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Acquisition and Analysis of Foreign Exchange Interventions with an Artificial Market
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We propose a multi-agent system which learns intervention policies and evaluates the effect of interventions in
an artificial foreign exchange market. We introduce an intervention agent that has the role of the central bank

to stabilize the market.

We could show that the agent learned the effective intervention policies through the

reinforcement learning, and that the exchange rate converged to a certain extent in the expected range. We could
also estimate the amount of intervention, showing the efficacy of signaling.

1. OOoOd

goooooobooooooooobooooooooooo
goooooooboooooooooobooooooaoon
gooboooooooooooboboooboboobooon
gob0b0oooooooooooobooooooooooooon
O[00oso0b0o0o0ouoouoooooooooooo
gooooooocooooooooooooboooooobooo
goooooboooboooboooooooooooooooon
goooooboboooobooboboobobobooooooooo
gobooooboooooo

2. 0000000

0000000000000 AGEDASI TOF*! [0 0 00]
000000000000000000000000000
000000000000000000000000000
0000000000 100000000000000000
0000000000000

0000000000000000000000000000
0O0500000000000000 100

000000000010 170000000000000
() 0000000 ") 0000 ¢00000000 kO

oooo
ooooog,
oooo opooo
‘DD[D]DI
oooo

OooooooN

ooooooooooo

goooog

goooog

01 0oooooooooooooooooon

O000:0000: hmatui®jaist.ac.jp0l
0 00: kiyoshi@ni.aist.go.jp0 O 00 O : tojo®jaist.ac.jp
%1 A GEnetic-algorithmic Double Auction Slmulation in
TOkyo Foreign exchange market

010000
k0000 2°(t) RG]
1 0og [O][0] GDP etc.
2 00 [0][0] 0000000 ete.
3 00 [0][0]ooo0oo0ooon
4 D0O0OO0O00O00 | [0)0)0oo00o0oon
5 0000 [0][ojoooo
6 0O [0] 00D ete.
7 oooo [Ojooooooooo
8§ OO [O]o)oo
9 0000 [0][D]0D00000 ete.
10 ooo oo/o00oo/ooo
11 oo oooo
12 00 ooooooooa
13 0O [O]o)oo
14 00 [O][ojoooo
15 0000001 | 000000 (AR — 1))
16 oooooo 2 gooooo
(AR(t — 1) — AR(t — 2))
17 O0000O0D 500000
(R(t—1) — R(t —6))
R(t): 00 t0000000000

oad
AR(t) = R(t) — R(t — 1)

000000000000 0000000000000000
0000000000000000000000

00000000000000000:000000000
0Uz"¢)00000000000 wf() 0000000000
0000000000000000000000000000
0000000000000000000000000000
0oooooooOg

)y 00¢0000000000

l: DO0O0D0OO0:i0 AR() OO0
) 00¢00000 kOO

) 0000004000000
ooooooo
0+3,+1,40.5,40.1,00 9000

a: OO0OO000

oooooooooooooobooooooooboooog
goooooooboooooooooooooboooooooon
gobooooooooon



The 19th Annual Conference of the Japanese Society for Artificial Intelligence, 2005

obobooooooooboobooobooooboobooo
gboboboooooooooboooocoooooooooooon
gooooooooobooboooo

gboooooooobooboooooooboobooboanod
gooooooobooooooooooooooooooboo
00 wf(t)0000D0000000000000

oooooooooobooobboooooobobooboooa
gboboooooobooobooooboobOobobOooooon
goooooooboooooooooooboooboooooo
gooooooooooobooooogooooooooon
goooooooooooooooooooooooooon
goboobooooooooooooooooooooooon
gooooooooooobooooboobocoooooooooo
goboooooooooooooboobobooooooooo
gooooooooooooooooobooooooooon
goooooooooobooboooboobooooooboooo
00000oOo0o0ooOouoOooo os)oouo

3. Uoobooog

000000000000000000000000o0ao
00o0o0o0oo0o0o0o0dooo0oo0ooooonono
000000000000000 2000000000000
000o00000O000000000000Ob000ODO00on
0000000000000000000000000000
000000000000000000000o00ooo0o
00o00o00o0000DO000o0o0o0o0o0oo0oonooo
0o000000000000000000000000a0a0
gboboooooooboboooboooobobooooon
O [Dominguez 93, Ramaswamy 000 0000000000
000000000000000o00o0ooooooooon
0000000000000000000000000000
00o00000000000000000000000000
gboboooooooodoboooooobobooooon
oooooO0o0oobo0oOooooOoOoobDOoOooooOooOooo
0000000000000000000000000000
0000000000000000000000000000
000o0000000000000o000ooooa

