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- Fat Tails (Nongaussian Distributions) in Financial Data;
- Fat Tails in distribution of Data-Makers; 
- Bose-Einstein Condensation;
- Thermodynamics of Profit Seeking Bosons;



Econophysics

- Autocorrelations; 
- (Nongaussian) Distributions; 
- Crises, financial bubbles; 

L.Bachelier 1900.

Price diffusion = 
Random Brownian walk!
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Nongaussian

B.Mandelbrot;
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why nongaussian?



Nongaussian price changes – nongaussian price changers! 

Why nongaussian

Classical (Boltzmann) gas – Brownian motion; 
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Nonclassical (Bose) gas – nonbrownian motion ???; 

Pareto law: wealth distribution; 



Pareto

Exponentially truncated Pareto = exponentially truncated Levy

wealth

wealth distribution log(p(r))
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power law body:

Exponential tail:

why Pareto distribution ? Because finance systems are condensates!



Bose-Einstein condensate
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Bose:  
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Pareto: 
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Bose-Einstein: 
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Profit seek: ( ) ( )smsmrr ++= '''

Financial bosons
( ) ( )

( ) ( ) ),,(11

),,(11
'
22

'
12

'
2

'
11

'
22

'
1

'
22

'
111

nnndnnnn

nnndnnnnn

∫
∫

++

+++−=Δ

( ) ( )dmsmnsmn ∫+→+ ),(1),(1Bosonic enhancement respectively to shares:

s - shares

m - money
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Truncated Pareto! 21 <<α

Financial bosons



Financial bosons in USA
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Financial bosons: Monte-Carlo

6.1.1 pav. Programos (įskiepio) aplinkos vaizdas
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K.Staliunas, Bose-Einstein Condensation in Financial Systems, 2003; cond-mat/0303271

Conclusions:

?5.1≈αStatistics of price variations? Bose diffusion?
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Bosonic + seek for profit         Pareto distribution:

5.1≈α

- Monte-Carlo simulations (stochastic equation);
- Evolution of distributions (kinetic – master equation);
- Price diffusion vs. diffusion of Bose particle;
- Multicomponent condensate; 


