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Abstract

This document provides an overview of the continuous probability distributions utilized in
Phitter. It includes a detailed description for each distribution, covering aspects such as the
definition, domain, parameter definitions and domains, probability density function, cumulative
distribution function, percentile point function, raw moments, mean, variance, skewness, kurtosis,
median, and mode in a concise and clear manner.
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1.1

1.2

1.3

1.4

1.5

1.6

1.7

1.8

1.9

1.10

1.11

1.12

1.13

Alpha Distribution

Distribution definition

X ~ Alpha (e, Loc, Sc)

Distribution domain

x € (Loc, 00)

Parameters domain and parameters constraints

a €RT Loc € R,Sc € R

Cumulative distribution function

1

=70

Probability density function

1 1 Ly
fx (@) = Sc-2(2) @ () Var <_2 <a_z($)> )

Percent point function/Sample

1
a—01 (ud ()

Fi' (u) = Loc + Sc x

Parametric centered moments
~ oo
= B = [ (@) do
0
Parametric mean
Mean(X) = Loc + Sc - i}

Parametric variance

Variance(X) = Sc? - (jiy, — ji}?)

Parametric skewness

fiy — 3ty + 21
(i, — i)

Skewness(X) =

Parametric kurtosis
iy — Ajih iy + 6y — 3!
(i, — 2P

Kurtosis(X) =

Parametric median

Sc

Median(X) =L
edian(X) OC+0¢—<I>*1 13 (@)

Parametric mode

(Va2 +8—a)

Mode(X) = Loc + Sc 1
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1.14 Additional information and definitions

e X ~ Alpha (a,0,1)

e Loc : Location parameter

Sc : Scale parameter

z(z) = (z — Loc) /Sc

e v : Uniform[0,1] random varible

® (z) : CDF normal standard distribution

®~! (x) : PPF normal standard distribution

1.15 Spreadsheet documents
e Excel file from GitHub repository

e Google spreadsheet document
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https://github.com/phitter-core/phitter-files/blob/main/continuous/alpha.xlsx
https://docs.google.com/spreadsheets/d/1yRovxx1YbqgEul65DjjXetysc_4qgX2a_2NQQA1AxCA

2.1

2.2

2.3

2.4

2.5

2.6

2.7

2.8

2.9

2.10

2.11

2.12

2.13

Arcsine Distribution
Distribution definition
X ~ Arcsine (a, b)
Distribution domain
z € (a,b)
Parameters domain and parameters constraints

aceRbeRa<D

Cumulative distribution function

2 r —
Fx(z) = — arcsin ( Z a)

™ —a

Probability density function
1
my/(z —a)(b—x)

fx(z) =

Percent point function/Sample

Fit (u) = a+ (b—a) x sin® (gu)

Parametric centered moments

. ! 1 1 1 (2k — 1)
i, = B[ X" = kg =-B - bl I G YAt
g, [X"] /0 2" fg (v)dx - eta<2,k‘—|—2> Tl

Parametric mean

1
Mean(X):a—l—,F/l(b—a):a+§(b—a)

Parametric variance

Variance(X) = (b — a)® x (fih — i) =

Parametric skewness

0. — 3nl i 2~/3
Skewness(X) = Es — ﬂzlf};Fl 5,u1 =0
(i — i)™

Parametric kurtosis
il — AL + 6Pty — 371!

5 =3
(i, — p?)?

3
Kurtosis(X) = B

Parametric median

Median(X) = a + (b — a) x sin® (%)

Parametric mode

Mode(X) = undefined
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2.14 Additional information and definitions
e X ~ Arcsine (0,1)
e v : Uniform[0,1] random varible

e Beta (z,y) : Beta function

2.15 Spreadsheet documents
e Excel file from GitHub repository

e Google spreadsheet document
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https://github.com/phitter-core/phitter-files/blob/main/continuous/arcsine.xlsx
https://docs.google.com/spreadsheets/d/1q8SKX4gmSbpGzimRvjopzaZ4KrEV5NY1EPmf1G1T7NQ

Argus Distribution

Distribution definition
X ~ Argus (x, Loc, Sc)

Distribution domain

3.2
z € (Loc, Loc + Sc)

3.3 Parameters domain and parameters constraints
x € Rt Loc € R,Sc € R

Cumulative distribution function

3.4
U (X 1-— Z(I)Q)

Pl =1=—90

3.5 Probability density function
1 3 1
X <z(x)\/1 — z(x)? exp (2)(2 (1 - z(x)z))

fx (x) = S¢ Varu(y)

3.6 Percent point function/Sample

[SJ[eY
—
—
|
<
N
g
—~
[S][eY
INisd
N~—
N—

2p~!
Fit (u)LochSC\/l (
X

3.7 Parametric centered moments

x2 2
L)

Parametric mean
/ xe~

Mean(X) = pj = Loc + Scy/7/8 )

X

3.8

3.9 Parametric variance
) 3 xo(x) 2
Variance(X) = ub — p/? = Sc? - (1 - — + == ) — (#— Loc)
2 X2 (x)
3.10 Parametric skewness
ph — 3phuh + 2uf
Skewness(X) = 3(// _2 }2)1.5 1
2 — MY
3.11 Parametric kurtosis
) ’u/ _4//#{"‘6,“/2,“/ _3//*/4
Kurtosis(X) = &2 L3 — o 22 !
(NQ 251 )
3.12 Parametric median
2P~ 1(3,1p(3 X2
Median(X):Loc+SC\/1— (3 2 (5. %))
X
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3.13

3.14

Parametric mode

Mode(X) = Loc +

/e -2+ VAT
Additional information and definitions

Loc : Location parameter

Sc : Scale parameter

z(z) = (z — Loc) /Sc

w : Uniform[0,1] random varible

T(x) = 2(x) —xo(x) — 3

®(x) : CDF normal standard distribution

¢(z) : PDF normal standard distribution

I, (x) : Modified Bessel function of the first kind of order a € N

P(a,z) = Vlgl(lag;) : Regularized lower incomplete gamma function

Pfl(a, y) : Inverse of regularized lower incomplete gamma function
v(a, ) : Lower incomplete gamma function

I'(z) : Gamma function

Spreadsheet documents
Excel file from GitHub repository

Google spreadsheet document
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https://github.com/phitter-core/phitter-files/blob/main/continuous/argus.xlsx
https://docs.google.com/spreadsheets/d/1u2x7IFUSB7rEyhs7s6-C2btT1Bk5aCr4WiUYEML-8xs

4 Beta Distribution
4.1 Distribution definition

X ~ Beta(a, 8, A, B)

4.2 Distribution domain

x € (A, B)

4.3 Parameters domain and parameters constraints

aceRT BeRT AcR, BeER, A< B
4.4 Cumulative distribution function
Fx (z) =1 (2(z),a, B)

4.5 Probability density function

2(2)° 7 (1 - 2(x)”!
Beta(a, 8)(B — A)

fx (z) =

4.6 Percent point function/Sample

Fit(u)=A+(B—A) x I (u,a,B)
4.7 Parametric centered moments

1
o= B = [ atig @) do

4.8 Parametric mean

_ a(B—A)
M X)=A+(B-A) -, =A4+—""
can(X) = A+ (B~ A) - i i
4.9 Parametric variance
afB (B — A)?

Variance(X) = (B — A)* - (i — i) =

(a+B)2(a+p+1)

4.10 Parametric skewness

i = 3t + 25 2(B—a)VaF BT
(7 — pi2)* (a+B+2)v/ap

Skewness(X) =

4.11 Parametric kurtosis

A Ay 6~/2~/ _ 3~/4
Kurtosis(X) — Ha = Apafts + O[T = opy g

6[(a — B)*(a+ B +1) —af(a+ 5 +2)]

4.12 Parametric median

Median(X) = A+ (B — A) x [} <;,a,/3> if , 0 >1

4.13 Parametric mode
a—1

Mode(X) = A+ (B — A)m

ifa,8>1
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4.14 Additional information and definitions
e X ~ Beta(a, 3,0,1)
e z(x)=(x—A)/(B-A4A)

e v : Uniform[0,1] random varible

I (z,a,b) : Regularized incomplete beta function

I=!(x,a,b) : Inverse of regularized incomplete beta function

Beta (z,y) : Beta function

4.15 Spreadsheet documents
e Excel file from GitHub repository

e Google spreadsheet document
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https://github.com/phitter-core/phitter-files/blob/main/continuous/beta.xlsx
https://docs.google.com/spreadsheets/d/1P7NDy-9toV3dv64gabnr8l2NjB1xt_Ani5IVMTx3gyU

5 Beta Prime Distribution

5.1 Distribution definition
X ~ BetaPrime (a, 8)

5.2 Distribution domain

x € [0,00)

5.3 Parameters domain and parameters constraints

a€RT, B3R

5.4 Cumulative distribution function

5.5 Probability density function

Jx (@) Beta(a, )
5.6 Percent point function/Sample
! (u,0, 8)
F—l _ s by
x (W) 1-TI"1(u,a, )

5.7 Parametric centered moments

& Pk+a)T(B-Fk) .
/ k k
u:E[X]:/ 2 fx (x)dx = it >k
F 0 I'(a)T(B)
5.8 Parametric mean
Mean(X) = p} = g1
5—1
5.9 Parametric variance
. +8-1)
Variance(X) = ph — pf? = a(a if B> 2
X)=se =i =gy
5.10 Parametric skewness
s — Bphpy +2pP 220+ 8- 1) 8- .
Skewness(X) = = if >3
N 73 \a@ig-n "7
5.11 Parametric kurtosis
(A 12,0 14
Kurtosis(X) = a Ml'u% + 6721 /;2 S it g >4
(#2 — M9 )
5.12 Parametric median
It (
Median(X) = (2’f"ﬁ)
1-71-1 (§,a,ﬁ)
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5.13 Parametric mode

—_

o —

+

Mode(X) =

™
—

5.14 Additional information and definitions
e u : Uniform[0,1] random varible
e I(z,a,b) : Regularized incomplete beta function
e I~ (x,a,b) : Inverse of regularized incomplete beta function
e I' (z) : Gamma function

e Beta (z,y) : Beta function

5.15 Spreadsheet documents
e Excel file from GitHub repository

e Google spreadsheet document
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https://github.com/phitter-core/phitter-files/blob/main/continuous/beta_prime.xlsx
https://docs.google.com/spreadsheets/d/1-8cKeS9D6YixQE_uLig7UarXcoQoE-341yHDj8sfXA8

6.2

6.3

6.4

6.5

6.6

6.7

6.8

6.9

6.10

6.11

6.12

Beta Prime 4P Distribution

Distribution definition

X ~ BetaPrimegp (o, 8, Loc, Sc)

Distribution domain

x € [Loc, c0)

Parameters domain and parameters constraints

ac€RT BeRT, Loc e R,Sc € RT

Cumulative distribution function

et =1 (25 00

Probability density function

2(2)* 1+ 2(2) "7

fx (2) = =g~ Beta(a, )

Percent point function/Sample

I (u, 0, 8)

—1 o
Fy" (u) =Loc+ Sc—1 ~ T (u, 0, B)

Parametric centered moments

_ - o0 Pk+a)T(B—Fk) .
’:EXk:/ ¥ fo (x)de = ifg>k
Parametric mean
Mean(X) = Loc + Scfi; = Loc + Sc ifg>1
Parametric variance
. . +5-1) .
Variance(X) = Sc (i, — il?) = Scza(a— if 3> 2
(X) (ft T) (B—2)(B—1)2
Parametric skewness
fiy — 3hfy + 27 2(2a+ 8- 1) B—2 .
Sk X) = = f 3
ewness(X) = fo) 5 3 P if 8>
Parametric kurtosis
S A ! S22~ g4
Kurtosis(X) = a 4M1'[f3 + 6~u1 iy = 3ty it g >4
I ~I2)\2
(#2 My )
Parametric median
I (5.0.8)

Median(X) = LOC + SCW
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6.13 Parametric mode

a—1

Mode(X) = Loc + SCﬁJr 1

6.14 Additional information and definitions
e X ~ BetaPrime (o, )
e Loc : Location parameter
e Sc: Scale parameter
e z(z) = (x —Loc) /Sc
e « : Uniform[0,1] random varible
e I (z,a,b) : Regularized incomplete beta function
e I~ (x,a,b) : Inverse of regularized incomplete beta function
e I' (z) : Gamma function

e Beta (z,y) : Beta function

6.15 Spreadsheet documents
e Excel file from GitHub repository

e Google spreadsheet document
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https://github.com/phitter-core/phitter-files/blob/main/continuous/beta_prime_4p.xlsx
https://docs.google.com/spreadsheets/d/1vlaZrj_jX9oNGwjW0o4Z1AUTuUTGE8Z-Akis_wb7Jq4

7 Bradford Distribution

7.1 Distribution definition

X ~ Bradford (¢, min, max)

7.2 Distribution domain

x € (min, max)

7.3 Parameters domain and parameters constraints

¢ € RT,min € R, max € R, min < max

7.4 Cumulative distribution function

In(l+4c-z(z))

Fx(x): k‘

7.5 Probability density function
fx () =

k(14 c- z(z)) (max — min)

7.6 Percent point function/Sample

(1+c0)"—1

Fi! (u) = min + (max — min) x
c

7.7 Parametric centered moments
~ 1
= B = [ a0 do
0
7.8 Parametric mean

c—k
ck

Mean(X) = min + (max — min) - i} = min + (max — min) -

7.9 Parametric variance
)k —2
Variance(X) = (max — min)® - (i, — /) = (max — min)” - %
c

7.10 Parametric skewness

i, — 3jibfiy + 20 V2 (12¢% — ke (c+2) + 2k2 (c(c + 3) + 3))
(it — p?)t» Vele(k—2) + 2k) (3¢ (k — 2) + 6k)

Skewness(X) =

7.11 Parametric kurtosis

iy — AL i + 6Py — 35

3 (k — 3) (k (3k — 16) + 24) + 12kc? (k — 4) (k — 3) + 6¢k? (3k — 14) + 1

Kurtosis(X) = _ - = 3+
(%) (i — Af?)? 3c(c(k — 2) + 2k)*

7.12 Parametric median

(1 + C)fracl2 1

Median(X) = min 4 (max — min) -
c

7.13 Parametric mode

Mode(X) = min
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7.14 Additional information and definitions
e X ~ Bradford (c,0,1)
e k=In(l+c)
e z(z) = (x —min) / (max — min)

e v : Uniform[0,1] random varible

7.15 Spreadsheet documents
e Excel file from GitHub repository

e Google spreadsheet document
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https://github.com/phitter-core/phitter-files/blob/main/continuous/bradford.xlsx
https://docs.google.com/spreadsheets/d/1kI8b05IXur3I9SUJdrbYIdv7zMdzVxVGPWx6sK6YmuU

8.2

8.3

8.4

8.5

8.6

8.7

8.8

8.9

8.10

8.11

8.12

8.13

Burr Distribution

Distribution definition

X ~ Burr (4, B,C)

Distribution domain

x € [0,00)

Parameters domain and parameters constraints

AcRY, BeR,CeR"

Cumulative distribution function

Probability density function
BC sxzN\B-1 a\B] ¢!
fx @) == (3) [H (%) ]

Percent point function/Sample

Parametric centered moments

u;:E[X’“]:/ :kaX(z)da:AkaBeta(BOk B+K)
0

B ' B
Parametric mean

Mean(X) = u}

Parametric variance

Variance(X) = ph — p?

Parametric skewness

py — 3pppy + 2
(s = i)

Skewness(X) =

Parametric kurtosis
py — Ay ply + 6P — 3t
(1t — pf?)?

