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Unsolved problem
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Microscopic models
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— Model 4: N-body stochastic dealer model + trend-following



MOdEI 1: 2-body stochastic dealer model

No transaction (Ask > Bid) Transaction (Ask = Bid)

4 p1(t) — pa(t)| < L [p1(t) — pa(t)| > L
p1(t) + L/2
Ask price pi(t)
.é Mid-price ¢ P1(?) - 2 (t)
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Ask price: a minimum price he is willing to accept to sell a product
Bid price: a maximum price he is willing to pay to buy a product



MOdEI 1: 2-body stochastic dealer model
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MOdEI 1: 2-body stochastic dealer model
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MOdEI 1: 2-body stochastic dealer model
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Model 2: 2-body stochastic dealer model + transaction interval

Average (transactions/15min)
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Model 2: 2-body stochastic dealer model + transaction interval
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Model 3: 2-body stochastic dealer model + trend-following
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Model 4: N-body stochastic dealer model + trend-following

1068 o 1. Observed microscopic dynamics (big data...)
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Model 4: N-body stochastic dealer model + trend-following
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Model 4: N-body stochastic dealer model + trend-following
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Model 4: N-body stochastic dealer model + trend-following

2. Microscopic model
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Model 4: N-body stochastic dealer model + trend-following

2. Microscopic model
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Model 4: N-body stochastic dealer model + trend-following

3. Kinetic formulation
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Model 4: N-body stochastic dealer model + trend-following

3. Kinetic formulation
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Model 4: N-body stochastic dealer model + trend-following

4. Mesoscopic and macroscopic data analysis
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Model 4: N-body stochastic dealer model + trend-following

3. Kinetic formulation

Trend following R.W. Cumulative PDF
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Model 4: N-body stochastic dealer model + trend-following

4. Mesoscopic and macroscopic data analysis
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Model 4: N-body stochastic dealer model + trend-following

5. Summary

1. A microscopic model is developed for FX traders by direct observation of
the HFTs” dynamics.

2. Akinetic theory is constructed to show consistencies of the microscopic
model with mesoscopic and macroscopic findings.

3. The present model is the first microscopic model directly supported by
microscopic dynamical evidence and exhibiting agreement with
mesoscopic and macroscopic findings.

4. Introduction of collective motion to order-book models is the key to
replicate empirical findings.



Future problems

Validity check for the kinetic theory

Use of more data, new data, bigger data

Diversity (poly-dispersity) in traders / financial instruments
Beyond mean field, non-global coupling

Memory, fictitious mass

Very fast dynamics

Mechanisms of financial crash

Performing computer simulations is promising!!
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Model 4: N-body stochastic dealer model + trend-following
0. Details of the market

Market name: Electronic Broking Services (EBS)

Actions of traders:
— Limit order: Quoting price with a certain volume and the quoted price
displayed on the order book. 922 traders submitted this in the data set.
— Market order: Buying or selling currencies immediately at the available best
price. 93 traders submitted this in the data set.

— Cancellation
High frequency trader (HFT):
— Submit more than 500 times a day on average (134/1015).
— Rapidly grown recently (87.8% of the total orders were submitted by the HFTs
in the data set). 57



Model 4: N-body stochastic dealer model + trend-following

4. Mesoscopic and macroscopic data analysis
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