MATH 421 SPECIAL CONTINUOUS DISTRIBUTIONS OCTOBER 30, 2017

Definition. A random variable X has a uniform continuous distribution with parameters o and 8 (with o < ) if and

A fa<z<p

only if the following function is a probability density for X: | f(z;a, ) = { 5~
0 elsewhere

Definition. The gamma function is defined as | '(«) = / y* " te Ydy | for a > 0.
0

Proposition. For any positive integer n, T'(n) = (n — 1)!

Definition. A random variable X has a gamma distribution with parameters a > 0 and 5 > 0 if and only if the

e TleT P forz >0
following function is a probability density for X: |g(z;,3) = < # ERE oy )
0 elsewhere

Proposition. A gamma distribution with parameters « and 8 has moment-generating function Mx (t) = (1 — 5t)~%, mean
= af, and variance 0 = af?.

Definition. A random variable X has an exponential distribution with parameter > 0 if and only if the following

le=% if 0
function is a probability density for X: | g(z;0) = ¢ 7 MT= (a gamma distribution with o =1 and g = 0).
0 elsewhere

Proposition. An exponential distribution with parameter 0 has mean p = 6 and variance o = 62.

Definition. A random variable X has a chi-square distribution with parameter v > 0 if and only if the following

v—2

z e 5 ifz>0

S I
function is a probability density for X: | f(z) = { 27/°T(“/2) (a gamma distribution with o = % and

0 elsewhere

B=2).
Proposition. A chi-square distribution with parameter v has mean p = v and variance o2 = 2uv.

Definition. A random variable X has a beta distribution with parameters @ > 0 and 5 > 0 if and only if the following

fa) = Fr(gcg;?ﬁ))xa_l(l —z)ft ifo<z<1 .
0 elsewhere

function is a probability density for X:

ap
(a+B)(a+B+1)

Definition. A random variable X has a normal distribution with parameters y and o > 0 if and only if the following

and variance o =

@
Proposition. A beta distribution with parameters a and 5 has mean p =
@

1 s
function is a probability density for the X: |n(z;u,0) = e 3(%*) forallz e R|,
oV 2r
Proposition. A normal distribution with parameters u and o has a moment-generating function Mx (t) = e“t+%”2t2, mean
1= p and variance o = o2.

Of these distributions, only the uniform continuous distribution and the exponential distribution allow one to compute

probabilities by hand. Calculations of probabilities for the rest of the distributions generally rely on a table or

computational device. For a normally distributed random variable X this usually means standardizing the random

X—p
o

has a standard normal distribution with mean 0 and variance 1 (cf. homework problem 4.23).

variable: | Z =




