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Models used for Evaluation

Background Optimization Problems

Distance Function Constraints
D(X, Y)
Multiplicative Model : Ordinary KL Entropy Distance: |Row-Sum and Column-Sum
O—-D Traffic Xii=Yiix Eix F} 2iiXilog(Xij.” Y1) Constraints :
YiXi=a.;
Matrix X ={Xj} YiXij=ai
Additive Model : Euclidean Distance : Row-Sum and Column-Sum
Xij=Yij+ Ei+F} Dij (Xi—Yp)* * 2 Constraints
Additive Fractional Model : Inverted KL Entropy Distance : ROW'Sutp and Column-Sum
Xij=Yi/(Bi+ Fy) 2ij Yijlog(Yi/ Xi) Constraints
Super-Functional Model : Symmetric KL Entropy Distance: | Row-Sum and Column-Sum
Xij=Yijx Eix Eixexp(Yi/ Xij) 2j(Xy— Yij)log Xij-log Yij) Constraints
(p-Dth Root Additive Model : Lp-metric Distance : Row-Sum and Column-Sum
Xij=Yij+ B+ F)# * (1/(p-1) 25 (X~ Yi)* ¥ p Constraints
Squared Model : Chi-squared Distance : Row:Sum and Column-Sum
Constraints

Xijx » 2 =(Yij* « 2)/(Ei+Fy)

(X — Yi) * * 2 Xij

Single Vector Model : Xjj= Yijx Eix Ej

Ordinary KL Entropy Distance:
21 Xilog(Xy Vi)

Cross'Sum Constraints :

Y iXik+ X X=ak

Pairwise
Comparison

Matrix X =X}

Xiy=U.V;

Ratio Model with Single Weight | Ordinary KL Entropy Distance Cross-Difference Constraints :

Vector : With  ¥y= 3 Xij- 5 Xie=Pe

Xy=Wi W, :

Difference Model : Euclidean Distance with Yiji=0 | Cross-Difference Constraints

Xi=Wi— W

Ratio Model with Two Kinds of | Ordinary KL Entropy Distance Row-Sum and Column-Sum
Weight Vectors : With  Yi=1 Constraints

(p—Dth Root Difference Model : Euclidean Distance with ¥Yj;=0 [ Cross-Difference Constraints
Xij=(Wi— Wj)* *{1/p-1)}
First-order ~ Additive Model with | Euclidean Distance with Yy=« |Row-Sum and Column-Sum
Two Factors : Constraints
| Xy=u +ait B
Block Design — -
Factor Model |Second-order Additive Model with | Euclidean Distance withYj=« +Cj| Row-Sum and Column-Sum
Two Factors : Constraints
Xy=u + ai+ B,;+Cy
First-order ~Additive Model with | Euclidean Distance with Yjr=4 | Two'Index-Sum Constraints :
T}iree Factors : /X: {X‘jk}, Y={Y} DXY) ZJ}IUYI)"—T ar.
Xik=u +ai+Bj+7rk =Zijl{(x“'ilr— Yik) % * 2] 21’,ka/(=3,;'.
2 i Xigk=a ..k
Second-order Additive Model with | Euclidean Distance with Yix= 4 | Two-Index-Sum Constraints+

Three Factors :
Cjk=tt + @i+ Bj+ 7 k+Cyj+Dir+
Ej

[X={Xir}, Y={¥i) DXV}
=X ik(Xik— Yig) % * 2]

Single-Index-Sum Constraints :

ZeXje=aj.
2 Xik=aik
2 iXik= a jk

[ Third- order Additive Model with
Three Factors :

Xik=u + ai+ B+ 7 k+ Cyj+Dix +
Ejk+ Fyk

Euclidean Distance with

+ Fijk

X={ X}, Y={Yi), DX Y)
=ik — Yip)* % 2]

Y= u

Two-Index-Sum Constraints+
Single-Index-Sum Constraints

Xi=u +(ai+ B)* *{1/p-1)}

Fi.rst-Order Multiplicative =~ Model | Ordinary KL Entropy Distance Row-Sum and Column-Sum
with Two Factors : with  Yy=u Constraints

Xi=u X aix

First-Order Additive Fractional | Inverted KL Entropy Distance Row-Sum and Column-Sum
Model With Two Factors: with Yii=u« Constraints

Xij=u ai+ B,

First-Order (p—1)th Root Additive | Lp-metric Distance with Yi=u Row-Sum and Column-Sum
Model : Constraints
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