Kurtosis(X) =

Parametric median

Parametric mode




8.14 Additional information and definitions

e v : Uniform[0,1] random varible

e Beta (z,y) : Beta function

8.15 Spreadsheet documents

e Excel file from GitHub repository

e Google spreadsheet document
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https://github.com/phitter-core/phitter-files/blob/main/continuous/burr.xlsx
https://docs.google.com/spreadsheets/d/1vhY3l3VAgBj9BQT1yE3meRTmEZP3HXjjm30nxDKCwCI

9 Burr 4P Distribution

9.1 Distribution definition
X ~ Burrgp (A, B, C, Loc)

9.2 Distribution domain

x € [Loc, c0)

9.3 Parameters domain and parameters constraints

AcRY, BeR,C R, LoceR

9.4 Cumulative distribution function

9.5 Probability density function

B-1
Fx () = % <x ALOC)

9.6 Percent point function/Sample

ol

Ft (u) =Loc+ A [(1 —u)_% - 1}

9.7 Parametric centered moments

,&;C:E[f(k]:/ xkfX:AkaBeta<BC_k B+K>
0

B ' B
9.8 Parametric mean

Mean(X) = Loc + i}

9.9 Parametric variance

Variance(X) = jiy — i

9.10 Parametric skewness

iy — ity + 20

Skewness(X) = — =
= e

9.11 Parametric kurtosis
iy — A + 6 — 30

(i~ )7

O

Kurtosis(X) =

9.12 Parametric median

Median(X) = Loc + A
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9.13 Parametric mode

Mode(X) = Loc+ A <

9.14 Additional information and definitions
e X ~ Burr (4, B, C)
e Loc : Location parameter
e v : Uniform[0,1] random varible

e Beta (z,y) : Beta function

9.15 Spreadsheet documents

e Excel file from GitHub repository

e Google spreadsheet document
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https://github.com/phitter-core/phitter-files/blob/main/continuous/burr_4p.xlsx
https://docs.google.com/spreadsheets/d/1tEk3O2yvANj_PlLqACuwvRSqYYGQVRFH1SPMdLGYnz4

10

10.1

10.2

10.3

10.4

10.5

10.6

10.7

10.8

10.9

10.10

10.11

10.12

10.13

Cauchy Distribution
Distribution definition
X ~ Cauchy (20, )
Distribution domain
x € (—00, +00)
Parameters domain and parameters constraints

xOER,’yER+

Cumulative distribution function

1 — 1
Fx (z) = ;arctan (m 7950) + 3

Probability density function

Percent point function/Sample

F);l (u) = z¢ + v tan [7r (u — %)]
Parametric centered moments

o= B = [t i @)

— 00

Parametric mean

Mean(X) = undefined

Parametric variance

Variance(X) = undefined

Parametric skewness

Skewness(X) = undefined

Parametric kurtosis

Kurtosis(X) = undefined

Parametric median

Median(X) = zg

Parametric mode

Mode(X) = zg
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10.14 Additional information and definitions
e 1z, : Location parameter
e 7 : Scale parameter

e v : Uniform[0,1] random varible

10.15 Spreadsheet documents
e Excel file from GitHub repository

e Google spreadsheet document
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https://github.com/phitter-core/phitter-files/blob/main/continuous/cauchy.xlsx
https://docs.google.com/spreadsheets/d/1xoJJvuSvfg-umC7Ogio9fde1l4TiWuAlR2IxucYK0y8

11 Chi Square Distribution
11.1 Distribution definition

X~ x?(df)

11.2 Distribution domain

z € (0,00)

11.3 Parameters domain and parameters constraints

df e NT

11.4 Cumulative distribution function
£

(5, %) df =z
F = 2 <27 P s
x (@) r4h 272
11.5 Probability density function

_ 1 df/2—1 _—z/2
Ix @) = sa7ararr) N

11.6 Percent point function/Sample

Fit(u) =2P7 ! <(;fu>

11.7 Parametric centered moments

W, = E[X*] = /Oooxkfx (z)dz = df(df +2)--- (df + 2k — 2) = 2kr(k

11.8 Parametric mean

Mean(X) = pj = df

11.9 Parametric variance

Variance(X) = ub — p/? = 2df

11.10 Parametric skewness

M/ _3,“/#/ +2MI3 8
Skewness(X) = 3(,u’ _2 }2)1_5 L = T
2~ M1
11.11 Parametric kurtosis
A 6/21_3/4 12
Kurtosis(X) = Ha Ml'u?/’ t /g /;2 B3y I
(ko — p’)

11.12 Parametric median

df 1
Median(X) = 2P | —, =
272

11.13 Parametric mode

Mode(X) = max(df — 2,0)
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11.14 Additional information and definitions

e v : Uniform[0,1] random varible

e P(a,z) = % : Regularized lower incomplete gamma function

p-! (a,u) : Inverse of regularized lower incomplete gamma function
¢ 7 (a,z) : Lower incomplete gamma function

e I' (z) : Gamma function

11.15 Spreadsheet documents
e Excel file from GitHub repository

e Google spreadsheet document
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https://github.com/phitter-core/phitter-files/blob/main/continuous/chi_square.xlsx
https://docs.google.com/spreadsheets/d/1VatJuUON_2qghjPEYMdcjGE7TYbYqduzgdYe5YNyVf4

12

12.1

12.2

12.3

12.4

12.5

12.6

12.7

12.8

12.9

12.10

12.11

12.12

12.13

Chi Square 3P Distribution

Distribution definition

X ~ x3p (df, Loc, Sc)

Distribution domain

x € (Loc, 00)

Parameters domain and parameters constraints

df € Nt,Loc € R,Sc € R

Cumulative distribution function

df 2@ z(x

Probability density function

_ i; df/2—1 _—z(z)/2
Ix @) = gosamrang ¢ ©

Percent point function/Sample

Fit(u) =2P7! (d;u)

Parametric centered moments

i, = EB[X*] = /OooxkfX (z) dx = df(df +2) - -- (df + 2k — 2) = 2kr(k

~ 1\3‘9;
SN—

—
|2 +

Parametric mean

Mean(X) = Loc + Sc - ji; = Loc + Sc - df

Parametric variance

Variance(X) = Sc? - (fiy — ji2) = 2 - df - Sc?

Parametric skewness
'EL/ _Sﬂ/ﬂl —|—2[Ll3 8
Skewness(X) = —>— _2 = T
(s — fif")
Parametric kurtosis
o — A i 6~/2~/ _ 3~/4 12
Kurtosis(X) = Ha 'ul/f:j—t fle ’32 i34 BT
(#2 251 )
Parametric median
df 1
Median(X) = Loc + Sc x 2P ™! (2, 2)

Parametric mode

Mode(X) = Loc + Sc x max(df — 2,0)
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12.14 Additional information and definitions

X~ X2 (df)

Loc : Location parameter
Sc : Scale parameter

z (z) = (x — Loc) /Sc

w : Uniform[0,1] random varible
)

P (a,7) = 222 : Regularized lower incomplete gamma function

I'(a)
p-! (a,u) : Inverse of regularized lower incomplete gamma function
v (a, z) : Lower incomplete gamma function

I' (z) : Gamma function

12.15 Spreadsheet documents

Excel file from GitHub repository

Google spreadsheet document
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https://github.com/phitter-core/phitter-files/blob/main/continuous/chi_square_3p.xlsx
https://docs.google.com/spreadsheets/d/15tf3ZKbEgR3JWQRbMT2OaNij3INTGGUuNsR01NCDFJw

13 Dagum Distribution
13.1 Distribution definition

X ~ Dagum (a, b, p)

13.2 Distribution domain
z € (0,00)
13.3 Parameters domain and parameters constraints

ac R beRT,peRT

13.4 Cumulative distribution function

Fy (z) = (1 + (2’)) -

13.5 Probability density function

13.6 Percent point function/Sample
Fi' (u) = b(u™/7 = 1)~/

13.7 Parametric centered moments

uj, = E[X*] = / v* fx (x) dz = pb" - Beta (aﬁ b k)
0

a a

13.8 Parametric mean
Mean(X) = )
13.9 Parametric variance
Variance(X) = uy — uf?
13.10 Parametric skewness

py — 3phph + 2u

Skewness(X) =
<0 (uty — pi?)t5

13.11 Parametric kurtosis
py — 4pyply + 6pP g — 3l
(o — pi?)?

Kurtosis(X) =

13.12 Parametric median
1

a

1
Median(X) = b(—l + 2P>

13.13 Parametric mode

1

ap—1\a
M X) =
ode(X) b(a+l>
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13.14 Additional information and definitions
e b : Scale parameter
e v : Uniform[0,1] random varible

e Beta (z,y) : Beta function

13.15 Spreadsheet documents
e Excel file from GitHub repository

e Google spreadsheet document
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https://github.com/phitter-core/phitter-files/blob/main/continuous/dagum.xlsx
https://docs.google.com/spreadsheets/d/1qct7LByxY_z2-Rl-pWFG1LQsUxW8VQaCgLizn93YPxk

14

14.1

14.2

14.3

14.4

14.5

14.6

14.7

14.8

14.9

14.10

14.11

14.12

14.13

Dagum 4P Dist

ribution

Distribution definition

Distribution domain

X ~ Dagumyp (a, b, p, Loc)

x € (Loc, 00)

Parameters domain and parameters constraints

acRY,beRT,pe R, Loc € R

Cumulative distribution function

Probability density fu

fx (@)= —2 (

nction

(;c—gjoc)ap

x — Loc

Percent point function/Sample

Fy! (u) = Loc 4 b(u™ /7 —

Parametric centered moments

i = B[X"]

Parametric mean

Parametric variance

Parametric skewness

Parametric kurtosis

Kurtosis(X) =

Parametric median

Parametric mode

:/ ¥ ¢ (z)dx :pbk-Beta(
0

Mean(X) = Loc

Variance(X ) = jiy — fiy

+ i

~/2

1)71/(1

iy — 3ibfil + 20

(=)™

Skewness(X) =

(i~ )"

5

)

iy — AR, ity + G2y — 3

14
1

(/15

1
Median(X) = Loc + b(—l + 2P>

Mode(X) = Loc + b(

50

~12

- M1 )?

ap—1
a+1

1

)

1
a

9
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14.14 Additional information and definitions
e X ~ Dagum (a,b,p)

e Loc : Location parameter

b : Scale parameter

e v : Uniform[0,1] random varible

Beta (z,y) : Beta function

14.15 Spreadsheet documents
e Excel file from GitHub repository

e Google spreadsheet document
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https://github.com/phitter-core/phitter-files/blob/main/continuous/dagum_4p.xlsx
https://docs.google.com/spreadsheets/d/1ZkKqvVdy7CvhvXwK830F6GWJrdNxoXBxJYeFD6XC2DM

15 Erlang Distribution

15.1 Distribution definition
X ~ Erlang (k, B)

15.2 Distribution domain

x € ]0,00)

15.3 Parameters domain and parameters constraints

keNt geR"

15.4 Cumulative distribution function

F =Pk, =)=
15.5 Probability density function
zh—le™5
fx (z) = B 1)

15.6 Percent point function/Sample
Fit (u) = 8P (k,u)

15.7 Parametric centered moments
e L'(n+k)
/ :EXn _ n d — k
= BIX" = [ oy @) do = bR
15.8 Parametric mean

Mean(X) = p}

15.9 Parametric variance
Variance(X) = uh — p/?

15.10 Parametric skewness

pry — 3pppn + 2p7
i

(1~ 1)

Skewness(X) =

15.11 Parametric kurtosis
ply — Aph s + 6 — 3ug!

Kurtosis(X) =
(%) (1, — 12)°

15.12 Parametric median
1

Median(X) = P(k, 5

)

15.13 Parametric mode

Mode(X) =5 (k—1)
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15.14 Additional information and definitions
e [3: Scale parameter

e v : Uniform[0,1] random varible
)

e P(a,z)= 'YIE‘(I“)

: Regularized lower incomplete gamma function

o P! (a,u) : Inverse of regularized lower incomplete gamma function
¢ 7 (a,z) : Lower incomplete gamma function

e I' (z) : Gamma function

15.15 Spreadsheet documents
e Excel file from GitHub repository

e Google spreadsheet document
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https://github.com/phitter-core/phitter-files/blob/main/continuous/erlang.xlsx
https://docs.google.com/spreadsheets/d/1uG3Otntnm3cvMSkhkEiBVKuFn1pCLSWmiCxfN01D824

16 Erlang 3P Distribution

16.1 Distribution definition
X ~ Erlangsp (k, 3, Loc)

16.2 Distribution domain

x € [Loc, 00)

16.3 Parameters domain and parameters constraints

ke NT,8eR",LoceR

16.4 Cumulative distribution function

x — Loc V(k,%)

16.5 Probability density function

z—Loc

(r — Loc)F~le™

x @) = g,

16.6 Percent point function/Sample
Fi' (u) = Loc + BP ! (k, u)

16.7 Parametric centered moments
. 5 o T'(n+k)
I = BIX" = "fs de = gF———
o= B = [0y @y o = S
16.8 Parametric mean

Mean(X) = Loc + i}

16.9 Parametric variance

/ ~/2

Variance(X) = 15, — i}

16.10 Parametric skewness

b — Bt + 27
(7, — i)

Skewness(X) =

16.11 Parametric kurtosis
iy — A + 6 — 30
(it — }?)?

Kurtosis(X) =

16.12 Parametric median

L)

Median(X) = Loc + P(k, 35

16.13 Parametric mode

Mode(X) =Loc+ 8- (k—1)
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16.14 Additional information and definitions

e X ~ Erlang (k, )

e Loc : Location parameter

[ : Scale parameter

e v : Uniform[0,1] random varible
a,r)

e P(a,x) = ”F((a)

: Regularized lower incomplete gamma function

e P! (a,u) : Inverse of regularized lower incomplete gamma function
¢ 7 (a,z) : Lower incomplete gamma function

e I' (z) : Gamma function

16.15 Spreadsheet documents
e Excel file from GitHub repository

e Google spreadsheet document
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https://github.com/phitter-core/phitter-files/blob/main/continuous/erlang_3p.xlsx
https://docs.google.com/spreadsheets/d/1EvFPyOAL-TPQyNf7sAXfqgHqap8sGynH0XxrLRVP12M

17

17.1

17.2

17.3

17.4

17.5

17.6

17.7

17.8

17.9

17.10

17.11

17.12

17.13

Error Function Distribution

Distribution definition

X ~ ErrorFunction (h)

Distribution domain

x € (—00,00)

Parameters domain and parameters constraints

heRT

Cumulative distribution function

Fx (z) = ®(v/2hx)

Probability density function

Parametric mean

Mean(X) = pu) =0

Parametric variance
Variance(X) = py — u = 1
2 1 2h2
Parametric skewness
py — 3phph + 2p
(1 — p?)to

Skewness(X) = =0

Parametric kurtosis
py — Apyply + 6pP gt — 3pft
(o — ui?)?

Kurtosis(X) =

Parametric median

Median(X) =0

Parametric mode

Mode(X) =0
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17.14 Additional information and definitions

e h : Inverse of scale parameter
e v : Uniform[0,1] random varible

e & (x): CDF normal standard distribution

17.15 Spreadsheet documents
e Excel file from GitHub repository

e Google spreadsheet document
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https://github.com/phitter-core/phitter-files/blob/main/continuous/error_function.xlsx
https://docs.google.com/spreadsheets/d/1QT1vSgTWVgDmNz4FrH3fhwRGpgvPohgqZSCADHfBXkM

18

18.1

18.2

18.3

18.4

18.5

18.6

18.7

18.8

18.9

18.10

18.11

18.12

18.13

Exponential Distribution

Distribution definition

X ~ Exponential ()

Distribution domain

Parameters domain and parameters constraints

x €0,

o0)

AERT
Cumulative distribution function
Fx(z)=1-e?*

Probability density function

fx (x) = Xe™®
Percent point function/Sample

In(1 —
F};l (u) — Il( U’)

Parametric centered moments

= E[X"] :/Ooox"fx(x)dx:

Parametric mean

Parametric variance

Variance(X)

Parametric skewness

Skewness(X) =

Parametric kurtosis

Kurtosis(X) =

Parametric median

Parametric mode

/ 12

:lu2_/'l‘1 :)\2

py — Apply + 6pfph — 3utt

ps — Buppy + 207
(o — p?)t>

(s = )2
Median(X) = In2
A
Mode(X) =0

58
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18.14 Additional information and definitions

e )\ : Inverse of scale parameter

e v : Uniform[0,1] random varible

18.15 Spreadsheet documents
e Excel file from GitHub repository

e Google spreadsheet document
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https://github.com/phitter-core/phitter-files/blob/main/continuous/exponential.xlsx
https://docs.google.com/spreadsheets/d/1c8aCgHTq3fEyIkVM1Ph3fzebxQMuourz1UkWbH4h3HA

19

19.1

19.2

19.3

19.4

19.5

19.6

19.7

19.8

19.9

19.10

19.11

19.12

19.13

Exponential 2P Distribution

Distribution definition

Distribution domain

X ~ Exponentialsp (A, Loc)

x € [Loc, 00)

Parameters domain and parameters constraints

Cumulative distribut

AeRVT, LoceR

ion function

Fy (.CC) -1— efA(meoc)

Probability density function

fX (:E) _ )\efA(arfLoc)

Percent point function/Sample

Parametric centered

Parametric mean

Parametric variance

Parametric skewnes

Parametric kurtosis

Kurtosis(X) =

Parametric median

Parametric mode

Fy' (u) = Loc —

moments

o= B = [ ot @) o

1
Mean(X) = Loc + ji} = Loc +

Variance(X) = jiy — jif?

S

Skewness(X) =

In(1 — u)
A

fih — 3 + 2

k!

