The 20th Annual Conference of the Japanese Society for Artificial Intelligence, 2006

3E3-05

BB THSCBIT A A AB G LZFDU 27 DB,

Chaotic behavior and its risk harnessing in an economic market
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Economic markets offer many appropriate models for study with Agent Based Modeling. This paper researches on a new
market model that has Cournot-type inverse demand function and social learning dynamics (SLD) of numberless bounded
rational agents. This market model shows risk of chaotic behavior in a certain condition. This chaotic unpredictable behavior
of market can be harnessed by a chaos control technique based on a characteristic signal that can be detected in the market

behavior.
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CERINRE &) Z KL - = — Y = R~ Va7 R EE LS (LD 4E
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eIV p AR EAST MV x()ORE IR R AR T BERE 5L
PX)EL TERDOL, ZAUCIOIE FE A ERSND. 22T, po 1



The 20th Annual Conference of the Japanese Society for Artificial Intelligence, 2006

it Vo p-UIR Tdhd. 175 P={P}1%, mFED AT —5
CNOBEEBRERL, Py BNAE)DSE 35 j A i FEIC
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(a) p,(x)2¢(x)=20 T x,
(b) B, <0 7, (3)

(c) sgn(F)) =sgn(P,), sgn(C,) =sgn(C;) "i" j.
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E (x)= p,(x) =¢,(x) =((P, =C, +P -O)x) , W (x) EZE (x)x. @

a4, =Pr(i - jli) =r,E,(x)/W(x). 0)
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FEARMGRG) Db L, BEEE 25 LD IR 38 B 12D\ CEFEBER
T LHET 1 R(6)%135.

x, (¢ +AAtZ —x @) _ {zqﬁ(x)xj _zq,',-(x)x;} - in{Ei (x) —W(x)} .

dx. ((P,-C, +P -C)x) —x+(P, —C, +P —C)x
—L=px i . 6)
dt x+(P, - C, +P -C)x
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OHAAEREFT(PL, C1),S6ICINLERATDES y Ik
DIEANTIIT C(P=PS+ y PI,C=CS+ y CI)&ELI-HD
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Fig. 1. 127N BT DTHFZ OV TEHIINLE W
DOIME T LT I K (2 b)), 3 KU TS LT e KT 7 )7
TR DAL T), I DO—EOILKRIK).

4. BHEOHE

ZZTIETIEE RIS H B U E M B U, A A4
FEOWEAICED B kA5, BHES AT LOHIEELT,
A PRI L4 BB LA O 5 3D FF IS LT TR S A 4D
e 7ut B EARE ML T, iR A=A AL > Tt
DM AR S DHI I ([Kunigami 2003)) 258 S 1 512
B DA ADR BT BRI E T

AT, WA AR ORI FIELL THBIET 4 — R
714 | ([Pyragas 1992])D—FE T RREE L DO — VIR
RIEREF AW IS AR 2 T B IS B AE R 7 4 — R Xy
I8 ) ([Kittel 1995]) (Fig.2)Did %% 2.5.

y(®

chaotic system

u(t)

y(t-1)-y() + y(t-1)

A 0]
Tyt -0 -2,0)
k Qe =) =3,0) [ -7) =y,(0)] <d,

=AM =40 (n-1)
r= Atpeak tpea.k tpeak

F@2§ELE@LﬁW74}v»Wﬂ@@%zﬁ,
peak iéﬂ@ui y @n%’? H DB — 75# J

- -3, >d,
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722U T Tl IR ] 70— RS 7 6IH ) CUd, BT g
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W2 HIEFIZ > TRLT AN OWTEDRIRENDZ LN L
WZEMD, RIFFETIXZONA il BIER 7 4 — RSy 7
FAE 12,5 — 5 MT 7R 2R HE B & A B 35 0D U5 |23 A IRg ]
ORI T8 ) 23 E L, HIEE 23R E L= & THIE ST A—%
PBERENRT LT DLW EEARAT.(Fig.3)
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1L REERFUCEVEED tdpe S EOE— 7B IR T,
tdpin LA F O — 7RI H L ChHHIEIC KB L 22 Wb o &3
2. ZOTEEAHE B Ol R IEREE 7 4 — RNy ZHilfE ) = — Y =
U W THA AR T RIA R TH IR B OB MEME 2R L
MERWBISL ) 72611% Figd 1277
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7=10.96, r =4, start control at t=8000
Controller_1: Wiy =4.60, K=f=0.0001, D = 0.00005, 7,;, = 10.0, 5, = 80.0.

Fig 4:HI#O4, RERFI(E)ET M2 5 () DRI L5221k,

AT ZTIE, SO HIEE D R AF 552 L3 0]
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FEIEWFH] 7 4 — RN 7 == P = U PRI A AT A A
BIIS3 % Fig.5 127,
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¥=0.96, r = 4, start control at t=8000
Controller_1: Wy = 4.60, K=f;= 0.000025, D = 0.00001, ,py, = 40.0, T, = 80.0.
Controller_2: Wy = 4.80, K=f;= 0.000025, D = 0.00001, T,y = 10.0, Ty, = 40.0.

Fig 5:fIfEI DB, 20Dl (2 L2 R 4.

1l = — Y = hEDARWHIE 7 A T RO E LT il i %
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ARFETIIIA AN ZEBE R THHET VEREL, £
ZH), ZBEMELHLIZOWTEMLTZ, RGO EERNE
U TFOI IcEEDLND,
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NGB T 2H GO ET V% 12228 822 (Social
Learning Dynamics)IZEV37a-~2/afi EAEA & & Tem
i) e U TRESEL 72 . (Section 2)
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o WAARGIETETHS H Ol BAERER] 7 0 — RNy
HAE % D2 LI, DA RIRREIZH DTN LR E
(A Z T 2812 &Y, R BSZ M E LW THCE
RIB7pe— = NCIHRABIS T ) Z& 23 TE 5. (Section 4)

LBOFREEL L, RIFROHAAAEY R e A =2 T D
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