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ABSTRACT

An important feature in multiagent systems is forming coalitions among agents to
execute tasks. At the system level, the most important thing for forming coalition is the
system’s benefit. At agent level, the most important factor for forming coalitions is the division
of joint benefits accruing from agents’ cooperation—agents must negotiate among themselves
for maximizing their individual payoffs.

In superadditive environment, each agent can divide the payoffs equally because
agents can always form grand coalition which yields maximal benefit for the system. However, in
non-superadditive environment, forming grand coalition cannot guarantee such outcome. To
yield maximal benefit to the system, cardinalities and coalition values may vary that means
some agents may belong to low-valued coalitions, which do not attract agents to cooperate for
the benefit of the system. This research applies Shapley Value concept in order to distribute
coalition values more fairly. The concept follows the principle of agents’ contribution to the
system in order to convey more fairness to agents in small coalitions. The results show that
applying the concept can distribute the system’s benefit to coalitions of small, medium and
large sizes more fairly and yields maximal benefit to the system. That is it can help agents in
coalitions of low values to gains higher payoffs in proportion that the coalitions contribute to

the system.
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A1599 1 wansnisesuiedanlslu Algorithm 1
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Algorithm 1:Optimal Coalition Structure(ocs)

1: set N = noa
: for each i from 1 to N do
: set s = 2¥

4: for each s from s < N do
: generate o

- 0(CS)= Y secs Vys)

7 end for
8: end for
9: generate I (N)
10: let F[L] <- cs
11: for each v (Cs) € cs do
12: 0(CS)* = argmax Ysecs Vs
13: OCS = v (CS)*
14: end for
15: return ocs
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Algorithm 2: Modifier Shapley Value

1: 0CS = argmaxSseocs

2: for each p € P do

3: Set ocs; = null

4: for each ocs; € p do

5: Set S(0CS;)=S(0CSx)U OCS;

6- C? =v(Socs,) - v (Socs;)
0CSy

7: S(ocs;) = S(ocsg)

8: end for

9: for ocs; € ocs do

10: C(ocs;, p) = Xy Cocs,

11: end for

12: Arg = 1/0CS C(ocsj,p)

13: end for
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senstunsesdduanndnuazngy (A, B, C} fe

o w a
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Ageﬂt A . D(SC,B,A) - U(SC,B) = 10 - 8 = 2 (6)



MUY

MIEATINYEERS 1. VN 44 1aua 3

621

wagyiglunsruIuNTAIUIUYAAITILE

UAdIINANTINgUIUATU dnTulday

F1UMIVINTIITR AT VLA VD IUAAZID

AU Auansiiegyanlalunnsed 4

M13199 4 wansyarnielauddiiteulinguauvanveseueUdd

Contribution of Agent

Order
A B C
{AB,C} 2 3 5
{A,C,B} 2 4 4
{B,AC} 1 4 5
{B,C,A} 2 il il
{CA,B} 3 4 3
{C,B,A} 2 5 3
Sum of Contribution 12 24 24
Average of Contribution 2 4 4
ussvindl 7) Amuelinguues OCS naw UsSviAfl 11) Jun1s¥ineuwes for UsTVin
TnifiAndunguues OCS ngusnn 9

Tu

USSNAT 8) IUNISVIN9IUYB for

UsS1iaN 4

d

usvinil 9) dwsunguues OCS nguLin
Juamndnves 0cs  Wisndunsaeluluussiad
10
ussvindl 10) smsmsasnluyadings
94 OCS TualaudndazioluAnLiuanInlungy
OCS huuaulifungy enfiog1aN1SAILIIN
HATINVDABLAUANGY OCS Faallil
Sum of Contribution (Agent A)
= 242+41+2+3+2 = 12 (7
Sum of Contribution (Agent B)
= 3+4+4+4+4+5 = 24 (8)
Sum of Contribution (Agent C)
= 5+4+5+4+3+3 = 24 9)

LARIAIATS197 4 Tutaakad Sum of Contribution

UsSTIAT 12) manedsfiudazionunly
nau OCS  aglasu Inun15UIATNATINTDIUAALLD
LUANITAIYTIUIUYBINITLIEIAIAUNITLTN5M
N OCS faftendograuuudluussving 2 9
fivone 6 519015 wavludruvesnismAede
Yosusaziaaudly 6 s1ensfiinainausuie
i

dmsumuaUasiily dufe

1/6 (12, 24, 24) = (2, 4, 4) (10)