A

Sl 2

(s — fi

)1.5

)

iy — Ajih ity + 62ty — 371

(i — iy

Median(X) = Loc + —

Mode(X) = Loc

60
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19.14 Additional information and definitions
e X ~ Exponential (\)
e Loc : Location parameter
e )\ : Inverse of scale parameter

e v : Uniform[0,1] random varible

19.15 Spreadsheet documents
e Excel file from GitHub repository

e Google spreadsheet document
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https://github.com/phitter-core/phitter-files/blob/main/continuous/exponential_2p.xlsx
https://docs.google.com/spreadsheets/d/1XtrdS8iSCM1l33rbaXSz1uWZ3vnQsYPK-07NYE-ZYBs

20 F Distribution

20.1 Distribution definition
F (dfy, dfp)

20.2 Distribution domain
€ [0, 00)

20.3 Parameters domain and parameters constraints

df; e R*, dfy, € RT

20.4 Cumulative distribution function
Fx (%) = Latyz ) (af oaty) (25, 92)
20.5 Probability density function
(dfy z)df1 dfS "2
(df; o +dfy )91 Faf

r X Beta (d2fl , d%)

fx (z) =

20.6 Percent point function/Sample
- df; df
de x I71 (’LL 217 22)

Fil(u) =
X = e (=1 (w, 30, 95

20.7 Parametric centered moments

oo kp(dfs dfy

wh, = E[X*] :/O a* fx (x) dx = (jﬁ) F(F?d;)k) ngd?)k) if dfy > 2k

20.8 Parametric mean
Mean(X) = ) df?fi 5 fdfy >2
20.9 Parametric variance
Variance(X) = ub — p2 = d?’jflgfid—fl 2—;_2((131__231) if dfy >4

20.10 Parametric skewness

Skewness(X) = Ha — 3Hath + %’ullg = (2dfy + dfz — 2)/8(dfz = 4) if dfy > 6

(ny — uf)*? (dfy — 6)/df; (dfy + dfy — 2)
20.11 Parametric kurtosis
Kurtosis(X) — 14~ 41 + 60115 — 3uit _ 3 (84 (df — 6) x Skewness(X)?) o o

(wh — p?)? 2df; — 16
20.12 Parametric median

17 (3, 4 %)

Medi X) = !
) = G (4, )
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20.13 Parametric mode

dfy (df, — 2)

Mode(X) = I (df, 1 2) (L1 2)

ifdfy > 2

20.14 Additional information and definitions
e v : Uniform[0,1] random varible

e I (z,a,b) : Regularized incomplete beta function

I=1(x,a,b) : Inverse of regularized incomplete beta function

Beta (z,y) : Beta function

20.15 Spreadsheet documents
e Excel file from GitHub repository

e Google spreadsheet document
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https://github.com/phitter-core/phitter-files/blob/main/continuous/f.xlsx
https://docs.google.com/spreadsheets/d/137gYI8B6MDnqFoQ4bY1crdpFSKtPzRgaJS564SY_CUY

21 F 4P Distribution

21.1 Distribution definition
X ~ F4p (dfl7 dfg, LOC, SC)

21.2 Distribution domain

€ [Loc, )

21.3 Parameters domain and parameters constraints

df; € Rt,df, € RT,Loc € R,Sc € R

21.4 Cumulative distribution function

Fx (2) = Laf, 2(2) /(dt, 2(2) +df2) ( o dng)

21.5 Probability density function

(dfy z(a:))dfl df;fz
1 (dfy z(z)+dfy)df1+df2

) = e X ) Beta (245

21.6 Percent point function/Sample
dfy x 171 (u, 9, 92

1 o u,
Fy' (u) —Loc—l-Scdfl . (1 = (u dfl’dtz))

21.7 Parametric centered moments

oo dfy dfy k
= B4 = [ g (o) do = L2 TR )k) (de> i df, > 2k

21.8 Parametric mean

df,
dfy — 2

Mean(X) = Loc + Scfiy = Loc + Sc if dfy > 2

21.9 Parametric variance

o 2dfs (dfy + dfy — 2)

3 o 20~1 ~/2
Variance(X) = Sc”(fi5 1) =Sc dfy (dfy — 2)2(dfy — 4)

21.10 Parametric skewness

iy — 3ibfi, + 22 (2df; + dfs — 2)/8(df — 4)

Skewness(X) = — — . = if dfy > 6
() (it — fif?)to (dfy — 6)/df, (dfy, + dfy — 2) ?
21.11 Parametric kurtosis
[, — 40" i a2 il — 3ut 3 (8 dfs — 6) x Sk X)2
Kurtosis(X) = fig — 4 fiz + 607 fy — 31y (8 + (df2 — 6) ewness(X)?) +3 ifdfy > 8

(il — [i2)? 2df, — 16

21.12 Parametric median

df, x [-L (L df df
Median(X) = Loc + Sc 2 X (1271 222 d)f
dfy x (1171 (5,5, %))
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21.13 Parametric mode

dfy (dfy — 2)

MOde(X) = LOC -+ SCm

if dfy > 2

21.14 Additional information and definitions

o X ~ F(dfy,dfy)

e Loc : Location parameter

Sc : Scale parameter

z (z) = (x — Loc) /Sc

w : Uniform[0,1] random varible

e I (z,a,b) : Regularized incomplete beta function

I7!(x,a,b) : Inverse of regularized incomplete beta function

Beta (z,y) : Beta function

21.15 Spreadsheet documents
e Excel file from GitHub repository

e Google spreadsheet document
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https://github.com/phitter-core/phitter-files/blob/main/continuous/f_4p.xlsx
https://docs.google.com/spreadsheets/d/11MgyMqzOyGNtFLdGviRTeNhAQMYBCJ8QRMHGxoPCzwM

22

22.1

22.2

22.3

224

22,5

22.6

22.7

22.8

229

Fatigue Life Distribution

Distribution definition

X ~ FatigueLife (v, Loc, Sc)

Distribution domain

z € (Loc, 00)

Parameters domain and parameters constraints

v € R, Loc € R,Sc € RT

Cumulative distribution function

2(x) — /A
Fya) =@ V”W V=@

Probability density function

:ngd) NEORNES
>

2vz()

fx (z)

Percent point function/Sample

Fy' (u) = Loc + Sci [wb‘l(u) +/4+ (7<I>—1(u))2]2

Parametric centered moments

= B4 = | T (o) de

— 00

Parametric mean

2
Mean(X) = Loc + Sc - i} = Loc + Sc (1 + 72>

Parametric variance

5 2
Variance(X) = Sc? - (fi, — ji}?) = Sc?~? (1 + Z)

22.10 Parametric skewness

ph = 3phpy + 2P 4y(6 + 119%)

Sk X)= =
e ) = T g e T v

22.11 Parametric kurtosis

I 12,0 14 2 2 4
Kurtosis(X) = ta — Apprg + 6p sy — 3py 34 677 (937 + 40)

(1 — u*)? (5% +4)?

22.12 Parametric median

2

Median(X) = Loc + Sci ['yCI)l (1/2) + \/4 + (@1 (1/2))?
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22.13 Parametric mode

Mode(X) = arg max fx (x)

22.14 Additional information and definitions
e Loc : Location parameter
e Sc: Scale parameter
e z(x) = (x —Loc) /Sc
e v : Uniform[0,1] random varible
e & (z) : CDF normal standard distribution

e ¢ (x) : PDF normal standard distribution

22.15 Spreadsheet documents

e Excel file from GitHub repository

e Google spreadsheet document
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https://github.com/phitter-core/phitter-files/blob/main/continuous/fatigue_life.xlsx
https://docs.google.com/spreadsheets/d/1j-U_YMX89VHe2jVq3pazpzqYeA1j1zopW22C9yJcPS0

23

23.1

23.2

23.3

23.4

23.5

23.6

23.7

23.8

23.9

23.10

23.11

23.12

23.13

Folded Normal Distribution

Distribution definition

X ~ FoldedNormal (u, o)

Distribution domain

x € [0,00)

Parameters domain and parameters constraints

peER o eRT

Cumulative distribution function

e (5) ()

Probability density function

1 _(=z—p)? 1 _ (@w)?

fx (z) =

ovV2r oV 2T

Percent point function/Sample

Sampley (u) = |+ 0@ (u)|
Parametric centered moments

o0
= BXH = [ afx (@) do
0
Parametric mean
Mean(X) = 1}, = g\/ge(—f/%z) (1 20(—L))
Parametric variance
Variance(X) = py — u = p? + 0> — Mean(X)?
Parametric skewness

py — 3phpy + 2

(1~ 1)

Skewness(X) =

Parametric kurtosis
py — Ay ply + 6P — 3l
(1t — pf?)?

Kurtosis(X) =

Parametric median

Median(X) = |pu+o®~" (1/2)]

Parametric mode

Mode(X) = arg max fx (x)
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23.14 Additional information and definitions

e Computing an analytic expression for the inverse of the cumulative distribution function is not
feasible. Nonetheless, it is possible to generate a random sample from the distribution.

1 : Location parameter

o : Scale parameter
e v : Uniform[0,1] random varible

e & (z) : CDF normal standard distribution

¢ () : PDF normal standard distribution

e &~ (z) : PPF normal standard distribution

23.15 Spreadsheet documents

e Excel file from GitHub repository

e Google spreadsheet document
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https://github.com/phitter-core/phitter-files/blob/main/continuous/folded_normal.xlsx
https://docs.google.com/spreadsheets/d/17NlSnru_46J8pSjxMPLDlzxoG2fPKWjeFvTh0ydfX4k

24

24.1

24.2

24.3

24.4

24.5

24.6

24.7

24.8

24.9

24.10

24.11

24.12

24.13

Frechet Distribution

Distribution definition

Distribution domain

X ~ Frechet (o, Loc, Sc)

x € [Loc, c0)

Parameters domain and parameters constraints

a €RT Loc e R,Sc € RT

Cumulative distribution function

Fy (z) = (720"

Probability density function

fx (@) = & (2(2)) 7 e

Percent point function/Sample

Fg' (u) = Loc + S (— In(u)) ™ #

Parametric centered moments

Hi =

Parametric mean

Parametric variance

E[Xk]:/ooxkfx(x)dle“<

Loc

Mean(X) = Loc + Sc - ji}

~/

Variance(X) = Sc? - (fiy — jif?)

Parametric skewness

Skewness(X) =

Parametric kurtosis

Kurtosis(X) =

Parametric median

Parametric mode

s — 3phph + 2uf

(py — p?)ts

1-%)
«

fa>1

if > 2

ifa >3

ph — Aphply + 6pfpy — 3py!

Median(X) = Loc +

Mode(X) = Loc + Sc (

70
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Sc
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24.14 Additional information and definitions
e Loc : Location parameter
e Sc: Scale parameter
e z(x) = (x—Loc) /Sc
e v : Uniform[0,1] random varible

e I'(z) : Gamma function

24.15 Spreadsheet documents
e Excel file from GitHub repository

e Google spreadsheet document
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https://github.com/phitter-core/phitter-files/blob/main/continuous/frechet.xlsx
https://docs.google.com/spreadsheets/d/1PNGvHImwOFIragM_hHrQJcTN7OcqCKFoHKXlPq76fnI

25

25.1

25.2

25.3

25.4

25.5

25.6

25.7

25.8

25.9

25.10

25.11

25.12

25.13

Gamma Distribution

Distribution definition

X ~ Gamma (o, )

Distribution domain

z € (0,00)

Parameters domain and parameters constraints

a€RT, B3R

Cumulative distribution function

= (o) = (+5)

Probability density function

Percent point function/Sample

Fi'(u) = BP™" (o, u)

Parametric centered moments

o= B = [ a¥px (0o = prE L)

Parametric mean

Mean(X) = u) = af

Parametric variance

Variance(X) = ub — p? = a8

Parametric skewness

'u/ _3:“/#, _|_2’u/3 2
Skewness(X) = S(N/z —2/22)1'5 L = NG

Parametric kurtosis

pa = dpaps + 6y —3utt o, 6
I 12)\2 =5+ —
(15 — pt) &

Kurtosis(X) =
Parametric median
Median(X) = (a — 1) ifa>1
Parametric mode

Mode(X) = gP~! (a, ;)
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25.14 Additional information and definitions
e [3: Scale parameter

e v : Uniform[0,1] random varible
)

e P(a,z)= 'YIE‘(I“)

: Regularized lower incomplete gamma function

o P! (a,u) : Inverse of regularized lower incomplete gamma function
¢ 7 (a,z) : Lower incomplete gamma function

e I' (z) : Gamma function

25.15 Spreadsheet documents
e Excel file from GitHub repository

e Google spreadsheet document
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https://github.com/phitter-core/phitter-files/blob/main/continuous/gamma.xlsx
https://docs.google.com/spreadsheets/d/1HgD3a1zOml7Hy9PMVvFwQwrbmbs8iPbH-zQMowH0LVE

26

26.1

26.2

26.3

26.4

26.5

26.6

26.7

26.8

26.9

26.10

26.11

26.12

26.13

Gamma 3P Distribution

Distribution definition

X ~ Gammagp (o, Loc, 3)

Distribution domain

z € (Loc, 00)

Parameters domain and parameters constraints

a€RT LoceR,BeR"

Cumulative distribution function

(s 5) g (+5)

Probability density function

Percent point function/Sample

Fi' (u) = Loc + BP™! (o, u)

Parametric centered moments

Parametric mean

Mean(X) = Loc + fi} = Loc + af8

Parametric variance

Variance(X) = jiy — ji? = a8

Parametric skewness

la/ _3'&/[// _|_2’[L/3 2
Skewness(X) = S(ﬁ/z _2/1}12)1'5 1 NG

Parametric kurtosis

= Ay + O, — 3 6
~1 _ ~12\2 - .
(i — fit) Q

Kurtosis(X) =
Parametric median
Median(X) = Loc+ (« — 1) ifa>1
Parametric mode

Mode(X) = Loc 4 SP~! (a, ;)

74



26.14 Additional information and definitions

e X ~ Gamma (o, §)

e Loc : Location parameter

[ : Scale parameter

e v : Uniform[0,1] random varible
a,r)

e P(a,x) = ”F((a)

: Regularized lower incomplete gamma function

e P! (a,u) : Inverse of regularized lower incomplete gamma function
¢ 7 (a,z) : Lower incomplete gamma function

e I' (z) : Gamma function

26.15 Spreadsheet documents
e Excel file from GitHub repository

e Google spreadsheet document
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https://github.com/phitter-core/phitter-files/blob/main/continuous/gamma_3p.xlsx
https://docs.google.com/spreadsheets/d/1NkyFZFOMzk2V9qkFEI_zhGUGWiGV-K9vU-RLaFB7ip8

27 Generalized Extreme Value Distribution

27.1 Distribution definition

X ~ GeneralizedExtremeValue (&, y1, 0)

27.2 Distribution domain

ifE>0: ze(2(x),00), fE=0: z€(—00,00), fEC0: z€ (—00,z(x))

27.3 Parameters domain and parameters constraints

EeR,ueR, 0 €RT
27.4 Cumulative distribution function

exp(—exp(—z(m))) if £€=0

Fx (x)=
x (@) exp(—(1+§z(:c))*1/f) if €40

27.5 Probability density function

> exp(—z()) exp(— eXp(—z(:c))) if €=0

fx (@)= %(1 + €Z(I))_(1+1/£) exp(—(l + 52'(55))71/5) if £#0

27.6 Percent point function/Sample

B w—oln(—1n(u)) if £€=0
Py (u) = e ((“In(u) € —1) if ££0
p+ 2 ((~Inw) it ¢ £

27.7 Parametric centered moments

o= BT = [ ahp () de =T - kg

— 00

27.8 Parametric mean

Mwmxy:{ﬂ+2%ignk §§i35<1

27.9 Parametric variance

W)/ e A0, < ]

2 /I
Variance(X) = { ? (MQUQ ifE—0

6
27.10 Parametric skewness

; s=3uhpi+2u .
agn(ﬁ)% if€#0,6< 3

Skewness(X) =
{ gt if € =0

27.11 Parametric kurtosis

(g —py )?

ph—Ap ph+6p 7 ph —3pt . 1
Kurtosis(X) = 3+ H ?fg 70.6<5
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27.12 Parametric median

(In2)~%—1 .
Median(X) = { # T it &0
p—olnln2 if£=0

27.13 Parametric mode

1+~ -1 .
Mode(X)={ HHo ¢ if £#0
" it £=0

27.14 Additional information and definitions

e 1 : Location parameter

e o : Scale parameter

z(x) = (x—p)/o
e u : Uniform[0,1] random varible
e I'(z) : Gamma function

e ~ : Euler-Mascheroni constant = 0.5772156649

27.15 Spreadsheet documents
e Excel file from GitHub repository

e Google spreadsheet document
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https://github.com/phitter-core/phitter-files/blob/main/continuous/generalized_extreme_value.xlsx
https://docs.google.com/spreadsheets/d/19qHvnTJGVVZ7zhi-yhauCOGhu0iAdkYJ5FFgwv1q5OI

28

28.1

28.2

28.3

28.4

28.5

28.6

28.7

28.8

28.9

28.10

28.11

28.12

28.13

Generalized Gamma Distribution

Distribution definition

X ~ GeneralizedGamma (a, d, p)
Distribution domain
z € (0,00)
Parameters domain and parameters constraints

acRY, de R, pecRT

Cumulative distribution function

1(d/p, (z/a)?)

P () = P(d/p, (x/a") = TR0

Probability density function

d
fx (z) = F]zg/lp) pd—le—(@/a)”

Percent point function/Sample

Parametric centered moments

b= B = [ at iy @) do = otk
! r(9)
Parametric mean

Mean(X) = )

Parametric variance
Variance(X) = uy — uf?

