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Supplementary Material

Table S1

Comparison of HV and Statistical Results on DTLZ And WFG Test Problems (“+”-Win, “~”-Tie, “-”"-Loss)

F*

NSGA-1111*

NSGA-1112*

NSGA-111s*

NSGA-1114*

NSGA-111s*

DTLZ1

5.82E-1(L.75E-4)

5.83E-1(5.40E-5)-

5.82E-1(LA42E-4)~

5.83E-1(9.73E-5)-

5.82E-1(1.83E-4)=

9.45E-1(1.73E-4)

9.45E-1(2.41E-4)~

9.45E-1(3.07E-4)~

9.45E-1(2.63E-4)~

9.45E-1(2.47E-4)~

9.90E-1(3.95E-3)

9.90E-1(1.13E-4)=

9.89E-1(5.41E-3)=

9.90E-1(L.05E-4)~

9.90E-1(8.37E-5)~

9.85E-1(6.71E-2)

9.97E-1(1.14E-3)=

9.98E-1(6.72E-5)~

9.97E-1(1.76E-3)~

9.98E-1(5.02E-4)~

9.96E-1(L.91E-2)

9.97E-1(L49E-2)~

9.96E-1(L67E-2)~

1.00E+0(2.62E-4)~

1.00E+0(2.26E-4)~

DTLZ2

3.47E-1(6.33E-7)

3.47E-1(1.33E-7)=

3.47E-1(2.01E-7)=

3.47E-1(4.83E-7)=

3.47E-1(8.51E-8)~

7.15E-1(4.85E-4)

7.15E-1(4.62E-4)~

7.15E-1(3.97E-4)-

7.15E-1(3.47E-4)~

7.15E-1(4.04E-4)-

8.61E-1(3.63E-4)

8.61E-1(4.42E-4)~

8.61E-1(3.99E-4)~

8.61E-1(3.77E-4)~

8.61E-1(3.07E-4)=

9.21E-1(2.60E-2)

9.17E-1(2.53E-2)~

9.26E-1(3.19E-4)~

9.21E-1(1.77E-2)~

9.25E-1(5.71E-3)=

9.66E-1(L.23E-2)

9.66E-1(L17E-2)~

9.59E-1(2.02E-2)+

9.64E-1(L42E-2)~

9.62E-1(L.76E-2)~

DTLZ3

3.45E-1(1.46E-3)

3.46E-1(1.08E-3)~

3.46E-1(1.11E-3)~

3.46E-1(7.35E-4)-

3.46E-1(9.63E-4)-

7.13E-1(2.05E-3)

7.14E-1(L.32E-3)~

7.13E-1(L.35E-3)~

7.14E-1(L59E-3)=

7.13E-1(L.94E-3)~

8.57E-1(3.03E-3)

8.56E-1(3.34E-3)~

8.57E-1(2.33E-3)=

8.57E-1(3.02E-3)~

8.57E-1(3.53E-3)=

9.13E-1(5.09E-2)

9.23E-1(1.83E-3)~

9.02E-1(8.18E-2)~

9.23E-1(2.54E-3)~

9.23E-1(L97E-3)=

9.38E-1(6.96E-2)

9.67E-1(5.85E-3)-

9.48E-1(4.46E-2)~

9.03E-1(L67E-1)=

9.24E-1(9.38E-2)~

DTLZ4

3.47E-1(1.53E-5)

3.47E-1(1.20E-4)+

3.47E-1(1.06E-5)~

3.47E-1(5.33E-5)~

3.47E-1(4.39E-6)~

7.10E-1(2.87E-2)

6.89E-1(6.09E-2)+

7.04E-1(4.04E-2)~

7.15E-1(4.98E-4)=

6.94E-1(5.59E-2)~

8.61E-1(3.89E-4)

8.51E-1(3.20E-2)+

8.61E-1(3.15E-4)~

8.53E-1(3.12E-2)~

8.61E-1(4.53E-4)~

9.20E-1(2.69E-2)

9.12E-1(3.05E-2)~

9.17E-1(2.52E-2)~

9.26E-1(2.68E-4)~

9.24E-1(8.55E-3)~

9.67E-1(L17E-2)

9.66E-1(1.08E-2)=

9.64E-1(1.38E-2)=

9.66E-1(1.29E-2)~

9.68E-1(8.98E-3)~

DTLZ5

3.47E-1(5.99E-7)

3.47E-1(7.05E-7)~

3.47E-1(4.99E-8)~

3.47E-1(4.55E-8)~

3.47E-1(9.57E-8)~

1.40E-1(3.64E-3)

1.40E-1(2.10E-3)~

1.41E-1(2.38E-3)~

1.40E-1(2.32E-3)~

1.41E-1(2.10E-3)~

9.59E-2(L.07E-2)

9.75E-2(4.12E-3)~

9.88E-2(3.82E-3)~

9.70E-2(5.24E-3)~

9.86E-2(2.67E-3)~

9.16E-2(2.09E-3)

9.21E-2(2.27E-3)~

9.20E-2(2.38E-3)~

9.21E-2(2.62E-3)~

9.13E-2(2.25E-3)=

8.90E-2(2.31E-3)

8.62E-2(5.54E-3)+

8.92E-2(2.71E-3)~

8.83E-2(3.04E-3)~

8.74E-2(3.65E-3)+

DTLZ6

3.47E-1(4.71E-8)

3.47E-1(4.08E-8)=

347E-1(2.69E-8)~

3.47E-1(4.68E-8)~

3.47E-1(3.98E-8)=

1.36E-1(3.63E-3)

1.33E-1(L.03E-2)=

1.35E-1(6.91E-3)=

1.35E-1(5.32E-3)~

1.32E-1(9.32E-3)+

9.13E-2(L.34E-3)

9.21E-2(2.91E-3)~

9.14E-2(1.73E-3)~

9.15E-2(1.99E-3)~

9.12E-2(L.30E-3)~

9.11E-2(8.75E-4)

