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Memo II: Probability



Markov Chains: Log-Likelihood

Observed Time Series:                            , 

Markov-Property:   

Probability of Observed Time Series (Likelihood):   



Markov Chains: Log-Likelihood

Observed Time Series:                            , 

Markov-Property:   

Probability of Observed Time Series (Likelihood):   



Example: Circulation Patterns  

Basic Circulation Patterns
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Circulation Patterns over UK 

Pressure Measurements on the Grid 



Circulation Patterns for UK(1945-2007)

Lamb, Geophys. Mem. (1972),
Jones/Hulme/Briffa, Int.J.of Climat.  (1977),

Historical Circulation Data: 27 Lamb regimes
(Data from the Univ. of East Anglia)

anticyclonic cyclonicother



Example:Weather in UK(1945-2007)

Historical Circulation Data: weather regimes
(Data from the Univ. of East Anglia)
3 atmospherical states considered



Markov Chains: Log-Likelihood

Observed Time Series:                            , 

Markov-Property:   

Log-Likelihood:   



Circulation Patterns for UK(1945-2007)

anticyclonic other cyclonic
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Historical Circulation Data: 27 Lamb regimes

(Data from the Univ. of East Anglia)
3 atmospherical states considered

0.34 0.40 0.26

0.35 0.41 0.24

0.34 0.41 0.25

Assumption: Stationarity



Locally Stationary Markov Chain

Gaussian Window:                            

Approximate Log-Likelihood:                            

Gaussian Kernel Filtering:                            



Circulation Patterns for UK(1945-2007)
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Historical Circulation Data: 27 Lamb regimes

(Data from the Univ. of East Anglia)
3 atmospherical states considered

Gaussian Window vs. Homogenous Estimator



Circulation Patterns for UK(1945-2007)

Historical Circulation Data: 27 Lamb regimes
(Data from the Univ. of East Anglia)
3 atmospherical states considered

Gaussian Window vs. Homogenous Estimator



Circulation Patterns for UK(1945-2007)
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Historical Circulation Data: 28 Lamb regimes

(Data from the Univ. of East Anglia)
3 atmospherical states considered

Historical Circulation Data: 28 Lamb regimes
(Data from the Univ. of East Anglia)
3 atmospherical states considered

Gaussian Window vs. Homogenous Estimator



Thank you for attention!
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