Parametric skewness

py — 3pnpy + 2
(s = i)'

Skewness(X) =

Parametric kurtosis
ply — Aph s + 6p h — 3ug

Kurtosis(X) =
X (1t — pi?)?

Parametric median
d 1\7
P
Median(X) = aP™* (, )
p 2
Parametric mode

— 1\ 7
Mode(X) = a (dp) ifd>1
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28.14 Additional information and definitions
e @ : Scale parameter

e v : Uniform[0,1] random varible
)

e P(a,z)= 'YIE‘(I“)

: Regularized lower incomplete gamma function

o P! (a,u) : Inverse of regularized lower incomplete gamma function
¢ 7 (a,z) : Lower incomplete gamma function

e I' (z) : Gamma function

28.15 Spreadsheet documents
e Excel file from GitHub repository

e Google spreadsheet document

79


https://github.com/phitter-core/phitter-files/blob/main/continuous/generalized_gamma.xlsx
https://docs.google.com/spreadsheets/d/1xx8b_VSG4jznZzaKq2yKumw5VcNX5Wj86YqLO7n4S5A

29 Generalized Gamma 4P Distribution
29.1 Distribution definition
X ~ GeneralizedGammayp (a, d, p, Loc)
29.2 Distribution domain
x € (Loc, 00)
29.3 Parameters domain and parameters constraints

acRY, deRT pc R LoceR

29.4 Cumulative distribution function

7(d/p, ((z — Loc)/a)?)

Fx (z) = P(d/p, ((x — Loc)/a)?) = T(d/p)

29.5 Probability density function

d
fx (z) = p/a (z — Loc)? e ((z=Loc)/a)?

~ I(d/p)

29.6 Percent point function/Sample

29.7 Parametric centered moments

29.8 Parametric mean

Mean(X) = Loc + fi}

29.9 Parametric variance

Variance(X ) = jiy — fiy

29.10 Parametric skewness

iy — 3fibfil + 20

(i~ i)

Skewness(X) =

29.11 Parametric kurtosis

jily — A iy + 62t — 3!
~12

Kurtosis(X) = —
< (f1y — py’)?

29.12 Parametric median
d 1\7
Median(X) = Loc + aP™* (, 2)
p

29.13 Parametric mode

—1\*
Mode(X) = Loc + a <dp> ifd>1
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29.14 Additional information and definitions
o X ~ GeneralizedGamma (a, d, p)
e Loc : Location parameter
e @ : Scale parameter

e v : Uniform[0,1] random varible
a,r)

e P(a,x) = ”F((a)

: Regularized lower incomplete gamma function

e P! (a,u) : Inverse of regularized lower incomplete gamma function
¢ 7 (a,z) : Lower incomplete gamma function

e I' (z) : Gamma function

29.15 Spreadsheet documents
e Excel file from GitHub repository

e Google spreadsheet document
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https://github.com/phitter-core/phitter-files/blob/main/continuous/generalized_gamma_4p.xlsx
https://docs.google.com/spreadsheets/d/1TN72MSkZ2bRyoNy29h4VIxFudXAroSi1PnmFijPvO0M

30

30.1

30.2

30.3

30.4

30.5

30.6

30.7

30.8

30.9

30.10

30.11

30.12

30.13

Generalized Logistic Distribution
Distribution definition

X ~ GeneralizedLogistic (¢, Loc, Sc)

Distribution domain

z € (Loc, 00)

Parameters domain and parameters constraints

c€ R, Loc e R,Sc € R

Cumulative distribution function
1
(14 exp (—2(2)))°

FX (l‘):

Probability density function

2 = cexp (—z(z))
fx (@) Sc (1 4 exp (—z(x)))t!

Percent point function/Sample

Fy' (u) = Loc — Scln (u‘l/c — 1)

Parametric centered moments

o= B = [ b i @)

— 00
Parametric mean
Mean(X) = Loc + Sc - i} = Loc + Sc (v + 1o (¢))
Parametric variance

2
Variance(X) = Sc? - (jiy, — ji}?) = Sc? <7r +n (C)>

Parametric skewness

o ’or 3
Skewness(X) = M3 — 3ot + 2 _ P2 (c) +2¢(3)

(b — 2L (22 4 4y (0))*”

Parametric kurtosis

4

B B T t¥s(c)

py — Al ply + 6y — 3y’ ( &

Kurtosis(X) = (1 — 1/2)? B (= +9 (C))2
G 1

Parametric median

Median(X) = Loc — Scln (21/C - 1)

Parametric mode

Mode(X) = Loc + Scln (¢)
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30.14 Additional information and definitions
e Loc : Location parameter
e Sc: Scale parameter
e z(x) = (x—Loc) /Sc

e v : Uniform[0,1] random varible

v : Euler-Mascheroni constant = 0.5772156649

¥o (z) : Digamma function

e ¢, (2) : Polygamma function of order n € N

30.15 Spreadsheet documents
e Excel file from GitHub repository

e Google spreadsheet document
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https://github.com/phitter-core/phitter-files/blob/main/continuous/generalized_logistic.xlsx
https://docs.google.com/spreadsheets/d/1vwppGjHbwEA3xd3OtV51sPZhpOWyzmPIOV_Tued-I1Y

31 Generalized Normal Distribution
31.1 Distribution definition

X ~ GeneralizedNormal (3, i, @)

31.2 Distribution domain

x € (—00, +00)

31.3 Parameters domain and parameters constraints

BeRT, peR,aec R

31.4 Cumulative distribution function

Eﬂm=§+%§ﬁ@@vom,

T—p

g 1 sign(x — u)
>:2+2P 1/8,

x;ur>

(07

31.5 Probability density function

fX(x)_5kﬂflunexp<—’<m;:”>ﬁ>

31.6 Percent point function/Sample
1 1 1\1Y°
Fit (u):Sign(u—i) |:OéﬁP1 <ﬁ,2|u—2|>} +
31.7 Parametric centered moments

oo 0 if k£ is odd
p, = B[X*] Zﬁmxkfx (ﬂf)dxz{ kT (M) /F (%) if k is even

31.8 Parametric mean

Mean(X) = p+ apy =

31.9 Parametric variance

o2
Variance(X) = o (uh — pf?) = I}El(:/))é)ﬁ)

31.10 Parametric skewness

py — 3phph + 2u

-0
(py — p?)ts

Skewness(X) =

31.11 Parametric kurtosis

pa — Apiply + 6pi°ph — 3t T(5/8)T(1/B)

Kurtosis(X) = (i — 122 I'(3/B)2

31.12 Parametric median

Median(X) = u

31.13 Parametric mode

Mode(X) =
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31.14 Additional information and definitions

1 : Location parameter

« : Scale parameter

w : Uniform[0,1] random varible

p-! (a,u) : Inverse of regularized lower incomplete gamma function
v (a,z) : Lower incomplete gamma function

I (z) : Gamma function

31.15 Spreadsheet documents

Excel file from GitHub repository

Google spreadsheet document
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https://github.com/phitter-core/phitter-files/blob/main/continuous/generalized_normal.xlsx
https://docs.google.com/spreadsheets/d/1_77JSp0mhHxqvQugVRRWIoQOTa91WdyNqNmOfDNuSfA

32

32.1

32.2

32.3

32.4

32.5

32.6

32.7

32.8

32.9

32.10

32.11

32.12

32.13

Generalized Pareto Distribution

Distribution definition

X ~ GeneralizedPareto (¢, y1, 0)
Distribution domain
o
ifcz0: z€(p,o0), ife<0: ze€ (—007/1—7)
c
Parameters domain and parameters constraints
ceR,peR,0c € RT

Cumulative distribution function

Fx (z)=1— (14 cz(x)) Ve
Probability density function

! (1 + cz(z))~ /et

g

fx ()

Percent point function/Sample

Parametric centered moments

py, = E[X*] = /OO 2" fx (z)dx = ()" zk: (]:) (1) if <1

= -
c 1—ci k
—o0 i=0

Parametric mean

Mean(X):,u—i—J,ullz,u—f—li ife<1
—c

Parametric variance

2
Variance(X) = o?(uh — pf?) = 7 fe< 1/2

)= (1—)2(1 - 2¢)

Parametric skewness

/o /1 2 13 2(1 1—2
Skewness(X) = ,u3( /3112/1}2;‘1 5’u1 _ A —(1_16) 20 € ife< 1/3
Mo — K1) —oc¢

Parametric kurtosis

A 2,0 14 1—-2 2 2
Kurtosis(X) = Ha /~L1,u;3 +6/le /;2 S _ 3 )2 +c+3) ife<1/4
(1 — 1) (1—30)(1 - 40)

Parametric median

Median(X) = p

Parametric mode

o(2° - 1)

Mode(X) = p +
c
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32.14 Additional information and definitions

e 1 : Location parameter
e 0 : Scale parameter
o z(x)=(x—p)/o

e v : Uniform[0,1] random varible

32.15 Spreadsheet documents
e Excel file from GitHub repository

e Google spreadsheet document
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https://github.com/phitter-core/phitter-files/blob/main/continuous/generalized_pareto.xlsx
https://docs.google.com/spreadsheets/d/1E28WYhX4Ba9Nj-JNxqAm-Gh7o1EOOIOwXIdCFl1PXI0

33 Gibrat Distribution

33.1 Distribution definition
X ~ Gibrat (Loc, Sc)

33.2 Distribution domain

z € (Loc, 00)

33.3 Parameters domain and parameters constraints

Loc € R,Sc € R

33.4 Cumulative distribution function

Fx (z) = (Inz) = % (1 + erf <1n\zg)>>

33.5 Probability density function

fi 0) = g = exp 5 (nx(0))

V2w

33.6 Percent point function/Sample
Fy' (u) = Loc + Sc x exp (®7! (u))

33.7 Parametric centered moments

[e'e) 2
i,y = B[X¥] = / 2 fx (z) dz = exp (‘;)

oc
33.8 Parametric mean
Mean(X) = Loc + Sc - i} = Loc + Sc - Ve
33.9 Parametric variance
Variance(X) = Sc - (jih, — i) = Sc? [e* — ¢]
33.10 Parametric skewness

/o v 2 13
Skewness(X) = Ks (MSM—Q/;}E;ﬁNl =ve—1(2+¢)

33.11 Parametric kurtosis
fry — dph s + 6Py — 3yt

4 3 2
=e +2e”+3e“ -3
(1 — p?)?

Kurtosis(X) =

33.12 Parametric median

Median(X) = Loc + Sc x exp (®7' (1/2))

33.13 Parametric mode

S
Mode(X) = Loc + ?C

88



33.14 Additional information and definitions
e Loc : Location parameter
e Sc: Scale parameter
e z(x) = (x—Loc) /Sc

e v : Uniform[0,1] random varible

® (z) : CDF normal standard distribution

®~! (x) : PPF normal standard distribution

erf(x) : Error function

33.15 Spreadsheet documents
e Excel file from GitHub repository

e Google spreadsheet document

89


https://github.com/phitter-core/phitter-files/blob/main/continuous/gibrat.xlsx
https://docs.google.com/spreadsheets/d/1pM7skBPnH8V3GCJo0iSst46Oc2OzqWdX2qATYBqc_GQ

34

34.1

34.2

34.3

34.4

34.5

34.6

34.7

34.8

34.9

34.10

34.11

34.12

34.13

Gumbel Left Distribution

Distribution definition

X ~ GumbelLeft (i, o)

Distribution domain
x € (—00,00)
Parameters domain and parameters constraints

peER o eRT

Cumulative distribution function
Fx (z) =1—exp (—ez(”))

Probability density function

1

fx (@) = — exp ((2) = )

o

Percent point function/Sample
Fil(u)=p+oln(—In(1—u))

Parametric centered moments

o= B = [ afi oo

— 00
Parametric mean
Mean(X) = p+ ojiy = p— 0

Parametric variance

~/ ~/2 2T

Variance(X) = o?(jiy — i) = 0*=—

2

6

Parametric skewness

Skewness(X) =

iy — Bibjih + 2 12V/6¢(3)

(& — A2)
Parametric kurtosis
il — ARy + 67 — 37!

(i, ~ i?)?

Kurtosis(X) =

Parametric median

3

Mean) =+ ot (= (2))

Parametric mode

Mode(X) = p
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34.14 Additional information and definitions

e X ~ GumbelLeft (0, 1)
e 1 : Location parameter

e 0 : Scale parameter

z(x) = (& —p)/o

e v : Uniform[0,1] random varible

~ : Euler-Mascheroni constant = 0.5772156649
e ((3) : Apéry’s constant = 1.2020569031

34.15 Spreadsheet documents
e Excel file from GitHub repository

e Google spreadsheet document
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https://github.com/phitter-core/phitter-files/blob/main/continuous/gumbel_left.xlsx
https://docs.google.com/spreadsheets/d/1WoW97haebsHk1sB8smC4Zq8KqW8leJY0bPK757B2IdI

35

35.1

35.2

35.3

35.4

35.5

35.6

35.7

35.8

35.9

35.10

35.11

35.12

35.13

Gumbel Right Distribution

Distribution definition

X ~ GumbelRight (u, o)

Distribution domain

x € (—00,00)

Parameters domain and parameters constraints

peER, 0 eRT
Cumulative distribution function
Fx (z) = exp (—efz(m)>
Probability density function

Fx (@) = ~exp (= (2(a) + )

Percent point function/Sample

F' (u) = i— o'ln (~In (u))
Parametric centered moments

i, = E|

o
=
Il
—
8
S
g
><x
&
SN
=2

Parametric mean

Mean(X) = pu+ oji} = p+~o

Parametric variance

Variance(X) = o?(fiy — i) = 02%
Parametric skewness
ih — 3L, + 20 124/6¢(3
Skewness(X) = k3 _ Nz/f};‘l 5#1 _ \C)C( )
(Uz — M1 )t ™
Parametric kurtosis
A A 6~/2~/ _ 3~/4 12
Kurtosis(X) = Ha ul/ﬁ% * fle 52 Mo 3+ —
(i — i) 5
Parametric median
1
Median(X) = pu—oln (— In <2)>
Parametric mode
Mode(X) = p
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35.14 Additional information and definitions
e X ~ GumbelRight (0,1)
e 1 : Location parameter

e 0 : Scale parameter

z(x) = (& —p)/o

e v : Uniform[0,1] random varible

~ : Euler-Mascheroni constant = 0.5772156649
e ((3) : Apéry’s constant = 1.2020569031

35.15 Spreadsheet documents
e Excel file from GitHub repository

e Google spreadsheet document
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https://github.com/phitter-core/phitter-files/blob/main/continuous/gumbel_right.xlsx
https://docs.google.com/spreadsheets/d/1CpzfSwAdptFrI8DhV3tWRsEFd9cr6h3Jaj7t3gigims

36

36.1

36.2

36.3

36.4

36.5

36.6

36.7

36.8

36.9

36.10

36.11

36.12

36.13

Half Normal Distribution

Distribution definition

X ~ HalfNormal (u, o)

Distribution domain

z € (p,00)

Parameters domain and parameters constraints

peER o eRT

Cumulative distribution function

Percent point function/Sample

1+u

Fgl(u):u—i—a@_l( 2

) =i+ oV2erf ! (u)

Parametric centered moments

B ) 2n/2r n+1
o= B = [t (o) o = 2

Parametric mean
- - - 2
Mean(X) =g+ oy =jg+o =
Parametric variance

2
Variance(X) = o2 (jiy, — %) = o (1 - )

s

Parametric skewness
0l — 3l it 2~/3 2(4 —
Skewness(X) = 13—l Lo f(_ 5 37;2) — 0.9952717

(i — fit’) (m )

Parametric kurtosis

~/ _4~/ ~/ ~12~1 9~ _
Kurtosis(X) = Hy Ml/{B/ + 6521 l;z SH 34 M — 3.869177

(Mz - M1 ) (77 —-2)

Parametric median

Median(X) = p + ov/2erf~(1/2)

Parametric mode

Mode(X) = p

94



36.14 Additional information and definitions

e X ~ HalfNormal (0,1)
e 1 : Location parameter

e 0 : Scale parameter

z(x) = (& —p)/o

e v : Uniform[0,1] random varible

® (z) : CDF normal standard distribution

®~! (x) : PPF normal standard distribution

erf(x) : Error function

e I'(z) : Gamma function

36.15 Spreadsheet documents
e Excel file from GitHub repository

e Google spreadsheet document
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https://github.com/phitter-core/phitter-files/blob/main/continuous/half_normal.xlsx
https://docs.google.com/spreadsheets/d/1HQpNSNIhZPzMQvWWKyShnYNH74d1Bhs_d6k9La52V9M

37
37.1

37.2

37.3

37.4

37.5

37.6

37.7

37.8

37.9

37.10

37.11

37.12

37.13

Hyperbolic Secant Distribution

Distribution definition

X ~ HyperbolicSecant (u, o)

Distribution domain

x € (—00,00)

Parameters domain and parameters constraints

peER, 0 eRT

Cumulative distribution function

Fx (z) = 2 arctan [exp(g z(sr))}

™

Probability density function

fx ()= % sech(% z(w))

Percent point function/Sample
- 2
Fy (u):u—i—a; ln[tan (f

Parametric centered moments

[%_Eﬁﬂ_/meX@Mx—l+(D%{<<

e 2722k

Parametric mean

Mean(X) = p+ ofiy = p

Parametric variance

2]

4

ertg) ¢

Variance(X) = o?(jiy — ji?) = o

Parametric skewness

iy — 3fipfiy + 207

Skewness(X) = - —
(it — Af)*?

