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Price Formation on the Networked Sznajd Model

YASUHIRO HASHIMOTO," MASANORI OGURA, YU CHENT
and HIROTADA OHASHIt

The Ising spin system is a very simple mathematical model described by binary variables,
and has been frequently used for discovering the universality behind various complex systems,
such as biological, social and economic systems. The Sznajd model, which reproduces well
the statistical behavior observed in the actual market, is one of the typical Ising spin sys-
tems. In this research, we investigate the dynamics of price formation on the modified Sznajd
model, changing the original update rule, so-called the outward and asynchronous rule, into
the inward and synchronous one. Then we apply that scheme for the evolution on networks
with typical structures, and study the effect of network topologies on the statistical proper-
ties of price formation. We find that the stylized facts of price fluctuations are also observed
on random and small-world networks, however, not on networks with hubs, and the spatial
distribution of spins has a dominant role in price formation.
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Fig.1 Statistical properties of price fluctuations in the
time series of Yen/Dollar foreign exchange rate.
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Fig.2 A fundamentalist agent who leverages global infor-
mation i.e. price (left) and a trend-following agent
who follows the behaviors of the local majority
(right).
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Fig.3 4 types of network topologies used in the following

numerical simulations.
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Fig.4 Degree distribution of each network model.
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Fig.5 Cumulative probability distributions of returns with normal probability axis.
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Fig.6 Autocorrelations of returns (upper 8 figures) and volatilities (lower 8 figures).
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Fig.7 Spatio-temporal patterns of the spin states on the regular network.

Z > % LAlCFundamentalist’ 3R
v
g 01} i !
=4 B
2
S 001 | |Fundamentalist’z[EE ¥
o M
2 []
3
& 0001} |g i
3 =]
o o
2 a
0.0001 ¢ o
Regular WS Random BA

networks
08 FMOOOOOOOODODODODDDODOOOOOOODO/O0O
goooooo
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experimental condition.
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