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Abstract : We implemented multi-agent for modeling the global supply chain networks studied by

Nagurney et al. (2003). The networks contain three tiers of supply chain members: manufactures,

who may be located in one or multiple countries; retailers, who act as intermediaries in the supply
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chains; and consumers at the demand markets who purchase products in different currencies in the
countries. The three tiers of supply chain members are modeled as physical agents, while in each
physical agent are functional agents. To achieve equilibrium of networks, we used genetic algorithm
(GA) embedded in the P-Q functional agent in replace of the original approach of variational inequality
formulation and Euler method in solving supply chain network equilibrium. Results showed
multi-agent can be a good method in modeling supply chain network optimization problems, and GA

performs well in achieving network equilibrium.
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d111 = _2p3111 _1'5p3121 +1000

%‘Tﬂ‘f}‘@( diyy =23, —1.5p3,, +1000
dzn = _2p321| _1-5p322| +1000
d221 = _2p3221 _1'5/73211 +1000
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P TIPSR DD (AT RS T UG 00 f A s
Ao H g Hﬁl[ﬂiﬁ;ﬁﬁ{ Nagurney et al. (2003) [0 AFIT » = g1 FEGHIFETF AV SL P
FRUSE VRS o S 2RS35 Hy l@llgﬁff"] i FRIFOASES 1 78 T I
s =fe 0 EURITR & PR T [l PSR - BER Ojn = Gy 1*%7%@?1{ AR aJﬂ YPE S i
S WY A SR - BRSO GRS )
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Nagurney et al.(2003).}/ 10+ 5L [ﬂi?qﬂ 10 7% Biﬁiﬂ[ EFEL ”JQ’ET

et T EGBEE) T BGEE )
Al e N/A 409 368
11 21 11 21
qll ’qll ’q21’q21
11 21 11 21
Q125025 025 O 15.605 15.772 (0.135) 15.935 (0.143)
1 1 2 2
qlll’ qul’qlll’qIZI
1 1 2 2
q211’ q221 > q211’ q221
11 21
P T, TE
11 21
P T8, Py +€ 143.95 143.717 (0.532) 143.792 (0.536)
11 21
Pix €, 00, 16
11 21
P T €5, 0 16
Yo7, 256.190 256.665 (0.567) 256.831 (0.512)

Ps1115 P31210 P32110 P31 276.797 277.351 (0.831) 276.439 (0.532)
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Nagurney et al.(2003) 107+ FLPHET 10 f»‘ﬂ,‘iﬁiﬂ R FFBL PR
B A IS B e YR
SEFRE N/A 427 364
q]l,qZI’q]I’qZI
L 15.643 15.578 (0.235) 15.538 (0.218)
q12 H q12 H q22 s q22
a9 18.1 17.494 (0.264) 17.403 (0.286)
510G 14.1 14.432 (0.253) 14.581 (0.276)
Gar1> G115 Aar» Gy 15.191 15.035 (0.203) 15.131 (0.257)
plllll + el s plzlll + el
Lote,ph e
P P 144316 144.491 (0.542) 144.331 (0.731)
p]]2 +e2’p112 +e2
p11212 + e2 s p12212 + e2
., 256.84 256.751 (0.850) 259.266 (3.106)
P 279.942 279.233 (0.762) 278.551 (1.874)
Piion 275.943 276.443 (0.973) 276.021 (2.105)
P P 277.033 276.972 (1.102) 276.853 (2.321)
A5 = pUE N
Nagurney et al.(2003) . 10- 5L [ﬂi?qﬁ‘ 10 fh’ﬂﬂﬁiﬂf’% EE: [ﬂiﬁjﬂ
B T (R T (e B
SEEE N/A 439 346
11 21 11 21
G- Gar- G 10.751 10.64 (0.212) 10.966 (0.203)
11 21 11 21
q12 i q12 H q22 > q22
Oi1s Oy 13.206 13.126 (0.243) 13.33(0.251)
U'nps Oy 9.206 9.651(0.213) 9.96 (0.218)
Uai1> Ot 1s O > Oy 10.297 10.212 (0.253) 9.82(0.236)
plllll + €, plzlll +€
11 21
+e, +e
P . P o 186.274 186.463 (0.284) 186.097 (0.302)
p112 +e2’p112 +e2
pllzlz +€,, plzzlz +€,
r,r, 264.534 264.915 (0.431) 264.915 (1.527)
Pin 282.738 287.428 (0.428) 288.528 (1.132)
Dina 279.83 277.935 (0.433) 277.515 (1.184)
Paoi1s Pini 279.83 277.935 (0.312) 277.515 (0.276)
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Nagurney et al.(2003) LOWHLPET 10 W IEUEIE L P

Hefiad Ty (RBEED B S (@
I N/A 452 360
Q> Oy 12.712 12.948 (0.218) 12.731 (0.201)
Prin +e, 117.908 117.659 (0.306) 117.341 (0.328)
r, 260.739 260.501 (0.515) 260.183 (0.487)
Pan> P> P> Pz 278.45 278.36 (0.429) 278.50 (0.436)
Pitizs Painas Pz P

Ealiiet
A AP I ST o (E R 200 f e O T 2 S

dy, =-2p5,, —1.505,,, +1010, d,, ==2p,,,, —1.50;,,, +1020 » dy1z =-2p315 —1.5p32, +1030,

Ay = =230 —1.5p35 +1040 » PRI HLAG = BT (BREOREEL QH%‘? BIpb > G =
g 2 (ATIEHET A RERIIRT o P VRS FE L IOTE BT T BT gl +ql) + g
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