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1.1 ITEhRERFGHESN
Coleman HEFHMHSBEHETHULF ¥ EEN . BNEREE » PR .» ) Agent, Agent 533
WA ZHELEEERNFBZHXER.
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r=Cuv=CXr. (2)
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S TRTE LHEANTDHHRES KPS AT -850 Agent HEBR 08, W H A Agend FHHEBM.

J RTINS TS A R A Agent BRI ATR S F I (2).

J R BER AT i SRR RO 55 47 o B A B R AR AY Agent AT AR X3 L I HER (b))

A BAFBZE 30 & MR A Agent & (B3 D).

B, ERABSTE 2 MM Agent B4 GHid J).

ro(S YRR Agent | EER QR RAFHEI NG ).

(S, )R Agent ¢ FER IR (DIBTH A 0090 7 G ).

wi(S. B = g;xg D (S DBETFEMR O TFH5 4 FAH WAE.
WS )= 2l (kD (S O RFREW RO TH S £ i RA B
e 5

Vi(S) = 20 20 aihidra(S. OV HT J BT E) A BUR S R M ME A -

red iCAy

VIS) = 20 2 a(hsidn (S )R T T WATH M MBS B M E S i

hEJTPEB

2.2 #H2MBEHEL

TEX 2 P ME RBAEHNEEHE L=, A. B, penalty) HP J RE j RBHBIEHENITHERS. A
REGNHERS DRMEREESESG ETEY penalty (S)XA-R BT Y A F Agemr WITFHEEFTH
EER B P Agert 3LFFH B,

T MASHHBERARHR. (1) T Agent HE G R Agent TR BN HE B A EH 2B & Kk,
) AFEEEAE HSHEE (WHLSBARBIN S Y REFANMEERPHE XM AN, IERIT AN
penalty (5. 8)=vi(S5.k).

MFHEHMA LN B Agent £ 8. 08 A=B=N,FR L H*E 2 FHEHE 0B ANR=TH AUR=N,
L R B R,

TEABBEERAET, ZE PN Agent LR HB T HPESE ES D EHAR, Agent ZHLFRLS,
L EEMENGEESE M RERTAARSMMELMEX MAXFRSIEAR T HLATHEEH
HEHmTE 8508 T AR 0 A4 Hib Agent B TR A H 8 2.

EX I —FHAE BTN ESHE L ATESEN SR EYHBEL S THINES FATMEE
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WM T EBRFTHERAE A VIE<VIE.
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FaRE Q) YREPFEHSILE  Agent RITERTHHEHALIF THUEBEEF P, Agent WHH
frah, M FAE XA ERRA S, 0 B R «(5,0)<vi(S,£), M Agent BT FFTH.
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P HEEREEENEE. THEARENE A AENER LIRS EER — AN EHEX.
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AMEBH A HEBIWESE EC.HDEFABHR L.

AXLEHHAREARIHNEBRETHELRSTINUALRE YERUREEERHE R R EMLHE
BTHIE-FMAN, ZMYTRAET RAWSIH & o, B N85 b R0P 482 1609 M 5 8 & 44 5617 AL B BF
BRHALFAMNEZAEROSRLEA. #TRFEFNIHE - TERE TUE - SHAFEFTHENH
AREEZEMETHEZR GUEAABUSAT. ARER P RS ERN S BEEEH YR EMEENEZH
BHE. Coleman HEFH THANHINEIERE FEEANFHSEHPHSE XEET AL MEEHEN,
HAREEREHRAMAERRHEE. FFh AT Agent 4 B MAS, AT R A E % 7 & W F 2R

ER 4 EHBEISTFR-£HMIBTANRLBEL ETHFNH . REMERI A3 J aRH S
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RELAEATZERZAMITHEMBESE. EERENAUSOERE. (D E—BHHABEENE Agent FERE
BT (2) AT/ B R Y A BOARER (30 1R b SRR o SR A9 A 3 RIBE ST 0 o T KB RO ES AT AR O
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(1) VI8 VI(S);

(2) 5k H,3,=change(S,j,H), f# Vi(5)-<Vi(5) AND E(S..5)>>e AND Cost(S.5.) <8

4 Sy=change (S, ) B EBRNASER2ARBEFE. £ ESL ) e AND Cost (5.8, <f FHF TR
H.ff E(S,, )UK,

RS S FERMSABHNEAS BS AN ESEHE. ! HBEERFR.

