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FluctuationsFluctuations
Brownian motion

Brownian motion – Gaussian fluctuations Returns – financial fluctuations

Dow Jones



DataData

First part

Returns and trading volume of 8 largest Polish stock market 

companies over the period 2000.11.17 - 2008.03.06 for the time 

lags ranging from 1 minute and 2 hours.

We study this for tick-by-tick time series too.

Second part

High frequency returns from the foreign exchange (FOREX)

market. This study is based on three exchange rates: 

CHF/JPY,  EUR/GBP,  GBP/USD

The FX data used in the present analysis are sampled with

1 minute frequency over the period from 2004.01.01- 2009.06.30. 

It’s almost 3000000 records for each exchange rate. 
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Returns and trading volume 

of Polish companies

Does any universal relationship

between 

large fluctuations

of returns and trading volume

exist
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TheoryTheory
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For large volumes V they hypothesize functional form:
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Empirical cummulative distribution 
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If the relationship is still true, if the inverse

cubic power law does not observe ?
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S. Drozdz, M. Forczek, J. Kwapien, P. Oswiecimka, R. Rak,

Stock market return distributions: from past to present

Physica A 383, 59-64 (2007) 
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S&P500, DAX and WIG20 indices over the interval May 

2004 - May 2006

If the relationship is still true, if the inverse

cubic power law does not observe ?
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Cummulative distributions of the returns and volumes of the Polish stock market 

companies over the period 2000.11.17 - 2008.03.06 for 1 minute time lag
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Nonextensive Entropy Nonextensive Entropy & q& q--GaussiansGaussians

C. Tsallis (1988)

For                      we obtain inverse cubic power low

1q BGS S→ =

( )1qp x Gaussian→ →

is the Gauss hypergeometric function
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Second part

The FX data used in the present analysis are sampled with 1 minute frequency 

over the period from 2004.01.01- 2009.06.30: CHF/JPY,  EUR/GBP,  GBP/USD. 



Take Home Messages:
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- This relationship is true even if the inverse cubic power law was not noted 

- Not only distributions of returns but also distributions of trading volumes are well

describe by q-Gaussians

- Distributions of currency market returns are well modeled by q-Gaussians

Thank you