9.11E-2(5.32E-4)~

9.11E-2(8.47E-4)~

9.10E-2(5.71E-4)=

9.11E-2(5.17E-4)~

9.09E-2(2.24E-4)

9.09E-2(2.07E-4)=

9.09E-2(2.81E-4)=

9.10E-2(3.17E-4)=

8.63E-2(L.82E-2)=

DTLZ7

2.43E-1(2.07E-5)

2.43E-1(L87E-5)~

2.43E-1(1.96E-5)=

2.43E-1(1.29E-5)~

2.43E-1(1.46E-5)~

2.58E-1(3.82E-3)

2.58E-1(5.50E-3)=

2.58E-1(3.86E-3)=

2.57E-1(5.59E-3)~

2.59E-1(5.89E-3)=

2.30E-1(2.84E-3)

2.31E-1(2.74E-3)~

2.31E-1(2.48E-3)~

2.31E-1(2.68E-3)~

2.30E-1(2.50E-3)~

2.12E-1(2.36E-3)

2.12E-1(2.94E-3)~

2.13E-1(2.58E-3)=

2.13E-1(2.75E-3)=

2.12E-1(2.84E-3)~

1.82E-1(7.54E-3)

1.81E-1(7.78E-3)~

1.80E-1(7.46E-3)~

1.82E-1(7.56E-3)~

1.85E-1(7.92E-3)~

WFG1

6.73E-1(8.85E-3)

6.77E-1(5.95E-3)-

6.73E-1(L17E-2)=

6.77E-1(6.99E-3)-

6.69E-1(2.10E-2)~

9.83E-1(9.86E-3)

9.84E-1(8.16E-3)~

9.83E-1(8.62E-3)~

9.82E-1(9.63E-3)=

9.82E-1(1.09E-2)=

8.59E-1(2.95E-2)

8.70E-1(2.21E-2)=

8.62E-1(2.30E-2)=

8.58E-1(2.14E-2)~

8A1E-1(2.61E-2)+

9.89E-1(1.95E-2)

9.83E-1(2.32E-2)=

9.93E-1(1.06E-2)=

9.83E-1(2.61E-2)~

9.85E-1(2.82E-2)=

9.99E-1(3.07E-4)

9.99E-1(6.37E-4)+

9.99E-1(3.30E-4)~

9.99E-1(5.31E-4)~

9.99E-1(3.94E-4)+

WFG2

6.32E-1(3.13E-4)

6.32E-1(3.82E-4)+

6.32E-1(4.89E-4)+

6.32E-1(4.81E-4)+

6.32E-1(3.20E-4)+

9.88E-1(6.01E-4)

9.88E-1(4.99E-4)~

9.88E-1(4.14E-4)~

9.88E-1(4.40E-4)~

9.88E-1(3.87E-4)~

9.95E-1(9.23E-4)

9.95E-1(9.24E-4)=

9.95E-1(8.78E-4)=

9.95E-1(8.58E-4)~

9.95E-1(8.78E-4)=

9.96E-1(1.12E-3)

9.96E-1(1.11E-3)=

9.97E-1(1.07E-3)-

9.96E-1(L.54E-3)~

9.97E-1(1.13E-3)=

9.98E-1(9.61E-4)

9.97E-1(1.09E-3)~

9.97E-1(1.19E-3)~

9.97E-1(9.06E-4)+

9.97E-1(1.54E-3)=

WFG3

5.82E-1(2.48E-4)

5.82E-1(2.75E-4)~

5.82E-1(2.14E-4)~

5.82E-1(2.12E-4)~

5.82E-1(2.22E-4)-

2.55E-1(7.27E-3)

2.56E-1(9.22E-3)~

2.55E-1(6.04E-3)~

2.55E-1(6.72E-3)~

2.55E-1(8.01E-3)=

5.04E-2(2.00E-2)

5.37E-2(L.83E-2)=

5.04E-2(2.58E-2)~

4.70E-2(1.82E-2)~

5 44E-2(2.01E-2)~

2.95E-2(L.56E-2)

3.62E-2(1.85E-2)=

2.39E-2(L93E-2)~

2.08E-2(1.43E-2)+

2.33E-2(1.79E-2)=

8.98E-3(9.60E-3)

1.93E-2(8.65E-3)-

5.58E-4(1.08E-3)+

2.68E-3(8.51E-3)+

3.06E-3(7.07E-3)+

WFG4

3.47E-1(3.93E-5)

3.47E-1(4.10E-5)=

3.47E-1(5.41E-5)~

3.47E-1(4.39E-5)~

3.47E-1(5.02E-5)~

7.11E-1(9.16E-4)

7.12E-1(6.59E-4)~

7.11E-1(9.85E-4)~

7.11E-1(9.62E-4)~

7.11E-1(9.10E-4)~

8.48E-1(2.03E-3)

8.4BE-1(L21E-3)~

8.45E-1(L.74E-2)~

8.45E-1(L.72E-2)~

8.47E-1(L53E-3)~

9.12E-1(2.57E-3)

9.07E-1(2.21E-2)=

9.08E-1(L.59E-2)=

9.12E-1(LA1E-3)=

9.13E-1(2.42E-3)=

9.61E-1(L.72E-3)

9.60E-1(2.80E-3)~

9.61E-1(L.78E-3)=

9.60E-1(6.68E-3)=

9.61E-1(L.37E-3)~

WFG5

3.13E-1(5.99E-5)

3.13E-1(2.95E-5)=

3.13E-1(6.27E-5)=

3.13E-1(L.00E-3)=

3.13E-1(1.26E-5)-

6.68E-1(5.20E-4)

6.69E-1(4.72E-4)-

6.69E-1(5.11E-4)-

6.69E-1(5.48E-4)-

6.69E-1(4.63E-4)-

8.06E-1(4.40E-4)

8.05E-1(4.21E-4)~

8.06E-1(3.87E-4)~

8.06E-1(4.44E-4)~

8.06E-1(4.48E-4)=

8.63E-1(6.86E-4)