2, 4, 4; A, B, O) \Jusvesuwudsiinig
FAATINITUUITUEIULUILALDLIUA LA LDLAUA
mué’wﬁummﬁﬂﬁ'ﬁgmauﬂamﬁLawuﬁﬂf’uqﬁwm
veulvrunguiielaudduandn

YIS9A9 13) 3UNNSVNIUTBI0aNeSTIY



622

KKU Science Journal Volume 44 Number 3

Research

NaN15IBUAZaAUTIENE

1. wadwsildannismaaasmivuiavaingy

0CS Tundazdnyazn1sNITLIBLALNIS

LU'%EJULﬁﬂ‘umLa?iﬂmaamﬁ'mnzjmaatawuﬁ
Namiﬁﬂwﬂﬁaqﬂlﬂumiwﬁ 5 §slgan

N13NAADIAIUIUMIVUIAVDINGL OCS Tu

annuwindenuuuweurUUesuanavinlagdnune

ﬂﬂiﬂssma%amﬁa 4 dnway LawA INC,  NOR,
UNI wag SUB sauviarualildiuieraudaau
15 1elaud uagyiin1ssueg1eay 100 50U WU
SnumeTunguueneudly OCS su  fin1s
LUsnguuedelIudinIsuUsngueenuaungy
A9 NQUAUIALAN, NNVUIANGIT KAZNANTUIN

Tuig) LanRsmI5197 5

AT 5 wanInNUFNTUSIETnINNIINTEAeYaRuTwInTaengy

Size Distribution of Agents

msiSeuiisuanage

Data Time in , .
Small Medium Large VBINTTTIUNGULBLIUA
Distribution sec — p— — . .
Ratio e Ratio X Ratio X (Indicator Comparison)
INC 6347 2367 1934 26 2050  50.33 3267 7.38
suB 714 092 796 1484 1492 8424  49.62 2232
NOR 590 110 805 515 1008 9375 5438 26.18
UNI 560 332 916 335 918 9333 5417 25.98
INENTNA 5 WU AnwrANNAITUS  Yarnguanniduiy wazielaudfilyaringutee
FEUIN NINTLALYAAINGNNT 4 Snvaizivaun  dzdendedasdesileglunquiniiyarinauiies

¥94nga F9a7UN19IIUNGUVOILBLIUAIINATS
FUNATNYULNITTIUNGUVDUDLIUANG K1Y
nszurumsludaneifiulasearanissaunguila
figeluusiaznisnszareyadingy Tasieiaudiinig
wusngueanidu 3 nau 1w

1) NFUVWIAANTVUIAYDINITIINNGY
OCS i nnuouiRIus 1-5 L1ws

2) NAUYUIANANTVUIAYBINITTINNGY
OCs fifldunuoaudfous 6-10 oiaus

3) NauYUIANYHIUIAVBINITTIUNG
OCS il nuoaudfous 10-15 1

Fs9nmsUsziliudnuazuesnnITILngy
voalataudlulassairansrunguiiafiganud
Foerudsunguiulunssunguiiaiian wiaud

o

nlyarunazgninngulviliegiuieiaunsiduid

' ' v

wardanaliieaudiieglunguyardinguios
deoseulunmslésuduuds ieufdaymily
nuATeiTahvdnmsausuasinussgndldluns
fnamaulsliionus Tnedieusitaan

nausnAIMmdkUInglunguilelaudnney

=

Fuoudisaunguaziinisuvsdiuiuedi
gASTINMNYAAINIENGUBLAUAANNTUINNBY
Turngu Fawadnsildainnisiinissaungudis
UM OCS  Tasaiaudiaungulumaiuuly

Fdedaly

2. HAANSNLARINNITNARBINTLINYHIULUS
aelungy OCS
azuiulaan nsuUInguussiotaudly

lassadanisniunauinigaiinisuisnguesndu



MUY

MIEATINYEERS 1. VN 44 1aua 3

623

3 uIARINaIINTENNNTEanesiulaTaiien
Tunguildfign suiaeiaudinsnszatsyan
nquianu10d AN TEI8EIY
WUNENDILBLAUA Laun1sUszenaldndn
FanosfumusUadfannsanszadmutdldm
AudAyvesyadfitelauRa1unsatinuey

