Lecture 15

Gamma Function

The Gamma function, I'(n), is useful for integration.

I(n) = [ e "a" d

For a positive integer n, I'(n) = (n — 1)!

A useful property is I'(n) = (n — 1)I'(n — 1)
L(n)
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A general form: [~ e " dx =

Gamma Distribution

Let X ~ G(a, 8). The PDF is:
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The Gamma distribution is a family of distributions.

r>0,aa>0,6>0

fx(z) = T

Special Cases

e When o = 1, the Gamma distribution becomes the Exponential distribution:
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fx(z) = —F<1)51x1_16_$/6 = Be_m/ﬁ
e When oo = 2: )
fx(x) = F<2)B2x2_16_$/ﬁ = %e‘x/ﬁ

Mean: FE(X) = af

Moments and MGF

The A*" moment for the exponential distribution is:
1 o0
E(X") = —/ ate= A dx
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For the Gamma distribution:

Mean: E(X) = af

Second Moment: E(X?) = a(a+1)3
Variance: Var(X) = E(X?) — [E(X)]? = a3?
MGF: Mx(t) = +—=, for t < %
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Chi-Square (x?) Distribution

The Chi-square distribution is a special case of the Gamma distribution where av = v/2 and

B =2.
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Here, v is the degree of freedom.

e Mean: E(X)=v
e Variance: Var(X) =2v
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