; 8252 1) S /N RUFIAH, BE offer o BEGS B Agent 8252 < U, (0) > uf™*™.
U7, U™ B g Agent; [ 114332 B i) A SEHE, [u™, uf* ] Bk . Agent; ({9 il B2 X ],
EX 4AIEZE). {0]oe D, xD,x...x D,,uf® <U,(0) <u™} & Agent; fJ rl 2523, ic hy T;.offer o ALl
Agent; #:52 < 0eT,
TE X 5(1h @ AT 1T15). Agent, 5 Agent, ¥ AT e 52 U AT 4R T, N T, R4 W0 B PIAT 380 24 0 5 T8 S P 6 ) 5
VEFE AT AT SR Y AT AT SOh 2 B P RN AN AT R A R 2 SR TRT 42 52 38 (acceptable  region) 5 AT AT 3K
(feasible region) 1] % &.

Acceptable region Feasible | Acceptable region

of Agent; region of Agent,

Fig.2 Acceptable and feasible region
K2 s ik s AT
EX 6(ATTISLLE). AT b 54 vl AT 3R 1 Agent, 55 Agent, (¥ ] 3232 ARFH 1 1 43 L, i 2 ELBD

_HMAT) sy sy
E= T oT) T HO BB
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2 FRTAEF IO H RFAEE 2163
2 WMERFREE
2.1 EEBREEH

P ST LDM (1 6 AN 38204 v B B2 e 28 (receiver)  T6 5 77 5 $504f 2F (negotiation history database)-
BB AL VBB (estimate utility). 523 i) &8[9 JH (SVR) . it 4% 5032 (genetic algorithm, ik GA). Al HL#HI
(evaluate). [l 3 JE/R TIX 6 /N4 Fll B HL i 3 5V

Opponent agent

Proposal

)
[}
! Negotiation =
i [ Estimate |,_© history [, 2PPonent offer . 1 Reject | Accept [~ post
1 . € Receiver .
i utility database T dispose
' :
i i
1 5 :
H 3 = H
i 2 ° 1
: 5 g !
' o s !
i 2 o 1
1 le) !
i )
i L i
Self ! Self offer !
i — Evaluate
belief 1
1
1
i LDM
1

Fig.3 Negotiation decision model
K3 i s AR
TH B 2 (receiver): 32 OG- 5 oK 1 13 75 4t 1 (proposal), M 3 X = F4 et AL 9 s 9 b £ 0 1B A 7 Ak L
@© MBI EBGE offer I e S HIS B G, — 0 Ar ANV B 7 S8 8, ) — I AR 4 PRARHL AR Ee. @ e 3
IS Accept BY Reject I, UIAZ 45 15 15 )5 B2 Ak AR E (post dispose) S HEAT P i 45 A 1 i 5 b 2L TR A )i 82 Ak
FUAN B T AL a1 B AEAN4.
P 77 52 £ 4k E (negotiation history database): {7 fif r 7 1 77 52 45 8., BRI LAY 5 060 - 00 7 045 2 A ST i
B 1) sk B A SO 51 O T 1R A SORT 07 B0 Bt 13), B A W 7 XU R GE () offer AR R IETT . IR
JIT I (¥ B 7 SE2 48 1D R WA AE I [R5 e 5 AR BN PR 2 &5 0 L3k 1.
Table 1 Negotiation history data
F 1 U

Negotiation instance 1D Round Sender Did the receiver accept the offer Offer
00031 1 Opponent yes b11 b1y ... bin

00031 2 Self No b21 bzz b2n

{16 T 2T (estimate. utility )35/ BB £ 1T PRS2 5 e 2 1 BL(SVIR) 111 25 B A A S 1 U 2
% offer o 1% Hth 7 06T 0PG4y M e S0 3 U1 5B A0 12 o4 S50 JGAA SR A2 0 A . T
5 A R e T 5 SR P 7 73 S KR o 10 B £ 0 7% 2 L T 40 0 % 20T A0
o 3.2 P AN A

S [ B (SVIR): 8 1 45 225 57 sty 00 FRLAFL A R 72 2 1 25 4% O st 73 500 2 P i 3
{1 (estimation of Uy, () &% EU (<) ). % HEE] % T S5 0 I W 43¢ A SCSR PR i/ = e S 1o BRI, L
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PRIV 2 2 I FRAE 2R 3.3 P iliA.
AL S (GA): M 1 S RF 1) AR A A AR 27 21 45 20 T MO BRI AG T EU ) () 455 B EU (o) 5 2