000000ooo0o00000booo000o0ooonoooao
oooooobooooooo

000 0000000000000 00000000000
0*20

gooooooooon

e JOOODODODODOODOOOOOOOODODOODDO
dodooooooooooooooooooooo
0000000000000000000 28%(¢) 0
gooooooon

e JOOOOOODOOODODOCOOCOOOOOODOO
goboooobooooooooboo

31 000000000O0O0O000d
O00O000D0OO0D0OO0OD0O0OO0OO0O0OOO Profit Shar-

ing [Grefenstette 88 D000 O00DO0O0ODO0OODOOOOO

ggobbooobboobobooobo

x2 0000000000000O0OOO00000000o0o0o000o
goooooooo

Profit Sharing 000000 10000000000000O0
0*00000000000000000000000000
100000000 sSsO0O00oOooouUDbogD o0Ooo
gooog

00 SO00 «000D0O0OD0ODODO (S,e)00000O0O
00 W(S,e)00ODO0O0D0OODO0OODOODOOO
00 00 sO000oobooUoboooobooOobooooooo
gooooooooooobobo

SE(E,O’E,IDS,UH,S,QSIS,R), (2)
000 E0000000000000000O0Oep 0000
0000D000w%w*0e, 00000000000 O0000O0
000000000000000000000002%000
gooobRrROOOOOOODOCOOUOUOOCOOOOOOOOD
gsbnoobooobooboobobooobobbobo
00000000000 ROOOOD [0 05000000
oogd
o0 0O0e«0OD0O00OO0ODOOOODODO

39
Q

«0700000000043,42,+1,000000¢0000
00000000000000000000000QOO00
0000000000000000000000000000
000000000000000000000000000 a
0000000 +240000000000000000000
00000000000000000+24000 000000
00000000000000000000 W(S,a)000
0000000000 r=1000000000 20000
ooooooooooon

00 00000000 W(S,e)00000 4000000
oooo

a

®3)

gobooooobo cooboooooooboooboobooooDo
bobooboooooboobooobooboooonDo
oo-00000000

gobood oo:ooooood

1. J00000o0ooOooUOooUoooUoUoooOag r/2
goooag

2. 000000U0OO0OOUDOOOOOOO r/2000
ooo

gobooooooooooooooooobooDo
goooooooooooboobooboobobobobboooo
gboboooooooooooooooboooooDo
boboooooooooooboooooboooboocooDo
ooooooUoooooUooooor/2000000

00000000 -0000000D00O0 1/100000

4. OJggbDoOoOOooOooboood

goboboooooooooooooooobooobooboobooobooboo
gobooooooboooooooo

*x3 000000000OO000000O0O0O0C0CO



The 19th Annual Conference of the Japanese Society for Artificial Intelligence, 2005

150

"actual rate
stabilized simulation path -------- f\ /\
140 V

130 "~A&“«¢Wﬁ““
120 i \
\

110

rate

100

90

80
1996/1 5 9 19971 5 9 1998/1 5 9 1999/1
date

02 00oooooooboocooooooooo

100

rate

oooooo

1996 1997

I
I
: 0oooOoOooooo
I
I

1998 t

gooooooo goooo
ooooo | BEEEE
oooooo| B85 CADLLOO GAOOOOO
Doooooooooo
oog oooo
oooooooo -
oooooo B0DO 000000000

03 boboobobooooooooooooooo

0000000 []0D0o00000000000000
oooooOoooooo

4.1 0OO0OO0OO0OOOO

19980 10000000000 100020000000
ob20000 1998 000000000000000000O0
1996 0 1000 19970 1200 200000000000
goooooooooooooooooooboobooobooooon
gooobooooboooooooooobooboooooooon
gooooooboooooboboooooooooooooo
gobobD20000000000000 1000000000DO
g8 oooooooocooooooooooooooon
gbobooooooocoobooobosuooouoooa
ggz2oo0000000000D000000000O0O0OOOO
gbooooboobooooobooboooobooooon
gooooooooooooooooooooooooooon
000000 W(S,e) DO0UD0D0OUOOOUOOOUDODOOO
gbobooooooboool1oooooobo 3gooooo

gooooooo oobooooooobooooobooooooo
000000 ¢t00000 00 1303941000000

ooodod0 eoOoooooo oogoooooooooo
goooooboooooooboooboooobo 2000

*4 000000001997 000000000 1303900000
ooooo

02 0000000000

ooooo  OO00ood

(304w, yes) 30 qa od
(10¢a, yes) 10 ¢, og

(qa, yes) da uo
(30ga, no) 30 ¢u oooo
(104, no) 104G, 0ooo

(¢a, o) Ga 0ooo

PR EEEEEEEEEEEEEEEE)

