
LECTURE 23: More on the Poisson process 

• T he sum of independent Poisson r.v.s 

• Merging and splitting 

• Random incidence 









The ime the r·rst (or he ast) 1-ght bub burns out 

• Three ligh bulbs 

independent ifetimes X, Y, Z; exponen ·al(A) 

• Find expected t·me until first burnout 

• X, Y, Z: first arr·vals in independent Poisson processes 

• Merged process: 

• min{X, Y, Z}: ls arrival in merged process 

time 

time 

time 



The ime the r·rst (or he ast) 1-ght bub burns out 

• Three ligh bulbs 

independent ifetimes X, Y, Z; exponen ·al(A) 

• Fin ·d expected ·me until a I u out 

time 

time 

time 





1 ' andom -nc-dence'' ·n th Poisson process 

• Poisson process t at has bee ru ning forever 

time 

• e ieve hat .,x - 4/hou , so a 

• Show up a some time and measure ·n erarriv .al ·me 

do it many times, average res Its, see something ,around 30 mins! W y? 



• andom -nc-de ce'' -n he Poisson p ocess - a a ys s 

time 

• Arrive at t·me t* 

• U . last arr·val t·me • V : ext a riva time 

• V-U-

• V-U]-

• V - U: interarriva time you see, versus kth ·n erarrival time 



Random -ncidence ••paradox'' -s not special to the 01sson process 

time 

• Example: interrariva times, i.i.d., eq al y rkely to be 5 or 10 minutes 

expected value of kt ·n era rival ime: 

• you show up at a ura dom ime" 

P(arrive dur·ng a 5-minute interarrival interva ) = 
expected length of ·nterarrival i terva dur·ng w ich you arrive = 

• Calculation genera izes to .. renewal p ocesses:' 
i.i.d. i terarrival times, from some general distribut·on 

• u5 



Different sampling methods can give different results 

• Average family size? 

- look at a .. random" family (uniformly chosen) 

- look at a .. random" person's (uniformly chosen) family 

• Average bus occupancy? 

- look at a .,random" bus (uniformly chosen) 

- look at a .. random" passenger's bus 

• Average class size? 
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