8.63E-1(4.66E-4)~

8.63E-1(6.30E-4)~

8.63E-1(7.01E-4)=

8.63E-1(8.25E-4)~

9.04E-1(3.44E-4)

9.04E-1(2.35E-4)~

9.04E-1(2.72E-4)~

9.03E-1(3.27E-4)=

9.04E-1(3.25E-4)-

WFG6

3.08E-1(8.20E-3)

3.07E-1(5.28E-3)~

3.08E-1(6.81E-3)~

3.11E-1(6.92E-3)=

3.09E-1(7.33E-3)=

6.61E-1(8.37E-3)

6.61E-1(8.38E-3)~

6.60E-1(7.44E-3)~

6.59E-1(8.78E-3)~

6.58E-1(7.74E-3)~

7.99E-1(6.00E-3)

7.98E-1(9.34E-3)=

7.93E-1(8.70E-3)+

7.96E-1(9.48E-3)~

7.93E-1(L.01E-2)+

8.41E-1(1.58E-2)

8.39E-1(1.86E-2)=

8.38E-1(1.85E-2)=

8.41E-1(L71E-2)~

8.41E-1(1.79E-2)=

= = = = = = = = = = = = =
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8.78E-1(L54E-2)

8.75E-1(2.12E-2)~

8.84E-1(1.39E-2)~

8.78E-1(L50E-2)~

8.85E-1(L.63E-2)-
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Table S1

(Continue)

2 3.47E-1(2.04E-5) 3.47E-1(1.98E-5)~ 34TE-1(L74E-5)= 347E-1(L.75E-5)= 3.47E-1(2.05E-5)~
5[4 7.12E-1(5.96E-4) 7.12E-1(6.03E-4)= 7.12E-1(5.59E-4)= 7.12E-1(7.24E-4)= 7.12E-1(5.90E-4)=
Z | 6 8.55E-1(8.20E-4) 8.55E-1(9.75E-4)+ 8.55E-1(7.27E-4)= 8.55E-1(8.41E-4)= 8.55E-1(6.42E-4)=
= [ s 9.17E-1(1.09E-3) 9.17E-1(1.20E-3)= 9.17E-1(1.06E-3)= 9.14E-1(1.61E-2)= 9.16E-1(7.31E-3)=

10 | 9.58E-1(154E-2) 9.62E-1(1.16E-2)= 9.61E-1(1.22E-2)= 9.62E-1(1.13E-2)~ 9.61E-1(1.39E-2)=

2 3.03E-1(4.43E-4) 3.02E-1(4.46E-4)~ 3.03E-1(5.61E-4)~ 3.03E-1(5.29E-4)~ 3.03E-1(4.80E-4)~
8 4 6.34E-1(1.70E-3) 6.35E-1(9.54E-4)= 6.35E-1(8.40E-4)= 6.34E-1(2.61E-3)= 6.34E-1(9.33E-4)=
T |6 7.67E-1(1.95E-3) 7.68E-1(1.54E-3)- 7.64E-1(1.88E-2)~ 7.67E-1(L.63E-3)~ 7.67E-1(1.88E-3)~
2 [ 38 7.84E-1(2.74E-2) 7.84E-1(2.39E-2)~ 7.84E-1(2.76E-2)~ 7.85E-1(2.46E-2)~ 7.82E-1(2.32E-2)~

10 | 8.68E-1(181E-2) 8.62E-1(L.41E-2)= 8.64E-1(1.67E-2)~ 8.65E-1(1.60E-2)~ 8.64E-1(1.83E-2)=

2 3.39E-1(L.67E-2) 3.40E-1(L.67E-2)~ 3.40E-1(1.68E-2)~ 3.40E-1(1.67E-2)= 3.43E-1(9.86E-4)~
8 4 6.77E-1(3.22E-3) 6.77E-1(3.05E-3)= 6.76E-1(3.38E-3)= 6.76E-1(3.44E-3)= 6.75E-1(2.84E-3)+
T |6 7.82E-1(2.70E-2) 7.92E-1(1.68E-2)- 7.81E-1(3.07E-2)= 7.91E-1(L.66E-2)~ 7.91E-1(1.55E-2)~
2 [ s 8.20E-1(6.04E-2) 8.49E-1(9.47E-3)- 8.28E-1(4.89E-2)= 8.31E-1(4.92E-2)= 8.11E-1(6.70E-2)=

10 | 8.76E-1(5.84E-2) 8.99E-1(8.01E-3)- 8.68E-1(6.04E-2)~ 8.83E-1(4.57E-2)~ 8.85E-1(4.24E-2)~

W/LIT 7/9/64 4/3/73 414]72 8/7/65
Table S2

Comparison of HV and Statistical Results on DTLZ And WFG Test Problems (“+”-Win, “~”-Tie, “-”"—Loss)

# | M NSGA-I11* NSGA-I11* NSGA-I113* NSGA-I114* NSGA-IIIs*

2 5.83E-1(5.40E-5) 5.82E-1(1.75E-4)+ 5.82E-1(L.42E-4)+ 5.83E-1(9.73E-5)= 5.82E-1(1.83E-4)=
< L4 9.45E-1(2.41E-4) 9.45E-1(1.73E-4)= 9.45E-1(3.07E-4)= 9.45E-1(2.63E-4)= 9.45E-1(2.47E-4)=
-6 9.90E-1(1.13E-4) 9.90E-1(3.95E-3)= 9.89E-1(5.41E-3)= 9.90E-1(1.05E-4)= 9.90E-1(8.37E-5)=
o [s 9.97E-1(1.14E-3) 9.85E-1(6.71E-2)= 9.98E-1(6.72E-5)- 9.97E-1(L.76E-3)= 9.98E-1(5.02E-4)=

