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Base Form Modification Parameter Distribution
Distribution Modified Method Estimation Selection
normal®’8 | probability density | parameter | method of moments’ match

function (PDF)®7 | additiont”18.19 moments’
logistic®10 cumulative parameter maximum match
distribution substitution’ likelihood?2 bounds
function (CDF)!3
student t'*12 | quantile function trans- probability-
(inverse CDF)415 | formation®°20 | weighted?3- and L-
moments?4
characteristic series guantile
function'® expansion®2l | parameterization?°:25
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E4" #J "4 % # "1l R
K-S Distance
Source Distribution Approximation Method
Discrete* QPD
p: 30-40-30 | Normal Simple Logistic Metalog
q: 10-50-90 Q-Normal M, M3 My Mg
Normal (n+50, s=15) 0.200 0.000 0.000 0.035 0.035 0.035 0.006 0.006
Logistic (nF40, s=4.6) 0.200 0.032 0.009 0.000 0.000 0.000 0.000 0.000
Student t (df=6) 0.200 0.043 0.019 0.012 0.012 0.012 0.008 0.008
Extreme Value (n+100,s=20, e=-0.5) 0.200 0.064 0.020 0.093 0.093 0.070 0.017 0.009
Extreme Value (n+100,s=20, e=-0.2) 0.200 0.027 0.004 0.056 0.056 0.047 0.008 0.008
Extreme Value (n+100,5s=20, e=-0.025) 0.200 0.102 0.039 0.111 0.111 0.036 0.028 0.006
Maximum 0.200 0.102 0.039 0.111 0.111 0.070 0.028 0.009
Average 0.200 0.045 0.015 0.051 0.051 0.033 0.011 0.006
Rank based on lowest Maximum 8 5 3 6 6 4 2 1
Rank based on lowest Average 8 5 3 6 6 4 2 1
* Approximation is bounded, whereas source distribution is unbounded.
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K-S Distance
Source Distribution Approximation Method

Discrete*** QPD

p: 30-40-30 |Normal** Simple Logistic** Log Metalog

g: 10-50-90 Q-Normal** M,/ M9 M, M9
Lognormal (n+0, s=0.5) 0.200 0.130 0.068 0.140 0.035 0.035 0.006 0.006
Lognormal (n+0, s=0.3) 0.200 0.078 0.026 0.092 0.035 0.035 0.006 0.006
Lognormal (n+0, s=0.15) 0.200 0.039 0.012 0.060 0.035 0.035 0.006 0.006
Weibull (1 =3, k=3) 0.200 0.023 0.009 0.058 0.103 0.037 0.022 0.006
Weibull (1 =7, k=7) 0.200 0.044 0.009 0.066 0.103 0.037 0.022 0.006
Gamma (k=4, g=2) 0.200 0.088 0.029 0.106 0.062 0.038 0.011 0.006
Gamma (k=2, g=2) 0.200 0.124 0.056 0.142 0.078 0.038 0.015 0.006
Inverse Gamma (a=3, b=1) 0.200 0.240 = 0.245 0.068 0.038 0.012 0.006
Inverse Gamma (a=5, b=0.5) 0.200 0.174 0.149 0.179 0.059 0.038 0.010 0.006
Exponential (] =0.5) 0.200 0.174 0.130 0.193 0.103 0.037 0.022 0.006
Chi-Squared (df=3) 0.200 0.143 0.077 0.161 0.087 0.038 0.017 0.006
Chi-Squared (df=6) 0.200 0.101 0.038 0.119 0.068 0.038 0.012 0.006
Inverse Chi-Squared (df=3) 0.200 0.388 = 0.394 0.087 0.038 0.017 0.006
Inverse Chi-Squared (df=6) 0.200 0.240 = 0.245 0.068 0.038 0.012 0.006
F (dfi=1, df2=1) 0.200 0.621 = 0.623 0.020 0.020 0.001 0.001
F (dfi=15, df2=30) 0.200 0.106 0.045 0.118 0.039 0.033 0.007 0.006
Maximum 0.200 0.621 0.149 0.623 0.103 0.038 0.022 0.006
Awerage 0.200 0.170 0.054 0.184 0.066 0.036 0.013 0.006
Rank based on lowest Maximum 6 7 5 8 4 3 2 1
Rank based on lowest Average 8 6 4 7 5 3 2 1

*  Approximation method does not yield a valid probability distribution.

** Approximation is unbounded whereas source distribution is semi-bounded.

***Approximation is bounded whereas source distribution is semi-bounded. In addition, low bound
of approximation does not correspond to low bound of source distribution.
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K-S Distance
Source Distribution Approximation Method

