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Lecture 5

Discrete Probability 

Distribution (2)

Statistics for 

Civil & Environmental Engineers

� a Bernoulli process defined over an interval of time (or space) 

so that p is the probability that an event may occur during the 

time interval where △t→0, p→0, np= constant

Poisson Distribution(1)

� Description

� Assumptions

� The probability of more than one arrival in the 

subinterval then becomes zero

� If one partitions the interval t into sufficiently small 

subintervals of equal length ∆t, the probability of an arrival over 

such a subinterval tends to λ∆t

� The occurrence of an arrival within a subinterval independent 

of occurrences in other disjoint subintervals

Statistics for Civil & Environmental Engineers



2

Poisson Distribution(2)

� Poisson pmf

�

� Poisson cdf

�
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� Mean=

� Variance= 

� Skewness coef.=

Poisson Distribution(3)

� Population parameter

� Parameter estimates

� Comments

�

� events must be independent

� Poisson is a convenient approximation for the binomial 

distribution when n is “large” and p is “small” 
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� the sum of two random variables with parameters ν1 and ν2 is a 

Poisson random variable with parameters ν = ν1 + ν2

Poisson Distribution(4)

� Property

� Distribution shapes
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Poisson Distribution Example(1)
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Poisson Distribution Example(2)
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Poisson Distribution Example(3)
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