Parametric kurtosis

o Al i 2~y
Kurtosis(X) = Ha [ g + 607" iy

— 31!

=0

~1 ~12\2
(,UQ — M1 )
Parametric median

Median(X) = p

Parametric mode

Mode(X) = p
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37.14 Additional information and definitions
e X ~ HyperbolicSecant (0,1)
e 1 : Location parameter

e 0 : Scale parameter

z() = (x—p) /o
e v : Uniform[0,1] random varible

e ((a,s) : Hurwitz zeta function

37.15 Spreadsheet documents
e Excel file from GitHub repository

e Google spreadsheet document
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https://github.com/phitter-core/phitter-files/blob/main/continuous/hyperbolic_secant.xlsx
https://docs.google.com/spreadsheets/d/1lTcLlwX0fmgUjhT4ljvKL_dqSReK_lEthsZNBtDxAF8

38

38.1

38.2

38.3

38.4

38.5

38.6

38.7

38.8

38.9

38.10

38.11

38.12

38.13

Inverse Gamma Distribution

Distribution definition

X ~ InverseGamma (a, 3)

Distribution domain

z € (0,00)

Parameters domain and parameters constraints

a€RT, B3R

Cumulative distribution function

v(a, B/x) B
F =1-—">=1-P —
x () ') “
Probability density function
_ /80( —a—1 /6
fr (@)= e e (-
Percent point function/Sample
_ B
Fil(u) =
x () p! (a,1 —w)
Parametric centered moments
_ 5 o Ia—k) 1 )
| = B[Xt) = / “fx = = f
M [ ] 0 .’I,‘fX(.%')dJI I‘(a) (Oé*]_)“~(0[*k) ifa>k

Parametric mean

Parametric variance
Variance(X) = 5°(fiy — i)
Parametric skewness

b — Bt + 27
(7 — i)

Skewness(X) =

Parametric kurtosis
o — A i 6~/2~/ _3~/4
Kurtosis(X) = ad 'ul(/f‘f + N'lg)'lf o]
Ho — K7
Parametric median
. p
Median =
RO
Parametric mode
Mode(X) = f_ T
«
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38.14 Additional information and definitions

e X ~ InverseGamma (a, 1)

(B : Scale parameter

e v : Uniform[0,1] random varible
)

e P(a,z) = 'YIE‘(IG)

: Regularized lower incomplete gamma function
e P! (a,u) : Inverse of regularized lower incomplete gamma function
¢ 7 (a,z) : Lower incomplete gamma function

e I' (z) : Gamma function

38.15 Spreadsheet documents
e Excel file from GitHub repository

e Google spreadsheet document
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https://github.com/phitter-core/phitter-files/blob/main/continuous/inverse_gamma.xlsx
https://docs.google.com/spreadsheets/d/1uOgfUvhBHKAXhbYATUwdHRQnBMIMnu6rWecqKx6MoIA

39 Inverse Gamma 3P Distribution
39.1 Distribution definition
X ~ InverseGammagp («, Loc, )
39.2 Distribution domain
z € (Loc, 00)
39.3 Parameters domain and parameters constraints

ac€RT LoceR,BeR"

39.4 Cumulative distribution function

Fy(a)=1- v(a,B/F(Efa)— Loo)) _, _p (afc_ﬁm)

39.5 Probability density function

fx (@) = Fﬂ(:) (z = Loc) ™" exp (_z ﬁLoc)

39.6 Percent point function/Sample

_ B
L =loct+—— =
x (W) ¢ p! (a,1 —w)
39.7 Parametric centered moments
_ 5 R Ia—k) 1 )
= B[X* = / " fs = - f
M [ ] 0 .’I,‘fX(.%')dJI I‘(a) (Oé*]_)“~(0[*k) la>k

39.8 Parametric mean

Mean(X) = Loc + Su)
39.9 Parametric variance
Variance(X) = 52(4y — /2)
39.10 Parametric skewness

pry — 3pppn + 2p7
(uy — pi?)t>

Skewness(X) =

39.11 Parametric kurtosis
py — Aph s + 6p h — 3uy!

Kurtosis(X) =
(%) (1, — 12)°

39.12 Parametric median

Median(X) = Loc + P_#

(@ 3)

N[

39.13 Parametric mode

Mode(X) = Loc + _h
a+1
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39.14 Additional information and definitions
e X ~ InverseGammagp (a,0,1)

e Loc : Location parameter

[ : Scale parameter

e v : Uniform[0,1] random varible
a,r)

o P(a,x) = ”F((a)

: Regularized lower incomplete gamma function

e P! (a,u) : Inverse of regularized lower incomplete gamma function
¢ 7 (a,z) : Lower incomplete gamma function

e I' (z) : Gamma function

39.15 Spreadsheet documents
e Excel file from GitHub repository

e Google spreadsheet document
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https://github.com/phitter-core/phitter-files/blob/main/continuous/inverse_gamma_3p.xlsx
https://docs.google.com/spreadsheets/d/16LCC6j_j1Cm7stc7LEd-C0ObUcZ-agL51ALGYxoZtrI

40 Inverse Gaussian Distribution

40.1 Distribution definition

X ~ InverseGaussian (u, \)

40.2 Distribution domain

z € (0,00)

40.3 Parameters domain and parameters constraints

peRT AeRT

40.4 Cumulative distribution function

2
Fx(z)=9 /\(x—l) +exp</\)<1> - /\(x+1>
T \H Iz T \H
40.5 Probability density function

T e

40.6 Percent point function/Sample

: p
] o if ug < T
Sampley = 2
B ifuy > £
Zo 2 Z Lt

40.7 Parametric centered moments
= BXH = [y (@) do
0

40.8 Parametric mean

40.9 Parametric variance

Variance(X) = puh — p? = &

40.10 Parametric skewness

A S 2,3 1/2
Skewness(X) = Es - M_QM};—LSM =3 (%)
(ki — pi77)

40.11 Parametric kurtosis

/ —4 ro! 6 2,0 3 14 15
Kurtosis(X) = ol Ml('u‘i + /,121)/;2 B3y T,u
Ho — M7

40.12 Parametric median

Median(X) = Fy' (;)

102



40.13 Parametric mode
Mode(X) = 5 | (14 22 .
- »Z) T2

40.14 Additional information and definitions

e Computing an analytic expression for the inverse of the cumulative distribution function is not
feasible. Nonetheless, it is possible to generate a random sample from the distribution.

e & (z) : CDF normal standard distribution

e &~ (z) : PPF normal standard distribution

o mo =t OO BT @) (@ ()]

e u; : Uniform|0,1] random varible

ug : Uniform[0,1] random varible

40.15 Spreadsheet documents
e Excel file from GitHub repository

e Google spreadsheet document
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https://github.com/phitter-core/phitter-files/blob/main/continuous/inverse_gaussian.xlsx
https://docs.google.com/spreadsheets/d/10LaEnmnRxNESViLTlw6FDyt1YSWNbMlBXaWc9t4q5qA

41 Inverse Gaussian 3P Distribution

41.1 Distribution definition

X ~ InverseGaussiansp (p, A, Loc)

41.2 Distribution domain

z € (0,00)

41.3 Parameters domain and parameters constraints

peRT NeRT LoceR

41.4 Cumulative distribution function

Fx (x) = ® (E (x _NLOC - 1)) +exp (2:) o (—E(

41.5 Probability density function

fx (z) = A {W]

27t(x — Loc)3 P 2% (2 — Loc)

41.6 Percent point function/Sample

Loc+xg if wus < %
Sampley = 2 N e
Loc + i ue > s

41.7 Parametric centered moments

= ELx4 = [ T fx (@) da

41.8 Parametric mean

Mean(X) = p} = Loc+ u

41.9 Parametric variance

3
Variance(X) = ph — u? = %

41.10 Parametric skewness

L 3ul ) 2 13 1/2
Skewness(X) = Fs (Méﬂf'l;}f;'sul =3 (%)

41.11 Parametric kurtosis

Ha = s + Oty = 3us o 15k
I 12)\2 - A
(phy — p'?)

Kurtosis(X) =

41.12 Parametric median
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41.13 Parametric mode
1
92\  3u

41.14 Additional information and definitions

e Computing an analytic expression for the inverse of the cumulative distribution function is not
feasible. Nonetheless, it is possible to generate a random sample from the distribution.

e Loc : Location parameter
e & (z) : CDF normal standard distribution

e &~ (z) : PPF normal standard distribution

o = ot PO T @ (T )

e u; : Uniform|0,1] random varible

ug : Uniform[0,1] random varible

41.15 Spreadsheet documents
e Excel file from GitHub repository

e Google spreadsheet document
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https://github.com/phitter-core/phitter-files/blob/main/continuous/inverse_gaussian_3p.xlsx
https://docs.google.com/spreadsheets/d/1wkcSlXnUdMe4by2N9nPA_Cdsz3D0kHL7MVchsjl_CTQ

42 Johnson SB Distribution

42.1 Distribution definition
X ~ JohnsonSB (&, A, v, d)

42.2 Distribution domain

re(§E+N)

42.3 Parameters domain and parameters constraints

EERANERT,yER,§ eRT
42.4 Cumulative distribution function

Fx (z) = <’y+5lnli(:()x))

42.5 Probability density function

B 0 1 N 2(z) \°
e =3 2m<1z<x>>exp[ s (ool 1_2@”

42.6 Percent point function/Sample

42.7 Parametric centered moments

42.8 Parametric mean

Mean(X) = )

42.9 Parametric variance

Variance(X) = ph — p?

42.10 Parametric skewness
py — 3pppy + 2

Skewness(X) =
S T I

42.11 Parametric kurtosis

/_4// 6/2/_3/4
Kurtosis(X) = Ha Pk + Opt” po Hy

(1 — pi?)?
42.12 Parametric median

®'(1/2)—
Aexp (f>

1+ exp (7(1)71(15/2)_7)

Median(X) = +¢
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42.13 Parametric mode

Mode(X) = arg max fx (x)

42.14 Additional information and definitions

e ¢ : Location parameter

A : Scale parameter

2 (@) = (z— &) /A

e v : Uniform[0,1] random varible

e & (z) : CDF normal standard distribution

e &~ ! (x): PPF normal standard distribution

42.15 Spreadsheet documents

e Excel file from GitHub repository

e Google spreadsheet document
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https://github.com/phitter-core/phitter-files/blob/main/continuous/johnson_sb.xlsx
https://docs.google.com/spreadsheets/d/1H3bpJd729k0VK3LtvgxvKJiduIdP04UkHhgJoq4ayHQ

43

43.1

43.2

43.3

43.4

43.5

43.6

43.7

43.8

43.9

Johnson SU Distribution

Distribution definition

X ~ JohnsonSU (&, A, v, 0)

Distribution domain

x € (—00,00)

Parameters domain and parameters constraints

EERANERT,yER,§ eRT

Cumulative distribution function

Fx(z)=®(v+ 6sinh71(2(a:)))

Probability density function

)
fx (@)= MW27my/z(x)2 4+ 1

Percent point function/Sample

Fx' (u) = Asinh <‘I>_1(Z)_7> e

Parametric centered moments

Parametric mean

-2

] v
_ ! _ oW na
Mean(X) = pj =& — Aexp 5 sinh (5)

Parametric variance

2

exp {—; (v + §sinh_1(z(as)))2}

’ 2
Variance(X) = b — 2 = - (exp(357%) — 1) (exp(62) cosh <;> + 1)

43.10 Parametric skewness

Skewness(X) = =—

-2 -2

py = By + 20 AVe (e

—1)2(eP ) (e

* +2)sinh(%2) + 3sinh(%))

(phy — pl?)to 4Variance(X)!5

43.11 Parametric kurtosis

Kurtosis(X) =

iy — Aphpy + 6P — 3t N~ 1)’ + K + K)

43.12 Parametric median

Median(X) = ¢ + Asinh (f%)

43.13 Parametric mode

Mode(X) = arg max fx (z)
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43.14 Additional information and definitions
e ¢ : Location parameter
e )\ : Scale parameter

z2(z) = (x=&) /A

e v : Uniform[0,1] random varible

® (z) : CDF normal standard distribution

®~! (x) : PPF normal standard distribution

K, = (6672)2 ((662)4 + 2 (6672)3 +3 (6672)2 — 3) cosh (4%)
Ky =4 (6672)2 ((e‘rz) + 2) cosh (3%)

Ky =3(2(e) +1)

43.15 Spreadsheet documents

e Excel file from GitHub repository

e Google spreadsheet document
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https://github.com/phitter-core/phitter-files/blob/main/continuous/johnson_su.xlsx
https://docs.google.com/spreadsheets/d/15kw_NZr3RFjN9orvF844ITWXroWRsCFkY7Uvq0NZ4K8

44

44.1

44.2

44.3

44.4

44.5

44.6

44.7

44.8

44.9

44.10

44.11

44.12

44.13

Kumaraswamy Distribution

Distribution definition

X ~ Kumaraswamy («, 8, min, max)

Distribution domain

z € (min, max)

Parameters domain and parameters constraints

a € RT3 € R min € R,max € R

Cumulative distribution function

Fx (2) =1~ (1—z(2)")"

Probability density function
fx (x) = afz(2)* (1 — 2(x)*)"

Percent point function/Sample

Q=

F5' (u) = min + (max — min) x (1 — (1 —u)%)

Parametric centered moments

1
. 5 k
i = BIXY = [ 2 f (@) do = fBeta(1 + =)
0
Parametric mean
Mean(X) = min + (max — min) x ji}

Parametric variance

Variance(X) = (max — min)? (i, — @??)

Parametric skewness

b — Bt + 27
(7 — i)

Skewness(X) =

Parametric kurtosis
iy — A + 6 — 30

Kurtosis(X) = — =
) (s = iP)?

Parametric median

1/a
Median(X) = min 4+ (max — min) X (1 - 2_1/b>

Parametric mode

1 1/a
Mode(X) = min + (max — min) X < ab 1)
ab —
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44.14 Additional information and definitions

e X ~ Kumaraswamy (o, 3,0,1)
e z(z) = (x —min) / (max — min)
e v : Uniform[0,1] random varible

e Beta (z,y) : Beta function

44.15 Spreadsheet documents

e Excel file from GitHub repository

e Google spreadsheet document
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https://github.com/phitter-core/phitter-files/blob/main/continuous/kumaraswamy.xlsx
https://docs.google.com/spreadsheets/d/10YJUDlAEygfOn07YxHBJxDqiXxygv8jKpJ8WvCZhe84

45 Laplace Distribution

45.1 Distribution definition
X ~ Laplace (u, b)

45.2 Distribution domain

x € (—00,00)

45.3 Parameters domain and parameters constraints

pweRT beRT
45.4 Cumulative distribution function
Fx (z) = £ + Lsign(z — p) (1 — exp <_|x—b,u|)>
45.5 Probability density function

fi () = gy e (251

45.6 Percent point function/Sample

1 1
FXl(u):M—bXSign<u—2> ln(l—Q‘p_2D

45.7 Parametric centered moments

1y = E[X*] = /Oo ok fx (2) dw = (;) kro [ T!k)!bk’ﬂ(r—k){l + (—1)k}]

— 00

45.8 Parametric mean

Mean(X) = uy = p

=~

45.9 Parametric variance

Variance(X) = py — u2 = 2b°

45.10 Parametric skewness

/ _3 /AR 2 13
Skewness(X) = Hs o ’W}g; 5'u1 =0
Mo — B )™

45.11 Parametric kurtosis

py — App + Gpiph — 3pyt

Kurtosis(X) =
0 (b — pi?)?

6

45.12 Parametric median

Median(X) = p

45.13 Parametric mode

Mode(X) = p
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45.14 Additional information and definitions
e 4 : Location parameter
e b : Scale parameter

e v : Uniform[0,1] random varible

45.15 Spreadsheet documents
e Excel file from GitHub repository

e Google spreadsheet document
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https://github.com/phitter-core/phitter-files/blob/main/continuous/laplace.xlsx
https://docs.google.com/spreadsheets/d/110gPFTHOnQqecbXrjq3Wqv52I5Cw93UjL7eoSVC1DIs

46

46.1

46.2

46.3

46.4

46.5

46.6

46.7

46.8

46.9

46.10

46.11

46.12

46.13

Levy Distribution

Distribution definition

X ~ Levy (u, )

Distribution domain

x € [u,00)

Parameters domain and parameters constraints

peER ceR

Cumulative distribution function
c
FX(x)zl—erf( )

Probability density function

Percent point function/Sample

Fx'(u) = p+

Parametric centered moments
o k) _ k
uka[X]f/ ¥ fx () dx

Parametric mean

Parametric variance

Variance(X) = py — u2 = oo

Parametric skewness
py — 3phpy + 2u

Skewness(X) = .
T

= undefined

Parametric kurtosis

py — Aph s + 6t py — 3uy

(b — pi?)?

