
M362K : April 12th, 2024 .

Section 3
.
5.

The Poisson Distribution.

Recall . An approximation to Binomial (n , p)
w/n "large" and p either close too

or close to 1
Rare events.

For all ReNo :

Plk successes in n trials] e-M . M [

w/M = n-p 4

N... # of eventsof interest in a certain time period
Carrivals of job orders to a manufacturing facility,
visitsa an ATM,
fire clarms going off

N Poisson (4)
the parameter : x(0,00)

We say : N has the Poisson distribution w/ parameter x

Support (N) = No , i . e ., N is No valued

The pif of N is
Rn=e-X. for allhe

Problem. The of children born in a singLe week in a hospital is
modelled w/ a Poisson distin w/ sarameter i=20I -

What's the ability that exactly 20 children were born inprob
this hospital in a week?

3 : N ...# of babies in a week

NuPoisson (x=20)
2028

P[N=20] = 2 20.
20 !

= e-20.
2019

19 !





Example . M, ... of customers w/ short questions Jw/in a specificNz... # of customers we long questions time interval

Assume : NirPoisson (Xi)
,
i = 1
,
2 independent

N... the total # of customers in that time interval

N =Ni +N2

N is No-valued

For neNo :

Px(n) =P[N =n] =P[Ny+Nz=n]

=P() Prm-j)
independent

=
= et .-!n !

(x1+xz)n

Ra(n) = y
- (1+ +2)

.

(x1++2)
u !

=> Nw Poisson (x= x1+12)

Problem. The number of thincrust pizzas ordered from Harry's
pizzeria in an afternoon is Poisson w/ mean 10 -

The number of deepdish pizzas is alsoPoisson wh mean 5.
The orders of different types of pizzas are independent.

Q : What is the expected total of pizzas ordered?
3 : 10 +5 = 15 Doesn't use Poisson or

independence