gopooooOooooooooooooo

03 0ooooobooooboobooooo

0ooo
D000 g Tooooo | PP°

(30da, yes) | 4836% | 67.10% 73.70% | 98.65%
(10a, yes) | 34.85% | 49.40% 56.55% | 90.83%
(da, ves) | 20.63% | 35.45% 45.90% | 78.64%
(30da, no) | 45.71% | 56.40% 60.50% | 93.78%
(10a, no) | 29.20% | 41.75% 45.75% | 80.80%
(Ga,n0) | 17.36% | 31.50% 37.50% | 49.46 %

goboodoooo

uobo oooooooooocooboooooooooon
gooooooooooobooOoooboob200000
goboooooooooboobobooboooboooon
gboboooooooooboooooobooooocoonn
goboooobooooooobooooboboo

4.2 0000
gbooboobos3sboooobooooooooooooooo
gbooooooooobooobooooooboobooooon
gooooooooboooboooooooobooooooon
gooooooobos3sorooobooooboooooon
0*00000000000000000000000000
gobobooooooooooooooooooobooooboo vo
goooooooooooboooooooooooooooon
good
gooooooooooooooooboobobooooooo
goooooooobobooobooooboboooobooooon
gooooooooooobooooooboooooooooon
goooooooooooboocoooobocoooooooon
gooooobooboooooooooooooooooooon
gbooobooooboboooobooboooooooan
1998 000000000000 00000DOO0O0O0O0O0D
gooooooobooooooobooooooooooooon
gooobobooobooooooooooobooooooooon
oooooooooooooooboooooooooooon
gooooobooooooooooooooooooooon
gobooooobooooooobobooobobooo
ggooooooooooobooboboooooobooboobobo
goooooooooooooboooooooooooooon

x5 0000O0O0O0O0O0O0O0000000000000000o00o
oooooooooooooooooooooooooooboboo
go0o0o0oooooooooooooooooooOoOoObOboboDbD
obooooooooooobooooooooooOooOObObObOboboo
ooooooooooboooooo



The 19th Annual Conference of the Japanese Society for Artificial Intelligence, 2005

gooooooooboooooooooooboobooboooooo
gooooooocoooooooooooboboooooon
000000 0D os)00bo0ooooooooUoUuoo
gooobooooooooboooobooooooooooon
gobooooooooobogoo
gooooooooooooooboboooboooooooo
gooooooooooooooooooooooooaon
0000000O0O0OOooOODO0O0O00000 greedy0OO
goooooboooooooooooooboooooooooo
goboooooooobobooobooooboboooobooon
goooooooooboooooooobooooboobooooooon

5. OooO0

goooooobooooooooooooooooooaoa
gooooobooooooooooooooooooooon
goooooooooooooooooooooooooon
gbooooooooooooocoobooobooooono

gobooooboooooooboooooobooo

e JO0OOOOOOOODOOOOOOOO
e JO00O0ODOOOOOODOOOOODOOOOOODOOOO

e JOUOD greedyUODOODOOOOODOOOOOODOO
goooooo

gooooooooooooooooooooooooooon
goooooooooooooooooooooooooon
gboboooooooboboooboooobOoboooooon
goboooboooooooooooboooboooooooooo
gooooooooooooooooooobooooboo

gd

goobooodolebooooboboooobooooooboboa
00 (B)(2)ooOooo 1e3000470 00000000000
oood

gooo

[Dominguez 93] Dominguez, K. M. and Frankel, J. A.:
Does Foreign Exchange Intervention Work?, Institute for
International Economics, Washington, DC (1993)

[Grefenstette 88] Grefenstette, J. J.: Credit Assignment in
Rule Discovery Systems Based on Genetic Algorithms,
Machine Learning, Vol. 3, pp. 225-245 (1988)

[0C0 00 OO DO,000000D00OD0OOODOOODODO
ooooooo,obo0b0000o00000, Vol. 17, No. 5,
pp. 47-54 (2000)

(0005 00 00,00 0000000000000000
0000000000000000000,0000000
00, Vol. 20, pp. 36-45 (2005)

[Ramaswamy 00] Ramaswamy, R. and Samiei, H.: The
Yen-Dollar Rate : Have Interventions Mattered?, IMF
Working Paper (2000)

[00 05 OUOOOO0OOOUOOOOOOO (2001-2005),
http://www.mof.go.jp/1c021.htm



