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Optimum distribution of limited resources by harmonic competition between selfish agents
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The problem of the optimizing distribution about limited resources strongly attracts attention in the social
situation. We will find the way to the sustainable and inhibitory use of resources with solving this problem. One
answer about this problem is the use of the multi selfish agent system. In this paper, we propose an architecture
helps for a agent to exchange their experiences between other agents. Agent which received information from other
agents decides or changes its own plan to get best benefit. Consumption of resources will be balanced through
these motions. We also show results of experiments with this protocol in virtual market.

1. 0000

goooooobooooooobooboooooobooo
goooooooooooooooooooooooooan
gbooboooooooobooboboooooooboooooon
gbobooooooobdobooobouooobobooooon
poboobobooboobbooboobboobobo
gooooooboooooooboooboooboobbooooboo
gooooooooooooooooooooooooooon
goooooooocoooboooooooooooooooo
goooooooooooooooboooobooOoobooooboooon
gooooooooooobooooooboooooooon
goooooooobooboobooooooooboooooooo
gboobooo=0000000000C00O0O0O0DO0O0O0
goooooooobooobooooooobooooooooon
gbboobooooooooboon0OUOOOOOOOOOD
gobooooooboooooooobooooooooooan
pgboboboboobobooboboboobobooo
goooooooooooooooooboooooooooon
gooooooooooooobooooobOoocoOoooooon
goooobooooooooooobooooocoooooooon
goooooooobooooooooooooooooooon
gooooooooooobooooobobooooooooon
gooooooooooooooooooobooooboooooon
gooooooooooooooooooooooboboo
gbobooobooooooooooooboon

oooobooboooooooooooooooooboobooo
gboobOdnbOO0O0OO0O0O0OCODOODOOOOOOOOO
pogobooooobbobooobooboobobbobbooboo
gooooooo0oooOn0OO0OoOoOoDOOOOO0O0OoO0ooOn
000 (The Tragedy of Commons)J 0000000000
gobooooooboooooooooobooboboooooooon
gboooobooobooooooooboooboobooobooooboo
pgbobooobobobooobobboboobobooo
goooooooooooooooobobooooooooo

0o00:00 00, g3106003@fun.ac.jp

gooooooocobooobooooooboooboooboooooo
gooooobooboooooooooooooobooooooo
goooooooooooboooboboooooooooooo
goooooooooooooboboooooobooboooooo
goooooooooooboooooooooooooooo
goboboooooooooooboooobOoOoboboooooo
goooooboooooooobooboooooobooooooo
gooobooooooooboooooooobooobooooo
gobooooboooooooooo

2. 00O0O0OOO

2.1 00000

000000000000000000000000000
0000000000000000000000000000
0000000000000000000000000000
0 [Mikami 94][00 02 0000000000000000
0000000000000000000000000000
0000000000000000000000000000
0000000000000000000000000000
0 [Akiyama 02][00 06) 0000000000000000
0000000000000000000000000000
00000000D000000D00000000000000
0000000000000000000000000000
0000000000000000000000000000
0000000000000000000000000000
00 (0O 07)0

22 00
ggoboobooooooooobboooboooooooaod
gooooooooooobobooooooobooboooooooo
goooooooooooooobooooooooooboooon
gooooooooooooooobooooooboooooooo
uoooooooooooboooobooooooooooooo
goooobobooboooooooooooooooooooo
gooooooooooobooobooobbooogoooo
goooooooooooooooooobobobooooooo
gobooooboooooobooooboooon



The 22nd Annual Conference of the Japanese Society for Artificial Intelligence, 2008

want resource A Naeent !

know agentl and 2
want resource A

A

i
_ challenge’,l know resource B
know resource A Y I
Y ;/

O Resource
A My agent
A Accessed agent

want resource B

/N Agents want my preved resouce

Ul 0000ooooooooood

23 0ODO0O0OOOoboOOO

oooooooooo E={e,..,eny 000000000
oooo A={a,.,a,}0000000000O0OOOOOO
gooooboboobooo l1ooboooooooooooboooon
gooobooboodoooooooooobooooooooon
gopooooooobooooon

0000000000 hilldlimbingO0OOO0O0O0OO0O0O0O0O
gooooooooooooooooooooooooooon
goooooooooooobocoooooooooooooon
gooooooocboooobooooooooooobooon
gooooooooooobooboobooooboogoooon
gooooooooobooooobooouooooooooooon
goooooooooooooooooooboooooboooon
gooooooooooooocoooooooooooooon
gooooooboooboooobooooooooboobooooooo
oo0oooOo0oo0ooo0oOoUobonD A;00000000
goooooooooooooooooooboboooboooooo
0000 A; 0000000000

