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Geometric and Negative Baronial

Distributions

Recall that green
a Serres Benouilli

thrals independent worth fixed proofabrthy p of
success per trial theta binomral randomuarmhf

B.in p n of successful trials on h trials

The Geometrician is related

Rather than a fixed nude of tools we consider

an arbitrary numberof trials

A random variable X is called

geometric with parameterape
I if

X oftrials until the firstsuccessfulAral



If X is a geometric random uanahle
with parameter p then X has a probability

mass function green by
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Interpretation fan is the probability of
M 1 failures in a row e pJ followedby

masuccess p
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Exercises V X
1

E Suppose
that the probability that

a bit transmuted through a dogrtal transmission

channel is received in error B 0.1

Assume the transmissions
are ondhpeudatements

see Example 3.17 on the text

Lef X the neuter of bots transmitted
until the first error

Q What B P x M i.e what is the

Prof that there are more that 10 bit transmitted

without error f at least to
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Negate Binomial Distribution
A random variable X Bgeomehr if X the

numberof bernoullitrials until a success

Negativebinomial distributions generage this

Green some bernoulli total and some integer
r I we say that a DRV X is

negative bononral of

X the numberof trials required to home

r successful trials

Note that if X is negative binomial
with f I

then X is just geometric

Suppose that X
is a negativebinomial

with parameters r and p Then X has

P M f given byff
text f Ct pf rpr
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Let X be the nuke of trials required
to get r successes
Let X the nailer of trails requiredto

get the first success outof r

Let Xi of trials to get the ith success

Then X X the t tXr

It follows that
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Suppose you
a red head are trying to

form a chapterof RPFC
the Red headed

people's Front of
Canada Assume that you know

no other red heads
and so you decide to call

random people until you find some
red heads

to invite to your meeting

Q If no more than 2 of the population
is red headed what B the probability

of talkingto 10 red heads of you make



50 calls 800 calls 1000 calls n calls
for a targe

SOI Let X be the random variable

of people called until
10 redheads

are called
the Pmf B
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fCSO 9.3764 x lo
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very tiny
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ffooo 20 00 005 small again

fig fed e 0

hey probability of getting
aetb 10 red

heads

As h gets large there is high probability

you will call
more than 10

In a random sample of 1000 people
you expect 20 red heads 2 of1000