T BB PREU oy (o) 7E PR E TP A FZEVE, 216 18— A 255 280H] o i (integrative utility function, fif id 4 1U (+) ):
U (0) = BxU e (0) + (1= B)x EU . (0), B [0,] 1)
BN 5% T P A B . B R OK R B R O RO, R 2 0 R el 6T T IR A8 T LA AE B R
TR BT S0 B IR St TR A8 X B A DG 2R A0, R AR I BT LA AL AR AR R T W O R P R AR BT
ELASERTT B50 H D S TS 35 A W 7S 0 SRR 4 At A 10 (o) RSB, B AT A5 210 1 (R D Ak i)

{mgx IU(0) = #xU e (0) + (1— B)x EU,,, (0)

accept
st. U player (0) 2 uplayer

2

JHI 3 A S RS AR U 0 AL, BT SR A5 1003 AL foe DI A% R A2 43 25 18 T 073 0TI ROR T 280 PR L A s e D3 fE
PR SR AR RELE SR 3.4 iR,

PEALHLE (evaluate): 5 o Syt T E UL, 0% LA O R D 24U e (0°°) 2 U o (0F) B 53 75 Fl
T OUARAEFE a) U e (0°7°) > Uittt R XU (R CHR ] T A 6T, 0P T LU R 2 5b0) U e (0°F) < USIY G IR 0
HU ayer (1) < USSPt ToVE 50 T 18 ple— B AR G A FAREEI . @ U oy (07°) <U oy () A1 53 W FI A
BUARAEFL:A) 29U o (0°) 2 USSP IR R AT AR AT (k25 2 1) GR AL 50 T 1, R 0%'ib) 24U e (0% <
Usterer I i I T kP AR R, AS AT 68 5 00 T4k B AR 2 1) 5 [ A6 46 S5 00 T 4R 4 W v LB 4 Rl e r
OB ELT 4 2800

(U player (Oopp) 2U (Oself )) A (U player (Oopp) 2 uaccept) - ACCEpt,

player player
(U piayer (0*)>U player (0" ) AU player ()< ugfg;;’;) — Reject,
(U piayer 0) <U e (0" N AU layer (0¥ > Utaver) = 0%,
(U piager (0°P) <U e (0F)) A (U e (0%) < Ufar) — Reject.

22 It FYAE

A LT 45 PR R Agent IR EAS A FFHE S, BV EEDS H R, S0 i R, i it fE e — 2 g b
Kt T F MU RO 5T & H 1 offer #8472 1l 8252 52 P, BB Ik R Agent 38 # 2 & il
A4 R 6 Tt 1) offer RIS B AP B N.@ Oy K IR offer Qi R4 T 4252, et 32 v 70 0 T iy ] 43
P RN T 52 M offer I P4 76X T BN AT 42 52 45K,

HRAE b3k 23 Hr 4t offer 40 B 28 V& 70X T AT 52302 N 1) offer, L3 - & H 1 offer F1 L7 & H 4%
MR offer,iX—2 offer [¥X T 44 F 1 <% Bl A (M1 20000 39 00 10 S8 0 92> @ F A6 % T T e 3z 4k 2 A1 1)
offer,iX —3& offer J& 07 & HoR MR T332 (1) offer.iX—2& offer [0} T30 AR ¥ A6 X T2 I AN 1 38232 [X ) o,
SO ER K AN T 2 X IR] A s BT (Ut a2 AR LT AT B A L o TR T I BOREAL Uy
A LE A @) i HAF .

Ugpp' — R(0)-1 X (Ugp —Ugee®™), oy is accepted by opponent
WR(0,)
yi = accept min (3)
Uopp~ + Uopp .
> , 0; is not accepted by opponent

R(0)Z 7% 0 T4 0 U 73 14 WR (00) o B4 0 0 1IN S5 1 1 B B, I8 T/ 2 EL 0055 L £ 0, U ugses
ST IR £ S 6 T 37 K B A 1190, DR B 20 o Tk B P s (3) VS o0 7 B ey i
U g (4) AT 2825 e, 06 T 0 2 5 ) [ uspec] R 2 5 i [ges, uee] WSt 0 24y 0 T 4 X

i) LUt U ] A 4 K ] LUt ume ] b, T A 4 T 485 K ] 5 S T4 52 K ) 5 7 A .

