Example Probability Distributions

Name (Discrete) S (C] PMF CDF E(X) Var(X) Mx(t)
Bernoulli x € {0,1} D p*(1—p)t== - D p(1—p) 1—p+pe
Binomial {0,...,n} n, p (Mp*(n—p)~—® - np np(l —p) (1—p+pet)"
Multinomial SXi=n| nYpi=1 STl . E(X;) = npi V(X:) = npi(1 — pi) (Zlepieti)n
Hypergeometric {0,...,n} n, w, N (%) (IZ:;“)/(]Z) - n(w/N) n(w/N)(1—w/N){=2 -

Gen. Hypergeometric {0, ..,n}* | N=>n;n (’;i) e (Zf)/(g) - Marginals are Hypergeometric -
Geometric (# failures) {0,1,...} D (1—p)*p 1-(1 p)]H'1 (1-p)/p (1—p)/p? m
Negative Binomial {0,1,...} n, p (“Frhpr(1 - p)® - n(l —p)/p n(l —p)/p? (W)n
Negative Binomial {0,1,...} n, I;(ggfl) ()" GE)T - I A+ /n (m)n
Geometric (# trials) {1,2,...} D (1—-p)*1tp 1—(1—p)* 1/p (1-p)/p? #‘;gp(t), t<In (ﬁ)
Negative Binomial {n,...} n, p (ij)p"(l —p)r " - n/p n(l —p)/p? (#‘;gp(w)”, t<In (ﬁ)
Poisson(\) {0,1,...} A e A - A A exp(A(e! — 1))
Poisson(rT) {0,1,...} r, T e’rT(Tﬂ%)m - rT rT exp(rT (et — 1))
Name (Continuous) S (C] PDF CDF E(X) Var(X) Mx(t)
Uniform [a, b] a, b ﬁ — "7“’ ﬁ(b —a)? ett(bb:‘i;
Exponential (rate r) [0, 00) r re " 1—e "™ 1 5 (1—t/r)~!
Exponential (mean 6) [0, ) 6 1/6e=/9 1—e®/? 6 62 (1—6t)~!
Gamma(shape k, scale 6) | [0, 00) k, 0 g saklems/ - k6 62 (1—6t)~*
Gamma(shape k, rate r) [0, 00) k,r F?:)xkfle*” - k L (1—t/r)7F
Gamma(shape «, rate (3) [0, 00) a, B Fﬂ(z)xa—le—ﬂz - % % (1—-t/B8)~«
Normal R Iy O 217“7 exp (—%) - 1 o? exp(ut + $0%t?%)
Beta [0,1] a, b FF(%AF-E)IS) 20 (1—g)b~! - = W{IM -

Pareto [, 00) Ty ar? [xotL 1- (%)a Stm (oo if a <1) % if > 2 -

Note: Quantities not shown include: median, mode, quantile function, skewness, kurtosis, entropy, characteristic function (Fourier Transformed PDF), conjugate prior.




