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The exponential random variable appears in many important applications. In business, the
time between customers arriving for service is an exponential random variable. In fact, the
time between Poisson events is an exponential random variable. Thus, with every Poisson
random variable, there is an associated exponential random variable. Vice versa, if the time
between events is an exponential random variable, then the number of events occurring is
a Poisson random variable. The exponential random variable has a continuous distribution
that has a simple formula.
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Let Y be an exponential random variable. The probability density function is
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The mean and variance are
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The cumulative distribution function is

( ) ( ) yeyYPyF β−−=≤= 1



��������	�� ��
 �����
����� ������������

0

0.2

0.4

0.6

0.8

1

1.2

0

0.
18

0.
36

0.
54

0.
72 0.
9

1.
08

1.
26

1.
44

1.
62 1.
8

1.
98

2.
16

2.
34

2.
52 2.
7

2.
88

y

f(
y)

���	��
 ��

The time between machine failures at an industrial plant has an exponential distribution
with an average of 2 days between failures.

Suppose a failure has just occurred at the plant.  Find the probability that the next failure
won't happen in the next 5 days.

Answer: Let Y denote the time between accidents. The mean time to failure (MTF) is 2 days.
Thus β = ½. We want P(Y > 5) = 1- P(Y ≤ 5) = 1- F(5).
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If we would expect most of the values of the distribution to fall within µ ± 3σ, give an upper
bound for the longest time between failure that we expect to see.

Answer: µ = E(Y) = 2.0; σ2 = Var(Y) = 2.02; σ = 2.0.

Thus, the upper bound is µ + 3σ = 2.0 + 3(2.0) = 8.0 days.
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Assume the mile-wide asteroid arrival time is an exponential random variable with mean
100,000 years. Stating your assumptions, find the probability that such an asteroid will hit
the earth in the next millennium.
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