(1) (ViSY=>VEE)) AND (VI(S ) =>Vi(5*)),

(2) S, =change(S, .13 AND (V!(S)>Vi(§)).
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RN BH S=¢C. R YMMEL . RRAE. AR EBY S HMEEEEEREE Agermt Z A AR
BUE . BE R R IR GO MU (L) B R 2 B G R AR A 20 BE T AR R R ) B & Agent T BE R ST 4
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HESEEE.
(DY HEmME v (S (8
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3 X #

B 4 B F R owk 5 1 & F 4T %8, 8 Tom,John,Steve X 3 1> Agent, X 3 M S EW R RHT &
BE BREIASTE TRENDE—BEAEBEROTH. BRI ERATEEYHENAAEE S, L. B4
HESITAFNEAE B X TRH X HXLED, FRTFERF@(BIERER TED Ager THEF
R I T (LR 3. B, John Al Steve ¥ T £ 4T IE M Tom £4THE (W E 55 117) M VIS
VHS) R EHE AN EN P EITR FEA M EN R AT RERE TUE S HHEERE B G
& EYE, TomZ i JohnflSteve LA M BT S ITHET (R RIF2T 0, A —HBUAIET . AERATF

Table 1 Control and interests in the MAS (unnormalized )

£1 MAS FRIEH S RABL

CONTROLE(C) INTERESTS (XT)® .
Cards® (") Calls by®(CL Cards ¢(X°%) Calls by (X1
Fool-lall  DBase-bzll Basket bal. Tom John Steve Foot-ball Base-hall Basket-ball Tom John Steve
T'om 1 O 0 1 Q Q 0.8 0.3 2.1 0.I5 &1 0.1
lohn (i 1 0 0 1 0 0.3 0. 4 0.3 0.1 @¢.15 .1
Steve Q 0 1 ¢l 0 1 0.3 0.2 0.5 0.1 0.1 015

D60 3 B L DO B
Table 2 Interests under two regimes {unrormalized)

R2 WHPHTEREGEARTEL

Regime™™ a (X7 Regime H(X{)
Cards® (XI7) Calls by®(XLM Cards (XJ Calls by (X7
Fout-ball  Base-ball Basket-ball Towmn  John Steve TFoot-ball Base-ball Basket-ball Tom  John Steve
Tom 0.8 €. 3 ol 815 D 0 0.6 o8 0.1 N 1 0.1
John 0.2 0. 4 0.3 0 013 O LE 3 0.4 0.3 .1 & 0.1
Steve .3 0z 0.3 O 9 0,10 0.3 0.2 0.5 0.1 21 0

D P SRR DITHE.
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AEE(RR IS ). A M EHEEE 9=0.0001,5=0. 003 TENHHPRASENREKEEE R
EZig+iT, MK HAECR=REBEN(LEIE S T

Table 3 Value of calls and power with various righrs allocatien (unnormalized)

#I3 AFABEHRSER RGN EME S RARL)

CONTROLY(CY VALUE OF CALLS® POWER®

Cards® ()" Calls by®(C") Regime®  Regime  DifL®  Regime  Regime
a b a b

i} 0 1 0 0 Tom 0. 0359 0. 05600 0. 0055 0. 128¢ 0. 4000

Q 1 0 0 1 0 John Q. 0366 1. OR78 — 0. 018D Q. 3035 0. 3081

i} i} 1 0 ] 1 Steve 0. 0349 0. 0651 —0.0242 0,267 0. 2909
Total®  0.130¢  0.1687  —0.0362 1 i

0 0 1 1 1 Tom 0. 0537 0, 0454 0. 0043 0.4118 0. 4074

0 1 0 1 ! 1 John G, 0400 0, 9577 —. D177 0. 30635 0. 3074

0 4 1 1 1 1 Steve 0. 0347 0. 3596 —0. 0228 Q. 2817 0. 2852
Total 0.1304 0, 1657 —0. 0362 1 1