Kurtosis(X) = = undefined

Parametric median

Median(X) = p +

Parametric mode
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46.14 Additional information and definitions

e 4 : Location parameter

e c: Scale parameter

e v : Uniform[0,1] random varible
e erf(z) : Error function

-1 .
e crf” " (z) : Inverse of error function

46.15 Spreadsheet documents
e Excel file from GitHub repository

e Google spreadsheet document
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https://github.com/phitter-core/phitter-files/blob/main/continuous/levy.xlsx
https://docs.google.com/spreadsheets/d/1OIA4C6iqhwK0Y17wb_O5ce9YXy4JIBf1yq3TqcmDp3U

47

47.1

47.2

47.3

47.4

47.5

47.6

47.7

47.8

47.9

47.10

47.11

47.12

47.13

Loggamma Distribution
Distribution definition

X ~ LogGamma (¢, u, o)

Distribution domain
z € (0,00)
Parameters domain and parameters constraints
ceRY peR, 0 eRT

Cumulative distribution function

Fx (z) = M =P (c7 ez(x))

Probability density function

exp (cz(z) — e*(@))
ol ()

fx (x) =
Percent point function/Sample

Fil(u)=p+oln (P71 (u,c))
Parametric centered moments

o= B = [t i @)

— 00

Parametric mean

Mean(X) = pi = pu+ oty

Parametric variance

Variance(X) = ph — p¥ = o1 (¢)

Parametric skewness

I 3ul ) 2 13
Skewness(X) = My — ol + 20

_ a2(c)

(pty — p)to

Parametric kurtosis

2,/
Kurtosis(X) =

i (e)

1y — A p + 6 py — 3uit s ()

(pty — pi?)?

Parametric median

G

Median(X) = p+oln (P~ (1/2,¢))

Parametric mode

Mode(X) = p+ o ln(c)
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47.14 Additional information and definitions

e 1 : Location parameter
e 0 : Scale parameter

o z2(z)=(z—p)/o

e v : Uniform[0,1] random varible

e P(a,z) = (( 2 : Regularized lower incomplete gamma function

e P! (a,u) : Inverse of regularized lower incomplete gamma function
¢ 7 (a,z) : Lower incomplete gamma function

e I' (z) : Gamma function

¢ ¢y (z) : Digamma function

e ¢, (z) : Polygamma function of order n € N

47.15 Spreadsheet documents

e Excel file from GitHub repository

e Google spreadsheet document
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https://github.com/phitter-core/phitter-files/blob/main/continuous/loggamma.xlsx
https://docs.google.com/spreadsheets/d/1SXCmxXs7hkajo_W_qL-e0MJQEaUJqTpUno1nYGXxmxI

48 Logistic Distribution

48.1 Distribution definition

X ~ Logistic (u, o)

48.2 Distribution domain

x € (—00,00)

48.3 Parameters domain and parameters constraints

peER, 0 eRT

48.4 Cumulative distribution function

1
Fx (z) = 7 T e G@w/o
48.5 Probability density function
—(z—p)/o
e
fX (:L') = D)

o (1 + e*(x*#)/o)
48.6 Percent point function/Sample
u
Fit(u) = log { ——
= oo ()
48.7 Parametric centered moments
(o)
=B = [ afx @) do
48.8 Parametric mean
Mean(X) = py = pu

48.9 Parametric variance

2,2
/ _om

Variance(X) = gy — ui” = 3

48.10 Parametric skewness

/I 3 v 2 /3
Skewness(X) = at - MQM};FLSM =0
(1 — 1)

48.11 Parametric kurtosis

14

py — Ay ps + 6pf ph — 3uf 3465

(1t — p?)?

Kurtosis(X) =

48.12 Parametric median

Median(X) = p

48.13 Parametric mode

Mode(X) = p
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48.14 Additional information and definitions

e 1 : Location parameter
e 0 : Scale parameter

e v : Uniform[0,1] random varible

48.15 Spreadsheet documents

e Excel file from GitHub repository

e Google spreadsheet document
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https://github.com/phitter-core/phitter-files/blob/main/continuous/logistic.xlsx
https://docs.google.com/spreadsheets/d/1WokfLcAM2f2TE9xcZwwuy3qjl4itw-y0cwAb7fyKxb0

49 Loglogistic Distribution

49.1 Distribution definition
X ~ LogLogistic («, B)

49.2 Distribution domain

x € ]0,00)

49.3 Parameters domain and parameters constraints

aceRT, B eRT

49.4 Cumulative distribution function

1

B = T Grare

49.5 Probability density function

(B/a)(z/a)*

PO o)y

49.6 Percent point function/Sample

49.7 Parametric centered moments

km/p

M;c _ E[Xk] — /0 xkfX ($) dr = OékBeta(]. — k/ﬁv 1+ k/ﬂ) = ak sm(kﬂ/ﬂ)

49.8 Parametric mean

Mean(X) = )

49.9 Parametric variance
Variance(X) = uy — uf?

49.10 Parametric skewness
py — by + 2

Skewness(X) =
< (uh — pi)o

49.11 Parametric kurtosis
py — 4pypy + 6p ph — 3l
(1, — p?)?

Kurtosis(X) =
49.12 Parametric median
Median(X) = «

49.13 Parametric mode

Mode(X) = « (5“
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49.14 Additional information and definitions
e « : Scale parameter
e v : Uniform[0,1] random varible

e Beta (z,y) : Beta function

49.15 Spreadsheet documents
e Excel file from GitHub repository

e Google spreadsheet document
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https://github.com/phitter-core/phitter-files/blob/main/continuous/loglogistic.xlsx
https://docs.google.com/spreadsheets/d/1WWXRuI6AP9n_n47ikOHWUjkfCYUOQgzhDjRsKBKEHXA

50 Loglogistic 3P Distribution
50.1 Distribution definition

X ~ LogLogisticsp (Loc, «, 3)

50.2 Distribution domain

x € [Loc, 00)

50.3 Parameters domain and parameters constraints

Loc e R,a ¢ RT,3 € R"

50.4 Cumulative distribution function

1
1+ ((z — Loc)/a)=F

FX (l‘) =

50.5 Probability density function

(8/e)((w — Loc)/a)?~
(1+ ((z — Loc)/a)?)?

fx (x) =

50.6 Percent point function/Sample

u 1/p
Fi' (u) = Loc + « (1 —u)

50.7 Parametric centered moments

km/p

i, = E[X*] = /0 2¥f¢ (2) de = o*Beta(l — k/B,1+ k/B) = oF sn(hn/B)

50.8 Parametric mean

Mean(X) = Loc + fi}

50.9 Parametric variance
Variance(X) = jiy — i

50.10 Parametric skewness

iy — 3fibfih + 20

Skewness(X) = — —
< (ff — )5

50.11 Parametric kurtosis
iy — Ay i, + 67211y — 371
(i — P

Kurtosis(X) =
50.12 Parametric median
Median(X) = Loc + «
50.13 Parametric mode
5—1

1/
Mode(X) = Loc + « (5“)
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50.14 Additional information and definitions
e X ~ LogLogistic (o, )
e Loc : Location parameter
e « : Scale parameter
e v : Uniform[0,1] random varible

e Beta (z,y) : Beta function

50.15 Spreadsheet documents
e Excel file from GitHub repository

e Google spreadsheet document
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https://github.com/phitter-core/phitter-files/blob/main/continuous/loglogistic_3p.xlsx
https://docs.google.com/spreadsheets/d/1RaLZ5L0rTrv9_fAi6izElf02ucuFy9LwagL_gQn3R0Y

51 Lognormal Distribution
51.1 Distribution definition

X ~ LogNormal (u, o)

51.2 Distribution domain

x € (—00,00)

51.3 Parameters domain and parameters constraints

peER, 0 eRT

51.4 Cumulative distribution function

Feto)= 31t (M=)

51.5 Probability density function

fe (@) = (In () — 1) )

1
_— expl =
xo/2m P ( 202
51.6 Percent point function/Sample
Fi' (u) = exp(u+ V202 erf ' (2u — 1))

51.7 Parametric centered moments

= B = [ b (o) do = o

51.8 Parametric mean

Mean(X) = pj = et

51.9 Parametric variance

2

Variance(X) =y — 2 = 2497 (7" — 1)
51.10 Parametric skewness

/I 3 /1 2 13 5
H3 : Nzﬂg"‘l 5;“1 _ (60'2 + e 1
(py — pi)t

Skewness(X) =

51.11 Parametric kurtosis
Mo = Apips + 6y = 3t o

12637 4+ 3e2° — 3
(y — p'?)?

Kurtosis(X) =

51.12 Parametric median

Median(X) = exp(p)

51.13 Parametric mode

Mode(X) = exp(u — o)
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51.14 Additional information and definitions

e 1 : Location parameter
e 0 : Scale parameter

e v : Uniform[0,1] random varible

51.15 Spreadsheet documents

e Excel file from GitHub repository

e Google spreadsheet document
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https://github.com/phitter-core/phitter-files/blob/main/continuous/lognormal.xlsx
https://docs.google.com/spreadsheets/d/1lS1cR4C2R45ug0ZyLxBlRBtcXH6hNPE1L-5wP68gUpA

52

52.1

52.2

52.3

52.4

52.5

52.6

52.7

52.8

52.9

Maxwell Distribution

Distribution definition

X ~ Maxwell (o, Loc)

Distribution domain

z € (0,00)

Parameters domain and parameters constraints

a€R' Loc e R

Cumulative distribution function

Fy (z) = erf ( o

™

Probability density function

T — Loc> 2 (= Loc)e*($7L°C)2/(2a2)

(67

2 (z — Loc)2e ™ (@=Loc)*/(20%)

Percent point function/Sample

T 1o%:

Fi' (u) = Loc + ay/2P 7! (1.5, u)

Parametric centered moments

o= B = [ atfx @)

— 00

Parametric mean

2
Mean(X) = pj = Loc + 2a\/7

Parametric variance

™

P a?(3m —8)

Variance(X) = uhy — py* =

52.10 Parametric skewness

™

py — Suppy + 20 2V/2(16 — 5m)

Skewness(X) = 5

(1, — )

52.11 Parametric kurtosis

Kurtosis(X) =

(3w — 8)3/2

py = Ay + Opph — 34! (=96 + 40w — 37?)

(py — pi?)?

52.12 Parametric median

(3m — 8)2

/ 1
Median(X) = Loc 4 ay [ 2P (1.5, 2)
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52.13 Parametric mode

Mode(X) = Loc + av/2

52.14 Additional information and definitions

e Loc : Location parameter
e « : Scale parameter
e u : Uniform[0,1] random varible

o P! (a,u) : Inverse of regularized lower incomplete gamma function

52.15 Spreadsheet documents
e Excel file from GitHub repository

e Google spreadsheet document
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https://github.com/phitter-core/phitter-files/blob/main/continuous/maxwell.xlsx
https://docs.google.com/spreadsheets/d/15tPw2RM2_a0vJMjVwNgsJnJUKFk9xbcEALqOf1m5qH0

53 Moyal Distribution

53.1 Distribution definition
X ~ Moyal (i, 0)

53.2 Distribution domain
x € (—00,00)
53.3 Parameters domain and parameters constraints

peER, 0 eRT

53.4 Cumulative distribution function

53.5 Probability density function

53.6 Percent point function/Sample

()| el o)

53.7 Parametric centered moments

Fil(u)=p+oln

o= B = [ i @)

53.8 Parametric mean
Mean(X) = g} = i+ o(In(2) +7)

53.9 Parametric variance

2
Variance(X) = py — u2 = o® (2)

53.10 Parametric skewness

py — Bupph + 2 28v/2((3)

ki X) =
Skewness(X) (i, — p/2)1s 3

53.11 Parametric kurtosis

A 6 12,/ -3 14
Kurtosis(X) = fa = Ay ¥ OUT e = Spn
(g — pi?)?

53.12 Parametric median

11
Median(X) = p+oln [2P1 <2’ 2)}

53.13 Parametric mode

Mode(X) = p
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53.14 Additional information and definitions

1 : Location parameter

o : Scale parameter

z2(x)=(x—p)/o

P(a,z) = % : Regularized lower incomplete gamma function
p-! (a,u) : Inverse of regularized lower incomplete gamma function
v (a, z) : Lower incomplete gamma function

I' (z) : Gamma function

erf(z) : Error function

®~! (z) : PPF normal standard distribution

v : Euler-Mascheroni constant = 0.5772156649

¢(3) : Apéry’s constant = 1.2020569031

53.15 Spreadsheet documents

Excel file from GitHub repository

Google spreadsheet document
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https://github.com/phitter-core/phitter-files/blob/main/continuous/moyal.xlsx
https://docs.google.com/spreadsheets/d/1_58zWuk_-wSEesJbCc2FTHxv4HO5WouGwlStIZitt1I

54

54.1

54.2

54.3

54.4

54.5

54.6

54.7

54.8

54.9

Nakagami Distribution

Distribution definition

X ~ Nakagami (m, Q)

Distribution domain

z € (0,00)

Parameters domain and parameters constraints

meRE,, QeRt
23

Cumulative distribution function

v (m, §a?) ( m 2)

F = = P by O
x (2) T'(m) s Q) .
Probability density function
2m™

Parametric mean

Parametric variance

I
Variance(X) = uh — u? = Q <1 _ L ((m—|—

54.10 Parametric skewness

D(m+3) - _i(
i _ TR (1 (1

Skewness(X) =

AT ,
2 1 o (1 1 (F(m+

54.11 Parametric kurtosis

Kurtosis(X) =

py — Aphpy + 6pPph — 3uit

1, 12)\2
(Hy — p) m<1_711(
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54.12 Parametric median
Q 1
Median(X) = 4/ =P~ ! <m, )
m

54.13 Parametric mode

Mode(X) = V2 (

2m — 1)\ 2
; )

m

54.14 Additional information and definitions

e 1 : Uniform[0,1] random varible

e P(a,z) = 719;5) : Regularized lower incomplete gamma function

e P! (a,u) : Inverse of regularized lower incomplete gamma function
54.15 Spreadsheet documents
e Excel file from GitHub repository

e Google spreadsheet document
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https://github.com/phitter-core/phitter-files/blob/main/continuous/nakagami.xlsx
https://docs.google.com/spreadsheets/d/1fY8ID5gz1R6oWFm4w91GFdQMCd0wJ5ZRgfWi-yQtGqs

5153

55.1

55.2

55.3

55.4

55.5

55.6

55.7

55.8

55.9

55.10

55.11

55.12

55.13

wh, = B[X*) = /OOO ¥ fx (x)de = 2871k — 1)(n 4+ EX) + Z

Non Central Chi Square Distribution

Distribution definition

X ~ NonCentralChiSquare (A, n)

Distribution domain

z € [0, 400)
Parameters domain and parameters constraints

AeRT neRT

Cumulative distribution function

Fx (1) =1-Qy (VA VE)
Probability density function

1 w x\"n/4-1/2
fx (z) = 2¢ (z+2)/2 (X) Ly jo—1(VAx)

Percent point function/Sample

Sampley = Z <\/5+ o1 (uz)>

i=1
Parametric centered moments
k—1

(=)

Jj=1
Parametric mean
Mean(X) = pf =n+ A
Parametric variance

Variance(X) = phy — u2 = 2(n + 2))

Parametric skewness

ps — Buppy + 20 2°2(n+3)
(uy — p2)to (n +2X)3/2

Skewness(X) =

Parametric kurtosis

| — gy S, — 3 12(n 4 4
Kurtosis(X):u‘l pyps 4 6p s — 3yt 12(n 4 4X)

(k — 1)129-1

(uy — ui’)? ~ (nt2))?

Parametric median

1

Median(X) = Fy! <2)

Parametric mode

Mode(X) = arg max fx (z)
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55.14 Additional information and definitions

e Computing an analytic expression for the inverse of the cumulative distribution function is not
feasible. Nonetheless, it is possible to generate a random sample from the distribution.

e u; : Uniform[0,1] random varible
e &~ ! (x): PPF normal standard distribution

e I, (z) : Modified Bessel function of the first kind of order « € N

55.15 Spreadsheet documents

e Excel file from GitHub repository

e Google spreadsheet document

133


https://github.com/phitter-core/phitter-files/blob/main/continuous/non_central_chi_square.xlsx
https://docs.google.com/spreadsheets/d/17KWXPKOuMfTG0w4Gqe3lU3vWY2e9k31AX22PXTzOrFk

56 Non Central F Distribution

56.1 Distribution definition

X ~ NonCentralF (A, n1,ns2)

56.2 Distribution domain
€ [0, 00)

56.3 Parameters domain and parameters constraints

AeRY ng e R, ny e RT

56.4 Cumulative distribution function

4!

00 1y J
Fx ({L‘) = Z <(2.)6_)\/2> Inlm/(n2+n1m) (7

Jj=0

56.5 Probability density function

fr() =3 — L D (711)”“( i

ng +n1x

S Beta (%2, % + k) k!

