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Modeling of Complex Network Formation Based on Game Theory

Tetsuo IMAT*, Atsushi TANAKA **,
Kousuke YOSHIZAWA *** and Shuhei MIYAKE ***

In various fields such as communication technology, sociology, and biology, it has been revealed that
network structure (topology) composed of elements and relationships of the elements has property of the
complex networks. By the concept of individual rationality, in order to reveal why numerous individuals tend
to self-organize complex networks, we have modeled complex networks formation based on game theory and

analyzed their properties. In this paper, an overview of the research results and prospects are described.
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WS NW BRIZ G U D NS fil 72> T A,
Thbb, KRETADVRERT S NW hKRo Vi,
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4 HA4FIYREM

AEITIE, BN NW ERT — L€ T VORI
IR L, ZDIRAHIZ DWW TR S,
41 BEHNWERT —LETILOITAFTIY
2 DFFE

B NW BT — A TV D@L, #ifse
] E R O P E im N R BB TH B, X
407, BN NW BT — L€ T IOLOREBB O
%R 7. 20T, /—NEIX3, BEANT
A=K §=09 TAMTA=ZIE cop = Cpa =
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A(a) 1, BZEH NW BERY — L E 7L TREDE
B9 2REERO2KTHS. 3/ — NTHEKTE
5 M RO Y (=pg) e 8(=20)) on b, &
RE go,...,97 1%, ZTORELY VI OHFMEN 1 AR
72 B DARAE L BEEEBIGRICH D, B TREIEIN T
W5, JREEDOWNIRIZIZ/ — K a,b, c DEHBEGED
BIRINTWT, &/ — FOWHIZIEZDHFOME
NI NTWa., HIIX, R g TIX, /—Fa
b, alcDMZ) Y IHBEFEMEL, /=K a,bc
DHFEIFZFNZEN 0.9, 141, 1.11 TH 5.
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E, RWERANZHR > TREEE TN, EREDIK
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3R L 72200,
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#Hansd. X 4(c) iz, REEMOIE] E5AAHEK
ZEBDE O E RS, ZORITIE, WEEM g
DF| E AR {go, g3}, g5 DB E AT
{90, 91,94,95, 97}, g6 DBl EAAFIKI {gs} T
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X 5 1%, PN NW KT —LAETIVIZEITS
REBZEH N E DR T %, BlD/ — N4 DfITRL
HDTHD. ZOMIZRT LT, BFEHNW
T — L e TOVHIAE B ARBEZERIL, T A —X&
ko THEMECE RN EI DI N2 RT.

42 HFAFIVRBROIGH : FEOIEDEMED
EU i

RIZ, BFH NW BT — A TV OB EE
MDINHE UT, NLEMOIERNHRNEZ 5] & JARH
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T — LT K BIRDIEZN RN D FEAT D 72 &b DEEAFD Si
EEBAL, WZZNEHIZUEZRETLDOZDD
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—fIZ, ZBOBEPGEFERLF R - S HEIC
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FHA F— IR R MR R & Bl L U 72k S
FeRT, JEshRR B D L D (I - B 2015)[15].
Z DIERNERNE % EEIIZFHET 5 72012, \RFEOD
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D& (Price of Statiblity, LI'F PoS) @ 2 D
DIFERRI SN T WD [ 8]. PoA &Ik, Y AT
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ERNE & B KA T 2 RN RARD 1L 2RI DAE % L
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EEPOSHONREDI1Z, PoAH PoSH 1L ED
fEZH5. PoA 21 THBIZ LI, VAT LM
THREEEZ5TZ2EL, PoOSH 1 THS
e, VAT LWL S THROWT N DR R
YIB I EFRT.
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72D, ZOR D HIFRRMGERE D TH Y, [F
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4: B NW BT — AT UIZB T 51K
BEB O . FHESD—HIZ & 23R (Imai
and Tanaka 2013)[6] @ Fig.2 Z{EFE L TIERL.
(a) 3/ —FoD& REAEMDY 1 X% 8. Y
¥ DR 1R B3R B BRERIRIF 1 2%
R CHIENT WS, (b) HREITERZNIZ,
J — R OFE % BKITIEIN S & 2 BEERRIE A
I ES T 5. (c) IRBZER2KIE, &5
LREMIIIIE S % 5] EIAAFIRIZ TEIEND.
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BT, DZED - 125812 S DIEDR
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Fyvatgiz RWETZ i3 Ln. =07
LA Y — D5 - FICHZRIR2 5 VWA S 7269 Y
AT LD R % BT 2 72D fiik e U
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AERRFEICERNT 25D TH 5.

B NW BT — AT VIZ BT B RO%) R
M2 Flid 512472 5 TlE, EARKIZZNSDE X
TS, U RRZE ST, KEFIL
TIXEMRITZ DI INT 55| IAAMHEE 2R > T
B, 2OV A XRBRICL > TEMOEREM %
g AZ &N TES. % Z T Imai and Tanaka
1, BED PoA fHZ R SIAATHRDOKE I IZL -
TEAMNIUAZBEAS S EEHEEZIL Z 212X



4 5: B NW BT — A€ FVIC & R
D5 EORT-.
J—FK#n=4,6=09, R=20. & T 64k
BB 0, JREEFS 20, 22, 50 DENTNDRLE
fRIZEET 5 3 DD5 EAATRIZHEI SN 5.

T, YATLOH2FERIEMEDRE L U7z (Imai
and Tanaka 2011, 2013)[5][6]. AE 7 IVITRER
KRB ER EFETH 205, WIHNRENIRE N
X, RN EES. T UTHIAEZIE, %
DIREIZXTS 5 PoA DEZBEHTH I LN TE 3.
F - R ROEEMRI, Y NRa ORI
L7DioTI VR LZEZ SNGEIZIE, o5
SIAATHBDORE I ITHHIL 72E L 705, ZD7z
b, Bl EIAAFEED Y 1 X2 & B EMTE PoA 13,
PoA DL LT A5 Z 2N TE, HF PoA
CEENS. ERICIE, REEMEEOY 1 X
% |S|, fifs; DB ERAAFROY A X% |A;| & F
5L,
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L7425, ZOHFF PoA 13, BE/RREDT—AD
fEMTT & - 72 PoA/PoS IZHART, [SE¥HR ] %
BEGHMITAZLIZmb. FEHRI DS 2R
X517, PoS < #if5 PoA < PoA TH Y, F5ix
PoS = £ PoA = PoA D& EIZDOAENLT 5.
F 113, W PoA LBEFD 2 FREEDE N % 524
Lo TRULEDBDTHS. ZOHITIE, 8 /—FK
DN NW 12D WT R TONZEMRE T D5 X
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PR TH D700, #HENW BELRNNT A —
RBETIZEDL S NW MRaIWELLD0
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) NW JER T — L€ TV EEDRRMEAS & b HAREIZ
o TWL/ZAS,

BT, EROHRM - BT NW OFFH
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T —LETANE56T NW hRa Y OFEM
RO IR 21T\, BT DY OREEBS % K
TETVWEDO2HLNIL, BETHNIXET IV
DR EIT> TV 2B BTETHA 5. Thidk
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AHME (irrationality) @€ F L& WS 7 T o —
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RILD N THEIZ L > THROEZHISZ WD THEY
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ZOFITIERET 12 MO ZEMEHD Y, FMPMIIFEELRY. ThENOIZEWT, NW hARn
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S1 o S8
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927.11 20.01
S3 510
6,745,020 g 14,864,197
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- 31,149,583
/% 26.15 & 30.22
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