1 0 0 1 H 3} Tom 0, 0505 0. 0526 — 3. 0021 0. 3871 0. 3684

0 i a 1 1 0 Jehn 0. 0437 0, 0554 —2.0118  0,3347 0. 3345

0 0 1 0 1 1 Steve 0. 0363 0. 0586 — 0. VEZ3 0.2782 0. 29467
Total 0.1304 0. 1657 0. 0562 1 1

1 9 0 o i o] Tom 0. 0460 . 0556 — . 6495 0. 3529 0. 3332 ’

0 il 0 0. 488 1 0 John 0. 0424 3, 0557 -0, 0134 0.324% 0.3312

0 0 1 0. 333 ) 1 Steve 0. 0420 0. 0654 —0.0134 0.3222 0. 3355
Total 0. 1304 0, 1687 —0. 0362 1 L

0.4444  0.2877 0.0993 €, 3750 0.2435 (. 2414 Tom 0.0372 3. 0393 — 0. 0223 0. 2843 0. 2865

0.26%¢ 0. 4658 0.3291 0.3036 0.4436 0.2932 John 0. 0453 0. 0544 —0. 0081 03472 0. 3468

0.2857 0.2465 0.5806 0.3214 0.2130 {.4654 Steve 0. D480 D, 0528 — 0. 0048 0. 3679 0. 3667
Total 0, 1304 0. 1667 —0. 0362 1 1

TEH DT RAFELEHE.SLH ORE.OTLE OBA DEH DEA.
4 & &

AXEHT —HHEAEHEL TR T AEE THEERE. 4R TAENDSELT T X @R
BMAS BEEFHBHMEREW. RIF Aeent HE MY R AFEAFINEHNHATLL. TR E]LMEEH
e A E B TR T . F 3CH Coleman W SEHAHL. EFUTHA:

(D #EHTHENE ATEEE REENET IS BB RE L.

(2) BB T T LR FRRF S ERE EATENASE, #TEHRANERHSANRENRE,
FBOR] o BT 3 5 S £ I R (A

(DR THRASZELATERAR LA SHEE, FENT MEDER S

ACE IR - T L B AR R T AR SO SRR O A R B A 5 4B

Bt AUGHEBRERFHESEHENTE, EHRXNE.

Referenges:

(1] Shcham, Y. . Tennenholtz, M. On the synthesis of useful social laws for artificial agent societies. In; Proceedings of the
10th National Conference on Artificial Intelligence (AAAT'92). Menlo Park, CA: AAAI Press, 1992, 276--281,

(2] Tennesholtz, M. On stable social laws and qualitative equilibria. Artificial Intelligencs, 1608,102{1) .1~ 20.

(3] Shoham, Y., Tennenholizy M. On the cmergence of social conventions; meodeling, analysis, and simulations. Artificial

Intelligence, 1997 .54(1~23:139~1645.

© HIEERES AT hip:/ www. jos. org. cn



1498 - Journal of Software HAFFH 20001101

[47 Fitoussi, D. , Tennenholtz, M. Minimal social laws. In: Proceedings of the 15th National Conference on Artificial Inrel-
ligence {AAAT92). Menlo Park, CA: AAAT Press, 1008, 26~31.
[5] Colenman. ). 8. Foundations of Social Theory. Cambridge, MA . The Belknap Press of Harvard University Press, 199).

A Social Norm for Multi-Agent System
MA Guang-wei, SHI Chun-vi

(Department of Computer Science and Technology, Tsinghua University, Beijing 100084, China}
E-mail: maguangwei@2Z63. net '
http: //www. tsinghua. edu. cn

Received July 13, 1999; accepred September §. 199%

Abstract. Some problems plaguing the current researches on social horms for agent are pointed out in this
paper- By importirg Coleman’s foundations of social theory, a social nosm conception based on rights allocation
is proposed. The assumption of average rights allocaiion in Coleman's theory is relaxed, a formal definition for
social norms in multi-agent system is given, and the design of a norm as a voustraint satisfaction problem is de-
rived. Then, the rationality of social norms is investgated in this paper, and the conditions for social norm’s
constitution and abelition are given, Finally, the rativuality property of social norms under symmetrical interest
situarion is investigated and a value equalization algorithm that can improve the rationality property of a norm is
given. The wors may conuribote to the researches on market-oriented multi agent system.
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