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UBIQUITY OF PROBABILISTIC PHENOMENAUBIQUITY OF PROBABILISTIC PHENOMENA
Certain basic statistical patterns and probabilistic structures arise in 
em pirical data and th eoretical m odels f rom  com pletely  dif f erent f ields.

The Workshop on Current and Emerging Research Opportunities in The Workshop on Current and Emerging Research Opportunities in 
P rob ab il ity  P rob ab il ity  –– 2 0 0 2  identif ied the f ol l ow ing areas2 0 0 2  identif ied the f ol l ow ing areas

•• A l gorithmsA l gorithms
•• S tatistical  P hy sicsS tatistical  P hy sics
•• D y namical  and phy sical  sy stemsD y namical  and phy sical  sy stems
•• Compl ex  netw orksCompl ex  netw orks
•• M athematical  f inance,  risk and dependencyM athematical  f inance,  risk and dependency
•• P erception in artif icial  sy stemsP erception in artif icial  sy stems
•• G enetics and ecol ogyG enetics and ecol ogy
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K h i n c h i n -L e v y  R e p r e s e n t a t i o n













The Impact of Ito Calculus





M e t h o d  o f  s i m u l a t e d  a n n e a l i n g .



• L o w  d i m e n s i o n s

• I n t e r m e d i a t e  d i m e n s i o n s

• H i g h  d i m e n s i o n s





F r o m  S o l i d  S t a t e  P h y s i c s  t o  t h e  R i e m a n n  Z e t a  F u n c t i o n

(Dyson – M ont g om e r y)



N e a r e s t  n e i g h b o r  s p a c i n g  a m o n g  7 0  m i l l i o n  z e r o s  b e y o n d  t h e  1 0 20t h  z e r o
o f  t h e  z e t a  f u n c t i o n  c o m p a r e d  t o  t h e  G a u s s i a n  U n i t a r y  E n s e m b l e
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Tr a n s i t i o n  Pr o b a b i l i t i e s
D e p e n d  o n

Ne a r e s t  Ne i g h b o u r s

S p i t z e r -D o b r u s h i n
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S pace-time-mass rescal ing



S p a c e -t i m e
E v o l u t i o n





S u p e r -B r o w n i a n  M o t i o n  i n
d = 2

Mass 
d i st r i b u t i o n

O c c u p i e d
r e g i o n

Xt =  s i n g u l a r  m e a s u r e !











M a r k s  =  m u t a t i o n s  

U p  t o  l a s t  c o m m o n  a n c e s t o r















I n i t i a l  C o n f i g u r a t i o n I n t e r m e d i a t e  t i m e

In f i n i t e l y  m a n y  t y p e s
V o t e r  Mo d e l



Mu l t i t y p e V o t e r  Cl u s t e r s              SBM ( P al m  c l u st e r )


















