Some Additional Well-Known Distributions

e Binomial Distribution; [1]. X ~ B(n,p)

k=0
where H(z) is the Heaviside function and p € [0,1] and n € {0,1,2,...} are parameters.
Recall that the binomial coefficient and H are given by

ny\ _ n! 0 ifz<O
(k):kun—mv H“ﬁ:{1 if 2 > 0.

e Poisson Distribution; [2]. X ~ Pois()\)

where A\ € R is a parameter.

e Laplace Distribution; [3]. X ~ L(u,b)

Lexp ((z — p)/b) if z <
P<X§x>:{1—l—£exp(—u(x—u)/b) if:r:zz,

where € R and b > 0 are parameters.

e Chi-Square Distribution; [4]. X ~ x?

0 if x <0
Y(u/2,2/2)/T(/2) if x>0,

where p > 0 is a parameter and where I'(s) denotes the Gamma function and v(s,y)

mxg@:{

denotes the lower incomplete Gamma function which are defined for s > 0 by

o0 y
I'(s) E/ ts~ e tat, ~v(s,7) E/ ts~ e tat,
0 0

e Cauchy Distribution; [5]. X ~ Cauchy(xo,")
1 1
P(X <z) = —arctan((x — xo)/v) + 37
7r

where g € R and v > 0 are parameters.

http://en.wikipedia.org/wiki/Binomial distribution
ttp://en.wikipedia.org/wiki/Poisson_distribution
ttp://en.wikipedia.org/wiki/Laplace_distribution
http://en.wikipedia.org/wiki/Chi-square_distribution
5] http://en.wikipedia.org/wiki/Cauchy_distribution
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e Gamma Distribution; [6]. X ~ I'(«, §)
0 itz <0
Y(a,z/0) /T () if x >0,

where o > 0 and 6 > 0 are parameters.

ng@:{

e Exponential Distribution; [7]. X ~ Exp())

0 ifz<0

P<X§x):{1—e_>‘x ifx>0

where A > 0 is a parameter.

You should be most familiar with the uniform distribution, U(a,b), and the normal

distribution, N (u,0?), discussed on Homework 2.

[6] http://en.wikipedia.org/wiki/Gamma distribution
[7] http://en.wikipedia.org/wiki/Exponential_distribution

2



