Question
If Ny(t) and Na(t), t > 0, are two independent Poisson processes with rates
A1 and A, respectively, obtain an expression for

P (Ni(t) = mi|Ni(t) + Na(t) = n),

where n; < n, and comment on your result.

Answer

P(Ny(t) = niand No(t) =n —ny)
PN, (1) + No(t) = )
P(Nl(t) = nl) X P(Ng(t) =N — nl)
P(N;(t) + No(t) = n)

(N1, Nj are independent)
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(N7 + Ny is Poisson with rate A\; + Ag)
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This is the binomial probability of n; successes in n trials, the probability of

. 1
success bein .

DV
A Bernoulli trial is an event in the combined process, and a success occurs
if the event is from the first process Nj.



