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Today’s Talk

O Motivation

O Our Artificial Market Model (Multi-Agent Simulation)

— | O Characteristics of Erroneous-Order Turbulence

% Market prices declined not only during but also
for a while after the period of erroneous orders.

% The amount of erroneous orders decided
ranges of price falls.

'Experiment 2 O Effects of Price Variation Limits to the Turbulence

Condition to Prevent
the Large Turbulence

 tpl: limit time span
: tg: time of erroneous orders existing

‘Summary & Implication to market regulations }
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[Thisis] To d a y 0 sabl& af toktents].

[At first, | will describe] Motivation and our artificial market model (Multi-Agent
Simulation)

[In] Experiment 1, [we will investigate about] Characteristics of Erroneous-Order
Turbulence [and will show that]

Market prices declined not only during but also for a while after the period of
erroneous orders.

[And,] The amount of erroneous orders decided ranges of price falls.

[In] Experiment 2, [we will investigate about] Effects of Price Variation Limits to
the Turbulence [and will show that]

[The] Condition to Prevent the Large Turbulence [is], the limit time span should
be shorter than the time of erroneous orders existing.

[Lastly, | will mention] Summary & Implication to market regulations.




O Motivation

O Our Artificial Market Model (Multi-Agent Simulation)
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[First, | will describe] Motivation and our artificial market model.




big debate

Large Erroneous Orders over which

Price Variation Limits
Short Selling Regulations

large price fluctuations Regulations
financial market turmoil
and so on

ex. Flash Crush, in US, 2010 | |

This Study
| |

Artificial Market Model

(Multi-Agent Simulation)

This presentation only shows the case of “Price Variation Limit”
Although the proceeding shows other cases of price regulations.

Motivation.

[In financial markets], large erroneous orders [sometimes] induce large price
fluctuations.

[Such] fluctuations [often cause] financial market turmoil.
For example, Flash Crush, in US, 2010.

[Therefore, there is] a big debate over which price regulations prevent [this

inducing].

[In] this study, [we build] Artificial Market Model (Multi-Agent Simulation) [to
investigate]

[Characteristics of Erroneous-Order Turbulence]
[And, Effects of] Price Regulations

This presentatononl y shows the case of #APrice

Although the proceeding shows other cases of price regulations.
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Why Artificial Market Model?
Empirical Studies

very difficult to discuss such price regulations

% So many factors cause price formation in actual markets that
an empirical study cannot isolate the pure contribution of these
regulations to price formation

* It is impossible to conduct experiments for new regulations
in real financial markets

e

Artificial Market Model

(Multi-Agent Simulation)

can do 5

Why Artificial Market Model?

Empirical Studies are very difficult to discuss such price regulations [because],

So many factors cause price formation in actual markets that an empirical study
cannot isolate the pure contribution of these regulations to price formation

[and because],

It is impossible to conduct experiments for new regulations in real financial
markets

[On the other hand], Artificial Market Model (Multi-Agent Simulation) can do
[them].




Our Artificial Market Model (Multi-Agent Simulation)

Chiarellaet. al. [2009]| o

. % Continuous Double Auction
; = to implement realistic price variation limit
. % Agent model is Simple

heterogeneous 1000 agents

Expected Return
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= to avoid arbitrary result “Keep it short and simple”

for each agent

1 different from Chiarella’s study and previous my presentation

[This study's model is Similar to previous my presentation, previous technical

session.
| think, some people did not attend it. So, | will give similar talk here, again.]

[We built an artificial market model] on basis of Chiarella et. al. 2009.

[Pricing mechanism is] Continuous Double Auction. [It is not simple, but, we

need] to iImplement realistic price variation limit

Agent Model is Simple. [Thisis]t o avoi d arbitrary
s i mp prieciple] [

[We think Artificial Market Models should explain Stylized Facts as Simply as possible].

resul

[There are] heterogeneous 1000 agents. [All agents calculate] Expected Return

[using this equation],
[And, the] strategy weights are different for each agent

[First term is a] Fundamental [Strategy: When the market price is smaller than

the fundamental price, an agent expects a positive return , and vice verse].
[Second term is a] technical [strategy: When historical return is positive, an

agent expects a positive return, and vice verse].

[Third term is] noise.
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[Plus, We implemented] Learning Process. [This is] differentfromCh i ar el | ads

study and previous my presentation



Learning Process

Previous Our Study

Mizuta et. al., 2013a
Last year’s CIFEr (SSCI in Singapore)

Even thought without Learning Process
— the model could replicate static characters of price variations.
— however the model could NOT replicate Dynamic characters
of price variations, such as large fluctuations.

o e—

This Study also need Learning Process
Because of treating large price fluctuations

[About] Learning Process,

Previous Our Study Mizuta et. al.,, 2013alL a st kB (S8GI in Singapore)
[showed that]

Even thought without Learning Process
Y the model could replicate static characters of price variations.
Y however the model could NOT replicate Dynamic characters
of price variations, such as large fluctuations.

[therefore,] This Study also need Learning Process Because of treating large
price fluctuations



Details of Learning Process

[Agents are] comparing Historical Return [and] each Strategy[6  t e r m,
Fundamental strategy term, and Technical strategy term].

[ When the strategyo6s expected®dame&ignur n and

[This means] good performer Strategy.
[The st rWeightgsyp.s |

[ When the strategyo6s expect e ®dppostdaSign,n and
[This means] bad performer Strategy.
[The st rWeightgsyPows]

[We also added] random learning.

In this way, agents learn better parameters and switch to the investment strategy
that estimates correctly.



