Summary of the standard continuous densities

Uniform(a, b): X=randomly chosen point in the interval (a, ). Density

1 .
_ —a lf a<x< b,
/(@) {0 otherwise,

E[X] =2, Var(X) = 0727,

Normal(p,0?): X=random fluctuation arising from many causes. Density

fx) = e~ (@=m?/207 —00 < T < 00,

E[X]=p, Var(X)= 0% Whenp = 0and o = 1, one obtains the standard normal density ¢(z) = \/%6_12/2.
Useful formula: P(a < X <b) = @(1’77“) — ®(*ZF) where @ is the distribution function of the standard
normal density: ®(2) = [*_ ¢(z) dz.

Important result: the Central Limit Theorem (Section 8.3) says that the distribution of outcomes is
approximately normal, after many independent repetitions of a random experiment, no matter what the
experiment is!

Exponential()\): X=waiting time until the first event, if there are A\ events per unit time on average.

Density
Ae ™ if >0,
@) = {O otherwise,
E[X] =%, Var(X)= ;.
Useful formula: P(X > x) = e ** for x > 0.

(Discrete analogue of Exponential()\) is Geometric(p) with p = 1 —e™*.)

Gamma(a, \): X=waiting time until the o' event (when « is a positive integer), if there are \ events per
unit time on average. Density
)\esz(AI)oc—l .
flz) = {ma) if z >0,

0 otherwise,
EX]=%, Var(X)= 3.

Note. Gamma(1, \)=Exponential(\).

Cauchy: X=tangent of a uniformly randomly chosen angle between —m/2 and 7/2. Density

1
f(x):m,

E[X]=0, Var(X)=+oc.

Ezercise. Sketch each of the density functions f(z), to get a feel for which X-values are more likely to
occur, in each case.



