Stat 104 — Lecture 15

Binomia R. V.

* A gpecial type of discrete

random variable.

» Counts the number of
“successes’ 1n a series of

independent trials.

Example

e Draw three times, with

replacement, from the bag o’

chips.
* Count the number of times

you win bonus points (get a

blue or red chip).

Example

* Number of independent trials

-n=3
* Probability of success

—p=0.40

» Count the number of successes
—x=0,1,2,0r3
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Tree Diagram

Trial 1 Trial 2 Trial 3

—S

/ TE

S
\F/S
" F

. g— S

P S ——F

T F

Probability Distribution

* P(3) = (0.4)*(0.4)*(0.4)

= 0.064

« P(2) = (0.4)* (0.4)*(0.6) +
(0.4)*(0.6)* (0.4) +

(0.6)* (0.4)* (0.4)

= 3(0.4)2(0.6) = 0.288

Probability Distribution

« P(1) = (0.4)*(0.6)*(0.6) +

(0.6)*(0.4)*(0.6) +

(0.6)* (0.6)* (0.4)
= 3(0.4)(0.6)2 = 0.432

« P(0) = (0.6)*(0.6)*(0.6)

=0.216
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Binomia R. V.

X = number of times bonus points
are won on three draws from

the bag o’ chips.

X 0 1 2 3

P(x) |0.216|0.432|0.288 0.064

Binomia R. V.

» General formulafor the
probability function.

P(x)= (:‘J p*(1-p)"* x=012,..,n

e

Example

en=3,p=04,x=2

P(2)= @(04)2 06)*
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Binomia R. V.

e Mean

u=np

e Standard Deviation

o =4/np(1- p)

Example

*n=3,p=040,(1-p) =0.60

e Mean

u=np=304)=12
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Example

*n=3,p=040, (1-p)=0.60

 Standard Deviation

o =+/np(1-p)

=,/3(0.4)(0.6)

=4/0.72=0.85

JMP

e Data Table

—Column for x values

—Column for P(x) values
* Cols—Formula....

* Discrete Probability

14

= Dirwmial
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