Random Variables

Family Range Density Mean Variance Generating function
e
Poisson  P(A) 0,1,... PX =7r)=—; A A E(s¥) = ers—1
7!
. _ 1 1—-p sp
Geometric Geom 1,2,... P(X =7)=p(l—p)! - E(sX) =
(p) ( ) =p(l—p) , e (s%) [
Binomial Bin(n,p) 0,1,... P(X =r) = <n>pr(1 —p)n np np(1l —p) E(s*) = (ps+ (1 —p))
T
1 1 21 1—-3s"
Uniform UJl, n] 1,2,... P(X =r)= - n—2|— n 5 E(sX) = 87”5(1 _SS))
3 3 3 : _ T+)\/V71 - —Uv\T v v v X\ e AMv
Negative Binomial NegBin(A,v) 0,1,... P(X =r)= < . >e (I1—e) —(e¥ —1) —(e¥ —1)e E(s*) = (1 = e—”))
. 1 a+b (b—a)? bt — eat
f = tXY
Uniform  Ula, b] [a, b] f(z) o 5 5 E(e*") o)
Exponential Exp()) R* f(z) =Xe ™ 1 1 E(etX) A
A A2 A—t
)\rym'yflef)\m ol vy X —
Gamma, F("}/,)\) R-‘r f(a:) = T X F E(et ) = (1 — t/)\) v
1
Normal  N(p,o?) R f(z) = 5 26_($_“)2/202 n o? E(eX) = exp(tpu + 3t%c?)
o
S St YO
MVN  N(u,¥) R" fla) = xp-3(e —p)> (@ - )] u 2 E(e'X) = exp(tTp + LtTSt)
(2m)n det X
~1 -2 -1
Pareto Pareto(a) [1,00) f(z) = az~(at1) a(g -7 a('oz—l) (a=2)7", E(e!X) = oo for t > 0
ifa>1 ifa>2
1 1
Cauchy Cauchy R f(z) = 22 undefined undefined E(e!X) = oo for t # 0
Tl4x

If Ny is a Poisson process of rate A then the time until N; = 1 is Exp(\), the time until N; = n is I'(n, \), and N, is Poisson(\t).

If Ny is a Markov birth process with birth rates A + nu then N; is NegBin(At, u).
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More Random Variables

Family Range Distribution Notes
Chi-squared X7, R* Xn ~ 22" N(0,1)? Xn~T(%,3)
N(0,1
Student t  t, R £~ MO t1 ~ Cauchy. Et, =0ifn > 1; Vart, = —— if n > 2.
Vxa/n n—2
2
F ratio Fyp R+ £~ Xm/m EF,, , = —" for m > 2.
’ ’ X5 /1 ’ -2
Weibull  Weibull(a) R* f(z) = az®te " Weibull(a) ~ Exp(1)Y/@
r—1 1— s—1 T A 1
Beta Beta(r,s) [0,1] fz) = i é(ﬁ 89)6) Beta(r, s) ~ (1 + FEZA;) . Mean T
Logistic  Logistic R flz) = i _f P Logistic ~ log(Pareto(1) — 1). E(e'¥) = (1 +t,1 —1t).
e
Pareto Pareto(a) [1,00) f(z) = az— (@D Pareto(a) ~ e™P(®) ~ Beta(a, 1),
EX =xwifa<l;Var X =0 if a < 2.
r'(rr
n! ~2an" 1/ 2e=m . T(n)=(n—1). B(r,s) = F(:)—F(j)
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