© PEBRABRGAFIFURT  httpy/ www, jos. org. cn



28 FURTALEF ) 0 B St kAR 2165

e, 5.8) 1 U U, U B W T, SR 15 (),
max R(oi)flx( max

u player WR (Oi ) player

accept min
player +u player

2

RME AL VAT HE 1 5 (4) 5t offer o X T F R AOAG vy J5 B0 58 i T IR s B0 11 B sl ks i 1 72, T2
BT SVR I ZRBEAR.
2.3 Bt FHAE

5 3.2 T R NES R T INGREAR {0, y,) i =1,2,..., 1} I FH v 45 405 2 v 2 1) o 5

f(0) =Weg¢(0) +b ®)

SR INGRAEA I, g () 4 I B8 A B N2 T e S 28] 5 A4 A 0 4 T, b b 4 N\ 22 DR 1 =l 2 2 ol 2 il i 2
Ak Ay o AR R O 2 1) PR 0 00 1) R0 2% R 280 1 8 ) R 1 i 4 SR AR SRR 3 ) T I o A B ) B s — 3R
5 ) 2 1] T Fl(least-squares support vector regression, fii Rk LSSVR)PLLSSVR (1 AR st J2 Fl S X A4 i AR %
T ARUE SR ) LA AR S S TR, 0 KUt ER O 25 O WK O AR I T — KO AR LSSVRJEUEE [ ] il T
AR A 2 R A A 1)

" .
—Upiver)s O is accepted by opponent

Y = (4)

u
0, is not accepted by opponent

3 1 2 EI 2
sty =Weg(o)+b+<, =12,
FH Lagrange YA 29 AR Y ] 8 AR il 6 20 AL Ak 19 /8, B

min L= 2+ Y 8 -3 e Weg(0) +b+ & - ) ©)
M KKT 4184
S —05w=Yag(o)
a—L:0—>Zl:ai =0
» &
o )
—0—>0a,=C&
%
g—L=0—>W-¢(oi)+b+<§i -y, =0

MITRE () 25 w, & R 13 21

0 1" b 0
b eeelal ®
7H<E'211Y = (leyZl"'YyI) ’ I :(1111""1) va:(a1:a2 YYYY 0.’|) 1 Q = (¢(O)X¢(O)) = K(0,0) ’ i! J :1121"'v|-
H1 2 (8) AT LA ) o 4E oA RN TTREZH (7) T4 W R b, 38 W A b AR (B) 45 i LSSVR H %t RIVAUL 5 e %

f(o):zl“aiK(o,oi)+b )

i=1
BT B 5 (9) T T 01T B S 53 EU 0 (4
2.4 KRB thoffer
LSSVR 35| T 0 37 66 $ At BU, () HUAR S(OFE T 5 57 B0 BB U e () IS — A 5
ERTEREIU () o 7 A U 250 BN 1U (o) JoLK), B A2 ofer 94 75 1 T e I, T 4 5024 e
e 0 (2). P 0 oK R A 24 08 B, UM Ao R
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t=0;

VIR EE pop(t) ={0,,0,,...,0,}

repeat

V5 pop(t) AN A R Y

for i<~1to mdo

TEPFERAE;
X 38 HH AN AR BEAT AE SCARAE 7 A2 T I A
ST 7 A I AR AT AR S 4R A
AR S I A IR EE pop(t)

end for

F438E IR 7 HEF pop(t);

pop(t)ii n A pop(t+1)

tet+1

Until (7 2 210 44F)

AR E R SRR AN PR,

1) SRR A SR T S Em D, X R gm iy SR offer (3R 5 S AEMS 5 45— 25, B4 5 1) S (6 4 45 4y
h (b, by, ,) o A G AR TR — A R BT A B S IO s )L 308 5 AL 52 30 P ) B, AR ST 5 7 X7 3
FRH A 2 SRR T 28 i) — e g B 7 2

2) WIAEAFNEE AR PR b AN A (10 77 AR D7 R 0 S A T R O — N EUE XA [, H, T AN R R by #
TR I 8 DX 3 BT LA, SR 5 40 T A o P A At A J T T B B2 4l T SR A2, DU A A4 i N 3 4 2 e
T, S E 1A A0 R 2 b BRIk B 50 5 PR DR/ W0 P e P A O 1 s T ) 10 £3%.

