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P[t] = P[t — 1]RM R%2 R3® + n[t]
Strategies
“Fundamental” “trend follow” and “noise”

l%—i_f—l] Ry = %g:_ﬂ R3 = EXP (E[t])

r N D
Market A | | Market B Market A Market B
_ i Eq Tick size 3 b
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T &
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T. Mizuta, S. Hayakawa, K. Izumi, and S. Yoshimura, JPX working paper, 2 (2013)
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other empirical data

the distribution of product life-cycle in convenience stores
(am/pm Japan Co. Ltd. 2004 ~ 2007) T Mizuno and M. Takayasu, Progr. Theor. Phys. Suppl., 179, 71 (2009)
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1B exp[-023+[(T-350"0.45}]
10k ;
— - PRI .
Al af the distribution has :
Y. Murase, T. Shimada and N. Ito, " B d ‘ﬁeavy—taﬂ” 7
New J. Phys. 12 (2010) 063021 I:I_ 2 ~ -
Y. Murase, T. Shimada, N. Ito and P. A. Rikvold,.l D_E — —
Phys. Rev. E vol.81 (2010) 041908 - 5
Y. Murase, T. Shimada and N. Ito, 1 = -
Artificial Life and Robotics, vol.13 (2009) 460 i ]
T. Shimada, Y. Murase, S. Yukawa, N. Ito and o
K. Aihara, Artificial Life and Robotics, 11 B i
(2007) p.153 -3 [ ! !
T. Shimada, S. Yukawa and N. Ito, 1 D I : : i
Intern. J. Mod. Phys. C14 (2003) p.1267 [ 400 S0 1200

T. Shimada, S. Yukawa and N. Ito, . \
Artificial Life and Robotics, vol.6 (2002) p.78 T— I:'I"':'CILJ Ct ||'F'E' ':}"':le I:dEI ’3"'5]



space (road) space (road)

time

. gl Vmax=2, parallel update Vmax="9, parallel update
(1) Acceleration. If the velocity v of a vehicle is lower
than v,,,, the speed is advanced by one (v =v +1).
(2) Slowing down (due to other cars). If the distance d - Schreckenb?rg,
to the next car ahead is not larger than v (d <v), the /- Schadschneider,

speed is reduced tod —1 (v =d —1). K. Nagel and N. Ito,

(3) Randomization. With probability p, the velocity of FPhys. Rev. E51(1995)
a vehicle (if greater than zero) is decreased by one 2939
(v=v—1).

(4) Car motion. Each vehicle is advanced v sites.
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Open Street Map

Crossing Count : 5,887,609 RAE21—HD1/4%ZEDT. UPILEFA LDI0ER
Road Count 8,143,352
total length: 1,284,452 Km
car number: 11,775,218 5000
A t =0.01sec 500 \ —o—Sim B
for 100 sec(10,000steps) MP1BFS]
> 2,0736 ndoes: 50 L S— 3 B R B
elapse for car movement11.5 sec 271 )VEsRE
( including MPI 8.3 sec)
initialization: file I/0: 51 — 52 sec 5
50 500 5000 50000

J—R& SimBFFhs mPIBFEl B ERR RS T 77 JVEER simiEE J—R®I=D Elapsed Time Memory

81 2122.727044 92.282358 104.106949 51.497063 55.472125 0.684841049 2239 2596.4
324 561.679519 69.120104 74.593487 51.609969 209.643001 0.647046299 651 1540.4
1296 139.1762 30.541476 67.608539 52.926513 846.065493 0.652828313 212 1284.4
5184 22.183964 10.024689 67.302202 52.005345 5307.986367 1.023917123 117 1220.4

20736 11.521264 8.288863 66.103649 52.835504 10220.42196 0.492883003 192 1252.4
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simulation with an pedestrian simulator, CrowdWalk AICS

% 3: CrowdWalk iz XA I 2L -—3 a3 >Dif
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H. Matsushima, T. Uchitane, J. Tsuji, T. Yamashita, N. Ito and I. Noda, "Applying Design of Experiment based Significant Parameter Search
and Reducting Number of Experiment to Analysis of Evacuation Simulation," (in Japanese) Transactions of the Japanese Society for
Artificial Intelligence vol.31 (2016) No.6 p.AG-E 1-9
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Roadmap of raffic simulation o
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I. Noda, N. Ito, K. Izumi, T. Yamashita, H. Mizuta, T. Kamada,Y. Murase, S. Yoshihama and H. Hattori, in preparation:
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Roadmap of market simulation
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