
 

Transition probabilities Pigfted

2 We characterize a CTMC by defining pig prob.no

jump when it occurs is to j given current state is i and the

time I spent at state
i is ExpCui

Our general goal is to study
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PiCt is the continuous true analogue of Pijn that we

studied in discrete time like in discrete time Pi Ct
satisfies Chapman Kolmogorov equations
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How can we compute Pig t

In 6.4 see explicit computation of Pij t for pure

birth processes e.g the Yule process pijlts JI.de e ittfe ektp

for jai

More generally Pig It obeys differential equations Kolmogorov

backward and forward equations To derive these we will

need to describe Pig Ct th as h 0

Recall For Xlt too a general CTMC not necessarily

a birth death process we characterized X t by
v n rate of transitions from state i Tin EepCui
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Claim If we avow qij we also know Vi and PgAja
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We will assume for the rest of this chapter that the

Vi's are small enough and this is always the case

when the state space is finite so that the probability

an interval of time contains a many transitions
is 0

Otherwise the process is explosive and my wot be defined for all t20
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PCI jump to j in 0 b l X lo a i
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This henna leads to the KolenogoronBackwardequat
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we loose backward from j

roof
From the Chapman Kolmogorov equations we have that
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Remain Here we assume that

live 2 Pi j x Morepiecisely we assume a stronger
h O KEI th

condition lying I Pi h x
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this is re

as 0

Such a process is called conservative and this is always

the case when the state space is finite

Examples Birth and death processes
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So the backward equation is
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