3) ANV B VA3 N B R HON A 1) REL(2) (1 H AR BR L 1U (0) = B XU ey (0) + (L= B) X EU (0) JEA A2
i N BT R e AP v] LA B0 AN AR I S

4) Ve PR AR A B9 R 38 B BL 481 9% (fitness proportional model), U3 R 46 25 b v s 52 4% - Bk 05 vk A
AR 3 v R RBE 26 5 " TR I I B S A b, 3 L R, 32 T PR R R O L B P AR AR T

pop _ size

13 sp, b sp; = Fitness(i)/ > Fitness(j).

j=1
5) AC SCHR AT 0F 8 AR Y AR BEAT A SCHRAE AT LR W R AE SRS @ 4 B B> T 5 AN IR B R
;@ MR I Z T 5 AR £ A8 X, HARR N 5 AN R S G 0 1 AN AE SR
6) A 5B DRk AR SR T e e i 2 i A b A P i (0 A S SR SIS {1 AR S v g o A A R
SR K AR A T 70 o) =b £0.5(H, - )4 H,4 =ia(i)/2i,a(i)u1‘ﬁ$ Um BB 1, DA%
i=0

H(1-1/m) HUE A 0,m=20.b; 722 57 iy A9 2k DR EL; b b 28 5 i FR) ik PRLAEL Ly, Hy D 6 AT oy AL AR FRORT L BIE.
AR IBE AR BEE N 0.15. 9732 57 i 1) G (AR ANAE 1 O 10 RT3 52 390 [ 9 I T 2 5
7) FEZAR KA
L8 1l 2 P S SRR AT I 5 DR S0 T 28 1 A P B 25 2 RE T S5 I ] ) PR A A (10 5 AR B SC T A
SERAAE WAL I A A SR 2@ IEAUKEGE L 300;@) B AR i v I ) 1 L R

3 % B

LESR ST R ARG RN ER VO ARG S T A SCHRE H A ) 7 e Sep 20 1 7 BB 2 (1) 41 g, e 1
—ANFEEAUIIR 55 10 P i S BB U R I 2 5 3 O RS IR Agenty Rl MR 45 AR Agent,. T
A8 5 A IR S FAR A B o I ] 468 B T R () P R T P e BRI e 004 7
ST SN 2T B vib), 1RO BR EE SR
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1 b, —tol,
’ des, —tol,
v.(b)= b, —tol, o< b, —tol, <1
des, —tol, des, —tol,
1 b, —tol,
' des; —tol,

b; A offer o HH S I s; R1{HE, des; 2 Agent 6 52453 21 (1 0 7 10 s; (1940 (8 BB A, tol; g Agent X B e 1L s; BE % 1 B
B2 (VR PRARL (75 L) 5 1A 3% FH B8 30 U (o) 2 1280 B 55 vi(bs) (K0 i AU

U(0)=41=

-1 v (b) <0

wy (), wvi(g)=0

anwia =1,w g Bl i SR O] B ¥ BUEE. Agenty 55 Agentt, 4 5 AN Bl i SR EE 4333 24 (0.5,0.1,0.2,0.15,0.05)

£5(0.1,0.6,0.05,0.2,0.05). HL u™ = —1 u?®* =0 u™* =1(i=1,2), 37 5 [l B LR 4 A% 0l 1o e S 700 (0 2095 Y o
B SIS Agent 23 e AT /R & I SR IR A EERC B 4 P4 2.0G ALZEZE,512M P AfE, Windows XP
ERG N PC ML L.

FATTINPRAS 7 112K 23 A BE B FR PR RO Wb i [m] 5 250 70 Pl 1 T 45 IR R B b IR W A ) — AN S ZE PR RE 4R A,
0T AR R RERE, B R O A5 R 2D B R Rl A A RS . @ W R XU IR A O BRSO R P R
PE BB 0 R 2 Dbl T XU TR AR A 0.