56.6 Percent point function/Sample

. No
+5. %)

ny+ng
R

xn1/271+k

(Z2 (VE +o @) ) o

Sample y =

56.7 Parametric centered moments

e’} 2—
wh, = B[X*] = /0 2F fx (@) do = e 2 <Z;) nlvil/z

56.8 Parametric mean

Mean(X) = )

56.9 Parametric variance

Variance(X) = uh — uf?

56.10 Parametric skewness

Skewness(X) = Hs

(2P (% u)) /e

— Bupp + 2

56.11 Parametric kurtosis

(phy — )t

py — Aphply + 6pfuy — 3uy!

Kurtosis(X) =

56.12 Parametric median
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56.13 Parametric mode

Mode(X) = arg max fx (x)

56.14 Additional information and definitions

e Computing an analytic expression for the inverse of the cumulative distribution function is not
feasible. Nonetheless, it is possible to generate a random sample from the distribution.

e u : Uniform[0,1] random varible

e u; : Uniform[0,1] random varible

e ! () : PPF normal standard distribution

e P! (a,u) : Inverse of regularized lower incomplete gamma function
e I (x,a,b) : Regularized incomplete beta function

e Beta (z,y) : Beta function

56.15 Spreadsheet documents
e Excel file from GitHub repository

e Google spreadsheet document
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https://github.com/phitter-core/phitter-files/blob/main/continuous/non_central_f.xlsx
https://docs.google.com/spreadsheets/d/14mZ563hIw2vXNM89DUncpsOdGgBXEUIIxJNa3-MVNIM

57 Non Central T Student Distribution

57.1 Distribution definition
X ~ NonCentralTStudent (A, n, Loc, Sc)

57.2 Distribution domain

x € (—00,00)

57.3 Parameters domain and parameters constraints

AeR neRT, Sce R, Loc e R

57.4 Cumulative distribution function

j+1

221 n
QZ] 0J|( )\\f)ﬂe 2 \/37_?_{7’/(”"‘2(”)2 (5 )
— 3T F VDI O e (%7%) it z(z) <0

FX (a:) =

57.5 Probability density function

A2z (x)? A2z (x)?
fx (2) = - "2l (n+1) " V2@ F ( +1’2’2<n+7z((3c>)) 1 (i %»42(%2((;)2))
x () =g
Sc 2neX/2 (n 4 2(2)2)"? T (n/2) (n+ 2(x)2) T (241) /nt 2(@)T (2 +1)

57.6 Percent point function/Sample
(A +e (u)

< 2p~! (g,u)) /n
57.7 Parametric centered moments

- o —3*/2 n—k X AT2r/2 k41
o = E[XF] = kr o r k/2 r
phe = ELXC] /0 @ = et (T ) A 2

r=0

Sampley = Loc + Sc

57.8 Parametric mean

Mean(X) = Loc + Scji}
57.9 Parametric variance
Variance(X) = Sc?(jih — i)

57.10 Parametric skewness

— 3737 + 271
(fth — 2L

Skewness(X) = Hs

57.11 Parametric kurtosis

o — A0 ik 6~/2~/ _ 3~/4
Kurtosis(X) = Ha Hafty + Opy o 1y

(1 — y?)?
57.12 Parametric median
1
Median(X) = Fy! <2)
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57.13 Parametric mode

Mode(X) = arg max fx (x)

57.14 Additional information and definitions
e X ~ NonCentralTStudent (X, n,0,1)

e Computing an analytic expression for the inverse of the cumulative distribution function is not
feasible. Nonetheless, it is possible to generate a random sample from the distribution.

e Loc : Location parameter

e Sc: Scale parameter

e z(z) = (x —Loc) /Sc

e « : Uniform[0,1] random varible

e P! (a,u) : Inverse of regularized lower incomplete gamma function

e I, (z) : Modified Bessel function of the first kind of order & € N

1Fi(a,b, z) : Kummer’s confluent hypergeometric function

57.15 Spreadsheet documents
e Excel file from GitHub repository

e Google spreadsheet document
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https://github.com/phitter-core/phitter-files/blob/main/continuous/non_central_t_student.xlsx
https://docs.google.com/spreadsheets/d/1u8pseBDM3brw0AXlru1cprOsfQuHMWfvfDbz2XxKoOY

58 Normal Distribution

58.1 Distribution definition

X ~ Normal (i, o)

58.2 Distribution domain
x € (—00,00)
58.3 Parameters domain and parameters constraints

peER o eRT

58.4 Cumulative distribution function

Fx (z) = % [lJrerf (i?/g)} —® <‘”;/~L)

58.5 Probability density function
1 _1(z—p)\2 xTr —
fx (@) = ez(a>=¢( “)

 o2r

58.6 Percent point function/Sample

Fil(u)=p+ovV2erf 1 (2u—1)=p+ c®* (u)

58.7 Parametric centered moments

wi = BIX"] = / oMy (@) de = oF - (<ivD)U (—]; %
58.8 Parametric mean
Mean(X) = py = p
58.9 Parametric variance
Variance(X) = py — p2 = o
58.10 Parametric skewness
Skewness(X) = o — ity + 2417 =0

(1 — p?)to
58.11 Parametric kurtosis

py — Aph sy + 6pf ph — 3ug’
(ky — pf?)?

Kurtosis(X) = =3

58.12 Parametric median

Median(X) = p

58.13 Parametric mode

Mode(X) = p
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58.14 Additional information and definitions
e 1 : Location parameter
e 0 : Scale parameter

e v : Uniform[0,1] random varible

U(a,b, z) : Tricomi’s confluent hypergeometric function

® (z) : CDF normal standard distribution

®~! (x) : PPF normal standard distribution

¢ (z) : PDF normal standard distribution

erf(x) : Error function

e erf *(z) : Inverse of error function

58.15 Spreadsheet documents
e Excel file from GitHub repository

e Google spreadsheet document
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https://github.com/phitter-core/phitter-files/blob/main/continuous/normal.xlsx
https://docs.google.com/spreadsheets/d/18QTB3YYprvdFhr6PJI-DFcZOnYAuffdH8JHOtH1f83I

59 Pareto First Kind Distribution

59.1 Distribution definition
X ~ ParetoFirstKind (2, o, Loc)

59.2 Distribution domain

x € [Loc + Ty, 00)

59.3 Parameters domain and parameters constraints

zm € RT, 0 € RT,Loc € R

59.4 Cumulative distribution function

IIII “
Fx(w)=1- <x— Loc)

59.5 Probability density function

(0}
aIIIl

(x — Loc)at!

fx (z) =

59.6 Percent point function/Sample

Fgl (u) = Loc + 2 (1 —u) "=

59.7 Parametric centered moments

oo fa<k

i = BIXY) = [t @) dx{

o ifa>k

59.8 Parametric mean

Mean(X):Loc—l—[ﬂl:Loc—i—&m1 ifa>1
o —

59.9 Parametric variance
2
T2 o .
o ifa>2

Variance(X) = (i, — i) = @-12(@-2)

59.10 Parametric skewness

~_anl S 2~13 2(1 -9
Skewness(X) = Hs ~3'u21f}2;r1 5‘“ = (1+a) 1/ @ fa>3
. o

(A — iy a—3

59.11 Parametric kurtosis
iy — AFA s + 672, — 35 6(a® + o —6a —2)

Kurtosis(X) = (ith — /]/12)2 - ala—3)(a—4)

ifao>4

59.12 Parametric median

Median(X) = Loc + z,, V2

59.13 Parametric mode

Mode(X) = Loc +
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59.14 Additional information and definitions
e X ~ ParetoFirstKind (Zm, @, 0)
e Loc : Location parameter
e 1., : Scale parameter

e v : Uniform[0,1] random varible

59.15 Spreadsheet documents
e Excel file from GitHub repository

e Google spreadsheet document
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https://github.com/phitter-core/phitter-files/blob/main/continuous/pareto_first_kind.xlsx
https://docs.google.com/spreadsheets/d/1T-Sjp0yCxbJpP9njbovOiFpbP8PrwI5jlj66odxAw5E

60 Pareto Second Kind Distribution

60.1 Distribution definition
X ~ ParetoSecondKind (2, @, Loc)

60.2 Distribution domain

z € (Loc, 00)

60.3 Parameters domain and parameters constraints

zm € RT, 0 € RT,Loc € R

60.4 Cumulative distribution function

~L -«
FX(x):l_{l_i_w oc]
zIIl
60.5 Probability density function
—(a+1)
Q@ x — Loc
o) =2 |1 }
xl’[l Z‘l’l’l

60.6 Percent point function/Sample

F3' (u) = Loc + 2, [(1 —p)fé - 1}

60.7 Parametric centered moments

2k (o — k)D(1 + k)

o= B = [ ot p @) do =

[(a)
60.8 Parametric mean
Mean(X) = i} = m a1
o —
60.9 Parametric variance
. o 2« .
Variance(X) = jiy — jif? = CENECED) if > 2

60.10 Parametric skewness

~l gl ) 2~/3 2(1 )
Skewness(X) = K ~3M2lf}2;_1 5/11 = (1+a) 1/ a ifa>3
: o

(i — i a—3

60.11 Parametric kurtosis
iy — A i + 672, — 3 6(® +a? — 6o —2)
(i — }?)? a(a—3)(a—4)

Kurtosis(X) = ifa>4

60.12 Parametric median

Median(X) = (\”/5 - 1)

60.13 Parametric mode

Mode(X) =0
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60.14 Additional information and definitions
e X ~ ParetoSecondKind (2, , 0)
e 1., : Scale parameter
e v : Uniform[0,1] random varible

e I'(z) : Gamma function

60.15 Spreadsheet documents
e Excel file from GitHub repository

e Google spreadsheet document
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https://github.com/phitter-core/phitter-files/blob/main/continuous/pareto_second_kind.xlsx
https://docs.google.com/spreadsheets/d/1hnBOqkbcRNuyRxaLP8eHei5MRwUFDb1bgdcZYkpYKio

61 Pert Distribution

61.1 Distribution definition

X ~ Pert (a,b,c)

61.2 Distribution domain

x € [a, ]

61.3 Parameters domain and parameters constraints

aeRbeR,ceRa<b<c

61.4 Cumulative distribution function

Fx (z) = I(2(x), a1, a2)

61.5 Probability density function

_ (x_a)al—l(c_x)ag—l
~ Beta(ay, az)(c — a)orta2—1

fx (z)

61.6 Percent point function/Sample

Fil(w)=a+(c—a) - It (u, a1, a0)

61.7 Parametric centered moments

61.8 Parametric mean

61.9 Parametric variance

Variance(X) = py — p2 =

61.10 Parametric skewness

Skewness(X) =

ps — 3pppy + 207 2(02 —a1)var +az +1
(i, — p2)Lo (1 + a2 +2)/atas

61.11 Parametric kurtosis

py — Al + 6p s — 3pit 6[(on — an)?(a1 + an +1) — anas(ar + az +2)]

Kurtosis(X) =
(k3

— p?)? aras (o + s + 2) (a1 + as + 3)

61.12 Parametric median

61.13 Parametric mode

1
Median(X) = a + (¢ —a) - I71 (2,a1,a2>

Mode(X) =b
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61.14 Additional information and definitions
e z(x)=(x—a)/(c—a)
e v : Uniform[0,1] random varible

4b+c—5a — 5c—a—4b

¢ o= c—a » X2 c—a

e I (z,a,b) : Regularized incomplete beta function

I=!(x,a,b) : Inverse of regularized incomplete beta function

Beta (z,y) : Beta function

61.15 Spreadsheet documents
e Excel file from GitHub repository

e Google spreadsheet document
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https://github.com/phitter-core/phitter-files/blob/main/continuous/pert.xlsx
https://docs.google.com/spreadsheets/d/1NeKJKq4D_BB-ouefgJ35FzcORA7fH1OQwC5dCZKI_38

62

62.1

62.2

62.3

62.4

62.5

62.6

62.7

62.8

62.9

62.10

62.11

62.12

62.13

Power Functio

n Distribution

Distribution definition

Distribution domain

X ~ PowerFunction («, a, b)

x € [a,b]

Parameters domain and parameters constraints

acRT aeR,bER,a<D

Cumulative distribution function

P (55)

Probability density function

a(z —a)* !

fx (x) = Th—a

Percent point function/Sample

Parametric centered

Parametric mean

Parametric variance

Variance(X)

Fy'(u) = la+u(b—a)]™"

moments

;. 247+ 2aba + b2ofo + 1)

Parametric skewness

Skewness

=l — 2= — Mean(X)?
Ha 251 (a+1)(a+2) ean( )
,LL/73,LL/,M/+2,U/3 a+2
(X) == /_2}21.51:2(1*0‘)
(1 — pt?) aa+3)

Parametric kurtosis

ph — Apiply + 6Py — 3ust 6 (a® —a® — 6a +2)

Kurtosis(X) =

Parametric median

Parametric mode

(u — ni?)? ~alat3)(atd)
Median(X) = {a + %(b - a)} )

Mode(X) = undefined
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62.14 Additional information and definitions
e « : Location parameter
e b — a: Scale parameter

e v : Uniform[0,1] random varible

62.15 Spreadsheet documents
e Excel file from GitHub repository

e Google spreadsheet document
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https://github.com/phitter-core/phitter-files/blob/main/continuous/power_function.xlsx
https://docs.google.com/spreadsheets/d/1Hbi-XZiCK--JGFnoY-8iDLmNgYclDo5L4LKYKCCxfzw

63

63.1

63.2

63.3

63.4

63.5

63.6

63.7

63.8

63.9

63.10

63.11

63.12

63.13

Rayleigh Distribution
Distribution definition
X ~ Rayleigh (v, o)
Distribution domain
€ [y,00)
Parameters domain and parameters constraints
yeR,oc R

Cumulative distribution function

Fx (z) =1— ¢ 2(®%/2
Probability density function

fx (@) = 2(z) x e * @2/
Percent point function/Sample
Fit(u) =+ oy/—2log (1 — u)

Parametric centered moments

1), = E[X") :/mxkfX (z) dz = V2+T (§+1)

0

Parametric mean

Mean(X) =y +o- -y =v+0o g
Parametric variance
4_
Variance(X) = o?(uh — u?) = UQTW

Parametric skewness

My St + 2 2(n—3) V7

Skewness(X) = =
(b — pf?)to (4—m)%?
Parametric kurtosis
(A 6/2/_3/4 24 _62_16
Kurtosis(X) = ad ,U1M:j t 121 '52 N Uk 5
(s — p?) (4—n)

Parametric median
. 1
Median(X) = v+ o4/ —2log (2>

Parametric mode

Mode(X)=~v+0¢
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63.14 Additional information and definitions
e X ~ Rayleigh (0,1)
e 7 : Location parameter

e 0 : Scale parameter

z(x) = (x—=7) /0

e v : Uniform[0,1] random varible

I (z) : Gamma function

63.15 Spreadsheet documents
e Excel file from GitHub repository

e Google spreadsheet document
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https://github.com/phitter-core/phitter-files/blob/main/continuous/rayleigh.xlsx
https://docs.google.com/spreadsheets/d/1UWtjOwokob4x43OcMLLFbNTYUqOo5dJWqSTfWbS-yyw

64 Reciprocal Distribution

64.1 Distribution definition
X ~ Reciprocal (a,b)

64.2 Distribution domain

x € [a, b]

64.3 Parameters domain and parameters constraints

acRY beR T, a<b

64.4 Cumulative distribution function

In(x) — In(a)

Fx (@) = 100 “inta)

64.5 Probability density function

1
AR RO

64.6 Percent point function/Sample
Fit (u) = exp(In(a) + u x (In(b) — In(a)))

64.7 Parametric centered moments

—

b

64.8 Parametric mean

Mean(X) = )

64.9 Parametric variance
Variance(X) = uy — uf
64.10 Parametric skewness

py — 3pnpy + 2

Skewness(X) =
AT

64.11 Parametric kurtosis
py — Ay ply + 6P — 3l
(b — pi?)?

Kurtosis(X) =

64.12 Parametric median

(In(3) — In(a)

Median(X) = exp |In(a) + 5

64.13 Parametric mode

Mode(X) =a
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64.14 Additional information and definitions

e v : Uniform[0,1] random varible

64.15 Spreadsheet documents
e Excel file from GitHub repository

e Google spreadsheet document
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https://github.com/phitter-core/phitter-files/blob/main/continuous/reciprocal.xlsx
https://docs.google.com/spreadsheets/d/1ghFeCj8Q_hbpWqv9xXaNl1UKUe-5kOomZPWyI1JsoGA

65 Rice Distribution

65.1 Distribution definition
X ~ Rice (v,0)

65.2 Distribution domain

x € [0,00)

65.3 Parameters domain and parameters constraints

veRT, 0 e RT
65.4 Cumulative distribution function
Fy(z)=1-Q1 (g,g)
65.5 Probability density function

fx (@) = 25 exp (—@2”2)) ()
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65.6 Percent point function/Sample

Sampley = /@~ 1(u1,v,0)2 + &~ 1(ug,0,0)2
65.7 Parametric centered moments

h, = B[X*] = /OO o fx (x) dz = o*2F/2T(1 + k/2) Ly jo(—v? /20?)

