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=
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Sph(h) =

⎧⎨
⎩1.5(h/a)− 0.5(h/a)3, h ≤ a

1,

Gaus(h) = 1− exp(−3(h/a)2)

Exp(h) = 1− exp(−3h/a)
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h
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√√√√ 1
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HV ( ) = −
C∑
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[pc( )× ln(pc( ))] c = 1, ..., C



β0 β1

Y x

β0

β1

E(Y | x) = β0 + β1x

Y x y

E(Y ) x x

Y ε

Y = β0 + β1x+ ε

β1



Y x ε

E(ε) = 0 V ar(ε) = σ2

β0 β1

e

y ŷ ei = yi − ŷi; i = 1, ..., n

SSE = SSR =
n∑

i=1

(yi − ŷi)
2

R2

SST =
n∑

i=1

(yi − ȳi)
2; i = 1, ..., n

(yi − ŷi)
2

(yi − ȳi)
2

SST−SSE R2 R2 = 1

R2 = 1− SSE

SST



R2

R2

R2

R2 R2

R2 R2

R2 R2

β0 = 0.207 β1 = 0.276

β1

β1 = 0

β1



< 0.05

R2 = 0.196

β0

R2 R2



P

E(Y | x1, ..., xp) = Y = β0 + β1x1 + ...+ βpxp; p = 1, ..., P

E(Y | x) = Y = β0 + β1x+ β2x
2 + ...+ βrx

r

R2

β1, ..., βp

R2

R2

Y = β0 + β1mean+ β2stdv + β3DHS + β4entropy



R2 = 0.43

R2 = 0.196
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p − value < 0.05
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R2 R2

                  EXTENDED TORNADO CHART

                            Linear Model

                   Summary Statistics

R-sq, %     43.045

Adj. R-sq, %     43.038

Std. Error      0.098

F’s P-value      0.000

Prediction, %     43.079

BIC **********

                 Predictors  Response: Uncertainty

Local stdv (%)

Entropy

Local mean (%)

DHS

                0.07

                0.04

                0.29

                0.60

               -0.34

               -0.10

                0.50

                0.22

               -0.23

                0.43

               -0.06

               -0.11

                0.45

                0.21

                0.44

                0.46

                0.28

                0.45

              155.47

               39.66

               -0.49

                0.26

                0.00

               -0.48

                0.33

                0.13

                1.00

                0.39

                 ---

                 ---

                                                Number of data =                                  62400

  Estimated standardized sensitivity coefficients at confidence level alpha =                                               0.050
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R2 = 0.424 R2

R2 = 0.218



R2

                  EXTENDED TORNADO CHART

                         Quadratic Model

                   Summary Statistics

R-sq, %     50.816

Adj. R-sq, %     50.806

Std. Error      0.091

F’s P-value      0.000

Prediction, %     50.858

BIC **********

                 Predictors  Response: Uncertainty

Entropy

Local stdv (%)

Local mean (%)

DHS (m)

                0.50

                0.22

               -0.23

                0.43

               -0.04

               -0.06

                0.07

                0.04

                0.29

                0.60

               -0.36

               -0.11

                0.45

                0.21

                0.44

                0.46

                0.30

                0.48

              155.47

               39.66

               -0.49

                0.26

                0.00

               -0.48

                0.33

                0.13

                1.00

                0.39

                 ---

                 ---

                                                Number of data =                                  62400

  Estimated standardized sensitivity coefficients at confidence level alpha =                                               0.050
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X

X



Y X1, ..., Xp

θ(Y ) φ1(X1), ..., φp(Xp)

θ(Y ) = α +
P∑
i=1

φi(Xi) + ε

ε2

θ(Y )∑P
i=1 φi(Xi)



σy

σ = 0.536

σ = 0.374 σ = 0.228 σ = 0.091

θ(Y )
∑P

i=1 φi(Xi)





V ar {Uncertainty}

Δ {Uncertainty | DHS}

σ2( ) =
V ar {Uncertainty} − V ar {Uncertainty | DHS}

V ar {Uncertainty}



Δ {Uncertainty | DHS}
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ρAB ρAC ρBC
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Var A Realizations

0.01 1.01 2.01 3.01

0.00

0.20

0.40

0.60

0.80

1.00
Histogram Reproduction of Var A in RT 211

Realization Statistics

Number of real. 100

Realization mean 0.20
Stdev. of the mean 0.01

Realization stdev. 0.30
Stdev. of the stdev. 0.02

Reference Statistics

Number of data 11560

Reference mean 0.20
Reference stdev. 0.31

Weights used
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Var B  Realizations

0.01 0.51 1.01 1.51 2.01
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Histogram Reproduction of Var B in RT 321

Realization Statistics

Number of real. 100

Realization mean 0.16
Stdev. of the mean 0.01

Realization stdev. 0.13
Stdev. of the stdev. 0.01

Reference Statistics

Number of data 2791

Reference mean 0.16
Reference stdev. 0.13

Weights used
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                  EXTENDED TORNADO CHART

                            Linear Model

                    Summary Statistics
R-sq, %     59.364
Adj. R-sq, %     59.362
Std. Error      0.127
F’s P-value      0.000
Prediction, %     59.423
BIC **********

                  Predictors  Response: Uncertainty

Entropy

Local stdv 

Local mean

DHS

                0.34
                0.32

                0.16
                0.92

                0.00
                0.00

                0.09
                0.08

                0.52
                0.84

                0.12
                0.05

                0.34
                0.25

                0.53
                0.75

                0.29
                0.36

              761.28
              377.61

               -0.67
                0.50

                0.00
               -0.56

                0.36
                0.20

                1.00
                0.55

                 ---
                 ---

                                                Number of data =                                 162110
  Estimated standardized sensitivity coefficients at confidence level alpha =                                               0.050
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t                   EXTENDED TORNADO CHART

                         Quadratic Model

                    Summary Statistics
R-sq, %     68.504
Adj. R-sq, %     68.501
Std. Error      0.112
F’s P-value      0.000
Prediction, %     68.572
BIC **********

                  Predictors  Response: Uncertainty

Local stdv 

Entropy

Local mean

DHS

                0.09
                0.08

                0.52
                0.84

               -0.04
               -0.02

                0.34
                0.32

                0.16
                0.92

                0.02
                0.03

                0.34
                0.25

                0.53
                0.75

                0.34
                0.43

              761.28
              377.61

               -0.67
                0.50

                0.00
               -0.66

                0.36
                0.20

                1.00
                0.55

                 ---
                 ---

                                                Number of data =                                 162110
  Estimated standardized sensitivity coefficients at confidence level alpha =                                               0.050
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EG( ) = V arA( ) + V arB( )− 0.1× V arC( )

no

nw

EV = −1 + 4(0.25) = 0

EV ( ) = −1
nw∑
j=1

nw( ) + 4
no∑
i=1

EGo( )
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EquivalentGrade = 0.25× V ar12 − 1.5× V ar2 + V ar3 + 0.01
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V alue = WasteV alue×
n∑

SMUswaste+Weq.Grade×
n∑

EqGradeore ∀ 0 ≤ n ≤ nz