10 9.97E-1(1.49E-2) 9.96E-1(1.91E-2)~ 9.96E-1(1.67E-2)~ 1.00E+0(2.62E-4)~ 1.00E+0(2.26E-4)~

2 3.47E-1(1.33E-7) 3.47E-1(6.33E-7)= 3.47E-1(2.01E-7)= 3.47E-1(4.83E-7)= 3.47E-1(8.51E-8)=
‘,Q“ 4 7.15E-1(4.62E-4) 7.15E-1(4.85E-4)~ 7.15E-1(3.97E-4)~ 7.15E-1(3.47E-4)~ 7.15E-1(4.04E-4)~
[ 6 8.61E-1(4.42E-4) 8.61E-1(3.63E-4)= 8.61E-1(3.99E-4)= 8.61E-1(3.77E-4)= 8.61E-1(3.07E-4)=
o|s 9.17E-1(2.53E-2) 9.21E-1(2.60E-2)= 9.26E-1(3.19E-4)- 9.21E-1(L.77E-2)= 9.25E-1(5.71E-3)=

10 | 9.66E-1(1.17E-2) 9.66E-1(1.23E-2)~ 9.59E-1(2.02E-2)= 9.64E-1(1.42E-2)~ 9.62E-1(1.76E-2)~

2 3.46E-1(1.08E-3) 3.45E-1(1.46E-3)= 3.46E-1(1.11E-3)= 3.46E-1(7.35E-4)- 3.46E-1(9.63E-4)=
QL4 7.14E-1(1.32E-3) 7.13E-1(2.05E-3)~ 7.13E-1(1.35E-3)= 7.14E-1(1.59E-3)~ 7.13E-1(1.94E-3)=
':l 6 8.56E-1(3.34E-3) 8.57E-1(3.03E-3)= 8.57E-1(2.33E-3)~ 8.57E-1(3.02E-3)= 8.57E-1(3.53E-3)~
o8 9.23E-1(1.83E-3) 9.13E-1(5.09E-2)= 9.02E-1(8.18E-2)= 9.23E-1(2.54E-3)= 9.23E-1(1.97E-3)=

10 | 9.67E-1(5.85E-3) 9.38E-1(6.96E-2)+ 9.48E-1(4.46E-2)+ 9.03E-1(L.67E-1)+ 9.24E-1(9.38E-2)+

2 3.47E-1(1.20E-4) 3.47E-1(1.53E-5)- 3.47E-1(1.06E-5)- 3.47E-1(5.33E-5)= 3.47E-1(4.39E-6)-
NI 6.89E-1(6.09E-2) 7.10E-1(2.87E-2)- 7.04E-1(4.04E-2)= 7.15E-1(4.98E-4)- 6.94E-1(5.59E-2)~
[ 6 8.51E-1(3.20E-2) 8.61E-1(3.89E-4)- 8.61E-1(3.15E-4)- 8.53E-1(3.12E-2)= 8.61E-1(4.53E-4)-
] 8 9.12E-1(3.05E-2) 9.20E-1(2.69E-2)= 9.17E-1(2.52E-2)= 9.26E-1(2.68E-4)- 9.24E-1(8.55E-3)-

10 9.66E-1(1.08E-2) 9.67E-1(1.17E-2)= 9.64E-1(1.38E-2)~ 9.66E-1(1.29E-2)= 9.68E-1(8.98E-3)~

2 3.47E-1(7.05E-7) 3.47E-1(5.99E-7)= 3.47E-1(4.99E-8)- 3.47E-1(4.55E-8)- 3.47E-1(9.57E-8)=
0 [ 4 1.40E-1(2.10E-3) 1.40E-1(3.64E-3)~ 1.41E-1(2.38E-3)~ 1.40E-1(2.32E-3)~ 1.41E-1(2.10E-3)~
':l 6 9.75E-2(4.12E-3) 9.59E-2(1.07E-2)= 9.88E-2(3.82E-3)= 9.70E-2(5.24E-3)= 9.86E-2(2.67E-3)=
o[s 9.21E-2(2.27E-3) 9.16E-2(2.09E-3)~ 9.20E-2(2.38E-3)~ 9.21E-2(2.62E-3)= 9.13E-2(2.25E-3)=

10 8.62E-2(5.54E-3) 8.90E-2(2.31E-3)- 8.92E-2(2.71E-3)- 8.83E-2(3.04E-3)- 8.74E-2(3.65E-3)~

2 3.47E-1(4.08E-8) 3.47E-1(4.71E-8)= 3.47E-1(2.69E-8)= 3.47E-1(4.68E-8)~ 3.47E-1(3.98E-8)=
@ [ 4 1.33E-1(1.03E-2) 1.36E-1(3.63E-3)~ 1.35E-1(6.91E-3)~ 1.35E-1(5.32E-3)~ 1.32E-1(9.32E-3)~
- |6 9.21E-2(2.91E-3) 9.13E-2(1.34E-3)= 9.14E-2(1.73E-3)= 9.15E-2(1.99E-3)= 9.12E-2(1.30E-3)=
o [s 9.11E-2(5.32E-4) 9.11E-2(8.75E-4)~ 9.11E-2(8.47E-4)= 9.10E-2(5.71E-4)= 9.11E-2(5.17E-4)=

10 | 9.09E-2(2.07E-4) 9.09E-2(2.24E-4)= 9.09E-2(2.81E-4)= 9.10E-2(3.17E-4)= 8.63E-2(1.82E-2)=

2 2.43E-1(1.87E-5) 2.43E-1(2.07E-5)= 2.43E-1(1.96E-5)= 2.43E-1(1.29E-5)~ 2.43E-1(L.46E-5)=
’,:l 4 2.58E-1(5.50E-3) 2.58E-1(3.82E-3)= 2.58E-1(3.86E-3)~ 2.57E-1(5.59E-3)= 2.59E-1(5.89E-3)~
- L6 2.31E-1(2.74E-3) 2.30E-1(2.84E-3)= 2.31E-1(2.48E-3)= 2.31E-1(2.68E-3)= 2.30E-1(2.50E-3)=
o [s 2.12E-1(2.94E-3) 2.12E-1(2.36E-3)~ 2.13E-1(2.58E-3)= 2.13E-1(2.75E-3)= 2.12E-1(2.84E-3)=

