The Poisson Distribution

· Poisson processes have the following properties;

1.  A Poisson process has no memory, i.e. number of events in a segment is indep. of any others.

2.  The mean process rate ( must remain constant.

3.  The smaller the segment, the less likely it is for more than one event to occur.

· If the r.v. X represents the number of occurrences of some event in a unit space, then X:Po((,t) and has a pmf; 
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 where the parameters (, the mean process rate, and t, the unit span, should be compatible in units.

· In general, the Poisson chart is positively skewed, but for large values of (t it is almost symmetrical.

Example

 The number of failures of a testing instrument from contamination particles on the product is a Poisson random variable with a mean of 0.02 failures per hour.

(a) What is the probability that the instrument does not fail in an 8-hour shift?

(b) What is the probability of at least one failure in 30 minutes?

Solution  

(a) Let 
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= number of failures of the testing instrument per 8-hour hour. Then the expected number of failures in an 8-hour shift is given by 
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(b) Let 
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= number of failures of the testing instrument in 30 minutes. Then the expected number of failures in 30 minutes is given by 
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The Hypergeometric Distribution

Example 

 Suppose that a random sample of size 2 is selected without replacement, from a lot of  100 laser printers and it is known that 5% of the items in the lot are defective. What is the probability that

(a) none of them is defective?

(b) one of them is defective?

(c) both are defective?
Solution:
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Examples:

1. A secretary makes 2 errors per page on average. What is the probability that on the next page, he will make

(a) 4 or more errors?

(b) no errors?

(c) less than 10 errors?

2. In the inspection of tinplate produced by a continuous electrolytic process, 0.2 imperfections are spotted on the average per minute. Find the probabilities of spotting

(a) one imperfection in 3 minutes.

(b) at least 2 imperfections in 5 minutes.

(c) at most one imperfection in 15 minutes.

3. In a shipment of 50 hard disks, five are defective. If four of the disks are randomly selected for inspection, what is the probability that more than 2 are defective?
4. Production line workers assemble 15 automobiles per hour. During a given hour, four are produced with improperly fitted doors. Three automobiles are selected at random and inspected. Find the probability that at most one will be found with improperly fitted doors.
The Exponential Distribution
· The Exponential Distribution provides probabilities for the amount of time or space between successive events occurring in a Poisson process which its all assumptions are assumed to hold in the situation where the exponential distribution applies.

The pdf of the exponential distribution is given by; 
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 where (, its only parameter, is the mean process rate encountered before.
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