
 

Lecture 185

Geometric and Negative Binomial Random Vars
Mmm

Suppose we had a Bernoulli trial with

probahMy p of success

we define a discrete random variable X by

X of tries until a successful

trial

That is X 1 if the first trial is successful

X 2 if the first brat fails r the second

is successful

rage X 1,2 3 4

what is the proeability wears function of X
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Since the twirls are independent the probability of
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such a random variable is called geometer
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so success eventually occurs with probability 1

for example you start flipping a coin you

don't know when but you know
that you eventually

get a heads

Note that if X B geometh wren prot pof
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We now consider a generalization of the

geometric random
variable

Tet r I be some integer

we assure we hone some Bernoulli
trial with probability

p of success we say that X
is negative

13 if

X of trials until r
successes



In particular X is geometme iff X B

Negative Binomial
with F I

Let's compute the probability
mass function

of X suppose we want Rx D where

n r note that the probability
of 5 successes m m r

trials B Zero
n 1 spots r I s s
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numberof way r 1 successes

can appear in the frost n e

many trials

So
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Let's compute the mean and variance of
the negative binomial RV Lef k 71

If X is negative bmoral
with parameter B then
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where Y TS negativebinomial
worth paraurtt

Letting k I we get
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For Vor X we hae
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In particular for 5 1 X is geometer and so

we have Efx Ip Var X tpp
so for example if I flip a corn how

many times do I need to flip it before
I set

a heads If X of tones with a head

shows up
then E tp Yyz 2

Some hand waney remarks

we may view a negative Binomial RUX

with parameters r p as a sum of
geometric randomvariables Xi with parameter

where Xi of the untrl the
c th success

Then E Efx t 1 Xr
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