10 | 1.81E-1(7.78E-3) 1.82E-1(7.54E-3)= 1.80E-1(7.46E-3)= 1.82E-1(7.56E-3)= 1.85E-1(7.92E-3)=

2 6.77E-1(5.95E-3) 6.73E-1(8.85E-3)+ 6.73E-1(L17E-2)+ 6.77E-1(6.99E-3)~ 6.69E-1(2.10E-2)+
8 4 9.84E-1(8.16E-3) 9.83E-1(9.86E-3)= 9.83E-1(8.62E-3)~ 9.82E-1(9.63E-3)= 9.82E-1(1.09E-2)=~
I |6 8.70E-1(2.21E-2) 8.59E-1(2.95E-2)+ 8.62E-1(2.30E-2)= 8.58E-1(2.14E-2)+ 8.41E-1(2.61E-2)+
2 [8 9.83E-1(2.32E-2) 9.89E-1(1.95E-2)~ 9.93E-1(1.06E-2)- 9.83E-1(2.61E-2)~ 9.85E-1(2.82E-2)~

10 | 9.99E-1(6.37E-4) 9.99E-1(3.07E-4)- 9.99E-1(3.30E-4)= 9.99E-1(5.31E-4)= 9.99E-1(3.94E-4)=

2 6.32E-1(3.82E-4) 6.32E-1(3.13E-4)- 6.32E-1(4.89E-4)~ 6.32E-1(4.81E-4)+ 6.32E-1(3.20E-4)~
8 4 9.88E-1(4.99E-4) 9.88E-1(6.01E-4)= 9.88E-1(4.14E-4)~ 9.88E-1(4.40E-4)= 9.88E-1(3.87E-4)~
I |6 9.95E-1(9.24E-4) 9.95E-1(9.23E-4)~ 9.95E-1(8.78E-4)= 9.95E-1(8.58E-4)~ 9.95E-1(8.78E-4)=
2 8 9.96E-1(1.11E-3) 9.96E-1(1.12E-3)= 9.97E-1(1.07E-3)- 9.96E-1(1.54E-3)= 9.97E-1(1.13E-3)=

10

9.97E-1(L.09E-3)

9.98E-1(9.61E-4)~

9.97E-1(L.19E-3)=

9.97E-1(9.06E-4)=

9.97E-1(1.54E-3)=
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Table S2
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2 5.82E-1(2.75E-4) 5.82E-1(2.48E-4)~ 5.82E-1(2.14E-4)~ 5.82E-1(2.12E-4)~ 5.82E-1(2.22E-4)~
g [4 2.56E-1(9.22E-3) 2.55E-1(7.27E-3)= 2.55E-1(6.04E-3)= 2.55E-1(6.72E-3)~ 2.55E-1(8.01E-3)=
L |6 5.37E-2(L.83E-2) 5.04E-2(2.00E-2)~ 5.04E-2(2.58E-2)~ 4.70E-2(L.82E-2)~ 5.44E-2(2.01E-2)~
= [ s 3.62E-2(1.85E-2) 2.95E-2(L56E-2)~ 2.39E-2(1.93E-2)+ 2.08E-2(L43E-2)+ 2.33E-2(L.79E-2)+

10 | 1.93E-2(8.65E-3) 8.98E-3(9.60E-3)+ 5.58E-4(L.0SE-3)+ 2.68E-3(8.51E-3)+ 3.06E-3(7.07E-3)+

2 3.47E-1(4.10E-5) 3.47E-1(3.93E-5)= 3.47E-1(5.41E-5)+ 3.47E-1(4.39E-5)+ 3.47E-1(5.02E-5)=
S [ a 7.12E-1(6.59E-4) 7.11E-1(9.16E-4)~ 7.11E-1(9.85E-4)~ 7.11E-1(9.62E-4)+ 7.11E-1(9.10E-4)=
Q 6 8.48E-1(L.21E-3) 8.48E-1(2.03E-3)~ 8.45E-1(L.74E-2)~ 8.45E-1(L72E-2)~ 8.47E-1(L53E-3)~
2 [ s 9.07E-1(2.21E-2) 9.12E-1(2.57E-3)~ 9.08E-1(L.59E-2)= 9.12E-1(L41E-3)= 9.13E-1(2.42E-3)=

10 9.60E-1(2.80E-3) 9.61E-1(1.72E-3)= 9.61E-1(1.78E-3)= 9.60E-1(6.68E-3)= 9.61E-1(1.37E-3)=

2 3.13E-1(2.95E-5) 3.13E-1(5.99E-5)~ 3.13E-1(6.27E-5)= 3.13E-1(1.00E-3)= 3.13E-1(1.26E-5)=
w0 [ 4 6.69E-1(4.72E-4) 6.68E-1(5.20E-4)+ 6.69E-1(5.11E-4)~ 6.69E-1(5.48E-4)~ 6.69E-1(4.63E-4)~
L | 6 8.05E-1(4.21E-4) 8.06E-1(4.40E-4)~ 8.06E-1(3.87E-4)~ 8.06E-1(4.44E-4)~ 8.06E-1(4.48E-4)~
= [ s 8.63E-1(4.66E-4) 8.63E-1(6.86E-4)~ 8.63E-1(6.30E-4)= 8.63E-1(7.01E-4)~ 8.63E-1(8.25E-4)~

