Poisson
distribution
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A randeom variable X wifi I)CdeI given
f(x)=(m * e~} /x |,x=0,1

=0 ,elsewheie
where m>0 is said o have a poission
distribution & fi(x)is called * p@]’s;s;J n
disiribution”. The constant m is called
the paraneter of tine distribution.

LILI




REMARK :

the series 1+m /1 | +m? /2! +.....=0%,_sm* /X | converges for are
valuesof mto e
m>0, f(x)>=0 &

0%, _of (X)=0Z,_g (M*e™M)/x! =eMwX _, (Mm*)/x!
=e™ (I1+m /1! +m?2 /2! +.....)
= eiC T

l.e.)f(x) satisfies condition of being pdf of a discrete type of random
variable.
The mgf of the poission distribution is given by m(t)=E(e™)
=X e f(x)
=X eX(me™m)/x !
=emyY ((me)/x !
=e™ (1+m /1! +m?2 /2! +....))
= g m eme’r
= egm (em’r-l)
for all real values of 1




m’ (t)=e™ (eM-1)me!
m”(f): em (em’r—l)me’r + em (emH)(me’r)Q
mean=m’(t)J=m & =m''(f)- 2 =m+m2-m? =m
l.e.) a poission distribution has ==m>0
the poission pdf is written as
f(x)=u* et /x! x=0,1.2.....
=0 , elsewhere.



Eg 1:

suppose that x has poission
distribution with p=2. Then
find pdf and compute
pr[15x].



If the migf of a random; V@JIf'i]@Jle
m(t)=ed(et-1). Then x has a poission
disiribution wiliy u=4.
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eg s
le me probability eff exactly one

blemishi in 1 feel ef wiie loe albout
1 / 1000 &. let the prelvability of 2 or

ore blemishes in fhai length lbe for all
pm clical purpose zero.
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