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Poisson Thinning .

Thin . Let NN Poisson Ca) be a counting random variable
for some events of interest .
Suppose that independently from N , each of these events
fall into a particular category indexed by i - 1,2, - -- , m
w/ probability pi ( i -

- n --- m)
. Cpntpzt -- - tpm = 1)

Let Ni be the count of events from category i , i - 1,2, .. . ,m .

Then
,

• Ni ~ Poisson ( di - pi
-a) for all i - 1 , ... , m

• Na
, Nz , . . . . , Nm are independent random variables .
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• Ni .. . # of accidents w/ i claimants , it,2,3
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ar [ S] = Var [ Na t 2N, +3 Nz] = Na
,
Na
,
Nz are independent

by the "thinning
"Thun

= Var [N,] * 4Var[Na] + 9 Var [Nz]

= a
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= G t 4 ( 4) t 9 ( 2) = 40

Binomial Coefficients .
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We can generalize to xER+ and be C- No such that

x > k- y
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Negative Binomial Distribution .

Inspiration : A Modelling Problem .

Consider a sequence of independent , identically dist'd
Bernoulli trials .

Say : the probats . of success in every trial is p .

The repetition of the Bernoulli trials continues until a total
of r successes is achieved .

N . . . # of failures before the rthsuccess
Q : what's the support of N ? No -- fo ,1,2 , . . .}



For k = 0
,
1
,
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,
. . .

The last trial must be
< a success '?

rtk - y

puck ) - RIN
-
- k] = a pH-pp-

what is the probability
of seeing k failures
before the fth success?

In this class
,
and the FAM-S Tables

,
we have this parameterization:

p = nip for some p>o

with this parameterization :
r k
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Returning to our generalization of binomial coefficients , wecanhave

r >0
, B >0

We write i N n NegBinomialCr , p)

• EIN] - r -p
• Var ENT - r -p Utp) > EIN]

• R, (2) = ( t-plz-n))
-r

Q : what do we get in the special case where r - I ?

• i N N Geometric (B)
The geometric dish has the memory

less property .