10 | 9.04E-1(2.35E-4) 0.04E-1(3.44E-4)~ 9.04E-1(2.72E-4)~ 9.03E-1(3.27E-4)~ 9.04E-1(3.25E-4)-

2 3.07E-1(5.28E-3) 3.08E-1(8.20E-3)~ 3.08E-1(6.81E-3)~ 3.11E-1(6.92E-3)~ 3.09E-1(7.33E-3)~
g [ 4 6.61E-1(8.38E-3) 6.61E-1(8.37E-3)~ 6.60E-1(7.44E-3)~ 6.59E-1(8.78E-3)~ 6.58E-1(7.74E-3)~
L | 6 7.98E-1(9.34E-3) 7.99E-1(6.00E-3)= 7.93E-1(8.70E-3)+ 7.96E-1(9.48E-3)~ 7.93E-1(LO1E-2)+
= [ s 8.39E-1(1.86E-2) 8.41E-1(1.58E-2)~ 8.38E-1(L.85E-2)~ 8.41E-1(L.71E-2)~ 8.41E-1(L.79E-2)~

10 | 8.75E-1(2.12E-2) 8.78E-1(L54E-2)~ 8.84E-1(1.39E-2)- 8.78E-1(L50E-2)~ 8.85E-1(L.63E-2)~

2 3.47E-1(1.98E-5) 3.47E-1(2.04E-5)~ 3.47E-1(1.74E-5)~ 3.47E-1(1.75E-5)~ 3.47E-1(2.05E-5)~
5[4 7.12E-1(6.03E-4) 7.12E-1(5.96E-4)~ 7.12E-1(5.59E-4)~ 7.12E-1(7.24E-4)~ 7.12E-1(5.90E-4)~
L | 6 8.55E-1(9.75E-4) 8.55E-1(8.20E-4)- 8.55E-1(7.27E-4)= 8.55E-1(8.41E-4)~ 8.55E-1(6.42E-4)~
= [ 8 9.17E-1(1.20E-3) 9.17E-1(L.09E-3)~ 9.17E-1(L.O6E-3)= 9.14E-1(L61E-2)~ 9.16E-1(7.31E-3)=

10 | 9.62E-1(L.16E-2) 9.58E-1(L54E-2)~ 9.61E-1(L22E-2)~ 9.62E-1(LI3E-2)~ 9.61E-1(L.39E-2)~

2 3.02E-1(4.46E-4) 3.03E-1(4.43E-4)~ 3.03E-1(5.61E-4)~ 3.03E-1(5.29E-4)~ 3.03E-1(4.80E-4)~
8 4 6.35E-1(9.54E-4) 6.34E-1(1.70E-3)= 6.35E-1(8.40E-4)= 6.34E-1(2.61E-3)= 6.34E-1(9.33E-4)=
L | 6 7.68E-1(1.54E-3) 7.67E-1(L95E-3)+ 7.64E-1(L.88E-2)~ 7.67E-1(1.63E-3)= 7.67E-1(1.88E-3)=
2 [ 38 7.84E-1(2.39E-2) 7.84E-1(2.74E-2)~ 7.84E-1(2.76E-2)= 7.85E-1(2.46E-2)~ 7.82E-1(2.32E-2)=

10 | 8.62E-1(1.41E-2) 8.68E-1(1.81E-2)~ 8.64E-1(L.67E-2)~ 8.65E-1(1.60E-2)~ 8.64E-1(1.83E-2)~

2 3.40E-1(1.67E-2) 3.39E-1(1.67E-2)~ 3.40E-1(1.68E-2)~ 3.40E-1(1.67E-2)~ 3.43E-1(9.86E-4)~
8 4 6.77E-1(3.05E-3) 6.77E-1(3.22E-3)= 6.76E-1(3.38E-3)+ 6.76E-1(3.44E-3)= 6.75E-1(2.84E-3)+
T | 6 7.92E-1(1.68E-2) 7.82E-1(2.70E-2)+ 7.81E-1(3.07E-2)+ 7.91E-1(L66E-2)~ 7.91E-1(L55E-2)=
2 [ 38 8.49E-1(9.47E-3) 8.20E-1(6.04E-2)+ 8.28E-1(4.89E-2)+ 8.31E-1(4.92E-2)+ 8.11E-1(6.70E-2)+

10 | 8.99E-1(8.01E-3) 8.76E-1(5.84E-2)+ 8.68E-1(6.04E-2)+ 8.83E-1(4 57E-2)+ 8.85E-1(4.24E-2)+
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Table S3
Comparison of HV and Statistical Results on DTLZ And WFG Test Problems (“+”"-Win, “~”-Tie, “-”"—Loss)
# M NSGA-II13* NSGA-I11* NSGA-II1>* NSGA-I114* NSGA-IIIs*

2 5.82E-1(1.42E-4) 5.82E-1(1.75E-4)= 5.83E-1(5.40E-5)- 5.83E-1(9.73E-5)= 5.82E-1(1.83E-4)=
< |4 | 9.45E-1(3.07E-4) 9.45E-1(1.73E-4)~ 9.45E-1(2.41E-4)~ 0.45E-1(2.63E-4)~ | 9.45E-1(2.47E-4)=
':l 6 9.89E-1(5.41E-3) 9.90E-1(3.95E-3)= 9.90E-1(1.13E-4)= 9.90E-1(1.05E-4)= 9.90E-1(8.37E-5)=
0 [ 8 | 9.98E-1(6.72E-5) 9.85E-1(6.71E-2)~ 9.97E-1(L.14E-3)+ 9.97E-1(1.76E-3)= | 9.98E-1(5.02E-4)=

10 | 9.96E-1(1.67E-2) 9.96E-1(L91E-2)~ 9.97E-1(L49E-2)~ L.OOE+0(2.62E-4)~ | 1.00E+0(2.26E-4)=

2 | 3.47E-1(2.01E-7) 3.47E-1(6.33E-7)= 3.47E-1(1.33E-7)= 3.47E-1(4.83E-7)~ | 3.47E-1(851E-8)~
§ [4 | 715E-13.97E-4) 7.15E-1(4.85E-4)+ 7.15E-1(4.62E-4)~ 7.15E-1(3.47E-4)+ | 7.15E-1(4.04E-4)~
}—_' 6 8.61E-1(3.99E-4) 8.61E-1(3.63E-4)= 8.61E-1(4.42E-4)= 8.61E-1(3.77E-4)= 8.61E-1(3.07E-4)=
0 [ 8 | 9.26E-1(3.19E-4) 9.21E-1(2.60E-2)~ 9.17E-1(2.53E-2)+ 9.21E-1(L77E2)~ | 9.25E-1(5.71E-3)~

