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DISCRETE PROBABILITY DISTRIBUTIONS
 3.1 The Binomial Distribution
 3.2 The Geometric Distribution
 3.3 The Hypergeometric Distribution
 3.4 The Poisson Distribution
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 Suppose that an event occurs with a known average rate, λ.
 The interest is on the number of times that this event occurs

per unit of time, distance, volume, …etc.
 The Poisson distribution is often used to model such

number.
 The only parameter involved in the Poisson distribution is

the average (λ).
►► X~P(λ) ; i.e. X is a RV that has a Poisson distribution.

λ is the only parameter of the distribution,
which is also the average rate at which that
event occurs.
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 Examples of things that can be modeled by the Poisson
distribution:
 Number of defects in an item
 Number of radioactive particles emitted by a substance
 Number of telephone calls received by an operator within a certain

time limit

Note : the series expansion of eλ ensures that the
probability values sum to one since:
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Example (page 174)

 Find the pmf and cdf of X~P(2) and X~P(5) and comment
on the difference between the two distributions.
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… continue pmf & cdf example… (page 174)

3.4 The Poisson Distribution

 Comment on the distributions: The distribution with the larger
parameter value has a larger expected value and is more spread
out. This is because the mean and variance of the Poisson
distribution are both equal to the parameter value.
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Example Software Errors  (page 176)

 Suppose that the number of errors in a piece of software has
a Poisson distribution with parameter λ = 3.
a) what is the probability that this piece of software has no errors
b) What is the probability that this piece of software has three or

more errors
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Example Glass Sheet Flaws  (page 177)

 Glass sheets are inspected at a glass manufacturing
company. Suppose that the number of flaws in a glass sheet
has a Poisson distribution with parameter λ = 0.5. The
factory has the policy that if a glass sheet contains two or
more flaws, the sheet will be scrapped and recycled.
a) What is the distribution of the number of flaws per sheet?
b) Compute the probability that there are no flaws in a sheet.
c) What is the probability that a sheet selected at random will be

scrapped and recycled.
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… continue Glass sheet flaws example…

3.4 The Poisson Distribution



3.4 The Poisson Distribution ۱٦



۱۷

Example Hospital Emergency Room Arrivals (page 178)

 A hospital emergency room accepts an average of about 47
bone fracture patients per week.
a) How might the number of bone fracture patients arriving on a

certain day be modeled?
b) The hospital manager has decided to allocate emergency room

(ER) resources that are sufficient to comfortably cope with up
to ten bone fracture patients per day. What is the probability
that on any given day, these resources will be inadequate?

a) The Poisson distribution can be used here to model the number
of bone fracture patients per day.

b) next slide ►►
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… continue Hospital emergency room ar r ivals example…
 X = Random variable representing the number of bone-

fracture patients per day. X is a RV with a Poisson
distribution.

 The hospital receives an average of 47 bone-fracture
patients per week; which means an average of 47/7 = 6.71
patients per day.

►► λ = 6.71 ►► X~P(6.71)

Since the ER can cope with up to 10 bone fracture patients per
day, the probability that the ER resources will be inadequate
is P(X > 10) = 1 – P(X ≤ 10)
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… continue Hospital emergency room ar r ivals example…

P(X > 10) = 1 – P(X ≤ 10)

►►This means that the ER will need assistance on about 8%
of the days; that is an average of about 29 days per year.
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 The Poisson distribution can be used to approximate the
B(n, p) distribution when n is very large (larger than 150,
say) and the success probability p is very small (smaller
than 0.01, say)

 A parameter value of λ= np should be used for the Poisson
distribution, so that it has the same expected value as the
binomial distribution.

3.4 The Poisson Distribution

Using the Poisson Distribution to approximate the 
Binomial Distribution (page 175) 


	Engineering Statistics ECIV 2305
	Engineering Statistics ECIV 2305
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Example  (page 174)
	Slide Number 7
	Slide Number 8
	Slide Number 9
	… continue   pmf & cdf example…  (page 174)
	Example  Software Errors  (page 176)
	Slide Number 12
	Slide Number 13
	Example  Glass Sheet Flaws  (page 177)
	… continue   Glass sheet flaws example…
	Slide Number 16
	Example  Hospital Emergency Room Arrivals (page 178)
	… continue   Hospital emergency room arrivals example…
	… continue   Hospital emergency room arrivals example…
	Using the Poisson Distribution to approximate the Binomial Distribution (page 175) 

