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_Lﬂinurnial Random Variables

= In many cases the responses to an
experiment are dichckomous

» Yes/No
s Alive/Dead
» Support/Don't Support

1 Binomial Random Variables
' =L

= When our forus is conducting an
experiment n imes independently
and cbserving the number x of times
that one of the two outcomes occurs

» This x iz a Binomial Random Variable

= We can exploit this by using known
formulas for a probability distribution

Rantl_nm}fariahleg

J Examples of Binomial
1

= 1,000 people are polled in a telephone
survey and asked if they support George
W. Bush
» The responses are Yes (1) or Mo (D)
« The proportion saying yes is
designated as
- B
= [1-p) is the proportion saying No

Hinmniz_ll_ﬂandmn Variable

+
= Ya= it is a2 binomial random variable

» Conduct an experiment 1,000
times and ocbserve the number x of
times that Yes ocours

Characteristics of a Binomial
Random Variable
| el

= The experiment consists of 7 identical
trials

= There are only bwo cutcomes an each
trial. Outcomes can be denoted as

« 5 for Success
« F for Failure




Characteristics of a Binomial
Hﬂ_m:lum Variable {cont.)

The probability of 5 (=uco===) remains the
zame from trial to Erei

» Denoted as p the propartion
The probability of F [fzidure)

» Denobed as q q=(1-p)
s The trials are independent of =ach offer

The binomial random variable x is the
number of Successes in o brials

s Alsd refer bo Covdilions Reguired for 2
Bimorrial Experiment on P246 of book.

Example 1: Marketing
example

= Marketing survey of 100 rendomly chosen
CONSUMETS

= Record their preferences for a new and an
old diet soda — ask them to choose their

preference

= L=t x be number of 100 who choose the
new brand

= This is a binomial random variable

Coaduct an experiment 100 fimes and obsere
the rumber ¥ of Times that ¥es ecours
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» Heart Assocdation says only 10%% of
adults ower 30 can pass the fitness test

» Suppose 4 people over 30 are selected
at random

= Let x be the number who pass the
mdninun requirements
= Find the probability distribution for x

Conduct on expemment 4 times ond sbsere
Humi:trxufiimﬂmf[msunrs

How to solve the fitness problem —
i the way we used with discrete

random 'u'aria_hles

1. List the events
2. List the sample points that refer to that

BVENL
3. Calculate the probabilities
« p=.1 andgq=(1L0-.1)=.9

Sample
Event x Paints Probakbility
i (-E[-9)CE009) =
Al Fail FFFF E5E1

I multiply tirough on the probabiilies becauss
Each trial i= independent of the others

Solve for Each Event
Ewent x Mertation Prabability
o FFFF 90509
Al Fai = 6561
1 SFFF FSFF | &0.1)(.55]
I Pass 7 Faw | FPSE FAFS =, 2916
2 SSFF SPSF | Elr1.8)%]
2 P 2 Fa | STS FESF =, 0466
FEFS FFes
3 SSSF SFSS | 40.1P09)]
J Paws f Fad|SSFS FSES | =.0036
4 SRE5 CAL1NL)
4 Pags = 0001

i Fitness Example

w When x =0 &N Fai

- Probahblitty
P = 6361 Distribdution of X
s Whenx=10ne
Pa= P = 2916 oy
= When x =2 Two pass 08
P =_D4EE s
s When x=3 Thre= o
pa= P = D035 ozl
s When x=4 Fowr o1
pa= P = .0001 L




$ Fitness Example

» Find the probability that none of the
adults pass the test

« P{x=0) = .6561

= Find the probability that 2 of 4 adults
pass the kest

« P{x=3) = .0036

When we have many trials the
formulas get complicated

= We can also use the binomial probability
distribution formula

= Using factorial notation
« 0! = nin-1}n-2)...[n-{n-1])
s 5I = Saedw vl = 120
e 0l=1, 11=1, 21=x1=2,

= The formula ﬁ:ur amy x in n trials is:

PEI}— (2rig)™

(II'

Distrihul]'un Formula (p24g)

_:L Binomial Probability

PR = o ) A
ﬂkﬂ E-I:I-I'II:I-I.I'EI'I:l:II'IHIiI.I.IE

as the first part of
m ‘the formuwls
p(:r}=[ jp"q”
-

Most calculators will do all or part of this
— become familiar before trying it cut

probability gismhq.rl:inn?

= p = Probability of a success on a single
trial

= g={1-p) probability of failure

= n= number of trials

= % = number of suocesses in n trials

p(x) = (pY (g}

x'{n :::}1

_:L What defines a binomial
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For x=3 in the fitness example

P!ﬂ}—g,H 3}1*1 1y (9™
4.3.2-1

B2 o
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i Fitness Example Table

Event x Mutation Probabiliby
o FFFF

Pt 5561
1 SFFF FSFF

1 Pass 3 Fai] FFSF FFFS 2316
2 SEFE GRS

2 Pasg 2 Fay] TS FE5F 0486

FEFs FFaS

3 SESE SFIS

FPasw | Fa] SEFS PSS 0036
4 SEES

o Poses 0001




