Math 245 - Probability and Statistics October 9, 2014
Gamma Distribution

e Gamma Function. For o > 0, the gamma function T'(«) is defined by

e Gamma Distribution. A continuous random variable X is said to have a gamma distribution with
parameters « and 3, where a > 0, 8 > 0, if the pdf of X is

1
M= o)

x@ L=/ z>0
Remarks:
1. E(X) =ap.
2. Var(X) = ap?
e Special Cases:

1. Standard Gamma Distribution. When 5 = 1.
A continuous random variable X is said to have a standard gamma distribution if the pdf of X
is

fz) = F(la)xalex x>0
Remarks:
a. B(X)=
b. Var(X) =

2. Ezponential Distribution. When oo =1 and 8 = %

A continuous random variable X is said to have an exponential distribution with parameter
a > 0 if the pdf of X is
f(z)=Xe ™ x>0

Remarks:
a. B(X)=
b. Var(X) =

3. Chi-Squared Distribution. When o = v/2 and § = 2.
A continuous random variable X is said to have a chi-squared distribution with parameter v > 0
if the pdf of X is

1
- = av/2-1 )2 >0
f(x) 2,//21—1(1//2)1. € x ji

The parameter v is called the number of degrees of freedom (df) of X. The symbol x? is often
used in place of “chi-squared”.
Remarks:

a. B(X)=

b. Var(X) =

e Homework problems:
Section 4.4: pp. 170-171; # 59, 61, 63, 65, 67.