65.8 Parametric mean
Mean(X) =

65.9 Parametric variance

Variance(X) = ph — p?

65.10 Parametric skewness
py — 3phpy + 2
(uh — pi?)to

Skewness(X) =

65.11 Parametric kurtosis

py — Aph sy + 6t ph — 3uy

Kurtosis(X) =
X0 (1t — pf?)?

65.12 Parametric median

Median(X) = Fy! (;)

65.13 Parametric mode

Mode(X) = arg max fx (z)
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65.14 Additional information and definitions

e Computing an analytic expression for the inverse of the cumulative distribution function is not
feasible. Nonetheless, it is possible to generate a random sample from the distribution.

o &~ ! (u, mean,variance) : Inverse of cumulative function from normal distribution
e L, (z) : Laguerre polynomials of order r € R

o L (x) = e*/2(2)] (%) - e/ (x — 1)1 (%)

o Ls(x)= %ew/2(2m2 — 62+ 3)Io(x/2) — %e”z(x —2)xli(x/2)

e I, (z) : Modified Bessel function of the first kind of order o € N

e Qr(a,b) : Marcum Q-function of order k € N

e vy : Uniform|0,1] random varible

ug : Uniform[0,1] random varible

65.15 Spreadsheet documents
e Excel file from GitHub repository

e Google spreadsheet document
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https://github.com/phitter-core/phitter-files/blob/main/continuous/rice.xlsx
https://docs.google.com/spreadsheets/d/1hGVFWbF0w7D0l54t_p0vUId0rO2s61BRdrgslDYTnWc

66

66.1

66.2

66.3

66.4

66.5

66.6

66.7

66.8

66.9

66.10

66.11

66.12

66.13

Semicircular Distribution

Distribution definition

X ~ Semicircular (Loc, R)

Distribution domain

x € [Loc, c0)

Parameters domain and parameters constraints

Loc e R,ReR"

Cumulative distribution function

2(2)\/R2 — 2(z)? arcsin(z(g))

1
FX($)—§+ 7TR2 + T

Probability density function

fx (2) = 3 VEE — ()2

Percent point function/Sample
Fy'(u) = Loc+ R x (2I7* (u,1.5,1.5) — 1)

Parametric centered moments

o= BT = [ ¥ g ) da

Loc
Parametric mean
/
Mean(X) = 7 = Loc
Parametric variance

Variance(X) = py — puy° = —

Parametric skewness

I 3ul ) 2 13
Skewness(X) = Ks i N_2/;}2‘)|'1.5M1 =0
2~ My

Parametric kurtosis

A 6 12,0 3 14
Kurtosis(X) = ot Nl(l'f,’ t /521)’52 ad M
2 = M7

Parametric median

Median(X) = Loc

Parametric mode

Mode(X) = Loc
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66.14 Additional information and definitions
e Loc : Location parameter
e R : Scale parameter
e z(z) =z —Loc

e v : Uniform[0,1] random varible

I=!(x,a,b) : Inverse of regularized incomplete beta function

66.15 Spreadsheet documents
e Excel file from GitHub repository

e Google spreadsheet document
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https://github.com/phitter-core/phitter-files/blob/main/continuous/semicircular.xlsx
https://docs.google.com/spreadsheets/d/195c9VbAKtvEndJKnFp52TrENYK2iytMzIXLMKFAGgx4

67 T Student Distribution
67.1 Distribution definition

X ~ TStudent (df)

67.2 Distribution domain
x € (—00,00)

67.3 Parameters domain and parameters constraints

df e RT

67.4 Cumulative distribution function

T+ Va2 +df df df
FX(:E):I _—  — —
2v/x2 4+ df 2

67.5 Probability density function
(1 +a?/df) 02

Ix (@) = Vdf x Beta (l ﬁ)

27 2

67.6 Percent point function/Sample

df(1—1—"(u,df/2,df/2)) .
\/ I*l(u,gf/Q,df/Q) if u>

Af(1—1—1(u,df/2,df/2)) -
*\/ (Ifl(u,(df/z/df/z)/ Dot u<

Fxl(u) =

NI= =

67.7 Parametric centered moments

0 if kodd AN 0<k <df

"= EB[X* :/OO k dx = _
Hi X7 _Ooacfx(;v) “ dafs Hfﬁ 2= if keven A 0 <k <df

67.8 Parametric mean

Mean(X) = pu) =0

67.9 Parametric variance

. o op [ df/(df42) if df>2
Variance(X) = 5 — piy { undefined if df <2

67.10 Parametric skewness

Skewness(X) =

s — 3pbpl 4+ 2u 0 if df >3
(ly — pl2)Ls " | undefined if df <3

67.11 Parametric kurtosis

pay — Al + 6pfphy —3pit [ 346/(df—4) if df >4
(i — 122 ~\  undefined  if df<4

Kurtosis(X) =

67.12 Parametric median
Median(X) =0
67.13 Parametric mode

Mode(X) =0
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67.14 Additional information and definitions
e v : Uniform[0,1] random varible
e I (z,a,b) : Regularized incomplete beta function
e I~!(x,a,b) : Inverse of regularized incomplete beta function

e Beta (z,y) : Beta function

67.15 Spreadsheet documents

e Excel file from GitHub repository

e Google spreadsheet document
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https://github.com/phitter-core/phitter-files/blob/main/continuous/t_student.xlsx
https://docs.google.com/spreadsheets/d/1fGxJfFL5eXAWk8xNI6HgCX9SQuXi-m5mR83N1dMLJrg

68 T Student 3P Distribution

68.1 Distribution definition
X ~ TStudentsp (df, Loc, Sc)

68.2 Distribution domain

x € (—00,00)

68.3 Parameters domain and parameters constraints

df e RT,Loc € R,Sc € R

68.4 Cumulative distribution function

Fx(m)=1<z(x)+\/m df df)
1272

2y/z(x)? +df

68.5 Probability density function

(1+ 2(93)2/df)7(1+df)/2

Ix (@) = Vdf x Beta (1, 4)

68.6 Percent point function/Sample

df(1—1—1(u,df/2,df/2)) .
Fit (u) = Loc + 8¢ \/ T-1(u,df/2,df/2) if > %
: - df(1—1-1(u,df/2,df/2)) -
Loc — Sc \/ (lfl(u,(df/z,/df/z)/ ) i u< 1
68.7 Parametric centered moments
. oo 0 if kodd A 0 <k <df
T Xk — / kg do — ‘ |
Hig [X*] 0 " fg (x)dx dfs Hfﬁ 2= if keven A 0 <k <df

68.8 Parametric mean

Mean(X) = Loc + Sc - ji{ = Loc

68.9 Parametric variance

Sc? df/(df +2) if df > 2

. _ 2 Sl 2y
Variance(X) = 8™ x (fi — fir') { undefined  if df <2

68.10 Parametric skewness

~_anl 2~,3 3
Skewness(X) = fis — 3fiafty +2/i7 _ { 0 it df >3

(i, — )15 undefined if df <3

68.11 Parametric kurtosis

iy — Afiy iy + 67 iy — 3t _{ 346/(df —4) if df >4

Kurtosis(X) = (il — fil?)? o undefined if df <4

68.12 Parametric median

Median(X) = Loc
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68.13 Parametric mode
Mode(X) = Loc
68.14 Additional information and definitions
e X ~ TStudent (df)
e Loc : Location parameter

e Sc: Scale parameter

z (z) = (x — Loc) /Sc

w : Uniform[0,1] random varible

e I (z,a,b) : Regularized incomplete beta function

I=1(x,a,b) : Inverse of regularized incomplete beta function

Beta (z,y) : Beta function

68.15 Spreadsheet documents
e Excel file from GitHub repository

e Google spreadsheet document
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https://github.com/phitter-core/phitter-files/blob/main/continuous/t_student_3p.xlsx
https://docs.google.com/spreadsheets/d/1K8bpbc-0mwe0mvRYXUQmoE8vaTigciJWDS4CPXmJodU

69 Trapezoidal Distribution

69.1 Distribution definition
X ~ Trapezoidal (a, b, ¢, d)

69.2 Distribution domain

x € [a,d]

69.3 Parameters domain and parameters constraints

aceRbeR ceR deRa<b<c,b<e<d

69.4 Cumulative distribution function

T (e —a)?  if a<z<b
FX(I): m@x—a—b) if bS$<C
- e (d—a)? if e<z<d

69.5 Probability density function

2 r—a
Tro—abboa I @Sz <h
fx (x) = 2 if b<z<e

dchafdb
L
Tro—abd—e H csz<d

69.6 Percent point function/Sample

a+\ux(d+c—a—>b)x(b—a) if u< Ay
Fit(u) = (a+b+ux(d+c—a—0))/2 if Ay <u<A;+ As
d*\/(l*ﬂ)X(dﬁ*C*CL*b)X(d*C) 1fA1+A2§U§A1+A2+A3

69.7 Parametric centered moments

b 2 1 (dk+2 _ Ck+2 bk+2 _ ak+2)

uL:E[X'“]Z/axkfx(x)dx:d+c—b—a(k+1)(k+2) d—c b—a

69.8 Parametric mean
Mean(X) = )
69.9 Parametric variance
Variance(X) = uy — uf
69.10 Parametric skewness

py — Buhpy + 2up
(uy — pi2)*

Skewness(X) =

69.11 Parametric kurtosis
py — dpyply + 6pP ph, — 3l
(1 — pf?)?

Kurtosis(X) =

69.12 Parametric median

Median(X) = Fy' (1/2)
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69.13 Parametric mode
Mode(X) € [b, ]

69.14 Additional information and definitions

e v : Uniform[0,1] random varible

e Ay=(b—-a)/(d+c—a—0)

e Ay =2(c=b)/(d+c—a—0D)

e As=(d—¢)/(d+c—a—0D)
69.15 Spreadsheet documents

e Excel file from GitHub repository

e Google spreadsheet document
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https://github.com/phitter-core/phitter-files/blob/main/continuous/trapezoidal.xlsx
https://docs.google.com/spreadsheets/d/1Gsk5M_R2q9Or8RTggKtTkqEk-cN6IuDgYqbmhFm5Xlw

70 Triangular Distribution

70.1 Distribution definition

X ~ Triangular (a, b, ¢)

70.2 Distribution domain

x € [a, b]

70.3 Parameters domain and parameters constraints

aceRbeR ceR,a<ec<h

70.4 Cumulative distribution function
i
Fx (@)= O
(b—a)(b—c)

if a<z<e
if e<z<d

70.5 Probability density function

fx (z) =

2(b—zx)

{ _2e—a) e <z<eg,
(b—a)(b—c)

(b—a)(c—a)
if c<ax<b,

70.6 Percent point function/Sample

_ a++\Ub—-a)(c—a if 0<U < &2
.@ww{ G —a)(c—a) =

b—/(1-U)b—a)b—c) if &E2<U<1

a

70.7 Parametric centered moments
b
o= BXH = [ b fx (@) da

70.8 Parametric mean
b
Mean(X) = i, = 2501 ¢
70.9 Parametric variance

2 b2 2 b . _ b
Variance(X) = py — uf2 = a*+b°+c 18a ac — bc

70.10 Parametric skewness

s — 3phph +2p  V2(a+b—2c)(2a—b—c)(a—2b+c)

Skewness(X) = = :
(X) (b — pi2)ts 5(a2+b2+027ab7acfbc)%

70.11 Parametric kurtosis

I 6/2/*3/4 3
Kurtosis(X) = -2l DO 790 _ 5 =
(Hy — pf)
70.12 Parametric median
[(b=a)(c=a) atb
a+/ —2— ife> 42
Median(X) = 2 2b
+

® ‘

Y (OGP
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70.13 Parametric mode

Mode(X) € [b, ]

70.14 Additional information and definitions

e v : Uniform[0,1] random varible

70.15 Spreadsheet documents
e Excel file from GitHub repository

e Google spreadsheet document
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https://github.com/phitter-core/phitter-files/blob/main/continuous/triangular.xlsx
https://docs.google.com/spreadsheets/d/1nirKOt7O7rUf2nlYu61cnNYT91GKSzb6pVlc1-pzzGw

71

71.1

71.2

71.3

71.4

71.5

71.6

71.7

71.8

71.9

71.10

71.11

71.12

71.13

71.14

Uniform Distribution

Distribution definition

X ~ Uniform (a, b)

Distribution domain

x € [a,b]

Parameters domain and parameters constraints

aceRbeRa<D

Cumulative distribution function

T —a
Fx (@) = b—a
Probability density function
1
Ix (@) = b—a

Percent point function/Sample

Fil(w)=a+u-(b—a)

Parametric centered moments

b= BXM) = [ i@ de =

— 00

Parametric mean

Mean(X) =y = 3(a+b)

Parametric variance

Variance(X) = uh — p??
Parametric skewness

Skewness(X) =

(py — p?)ts

Parametric kurtosis

My = 3ppy + 207 _

py — Aph s + 6, — 3y’

Kurtosis(X) =
(1 — pi?)?

Parametric median

Median(X) = 1(a + b)

Parametric mode

Mode(X) € [a, b]

Additional information and definitions

: Uniform[0,1] random varible
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71.15 Spreadsheet documents
e Excel file from GitHub repository

e Google spreadsheet document
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https://github.com/phitter-core/phitter-files/blob/main/continuous/uniform.xlsx
https://docs.google.com/spreadsheets/d/1TSaKNHOsVLYUobyKTpHR6qCuCAgfkKmRSETvdeZLcw4

72 Weibull Distribution

72.1 Distribution definition
X ~ Weibull (e, 3)

72.2 Distribution domain
x € [0,00)
72.3 Parameters domain and parameters constraints
a€RT, B3R
72.4 Cumulative distribution function

Fx (z) =1—e @/8)"

72.5 Probability density function
a—1
« x —(z/B)"
z)=—|—= e

72.6 Percent point function/Sample
Fx'(u) = B(=In(1 —u)"/*

72.7 Parametric centered moments

o= B4 = [Tt o = g (14 1)

0
72.8 Parametric mean
Mean(X) =p) =4-T(1+1/a)
72.9 Parametric variance

Variance(X) = i — /2 = 2 [r (1+2/a) — (D (1+1/a))?

72.10 Parametric skewness
pry — 3uppy + 2p
(uy — pi?)to

Skewness(X) =

72.11 Parametric kurtosis
ply — Aph s + 6p h — 3uy

Kurtosis(X) =
X (1t — pi?)?

72.12 Parametric median

Median(X) = A(In(2))"/®

72.13 Parametric mode

a—1\1/a .
a—s f 1
o) = { 10 e
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72.14 Additional information and definitions
e [3: Scale parameter
e v : Uniform[0,1] random varible

e I'(z) : Gamma function

72.15 Spreadsheet documents
e Excel file from GitHub repository

e Google spreadsheet document
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https://github.com/phitter-core/phitter-files/blob/main/continuous/weibull.xlsx
https://docs.google.com/spreadsheets/d/1DdNwWHmu0PZAhMYf475EMU3scTMXok3wOhzsg7gn8Ek

73

73.1

73.2

73.3

73.4

73.5

73.6

73.7

73.8

73.9

73.10

73.11

73.12

73.13

Weibull 3P Distribution

Distribution definition

X ~ Weibullzp (o, Loc, )

Distribution domain

x € [Loc, c0)

Parameters domain and parameters constraints

a€RT LoceR,BeR"

Cumulative distribution function

Fx (z)=1—e*@"

Probability density function

Q

fX (1,) — 7Z(w)a—1e—z(a:)a

B

Percent point function/Sample

F§1 (u) = Loc + B(—In(1 — u))l/a

Parametric centered moments

fi, = B[X"] = /0 "ot fg () do = BT (1 + 2)

Parametric mean
Mean(X) = Loc + i} = Loc + 3 T'(1 + 1/«)
Parametric variance

Variance(X) = jib — g2 = 2 [r (1+2/a) — (T (1 + 1/a))

Parametric skewness

iy — 3jiith + 241
(7l — )5

Skewness(X) =

Parametric kurtosis
iy — Ajih iy + 6y — 3!

Kurtosis(X) = — —
(i — fi2)?

Parametric median

Median(X) = Loc + 8(In(2))Y/«

Parametric mode

_1\1/a .
_ ﬁ(o‘al) ifa>1
Mode(X) = Loc + { 0 o<l
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73.14 Additional information and definitions

o X ~ Weibull (o, 8)

e Loc : Location parameter

[ : Scale parameter
e z(x)=(x—"Loc)/B

e v : Uniform[0,1] random varible

I (z) : Gamma function

73.15 Spreadsheet documents
e Excel file from GitHub repository

e Google spreadsheet document
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https://github.com/phitter-core/phitter-files/blob/main/continuous/weibull_3p.xlsx
https://docs.google.com/spreadsheets/d/1agwpFGpXm62srDxgPOoDQGN8nGd8zaoztXg84Bgedlo
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