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Section 3 .

4. Discrete Distributions

So far : Usually ,
we focused on s that were finite 3and we had Xs that had finite

supports.
Now : We want to model

,
e

.g.,
the time until some eventof interest

happens.
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In some integer units.

We would have an outcome space such as :
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More generally : Want to talk about COUNTABLE outcome spaces ,
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(for difference in times ,
toss a coin
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Q/ What was our first example of a probability distn on a

finitee?
1 : EQUALLY LIKELY OUTCOMES 2/ PET =

1
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Q : Is this type of a uniform distribution possible on an

infinitely countable th?
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Assume that there exists a probability p =O suchthat

p=P[wi] for all :EN



By the Law of Total One ,

1 Pi]== "p ."

Uniform probabilities on infinitely countable of are

impossible.

Example . Consider a coin w/ probability of Is equal to p.
Toss this coin repeatedly (and independently).
The first time the H appears (successa) is recorded.

2 = N = 21 ,
2, . . . . , n , ...]

We can be forced to wait arbitrarily long.
What is the probability distin iP?

P[G13] = p
P[G23] = (1-p) .

p

P((33] = (1- p)2-

p
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P[Gn3] = (1-p)"
-
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We might be interested in something like :

Plit takes a prime number of trials3]

Defin .
A function T :1 >R is a random variable onen

e .g.,
T

... a r.v. representing the number of trials until the first
success (inclusive)

↑(w) = w for all wee

Support (Th = N = 5 1 ,
2, . . .3






