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Transformation Theorem

° Y =g(X)
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° Y =g(X)
o fr(y)=fx(g ()5 e )l
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@ 23 distributions x 21 transformations
@ Generate the general PDF of the new distribution

o Generate a representative instance of the new distributions and
calculate pertinent characteristics
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@ 23 distributions x 21 transformations
@ Generate the general PDF of the new distribution

o Generate a representative instance of the new distributions and
calculate pertinent characteristics

o Catalogue and organize the information from these (number)
distributions
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Name

Distribution

Hypoexponential

Inverse Gaussian
Inverted Gamma

Log Logistic

Log Normal

Lomax

Makeham
Muth
Rayleigh
Weibull
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Transformations

Transformation Table

g(x)=
x? 1/tanh(x + 1)
Vx 1/sinh(x + 1)
1/x arcesch(x + 1)
arctan(x) 1/arcsinh(x + 1)
e* 1/csch(x) +1
tanh(1/x) csch(1/x
In(x) arcsinh(x)
arcesch(1/x) csch(x + 1)
—In(x)
In(x 4+ 1)
1/(In(x + 2))
tanh(x)
sinh(x)
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Github Address

https://github.com/nmank/APPLResearch
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@ Unique Distributions and Interesting Properties
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Upside Down Bathtub Hazard Function

Lomax (1,2), — t?
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Finite Support PDF
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Sample Distribution Matrix

Log Logistic (1,2)

ﬁ(L)d—]

= ee
Goneral Fxample: Log Logistic (1,2)
Transformation PDF PDF CDF HF IDF pu o> MF MGF HF Shape Support Comment
v v v v v o o v v DFR 0,00
v v v v v v v v v UBT 0,00
v v v v v v o v d UBT
v v v v v v v v v IFR
v v v v v 0 oo oo d DFR
v v v v v v v ) IFR
v ' v v v v v v d IFR
—In(x) v v v v v v v ) IFR
In(z+1) v A A A UBT
1/Inz +2) v v v v v o9 a0 a0 a IFR
tanh(z) v v v v v a d ) TFR
sinh(z) v v v v v x @ ~ 8 UBT
arcsinh(z) v v v v v v v ) TFR
esch(z +1) v M ) 9 9 o 0
arcesch(z + 1) v ' v v v v v ) ) IFR
1/ tanh(z +1) v A B R R IFR
1/sinh(x+1) v v v v o 0 o a TFR
1/arcsinh(z +1) | v N A I I R TFR
v v oo o x o o B UBT
v v v v v a d d IFR
v v d d a0 d d
v v v v v v v d d IFR
Legend
Symbol Meaning
v Exists, Closed Form
] Exists, Not Closed Form
0 Not Possible

| Not Calculated
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General PDFs

Log Logistic, t — csch(t + 1)

. —a—1
Flx) = ba (barcesch (x) — b+ 1) 0<x<? (e—e_1)71

Vx2+1 |x|
Arctan, t — /t
4 il 0<x<
X
(Garctan(ab) + 7)(@x — 22252 + 82 1 1) S
Weibull, t — tanh(t™*)
b _1y\b
ba ((arctanh (x))_1> o—2"((arctanh(x))71)
fx) =~ 0<x<1

arctanh (x) (x2 — 1)
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More General PDFs

Rayleigh, t — et

azm(x)e—fumx»Z

f(x)=-2 0<x<1
X
Chi Squared, t — sinh(t)
: a/2—1p—a/2
F(x) = (arcsinh(x)) 2 0 < x < 0o

x+Vx2+1M(a/2)vVx? + 1

FRV, t — arctan(t)

a?/?bP/?(tan(x))¥/?>(atan(x) 4 b)~/>~b/2(1 + tan(x)*)[(a/2 + b/2)
M(a/2)r(b/2)

0<x <o
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Questions?
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