Section 4.4 - The Exponential and Gamma Distributions

The Exponential Distribution

X 1s said to have an exponential distribution with parameter A (A > 0) 1f the pdf of X 1s

f(x):{ie"“ x20

0 otherwise
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Note: for the exponential distribution the mean is 1/A .
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Ex: Suppose the time a child spends waiting at for the bus as a school bus stop is
exponentially distributed with mean 3 minutes. Determine the probability that the child
must wait at least S minutes on the bus on a given morning.
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% The Gamma Distribution

We say that X has a Gamma Distribution with parameters & >0 and >0 if X has p.d.f.
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Note: Here F(a) = .[o w* e dw (The Gamma Function)

Interpretation of the Gamma Distribution:
If X has gamma distribution with parameters >0 and > 0, then X represents the

amount of time it takes to obtain o successes, where

1 . ..
B =—, (A =expected number of occurrences is one time interval).
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Some graphs of possible pdf’s for the Gamma Distribution:

0.3 -

—Gammai2,3)
029 d: ' ——Gamma(1,4)
02 - K —— Gamma(20,0.5)
015 - 1{ 0(: 2.0

01 -

005 4 & g'

uu




Special Cases of the Gamma Distribution:

1
1. If*= LB= 2 then X is said to have Exponential Distribution with parameter A.

¥
2. Ife= 5:/3 =2 then X is said to have Chi-square Distribution with parameter r. In

1 (r/2)-1 _—y/2

this case f(y) = F(r/Z) Y Y
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Ex: Suppose X is a continuous rv with a gamma distribution with @ =3. Find
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