C1 Cc2 C3 C4 C5 C6 C7 C8

o
Discrete Geometric: : . Discrete | x=a [ Equal-Spaced
Weibull | =1 |  failures Logernm (nPOF')yaﬂ) fg;a n— o (ﬁ'% p=0 | Uniform |x_p | Uniform
R1 (p, @) ®) (=1 n M P, ~ K s (1 X2 o X0) g (a b, c)
x=0,1,.9 ®x=01..¢ Coo x=0,1...n x=12... x=12,..,n = X ""x"giic i1 x=a,a+c,a+2c,,b
- l
g =0 no1+2-2
_ =n =
AQA X+1 A(c) =—log(l-c) Qﬁ' B, P c=+l nosw ©
Beta Pascal Ge?rinlﬁ;rlc: Negative Hyper- Zmr/;/er Bernoulli Hypergeometric Beta |a=1 SDtgnda;d
() geometric eries =0 () (N, K, n) Binomial iscrete
RZ ke (P) (N, K. k) © A(©) [( x=max{n-N+K.0}, (0, o, o) Uniform
X=Kkl,... @x=12..¢ x=k, k1, -+ N-K+k x=0,1,.. x=0,1 ..min{K,n} x=0,1,.n S%{L 1)
» k=1 - . - x=0,1,....n g
\ = K B N—oo A(c)=e n=1 |n N—o0 ~Beta(a,,a
p~Beta(a,,@,) ZX,,IId KIN—p C=u in, iid KIN-p p (o)
’ Negative _ Gamma ~ . n— . . - .
\ Bin%mial =P Possion | camma| PoOissON _,OS Binomial |- Standard Hyperbolic Benford
. p) 5 p @p) & () Ep (n, p) Cauchy Secant 12 o
’ =n y = =] x= x=12,..,
Yok Kol X201 .. | x=01,.. ] x=0,n -0 <X<d -0 <X<o0g o
S X—(kIp) X "
lim———— X-u fim_ 2P 24 id
Srke-prpt M ea- ) |20 |
VB )] (%), N - cis  a=0
B—o© TN S 0+ pX " b=1
Inverse Noncentral t Cauchy
Gausean (0.0) \ ©.5)
x’>0 -0<X<® -00<X<0o0
o’=(Ar)" \a:O
s rGamma(ap) e gig‘m a
QA Normal QALo 'Normal ; Noncentral F Doubly Doubly
Gamma g(m a) Chi-Squared (01, 02, 9) a—0/| Noncentral F Noncentral t
R5 X>’0 (v, 9) 1!>26 ””” (v1, 02, 6, @) (v, 0, a)
x>0 X x>0 ~0<X <00

|Hzm =Inf +In(@,) /e, X O 2X/B,v=2a
As a’=(aal) ) (2) p=2,v=2c
oy —> ©

<>

Extreme Inverted

. Kolmogorov-
Value Gamma Arcsine Smirnov
R6 (e, B) (o, ) (n)
-n<X<wg, x>0 (2n)*<x<n

X , indep
X +X,
X;~Gamma(e;,f), i=1,2

a =k, integer

Generalized
Gamma
(a1, 02, f)

x>0

Hyper-
exponential
i i=1, .., n)
x>0

IDB
(k, a1, a2)

Standard
Triangular

Standard
Uniform

Triangular Rectangular

- (a, m, b) (ab)
x>0 0<X<l. a<x<b. a<x<b.
;L_OXZV " 7 L In(-Ind=x))Te | (Xu#Xo)2, iid
X-u BELYIZL | gy 1+(Lj” [f} = X o @xYe In[1-(InX)(Ina) / k] m=(a+b)/2
> X, indep 1-X e (ﬁ) (2) max(Xy,..., X,,),iid Ina
Laplace Hypo- Logistic Exponential Log T Standard Gompertz =0 Makeham
(. p) exponential Exponential Power Logistic (K, a1, @2)
R9 ’ i, i=1, ..., n) (a, p) 4 @) (o, a2) 1 0L %2
So<X< oy x>0 x>0 o x>0 ¢ x>0
A
Error Generalized Pareto Standard Minmax
R10| | (m, 61, 62) (aPa:letoH) 6, o) Logistic (o1, a2)
~0<X< o0 Yob x>0 o 00 <X <00 0<x<1

X, = X, iid
a=18=1

Note 1: Lines: solid lines (—») = transformations or special cases, dashed lines (— —-) = asymptotic results, and solid-dotted lines (— . .;>) = Bayesian relationships.
Note 2: Self-directed arrows ( /l) include A: Minimum, B: Maximum, C: Convolution, I: Inverse, L: Linear Combination, P: Product, S: Scaling.

(The following require source random variables: A and B require iid; C, L, and P require independent; A, B, Cg, C, require “variational iid”.)
Note 3: @ denotes the “closed-form inverse cdf ” property, and ® denotes the “memoryless” property.

Figure 2: Relationships among 80 Distributions (Song, W.-M. T. and Chen, Yi-Chun (2011), Eighty Univariate Distributions and their Relationships Displayed in a
Matrix Format, |EEE Transactions on Automatic Control, VVol. 56, No. 8, pp. 1979-1984.)
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