10 | 9.50E-1(2.02E-2) 9.66E-1(1.23E-2)- 9.66E-1(L17E-2)~ 0.64E-1(L42E2)~ | 9.62E-1(L76E-2)~

2 | 3.46E-1(LILE-3) 3.45E-1(1.46E-3)~ 3.46E-1(1.08E-3)= 3.46E-1(7.35E-4)- 3.46E-1(9.63E-4)~
@ [[4 | 713E-1(L35E-3) 7.13E-1(2.05E-3)= 7.14E-1(1.32E-3)~ 7.14E-1(159E-3)~ | 7.13E-1(L94E-3)=
- [ 6 | 857E-1(233E-3) 8.57E-1(3.03E-3)~ 8.56E-1(3.34E-3)~ 8.57E-1(3.02E-3)~ | 8.57E-1(3.53E-3)=
0 [ 8 | 9.02E-1(8.18E-2) 9.13E-1(5.09E-2)~ 9.23E-1(1.83E-3)~ 9.23E-1(254E-3)~ | 9.23E-1(L.97E-3)~

10 | 9.48E-1(4.46E-2) 9.38E-1(6.96E-2)~ 9.67E-1(5.85E-3)~ 9.03E-1(L67E-1)= | 9.24E-1(9.38E-2)~

2 | 3.47E-1(LO6E-5) 3.47E-1(1.53E-5)= 3.47E-1(1.20E-4)+ 3.47E-1(5.33E-5)~ | 3.47E-1(4.39E-6)~
X |4 | T7.04E-1(4.04E-2) 7.10E-1(2.87E-2)~ 6.89E-1(6.09E-2)~ 7.15E-1(4.98E-4)= | 6.94E-1(5.59E-2)~
- [ 6 | B861E-1(3.15E-4) 8.61E-1(3.89E-4)~ 8.51E-1(3.20E-2)+ 8.53E-1(3.12E2)~ | B8.61E-1(4.53E-4)=
0 [ 8 | 9.17E-1(252E-2) 9.20E-1(2.69E-2)~ 9.12E-1(3.05E-2)~ 9.26E-1(2.68E-4)- 9.24E-1(8.55E-3)~

10 | 9.64E-1(1.38E-2) 9.67E-1(L.17E-2)= 9.66E-1(1.08E-2)= 9.66E-1(1.29E-2)~ | 9.68E-1(8.98E-3)=

2 | 3.47E-1(4.99E-8) 3.47E-1(5.99E-7)= 3.47E-1(7.05E-7)+ 3.47E-1(4.55E-8)~ | 3.47E-1(9.57E-8)=
"‘N’ 4 1.41E-1(2.38E-3) 1.40E-1(3.64E-3)= 1.40E-1(2.10E-3)= 1.40E-1(2.32E-3)= 1.41E-1(2.10E-3)=
- [ 6 | 9.88E-2(3.82E-3) 9.59E-2(1.07E-2)= 9.75E-2(4.12E-3)= 0.70E-2(5.24E-3)~ | 9.86E-2(2.67E-3)=
0 [ 8 | 9.20E-2(2.38E-3) 9.16E-2(2.09E-3)~ 9.21E-2(2.27E-3)~ 9.21E-2(2.62E-3)~ | 9.13E-2(2.25E-3)~

10

8.92E-2(2.71E-3)

8.90E-2(2.31E-3)~

8.62E-2(5.54E-3)+

8.83E-2(3.04E-3)~

8.74E-2(3.65E-3)+
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Table S3
(Continue)

DTLZ7

2.43E-1(1.96E-5)

2.43E-1(2.07E-5)~

2.43E-1(L.87E-5)=

2.43E-1(L.29E-5)~

2.43E-1(1.46E-5)

2.58E-1(3.86E-3)

2.58E-1(3.82E-3)~

2.58E-1(5.50E-3)~

2.57E-1(5.59E-3)~

2.59E-1(5.89E-3)~

2.31E-1(2.48E-3)

2.30E-1(2.84E-3)~

2.31E-1(2.74E-3)~

2.31E-1(2.68E-3)~

2.30E-1(2.50E-3)~

2.13E-1(2.58E-3)

2.12E-1(2.36E-3)=

2.12E-1(2.94E-3)~

2.13E-1(2.75E-3)=

2.12E-1(2.84E-3)~

1.80E-1(7.46E-3)

1.82E-1(7.54E-3)=

1.81E-1(7.78E-3)=

1.82E-1(7.56E-3)~

1.85E-1(7.92E-3)-

WFG1

6.73E-1(1.17E-2)

6.73E-1(8.85E-3)~

6.77E-1(5.95E-3)~

6.77E-1(6.99E-3)-

6.69E-1(2.10E-2)~

9.83E-1(8.62E-3)

9.83E-1(9.86E-3)~

9.84E-1(8.16E-3)~

9.82E-1(9.63E-3)~

9.82E-1(1.09E-2)~

8.62E-1(2.30E-2)

8.59E-1(2.95E-2)~

8.70E-1(2.21E-2)~

8.58E-1(2.14E-2)~

8.41E-1(2.61E-2)+

9.93E-1(1.06E-2)

9.89E-1(1.95E-2)~

9.83E-1(2.32E-2)+

9.83E-1(2.61E-2)+

9.85E-1(2.82E-2)~

9.99E-1(3.30E-4)

9.99E-1(3.07E-4)=

9.99E-1(6.37E-4)+

9.99E-1(5.31E-4)=

9.99E-1(3.94E-4)+

WFG2

6.32E-1(4.89E-4)

6.32E-1(3.13E-4)-

6.32E-1(3.82E-4)~

6.32E-1(4.81E-4)~

6.32E-1(3.20E-4)

