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Exponential distribution Probability density function

Exponential distribution

The random variable X has an exponential distribution with rate parameter A\ > 0 if its
probability density function is

p(x|A\) = Ae M I(z > 0).
We write X ~ Exzp(\).
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Exponential distribution Probability density function - graphically

Exponential probability density function

Exponential random variables
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Exponential distribution Mean and variance

Exponential mean and variance

If X ~ Exp(A), then

and
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Exponential distribution Cumulative distribution function

Exponential cumulative distribution function
If X ~ Exzp(A), then its cumulative distribution function is

F(x) —/ e Mdt=-..=1—e ™,
0

The inverse cumulative distribution function is

_ _ —log(1—p)
F(p) = BT
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Exponential distribution Cumulative distribution function - graphically

Exponential cumulative distribution function - graphically

Cumulative distribution function, F(x)

Exponential random variables
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Exponential distribution Memoryless property

Memoryless property

Let X ~ Exp()), then
P(X >z+c[X >c)=P(X > z).
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Exponential distribution Parameterization by the scale

Parameterization by the scale

A common alternative parameterization of the exponential distribution uses the scale 5 = %
In this parameterization, we have

f(z) = le*l’/ﬂ I(z > 0)
g
and

EX]|=p and Var[X] = 2
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Summary

Exponential random variable
o X ~ Exzp(\), A\>0
o f(z)=Xe ™ 2>0
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