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1 Continuous distributions

1.1 Uniform
Notation z ~ U(a,b)
Parameters: Boundaries a, b, with b > a (—00 < a < 00, —00 < b < 00
Density: f(z) — 7=, for € [a,b]

Summary: Efz] =0, Var(z) = (bzg)rz, no mode

1.2 Normal
Notation: o ~ N(u,0?)

Parameters: Location p (—oo < pu < 00), scale o >0
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Density p(z) = exp (—ﬁ(m — M)z) for —oo < <0

Summary: Elx] = pu, Var(z) = o2, mode(z) = u

1.3 Chi-square (x?)
If X ~ N(0,1), then X2 ~ x3. Also, if X1, Xo,..., X, are all iild ~ N (0, 1) then
Px2 2
j=1<%; ~ Xp-
Notation: x ~ x2
Parameters: Degrees of freedom v > 0
Density: f(x) = %//22)95”/2_16_”;/2 for 0 <z < o0
Summary: Efz] = v, Var[z] = 2v, mode(z) = v — 2 (for v > 2)

(The x? is a special form of the Gamma distribution - what parameters of
the Gamma distribution give you a x2?)



1.4 F distribution

Notation = ~ F,, ,,

Parameters: Degrees of freedom vy and v (v > 0, vy > 0)

. vi1/2 va/2 vy /2—
Density: f(x) = 2ir—2 o i

B(Zv1,ive) (votviz)(vitra)/2

for0<z < oo

Summary: FElz] = va/(va — 2), Var(z) = %, mode(x) =
vy v1—2
sz-l v1

Note if Wy ~ x2, and Ws ~ 2, then X = {224 ~ F, ,

1.5 Exponential
Notation: z ~ Exzpon(0)
Parameters: Inverse scale § where 6 > 0
Density: f(z) = 60e =% for 0 < x < 00
Summary: E[z] = §, Var(z) = 75, mode(z) = 0

Notes: This is equivalent to a Gamma with a =7 and r = 6 Notes: The

density can also be written in the form %e_%”’.

1.6 Gamma

Notation z ~ Gamma(a, )

Parameters: Shape a > 0, rate r > 0 (the rate = 1/scale and might be
called inverse scale)

Density: f(x) = lf(:)x(“’l)e*” for z > 0.
Summary Elz] = ¢, Var(z) = %, mode = *=* for a > 1

2

You can also see the Gamma parameterised slightly differently (with a scale
rather than a rate)

Parameters: Shape a > 0, scale s > 0

Density f(z) = %%(); 2@ De=% for 2 > 0

a



1.7

1.8

2.2

Beta
Notation: x ~ Beta(a,b)

Parameters: “Prior sample size” a > 0, b > 0

Density: f(z) = =4t pa=1(1 — g}l for 0 <z < 1

T(a)(b)
Summary: Elz| = 24, Var(z) = WM, mode(z) = 1117;_12
Student t

Notation: @ ~ t,(u,0?). t, is an abbreviation for t,(0, 1)

Parameters: Degrees of freedom v > 0, location p (—oo < p < o0), scale
o> 0.

for —co <z <

. —(r41)/2
Deusity: £(a) = gammarivms (14 (55)°)
o

|14

v—2

Summary: Efz] = p for v > 1, Var(z) = o? for v > 2, mode(z) = p

Discrete distributions

Binomial
Notation: z ~ Bin(n, )

Parameters: m, probability of “success” (7w € [0,1]). We also need the
integer n.
Density: f(z) = (2)n*(1 —m)"~%; forz =0,1,...,n

x

Summary: E[z] = nm, Var(z) = nw(l — x), mode(z) = floor {(n+ 1)p}

Poisson
Notation: z ~ Poisson(\)

Parameters: rate=\ > 0

-

Density: f(z) = 2-¢

z!

2 =0,1,2,...
Summary: Efz] = A, Var(z) = X\, mode = floor(X)



2.3 Negative Binomial
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Notation: = ~ NB(a,b)

Parameters: Shape a > 0, inverse scale b > 0
Density: f(x) = (ijzl) (ai1> (b%) forx =0,1,2,...

Summary: Elz] = ¢, Var(z) = $(b+1)

Beta-binomial
Notation: z ~ Beta — Bin(n,a,b)

Parameters: “Prior sample size” a > 0, b > 0. We also need to know the
integer n

Density: f(z) = L(ntl)  TP(ata)D(n+b—z) Gamma(a+b)

L) = T@+DT(n—az+1)  T(atbtn) T(a)T'(b) forz =0,1,2,...,n

a ab(a+b+n
Summary: Elz] =n 4, Var(z) = n%



