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Poisson processes are (totally) random 

• we watch for a period of time…

• …events occur unpredictably…

• …but at a constant average rate



look at ‘Distribution’ this generates…

• collect lots of representative samples ('sticks')…



look at ‘Distribution’ this generates…

• collect lots of sample 'sticks'…

• …and group them together according to the 
number of events
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The Poisson Distribution

• n0 + n1 + n2 … = N (total number of sticks)

• 0.n0 + 1.n1 + 2.n2 … = L (total number of events)

• average number of events = L/N = µ (say)

• Prob[k events] = nk/N = Pk (say)

• As if L cards were dealt to N players totally at random... 
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The Poisson Distribution...

• ...Generated by dealing L cards randomly to N players...

• So we won't change the distribution by re-allocating one 
card at random

• Therefore the chance of taking it off a player in Group k 
must equal the chance of giving it to a player in Group (k-1)
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Poisson Distribution: re-deal a card

• chance of taking it off a player in Group k = total cards held 
by Group k players / total cards

= k.nk/L = k(nk/N)/(L/N) = k.Prob[k events] /µ  =  k.Pk/µ

• the chance of giving it to a player in Group (k-1) = #Group 
(k-1) players / total players
= Prob[(k-1) events] = Pk-1

Group 
(#events)

0 1 2 k

No. of 
'sticks'

n0 n1 n2 nk



Poisson Distribution: re-deal a card

• k.Prob[k events] /µ = Prob[(k-1) events]
• Pk = (µ/k).Pk-1

• Pk = (µk/k!).P0 Note: Sum(Pk)=1

• P0 = e-µ

• Pk = e-µ µk / k!
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