Discrete*** QPD

p: 30-40-30 |Normal** Simple Logistic** Logit Metalog

g: 10-50-90 Q-Normal** VP V/ P Y PR VL
Beta (a=3.5, b=3.5) 0.200 0.029 0.005 0.066 0.024 0.024 0.004 0.004
Beta (a=9, b=3.5) 0.200 0.054 0.012 0.084 0.044 0.031 0.008 0.005
Beta (a=0.8, b=0.9) 0.200 0.106 * 0.146 0.013 0.005 0.002 0.001
Beta (a=60, b=1.5) 0.200 0.138 0.069 0.157 0.085 0.037 0.017 0.006
Beta (a=1.2, b=1.2) 0.200 0.076 0.004 0.115 0.005 0.005 0.001 0.001
Beta (a=0.9, b=0.9) 0.200 0.095 * 0.135 0.003 0.003 0.000 0.000
Uniform (A=1, B=1) 0.200 0.088 0.000 0.127 0.000 0.000 0.000 0.000
Triangular (A=5,B=20, C=25) 0.200 0.077 0.016 0.112 0.033 0.019 0.009 0.003
Maximum 0.200 0.138 0.069 0.157 0.085 0.037 0.017 0.006
Average 0.200 0.083 0.018 0.118 0.026 0.016 0.005 0.002
Rank based on lowest Maximum 8 6 4 7 5 3 2 1
Rank based on lowest Average 8 6 4 7 5 3 2 1
*  Approximation method does not yield a valid probability distribution.
** Approximation is unbounded whereas source distribution is bounded.
*** Bounds of approximation do not correspond to bounds of source distribution.
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\| K-S Distance |
Unbounded Metalog

Source Distributions Mg Mg M Mg Mg Mo
Normal (n¥50, s=15) 0.006 0.002 0.001 0.001 0.001 0.000
Logistic (nF40, s=4.6) 0.000 0.000 0.000 0.000 0.000 0.000
Student t (df=6) 0.008 0.004 0.002 0.002 0.002 0.001
Extreme Value (n¥100,s=20, e=-0.5) 0.009 0.002 0.001 0.001 0.001 0.000
Extreme Value (n¥100,s=20, e=-0.2) 0.008 0.003 0.002 0.001 0.001 0.000
Extreme Value (n¥100,s=20, e=-0.025) 0.006 0.005 0.005 0.001 0.000 0.000
Maximum 0.009 0.005 0.005 0.002 0.002 0.001
Awerage 0.006 0.003 0.002 0.001 0.001 0.000
Rank based on lowest Maximum 6 4 5 3 2 1
Rank based on lowest Average 6 5 4 3 2 1

Semi-Bounded Log Metalog

Source Distributions M9 Mg % M.°9 M g% M g9 M 109
Lognormal (nF0, s=0.5) 0.006 0.002 0.001 0.001 0.001 0.000
Lognormal (nF0, s=0.3) 0.006 0.002 0.001 0.001 0.001 0.000
Lognormal (n¥0, s=0.15) 0.006 0.002 0.001 0.001 0.001 0.000
Weibull (1 =3, k=3) 0.006 0.004 0.003 0.001 0.000 0.000
Weibull (1 =7, k=7) 0.006 0.004 0.003 0.001 0.000 0.000
Gamma (k=4, gq=2) 0.006 0.002 0.002 0.001 0.000 0.000
Gamma (k=2, g=2) 0.006 0.003 0.002 0.001  0.000 0.000
Inverse Gamma (a=3, b=1) 0.006 0.002 0.002 0.001 0.000 0.000
Inverse Gamma (a=5, b=0.5) 0.006 0.002 0.001 0.001 0.000 0.000
Exponential (| =0.5) 0.006 0.004 0.003 0.001 0.000 0.000
Chi-Squared (df=3) 0.006 0.003 0.003 0.001 0.000 0.000
Chi-Squared (df=6) 0.006 0.002 0.002 0.001 0.000 0.000
Inverse Chi-Squared (df=3) 0.006 0.003 0.003 0.001 0.000 0.000
Inverse Chi-Squared (df=6) 0.006 0.002 0.002 0.001 0.000 0.000
F (dfi=1, df2=1) 0.001 0.000 0.000 0.000 0.000 0.000
F (df1=15, df2=30) 0.006 0.002 0.001 0.000 0.000 0.000
Maximum 0.006 0.004 0.003 0.001 0.001 0.000
Awerage 0.006 0.002 0.002 0.001 0.000 0.000
Rank based on lowest Maximum 6 5 4 3 2 1
Rank based on lowest Average 6 5 4 3 2 1
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K-S Distance |
Bounded Logit Metalog
Source Distributions M g9t Mglodgt Mgt pglogtt  pgglogt g logit
Beta (a=3.5, b=3.5) 0.004 0.001 0.000 0.000 0.000 0.000
Beta (a=9, b=3.5) 0.005 0.002 0.001 0.000 0.000 0.000
Beta (a=0.8, b=0.9) 0.001 0.000 0.000 0.000 0.000 0.000
Beta (a=60, b=1.5) 0.006 0.003 0.003 0.001 0.000 0.000
Beta (a=1.2, b=1.2) 0.001 0.000 0.000 0.000 0.000 0.000
Beta (a=0.9, b=0.9) 0.000 0.000 0.000 0.000 0.000 0.000
Uniform (A=1, B=1) 0.000 0.000 0.000 0.000 0.000 0.000
Triangular (A=5,B=20, C=25) 0.003 0.003 0.002 0.002 0.001 0.001
Maximum 0.006 0.003 0.003 0.002 0.001 0.001
Awerage 0.002 0.001 0.001 0.000 0.000 0.000
Rank based on lowest Maximum 6 5 4 3 2 1
Rank based on lowest Awverage 6 5 4 3 2 1
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