The Gamma Family
of Distributions

MATH 3342
Section 4.4

The Gamma Family

* The Gamma Distribution
* The Exponential Distribution
* The Chi-Squared Distribution

» Skewed distributions
* Do not all have the same shape
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The Gamma Distribution

* A continuous RV X has a gamma distribution if it has the
following pdf:
1 -1 x
a xa le /B
fsa,p)=1 BT(a)

0 otherwise

x=0

* Where I'() is as defined on the following slide.

a>0,>0
EX)=af  V(X)=af’

The Gamma Function

* For a > 0, the gamma function is defined as:

0
-1 -
F(a)=f0 x“ e dx
* Important properties:

Fora>0,I'(ax)=(a-1)-T'(a-1)
For any positive integer n,I'(n) =(n-1)!

r(})=~m
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Gamma Density Curves
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The Exponential Distribution

* A continuous RV X has an exponential distribution if it has the
following pdf:

flad)= {

0 otherwise

* The cdfis: 0 %<0
F(x;A)=
l-e™, x=20

Ae™ ™, x=0 }
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Exponential Density Curves
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The Chi-Squared Distribution

* A continuous RV X has a chi-squared (X2 ) distribution if it
has the following pdf:

1 vi2-1 _x/2
—_— X e, x=0
fxa,p)=1 2"’ T(v/2)

0 otherwise

* Itis a Gamma distribution with a = v/2 and p=2.
* The parameter v is called the degrees of freedom of X

E(X)=v V(X)=2v

* Important distribution for many types of statistical inference.
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