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微观多体模型

*  羊群模型
股民结群，相互作用从简单到复杂，

五花八门

*  多体博弈论
多体不完全信息博弈，思路清晰，但是

离真实市场有一定距离

*  订单模型
出发点比较实际，但需要附加假设

*  Ising类模型
*  随机过程模型



金融微观模型的现状

*  可以取得局部成功，但整体不令人满意。
波动率的运动规律相对简单，而价格本
身的运动规律极其艰难

* 微观多体模型加上经验参数较令人信服。
例如Stanley等用市场数据确定模型参数

PNAS 109(2012)8388





应用微观模型解释宏观和介观模型, e.g., 

*  Relations between price returns, trading 
volume and number of trades.

*  Leverage and Anti-leverage effects



Price return, trading volume and 
number of trades
Gabaix, Gopikrishnan, Plerou and Stanley, Nature 423, 267 (2003)
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A phenomenological model

*  large market participants (mutual funds)  
control the financial markets

initiate buying with large volume
induce price increasing

*  perform in an optimal way 

sell in a time with maximum benefit
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General formulation of microscopic modeling

:  trade volume of agent i

:  volume imbalance,
it relates to the price return

Dynamics

e.g.,      
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Minority Game

History :         time steps,         states  
Strategies:      

agents                        producers
S   strategies               1  strategy

and   inactive

Price change:  △Y(t') = buyers - sellers
Scoring :  minority wins |△Y(t')| points
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Forget the trade volume and trading times first

This Minority game explains some stylized fact of 
financial markets including long-range correlation 

But suffers from periodic character



Development
• History in detail
• Changing strategies
• Minority vs majority games
• Scoring for strategies
• Stochastic interactions

……
Our work

Score- and agent-dependent payoffs
for strategies

Ren, Zheng, Qiu and Trimper,  Phys. Rev. E74 (2006), 041111



Payoffs both score- and agent-dependent
-- scoring for strategies

)()()1( ,,, tgtUtU sisisi +=+

∑ =

−= S
s si

sit
sisi

taU

taU
btAtg

1 ,

,)(
,,

))(exp(

))(exp(
)()( µσ

Price change
A(t)=buyers-sellers

Agent-dependence of           is essential!
It suppressed the periodic feature,

better than the inactive strategy.
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EZ model :  Eguiluz and Zimmermann, 
Phys. Rev. Lett. 85 (2000)5659

N agents,  at time t, pick agent i 
1) with probability 1-a,  connect to agent j,

form a larger cluster;
2) with probability  a ,  cluster i buy (sell),

resolve the cluster i

Magnitude of price return :  
|△Y(t')| =  size of cluster i



This herding model explains
the power-law decay (fat-tail) of P(Z, t), but
NOT the long-range correlation



Interacting herding model
Zheng, Qiu and Ren,  Phys. Rev. E69 (2004), 046115

1/a :  rate of information transmission 
Dynamic interaction

1/b is the highest rate

*  take a small b
*   fix c to the ‘critical’ value :

P(Z,t) obeys a power-law

scba /+=



Interacting EZ model

t = 100
1=δ



Interacting EZ model

t = 100
1=δ



Introduce trading volume
Ren, B. Zheng, Chen, Physica A389 (2010) 2744
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One then obtains trading volume 
& number of trades



Introduce price return
give  + or – sign to each cluster
at time t , pick agent i 
1) with probability            ,  connect to agent j,

form a larger cluster, with majority rule
2) with probability      ,  select cluster j, 

together buy or sell, then resolve both clusters.
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Define V(t) as  the volume of clusters i and j ;

Define   Volume imbalance Q(t) as 
algebraic sum of volume i and  j

Define price return as

It comes from empirical results.









Qualitatively explain the relation among price 
return, trading volume and number of trades in
Gabaix, Gopikrishnan, Plerou and Stanley, Nature 423, 267 (2003)

V(t) ~ N(t) ~ |r(t)|

Auto-correlation function of r(t)





• An interacting dynamic herding model
looks reasonable in reproducing the 
stylized facts of the financial dynamics

• How to model the Leverage effects local and 
non-local in time with the herding model 
remains open
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