4.2 Binomial Experiments

A binomial experiment is a probability experiment that satisfies the following conditions:

1.  The experiment is repeated for a fixed number of trials, where each trial is independent of the other trials.

2.  There are only two possible outcomes of interest for each trial, success (s) or failure (f).


3.  The probability of success, P(s), is the same for each trial.


4.  The random variable, x, counts the number of successful trials.

Notation for Binomial Experiments

Symbol

description
n


number of trials

p = P(s)

probability of success

q = P(f)

probability of failure

x


a count of the number of successes in n trials




x = 0, 1, 2, 3, …n

Binomial Probability Formula

In a binomial experiment, the probability of exactly x successes in n trials is 

P(x) = nCx px qn-x
Example:  Microfracture knee surgery has a 75% chance of success on patients with degenerative knees.  The surgery is performed on three patients.  Find the probability of the surgery being successful on exactly two patients.

n= 3

p= .75

q= .25

x = 2

P(2) = 3C2 (.75)2 (.25)1 = .421875

Constructing a Binomial Probability Distribution

List all the possible values of x with their corresponding probabilities.

X



P(x)

0
3C0 (.75)0 (.25)3   = 
.015625
1
3C1 (.75)1 (.25)2   =
.140625
2
3C2 (.75)2 (.25)1   =     
.421875
3
3C3 (.75) 3(.25)0   =
.421875

Example: Find the probability that at least 2 surgeries will be successful.

To find the probability of at least 2 successful surgeries, simply add the appropriate probabilities from your distribution.

“at least 2” means ≥ 2, so

P (at least 2) = P(2) + P(3)

.421875 + .421875 = .84375

Mean, Variance and Standard Deviation

Mean: µ = np

Variance: σ2 = npq

Standard Deviation: σ = 
[image: image1.wmf]npq


Example: Find the mean and standard deviation of the probability distribution from the previous example.

Recall: 

n= 3

p= .75

q= .25

Mean: µ = np = (3)(.75) = 2.25

Standard deviation = σ = 
[image: image2.wmf]npq

 = 
[image: image3.wmf](3)(.75)(.25)

 = 0.75
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