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Discrete Distributions I

Quantity Bernoulli Binomial Poisson Geometric Geometric,
zero-based
Parameters 0<p<1 n>1 0<p<1 A>0 0<p<1 0<p<1
)\k
PMF P(X =k)= P(X =k) = P(X =k) :e**F P(X =k)=p(l-p)*! P(X =k)=p(1-p)F
pF(1—p)t=F (p*—p)n* '
Support k=0,1 k=0,...,n k=0,1,2,... k=1,2,... k=0,1,2,...
1 1-—
Mean p np A — R
12 12
Variance p(1 —p) np(1l —p) A 2p 2p
p p p
MGF 1—p+ pet 1—p+ pet)” exp{A(e! — 1 pe P
p+p (1—p+peh) xp{A( )} = (-pe —a-pe
- _J
Discrete Distributions 11
Quantity Negative Binomial Negative Binomial, Hypergeometric Negative Hypergeometric
failures before r successes
Parameters r>1, 0<p<1 r>1,0<p<1 w, b, n w, b, r
b
() G2y
PMF P(X =k)= P(X =k)= P(X =k)= e P(X =k)=
(D a-p- (Tt &) (N
(“")
w
Support k=rr+1,... k=0,1,2,... max(0,n —b) < k < min(n, w) k=0,1,...,b
Mean T r(1—p) nw rb
P p w+b w+1
. r(1l—p) r(1—p) w+b—mn w w rb(w+b+1)(w—r+1)
Variance 3 — n 1-—
p p w+b—1 w+b w+b (w+ 1)2(w +2)
pet T p r ( k) b (7’+k 1) ('w+b—'r—k:)
MGF (7) (7) tk n— w—r
1— (1 _ p)et 1— (1 _ p)et Z (w+b) I; (wju—b)
- J
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Continuous Distributions I

Quantity Uniform Normal Log-Normal Exponential Gamma
Parameters a<b wER, 02>0 LER, 02 >0 A>0 r>0, A>0
1
PDF fx(z) = v—a Ix(z) = fx(@) = fx(z) = Xe?® fx(@) =
1 { (‘7: — H’)z 1 1 { (Ing — /'L)2 } A r—lg—Az
expq{ — exp< —
V2na? 202 Jfzov/2r 202 I'(r)
Support a<x<b —oco <z < 0o z >0 z >0 z >0
Mean el m ehta?/2 < r
5 2 )2 i\ A

Variance ( 1; a? 82”’+02(€‘72 —1) 2 %

etb _ eta 0'2t2 by by T
MGF —_— t+ —— DNE — —

(b —a) eXp{” T } At ()\—t)

J

-

Continuous Distributions II

Quantity Beta ‘Weibull Chi-Square Student-t

Parameters a,b>0 a,A\>0 n >0 n >0

PDF fx(z) = Ix(z) = adg—le= A= fx(z) = fx(z) =
T@tD) pamry gy S — ST (GRS VTE) WO Al
I'(a)I'(b) 2n/2T(n/2) vnrl(n/2) + n

Support 0<zx<1 z >0 z >0 —oo <z < 0o

Mean a M n 0, n>1

“a’ P(1 4+ 3o
Variance A LA +2/a) o 2n — n>2
(a+b)2(a+b+1) A2/« _ 92
MGF - - (1—2t)—n/2 DNE

[

-

Moment-Generating Function

The moment-generating function is

My (t) = E(e*).

When it exists near t = 0, it can be used to compute moments:

E(X™) = MY (0).
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