AT AT L T E AN (E WA 0.41%), U R 80Uy SR AS [B] B s vl AL i P REAR AL SR 1 A
B B, B R (409077 (Agenty, Agenty) #5 K JT Bt /L ¥ 3 4% 8 (random  decision model, i #k RDM)MUi#E4T 1y i A2 B L
PLSRATY A Wi Agent AN [l 5 #1824 3G 24 10 k2D REZE R AN [R1 5 # B — 52 16 offer R0 FH (B I 4441 B AL
T AV 7 TR AL >4 R I 0 7 50 IS AF I ) 0 S A S AR N0 T e i v 2 2 AN B, P R R R
AR B R PSRBT (LD M), R FH BT — B BT A i 1R 000 75 000 1 Db B2 ) 77 e al SR 3 28 3 AN Bk
R I —J7 K HBEHL SRR RDM, 53— J7 R A SCHR K 2% ST BT LDML I 2 ST BB I S B IR e 5 28 2
B BOAH [R]BEAN B B S g 4T 1 000 IR W i 3B AE D A BRI S 45 R 3% 2 R T 3 AN B s i
S5 BTG 4 L A0 S B R 00 #R H RDM, WU 7 1R 1065 280 FH e /0 i EL W e B o [l & Ui 2 24— R
LDM, 75— 77 K Hl RDM B 3X YA Be g A7 B il 1) 80 2 X7 B R HY LDM ] 3 P > i b 6 2 B dee A X 2
K25 RDM 76 Bl ATLH B - X5 # RE #5211 offer, it LA 22 58 2 (1) [0l & 4, B 48 3048 007 & 2800 B K
offer FIMERE /N1 LDM & — 25 # R ] 58 M AT 15007 1) I 280 S5 K, X RE 78 5 18 B0 00 (1 45 3L, i FL e % 4%
PHhik il — 21 offer.

Table 2 Performance in three experiment phases
F2 3IANLBHBIMERE

Joint utility Number of negotiation round
RDM vs. RDM 0.393 29.2
RDM vs. LDM 0.512 21.3
LDM vs. LDM 0.546 15.3

FEBE— 0 W T AT 3R L T E AR Ak 5 0 R, W 7 00U S B g e s 7 RDMIL. Probabilistic negotiation
decision making mechanism(PDM)™1, DM I, b3 i 7 6 (122 4k 1% 5 . PDM 5 32k B fi Ak B 85 HORL F) i A 4 Ao
JH1 PDM AT RS2 565 7, 75 2 0 W o 00 4 88 1550 P Ak B L A (¢ Ak B8R 7 90 2 900 W T 00 60 A1 X 1) 450 20 b Kol 4 ok
10 254 N 4 5P 5w LUE AR [ Al 474k LE 5 E R ,LDM BT 75 B i 014 $icdse 2D, HL P 3 80 3R A3 O G A 2%
FH $5z e X2 R g PDM (177 92 BUE A D) s i P42 4 R AT A FE (1) offer BE8S 6T 48252, AR SCHR H I 7 VE A
L& T offer AEAT 6 T4 52, 1M1 HABHE— 25l vk T &A™ offer [ T340 I RE, 0 T 10 200 45 5L 56 Jon o i,
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Fig.4 Number of negotiation rounds at given E Fig.5 Joint utility at given E
K4 gE B FRP R l& 2 KI5 4% EAE NG RN

S5 FRATT A AT T A [B] G T B USRI ) A AN W S PV R A ] (¥ A o B 6 R T M
B LU 0 ,LDM 5 PDM TH80 s #1801 224 0 7 TS D i, B R 925 (0 v B T A i #4 {2 PDM 1)
EIHEEW E T LDMIXZE Dy PDM (585 % B 55 P i TS BB R B KO R A i I 8 H i 2
I, £ S B PR S5 18] 7 T, LDM &5 PDM AH B PREILHS 52 K (R A 3, L B i 005 H 22 LA 34k ] 12

4 HERIE

60 IR PR T 25 B F1 R T £ AN I 0 0L, A S 8

AU T AT ST DR R AR A LA )
z @ / 2 D BT TR T BB 27 ST ok Agent 19 7 i
E L g 3 AR s 2 b 0 0 LA 3 1 08

L S AN L IR AT R T I B TV S R Y B KRR A S
e JIT B Y PR A TR AN 85 R A o B PR AT ) 20 36 AR, R
ik 27 39 3 S B 7 e R SR AT B L TR ) e SR

AR S 2 B8 R ek B B T A B R T R B 45 R
Agent X B R T UA 1A A2 BUS 9 AR o R e 2
[7] B -5 22 A 0 T b v A T 22 A Bl T B G 00 1, e
A 2 23 (K 7w th i PR RERS 2 T 2B WEIT K 1.

Number of issue
Fig.6 Time of compute counter-proposal
at given number of issues
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