Tunngu TngUszasdveanIsnnass tiefny

q

anwursviuulunisuyanguuesaldud lu
annundouuUUuougUeuanAiin uandli
wiudnvurvesuilinlunsdnassaiuutnigly
nauLeLuATA AU sEIen1snITanEYaR

nauivdunUsneglungy uLaneianns1an 6

M990 6 wanspUFNTUSIEIaNIsnsEeyaAnguiuduuUInelungy

The size of group (%)

Distribution
Small Medium Large
INC 2.50 5.54 593
NOR 4.80 5.13 5.20
UNI 3.40 3.30 3.60
SUB 10.32 10.48 11.24

910915197 6 2xNUI lunrasdnvus
maamamzmmﬂamﬁga 4 &nwaziu dnse
nsraedukutlikieRudlalunn 9 nau ladinay
Junquuesoaudawialug  auinnalawazaun
&0 FanrnnisAnwmadnsdvilinsiuduualiy

N13N388dIURUIVBRBRUAlUNGUTIEINNUE

ANHLANsiunLyaAlunguiy 9

#3UNan15Y
INATANWIAIULUIVBILBLIUALY
Tnssa$ansrunguiangaluanmuindeuuuy
wougUilasuanafinluniasdnuurvestoyanis
nszeyamnguLanaty dmsu 15 1elaud
98198y 100 50U lefiansunantelaudlungy
0oCS  annsUssendlindndanasfiuAtusuad
wiglviszuu OCS szAvBamuazefsaudmiy

druuuveauAfioglunguiiidiunusioy

IINNANITNAADINUIT LoLAUAtUNGY
ocs  TasnisUsvendldvanAtusuidaiunse
nszedunlsliiuietaudinnelungy OCS il
ANYLVDINITTINNGUIUIALAN VUIANAI kA
nauvuelvg anunsatiglitelaudieglunguind
druuvsloglasudiuudsegnununza dewmaliie
wudfieglunguuuinidnviolelaudfiidiuus
tfoy I§5udrunsiigisssulagndnnisvenn
waUdd deldannnsiuaumugaitelausitn

wauliiunelungu OCS iflawindn

AnANIIUUIZNA

v
av A

nuideilasunisatvayuain nuyd
ANYAINNINNITITYAUEINGINITAVTAULNA

UNINYNRIUNETAY



624

KKU Science Journal Volume 44 Number 3

Research

LONE15919949

Botti, V. J. (2004). Multi-Agent System Technology in a

Port  Container Terminal  Automation

Retrieved Cited  January 2004,  from
http://www.ercim.eu/publication/Ercim_New
s/enw56/botti.html

Bradshaw, J. M. (1997).

Press.Kahan, J., and Rapoport, A. (1984).

Software Agents: AAAI
Theories of Coalition Formation: Lawrence
Erlbaum Assoiates.

Owen, G. (1968). Game theory. London: W. B.
Saunders Company.

Rahwan, T., Ramchurn, S. D., Dang, V. D., Giovannucdi,
A, and Jennings, N. R. (2007). Anytime
Optimal Coalition  Structure Generation.
Paper presented at the Proceeding of the
22nd Conference on Artificial Intelligence
(AAAI), Vancouver Canada.

Rahwan, T., Ramchurn, S. D., Dang, V. D., and Jennings,
N. R. (2007). Near-Optimal Anytime Coalition

Structure Generation. Paper presented at

the Proceeding of the 20th International
Joint Conefrence on Al Hyderabad India.
Sandholm, T., Larson, K., Andersson, M., Shehory, O.,
and Tohme, F. (1999). Coalition structure
generation  with worst case guarantees.
Artificial Intelligence 111: 209-238.
Sombattheera, C., and Ghose, A. (2006). A pruning-
based algorithm for computing optimal

coalition structures in linear production

domains.  Paper presented at the
Proceedings of the 19th international
conference  on Advances in Artificial
Intelligence: Canadian Society for
Computational ~ Studies of Intelligence,
Canada.

Vidal, J. e. M. (2007). Fundamentals of Multiagent
Systems Retrieved Cited January 2004 from
http://www.damas.ift.ulaval.ca/~coursMAS/C
omplementsH10/mas-Vidal.pdf

Weiss, G. (1999). Multiagent Systems. London: MIT
Press Cambridge Massachusetts.

Wooldridge, M. (2002). An Introduction to Multiagent
Systems. England: John Wiley & Sons Lt

aaaaa



