Chapter 6
Discrete Probability Distributions
The first: Binomial Probability Distribution
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where:

C denotes a combination.
n is the number of trials.

x is the random variable defined as the number of successes.

 is the probability of a success on each trial.
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Example:
Use the following to answer questions 1-9:

David's gasoline station offers 4 cents off per gallon if the customer pays in cash and does not use a credit card.  Past evidence indicates that 40% of all customers pay in cash.  During a one-hour period five customers buy gasoline at this station. 

1.  What is the probability that exactly two customers will pay in cash? 


2.  What is the probability that exactly four customers will pay in cash? 


3.  What is the probability that at least three customers will pay in cash?
4. What is the probability that a maximum of two customers will pay in cash?

5. What is the probability that no customers will pay in cash?

6. What is the probability that more than one and less than four customers will pay in cash?
7.  What is the expected number of customers pay in cash?

8. What is the variance of the number of customers pay in cash?

9. what is the standard deviation of the number of customers pay in cash?

The second:
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The Poisson distribution can be described
mathematically using the formula:

[POISSON DISTRIBUTION Plx) = Lok [6-7]]

where:

B (mu) is the mean number of occurrences (successes) in a particular interval.
e is the constant 2.71828 (base of the Napierian logarithmic system).
x is the number of occurrences (successes).
P(x) is the probability for a specified value of x.




- The mean and the variance of the Poisson distribution are equal [image: image5.png]


 

Example:
Use the following to answer questions   1-7:

A statistics professor receives an average of five e-mail messages per day from students.  Assume the number of messages approximates a Poisson distribution. 


1.  What is the probability that on a randomly selected day she will have no messages? 


2.  What is the probability that on a randomly selected day she will have five messages? 


3.  What is the probability that on a randomly selected day she will have two messages? 

4. What is the probability that on a randomly selected day she will have a maximum of two messages? 

5. What is the probability that on a randomly selected day she will have at least two messages? 

6. What is the expected number of messages received per day?

7. What is the variance of the number of messages received on the day expected?

