
 

Lecture
Hypergeometm.ee Dishrbuhoh

Lets return to a sturotron we studied

earlier a randomly dshuffled deck of cards

4 aces 48 other cards

Suppose we draw a sample four cars

without replacement
lie we don't

put the first card back
before we draw

the second turd fourth card

Let X the amber of aces in the

sample
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thirdone B
an ace 4th one is an

ace

PK 2 E Eat E If t

first two are aces
1st and 3rd
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This gnes
an example of

a hypergeometric
dsmzwm

Defy Hypergeometric
Distribution

Given a set of N objects
with K obieats

considered
successful and N K failures

our

ex porrhat consists
of choosing

in objects Coatof

N withontreplacemat Cn
EN K EN

Then If X the numberof successes
in the sample

we say X B hypergeometric



We have a p m f given by

Lexi CEKE X max O ni K N

to mm K n

If X is hypergeometric wth parameters

N K and n then

EX np VIX nph p Naft

where p KYW the probability of success

Note that if no small relative to N

LAIT is close to 1 and X is similar

to the Binomial random
varable



PoissonDrobrbutron

The Poisson distributor describes events
whph

occur randomly in a green interval

E

flaws on a length of wine

of earthquakes in 5years

of busses at a stop in a week efe

P M f no need to know average oferects
per unit length

Fix an interval of length T

H
w TO DI Tn

divide T into a pieces AT In

by choosing in sufficiently large
we may

assume that the probability of I went

in AT B very small tends to 0 as a



Let TL average of flaws per
unit length

p THAT ant is the probability of

an event in a height AT

Since there are in intervals and each

interval either has an enat ordeals not

i e each at is a Bernoulli trial

with probability T

So X Binh P for large
enough n

If we refine our interval by talong
now

we get
Lex nlj E pic pj
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Binomial pms

e I ETE TEF
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So pmf forthe Poisson dos I bntron B

fix
RT at

e
Xl



Since the Dobson random varable B

approximated by the Binomial random
variable

we have
F CX n p

A GI IT

VIX np G p 4 11

IT

so to specify a Poisson random

variable we specify the averageturf R

Ex A real estate agency sells
on

what is the probability
average 2 honores day

a

that they sell 10 houses next week
T

F 7 days I Zhouseshday

Let X of houses sold per week

Then FIX IT 2.7 14 houses week



We want P x 10 x

ie f Cio where fix e 64

few e c
OT 20 066

i e 6.6


