Discrete Distributions

Distribution Parameters Possible Description Range Qx E[X] Var(X) PMII: e(p()z( (13) for
X
X ~ Unif(a, b) .
Uniform (disc) for a,b € Z Equ@lly hkely to k;)e any {a,...,b} ath (b—a)b-a+2) _
and @ < b integer in [a, b] 2 12 b—a+1
. X ~ Ber(p) Takes value 1 with prob p B pF (1 — p)l_k
Bernoulli for p € [0, 1] and 0 with prob 1 —p {0.13 p p(l=p)
X ~ Bin(n, p) Sum of n iid Ber(p) rvs. # (M) (1 — jnk
Binomial for n € N, of heads in n independent {0,1,...,n} np np(l —p) kP
and p € [0, 1] coin flips with P(head) = p.
# of events that occur in \k
. X ~ Poi(A) one unit of time e
Poisson for A >0 independently with rate A 0.1, A A k!
per unit time
# of independent Bernoulli B k=1
Geometric X forGez(z[g 1] trials with parameter p up to {1,2,...} 1 1 2p (1=p)""p
p ’ and tncluding first success p p
# of successes in n draws K\ (N—K
Hypergeometric X fOII:Ii;p‘CI}{e(i(];/'V, K,n) (w/o replacement) from N {max (0,n+ K — N), nE K(N—-K)(N —n) (i) (J\?—k )
Y and;z KN eN items that contain K ...,min (n, K)} N N2(N —1) (n)
L successes in total
. . Sum of r iid Geo(p) rvs. # K1\ 7 (1 _ k=
giengjlgi\;el X;or FeegNBl;l(g% 1 of independent flips until {r,r+1,...} r r( ;p) ()" (=)
’ ' head with P(head) = p p p
X ~ Mult,.(n, Generalization of the -
(. p) . S k; €{0,...,n}, npy Var(X;) = np;(1 — p;)
Multinomial for r,n € N and Binomial distribution, n ie{l ry Cov(Xi, X;) = ( n ) T ks
P = (p1,D2, -y Dr), trials with r categories each and&l.k.-’— n E[X] = np = o v Zj;é B kiyeosk,) Lli=1Pi
S _pi=1 with probability p; v PiPj> J
| npr
Generalization of the
~ - Var(X;) =
Multivari X fMVHGT(N’K’n) Hypergeometric distribution, k; € {0,..., K;}, nEL K; ierKi ) Nen K
ultivariate orrn €N, n draws from r categories ied{l r} N TN N [Tzt (’%)
Hypergeometric K € N” and . & RN E[X] = K_|. Cov(X;, X;) = N
T each with K successes and Xk; =n (X]=n— = _ I ( )
N=3_ K ' ' N KKy Nen oy g n
=1 (w/out replacement) Ko NN N-1’
"""~
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Continuous Distributions

- . Possible CDF
Distribution| Parameters Description Range Qx E[X] Var(X) PDF (fx(z) for z € Qx) (Fx (z) = P(X < 2))
. X ~ Unif(a,p) | Daually likely to be a+b (b — a)? ! 0 ifz<a
Uniform any real number in [a, b] b—a r—a .
fora < b 2 12 ifa<xz<b
[aa b} b—a
1 ifx>b
Time until first
~ 1 1 .
Exponential X " E;\(p(/\o) event in Poisson [0, 00) — - e A? 0 ifz <0
or A= process A A l—e ™ ifz>0
X ~ N(ﬂ" 02) 2 T —
Normal for p € R, Standard bell curve (—00,0) I o? 1 exp _M ) ( M)
and 02 > 0 o127 202 o
Sum of r iid Exp(\)
rvs. Time to rt"
X ~ Gam(r, A) event in Poisson T o AT e Note: I'(r) = (r — 1)!
Gamma for m, A >0 process. Conjugate [0, 00) A A2 I'(r) € for integers 7.
prior for Exp, Poi
parameter A
X ~ Beta(a, 8) Conjugate prior for o af T(a+ 8)
Beta ; 3 >’ 0 Ber, Bin, Geo, (0,1) 3 a a=1(] — g)f~?
or &, NegBin parameter p a+tp (a+p8)" (a+B+1) L)L)
Generalization of
X~ Beta distribution 1 T ai—1
Dirichlet ]:)flr(al" 042;(.). ’ aé) Conjugate prior for %F (0’11)’ 1 E[X;] = Tai Bl 11 Ii,,« '
or &4, T an Multinomial =17 = Zj:l & 2 € (0,1), 20w =1
reNa, € R
parameter p
Multivariate X~ Ny (,u, %) Generalization of W
N 1 for p € R™ and N | distributi R"™ n b h S
orma 5 ¢ RPXn ormal distribution exp(—é(m — )t (x—p))
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