Elqimed(g E)

gooo
gooooooooooooobobobooooooobobooboboo
gooobooooooooooooobooooooooooon
gboooboooboocoboooobooobooooomoboonn
gooobooooobooooooobooboooooooooon
goooooooobooobooooobooooooooooon
gooo
gooobooooooooooboooooooboboobbo
goooooooooo110000

01 00000000000000000

00 oo
000 (D0O0D0O0) {000}

0oooooo {0o,000 }
0ooooo {0o0,000,00,00 }
0oooooo {oo,000}

ooooUoooooo {oO0,00o00ooooo

{ooo,0000 {.}}}

gooooooooooooooboooooooobooboobooboo
gbooboooocooooocobooobooboobooooboooan

gooooooooooooobooobooboobbooooo
ooooooooooooooooboooboooooooooon
gooooooooooooooooooooooooooo
uooooooooooooooooooOooboooooooo
obtoooooooooobooboocooooboooooo
goboooobooooboootooooooo

EfeessdC EY(0DDODO)

E?iqui'red(g E, g Elqimed’ g EZ%cessed)(D ooo )

gobooobooooboobobooboooobobooobo
OoOo0O0O0ODO0000o0oU0UoooooOoOooooo Aid
googbobobooobobobooboboooobobo
oood
Nit(C A, C (AN A))

000000000000000000000000000
0000000000000000000D000000000
000000000000000000000000000

000000000000000000000 2000000
0000000000000

000000000000000000000000000
0000000000000000000000000000
0000000000000000000000000000
0000000000000000000000000000
0000000000000000000000000000
00000000000000000000

000000000000000000000000000
0000000000000000000000000000
00000000000000000000000000

0000 (1)00000000000 4,00000000
0000 F(A;,A;) 000000

0 if O(Ai, A;) + P(Ai, A)) >| E | xv.
F(Ai, A;) = if O( i)+ P( i) >l |><Ev’1)
1 otherwise.
gooo
O(A“AJ) _ | E;z,(;qui'r'ed N Z Egimed | (2)
AREN; ¢
P(AZ,AJ) _ | (E;limed N Eiajcessed) \qu’iquired | (3)

(2)0000000U00L0OLO0O0ODUODODOODODOO
00o0o00o00oo0ooUooUooooUOoooo 3)uoo
oooooooooooobooooboboooooooooooo
gooobobo0ooooobobo0ooooooboboooooo
goboooobooobo<v <1000

PO 100000000000O0O0000 0000000
gooooooooooooooooooboobobooooooo
goooooooooooooooobooboooooooooo
goooooooooooooooobooboooooooooo
gooooooooooooooooooooooooooon
goooooooboooboobooooooooobooooooo
gooooooooooooobobooOoooooooooo
goooooooooooobooooooooboobooooooo
goooooboooooobooobooooooooboooooo
goooooooobobooooooooboooooboooo
goooooooooooooooooooboobooooooon
goboooobooooboboo



The 22nd Annual Conference of the Japanese Society for Artificial Intelligence, 2008

gooobdbobooooboobobobooboobo
gooobooooooobobooobooobooboboobooo
gooobooboobooooboobooboobooo
gobobobooboobooooobooobooboobooboooo
gooobobobooboobooobobobobooobobobo
pgbobouoobobobboobobobooobobooo
gooooooo

goooobooobooobooooooooboobooo
goboobooboobooboobbooboboobooo
gooooo

goboogobooboboooboooboooboobog
gooooopoooobOooboboobOOo0ooobbooooooo
00000 (Cooperative Strategy:0 D0 0) 0000000
000000000000000000000 (Opportunity
Strategy:0 0000 ) 000000000O0O0OU0OOOOOO
(Prideful Strategy:0 000 )000 30000000000
000000000000 (Learning Strategy:0 00 0) O
gooooo

gobooobooobooboooobooboooboobog
goooobooobooooboobooboboobooooo
gooooboobbooboobbuoobboobbooob
poboobooobobooboobobooobooboo
goooboobobooobooooobooobboobobooo
gobooobooooooboobooboobooboboobooo
goooooboooobooboobooobooobooobooo
goboboobogooboooooboobbooboooob
gobooobbooboobooobooboobooob
0000000 Q-learning 00000000000 ODOOOO
000000000000 sO000000 wOe -Greedy O
00000000000 0000oU0 (s, w)OODOOOO
gooboobobooboboobooootoboooboobrt+1
gooboobobobobobadybO0ObDOoDODODOD
opoood

Q(st,wr) «— (1 — @)Q(s¢,we) + afre + ymax Q(se41,w)] (4)
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