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X Values

In comparing the two graphs, it is difficult to tell the difference between the binomi
distribution and the Poisson distribution because the approximation of the binomial di
tribution by the Poisson distribution is close.

DEMONSTRATION Suppose the probability of a bank making a mistake in processing a deposit is .000
PROBLEM 5.10 If 10,000 deposits (n) are audited, what is the probability that more than six mistake
were made in processing deposits?
Solution
A=p=n-p=(10,000)(.0003) = 3.0
Because n> 20 and n- p < 7, the Poisson approximation is close enough to an
lyze x > 6. Table A.3 yields the following probabilities.
A=30
X Probability
7 .0216
8 .0081
9 .0027
10 .0008
n .0002
12 .0001
x> 6 35
To work this problem by using the binomial formula requires starting with x =
10,000C7(.0003)7(.9997)9993
This process would continue for x values of 8, 9, 10, 11, ..., until the probabiliti
approach zero. Obviously, this process is impractical, making the Poisson appro»
mation an attractive alternative.
5.4 PROBLEMS

@ Find the following values by using the Poisson formula.

a. P(x=5|A=23)
b. P(x=2|A=39)
¢ Px<3A=41)
d. P(x=0]A=27)
e. P(x=1|A=54)
f. P(4<x<8|A=44)

Find the following values by using the Poisson tables in Appendix A.
a. P(x=6|\=3.8)

P(x>7|A=29)

b.
¢ P(B3<x<9|A=42)
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Sketch the graphs of the following Poisson distributions. Compute the mean an

standard deviation for each distribution. Locate the mean on the graph. Note
how the probabilities are graphed around the mean.

a. A=63
b. A=13
c A=89
d. A=06

On Monday mornings, the First National Bank only has one teller window ope:

for deposits and withdrawals. Experience has shown that the average number o

arriving customers in a 4-minute interval on Monday mornings is 2.8, and eact

teller can serve more than that number efficiently. These random arrivals at thi
bank on Monday mornings are Poisson distributed.

a.  What is the probability that on a Monday morning exactly six customers w
arrive in a 4-minute interval?

b. What is the probability that no one will arrive at the bank to make a depos
or withdrawal during a 4-minute interval?

c. Suppose the teller can serve no more than four customers in any 4-minute
interval at this window on a Monday morning. What is the probability tha
during any given 4-minute interval, the teller will be unable to meet the
demand? What is the probability that the teller will be able to meet the
demand? When demand cannot be met during any given interval, a seconc
window is opened. What percentage of the time will a second window hav
to be opened?

d. What is the probability that exactly three people will arrive at the bank dus
ing a 2-minute period on Monday mornings to make a deposit or a with-
drawal? What is the probability that five or more customers will arrive
during an 8-minute period?

A restaurant manager is interested in taking a more statistical approach to predi

ing customer load. She begins the process by gathering data. One of the restaurz

hosts or hostesses is assigned to count customers every 5 minutes from 7 .M. ur

8 p.M. every Saturday night for three weeks. The data are shown here. After the

data are gathered, the manager computes lambda using the data from all three

weeks as one data set as a basis for probability analysis. What value of lambda d

she find? Assume that these customers randomly arrive and that the arrivals are

Poisson distributed. Use the value of lambda computed by the manager and hel

the manager calculate the probabilities in parts (a) through (e) for any given 5-

minute interval between 7 p.M. and 8 pM. on Saturday night.

Number of Arrivals
Week 1 Week 2 Week 3
2
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