
 

Recall the Kolmogorov Backward equations
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hooreen Kolmogorov Forward equations
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Proof Same idea as the backward equations

except we now use the Chapman Kolmogorov eg's as
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Limiting probabilities

We're interested in the long term behaviourof the

CMHC and in particular in finding if it exists
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Therefore using the Kolwogororbacewardequations
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This is always true so the backward

equations do not give any additional info

Using the Kolmogorov forward equations

O fires Pig t fy Iq Piatt gig VjBijl



Ey qui th Piatt vjfiufpig.lt

e

j
9kg Pu

V Pj

Theus Vj Pj 9kghe

p e

Interpretation of Ct
prob of being in state j in the long run

LHS NjPj overall rate at which the EMC leaves
state j in the long run

rate of leaving state j
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Vj times per hr we
leave statoj

RHS
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viepig rate at which CTMC enters
j from K

means that at equilibrium the rate at

which CTMC leaves j equals rate at which it

enters j



Therefore it is a balance equation

Ets can be rewritten as TQ D
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where I Po Pa Pz is the limiting prob
distribution
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Q is the intensity matrix of the CMC

In fact we can rewrite the Kolmogorov backward

and forward equations using the matrix Q



Kolmogorov backward equations
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Kolmogorov forward equations
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Definition The distribution

it is stationary if
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