9.88E-1(4.14E-4)

9.88E-1(6.01E-4)~

9.88E-1(4.99E-4)~

9.88E-1(4.40E-4)~

9.88E-1(3.87E-4)~

9.95E-1(8.78E-4)

9.95E-1(9.23E-4)~

9.95E-1(9.24E-4)~

9.95E-1(8.58E-4)~

9.95E-1(8.78E-4)~

9.97E-1(1.07E-3)

9.96E-1(1.12E-3)+

9.96E-1(1.11E-3)+

9.96E-1(1.54E-3)~

9.97E-1(1.13E-3)~

9.97E-1(1.19E-3)

9.98E-1(9.61E-4)=

9.97E-1(1.09E-3)~

9.97E-1(9.06E-4)~

9.97E-1(1.54E-3)~

WFG3

5.82E-1(2.14E-4)

5.82E-1(2.48E-4)~

5.82E-1(2.75E-4)~

5.82E-1(2.12E-4)-

5.82E-1(2.22E-4)-

2.55E-1(6.04E-3)

2.55E-1(7.27E-3)=

2.56E-1(9.22E-3)~

2.55E-1(6.72E-3)~

2.55E-1(8.01E-3)~

5.04E-2(2.58E-2)

5.04E-2(2.00E-2)~

5.37E-2(L83E-2)~

4.70E-2(1.82E-2)~

5.44E-2(2.01E-2)~

2.39E-2(1.93E-2)

2.95E-2(1.56E-2)~

3.62E-2(1.85E-2)-

2.08E-2(1.43E-2)~

2.33E-2(1.79E-2)~

5.58E-4(1.08E-3)

8.98E-3(9.60E-3)-

1.93E-2(8.65E-3)-

2.68E-3(8.51E-3)~

3.06E-3(7.07E-3)-

WFG4

3.47E-1(5.41E-5)

3.47E-1(3.93E-5)~

3.47E-1(4.10E-5)-

3.47E-1(4.39E-5)~

3.47E-1(5.02E-5)~

7.11E-1(9.85E-4)

7.11E-1(9.16E-4)=

7.12E-1(6.59E-4)~

7.11E-1(9.62E-4)~

7.11E-1(9.10E-4)~

8.45E-1(1.74E-2)

8.48E-1(2.03E-3)~

8.48E-1(L21E-3)~

8.45E-1(L72E-2)~

8.47E-1(LB3E-3)~

9.08E-1(1.59E-2)

9.12E-1(2.57E-3)~

9.07E-1(2.21E-2)~

9.12E-1(1.41E-3)~

9.13E-1(2.42E-3)~

9.61E-1(1.78E-3)

9.61E-1(1.72E-3)~

9.60E-1(2.80E-3)~

9.60E-1(6.68E-3)~

9.61E-1(L37E-3)~

WFG5

3.13E-1(6.27E-5)

3.13E-1(5.99E-5)~

3.13E-1(2.95E-5)~

3.13E-1(1.00E-3)~

3.13E-1(1.26E-5)~

6.69E-1(5.11E-4)

6.68E-1(5.20E-4)+

6.69E-1(4.72E-4)~

6.69E-1(5.48E-4)~

6.69E-1(4.63E-4)~

8.06E-1(3.87E-4)

8.06E-1(4.40E-4)~

8.05E-1(4.21E-4)~

8.06E-1(4.44E-4)~

8.06E-1(4.48E-4)~

8.63E-1(6.30E-4)

8.63E-1(6.86E-4)~

8.63E-1(4.66E-4)~

8.63E-1(7.01E-4)~

8.63E-1(8.25E-4)~

9.04E-1(2.72E-4)

9.04E-1(3.44E-4)~

9.04E-1(2.35E-4)~

9.03E-1(3.27E-4)=

9.04E-1(3.25E-4)-

WFG6

3.08E-1(6.81E-3)

3.08E-1(8.20E-3)~

3.07E-1(5.28E-3)~

3.11E-1(6.92E-3)~

3.09E-1(7.33E-3)~

6.60E-1(7.44E-3)

6.61E-1(8.37E-3)~

6.61E-1(8.38E-3)~

6.59E-1(8.78E-3)~

6.58E-1(7.74E-3)=

7.93E-1(8.70E-3)

7.99E-1(6.00E-3)-

7.98E-1(9.34E-3)~

7.96E-1(9.48E-3)~

7.93E-1(1.01E-2)~

8.38E-1(1.85E-2)

8.41E-1(1.58E-2)=

8.39E-1(1.86E-2)~

8.41E-1(1.71E-2)~

8.41E-1(1.79E-2)~

8.84E-1(1.39E-2)

8.78E-1(1.54E-2)~

8.75E-1(2.12E-2)+

8.78E-1(L50E-2)~

8.85E-1(L63E-2)~

WFG7

3.47E-1(1.74E-5)

3.47E-1(2.04E-5)~

3.47E-1(1.98E-5)~

3.47E-1(1.75E-5)~

3.47E-1(2.05E-5)~

7.12E-1(5.59E-4)

7.12E-1(5.96E-4)~

7.12E-1(6.03E-4)~

7.12E-1(7.24E-4)=

7.12E-1(5.90E-4)~

8.55E-1(7.27E-4)

8.55E-1(8.20E-4)~

8.55E-1(9.75E-4)~

8.55E-1(8.41E-4)~

8.55E-1(6.42E-4)~

9.17E-1(1.06E-3)

9.17E-1(1.09E-3)=

9.17E-1(1.20E-3)~

9.14E-1(1.61E-2)~

9.16E-1(7.31E-3)~

9.61E-1(1.22E-2)

9.58E-1(L54E-2)~

9.62E-1(L16E-2)~

9.62E-1(L13E-2)~

9.61E-1(L39E-2)~

WFG8

3.03E-1(5.61E-4)

3.03E-1(4.43E-4)~

3.02E-1(4.46E-4)~

3.03E-1(5.29E-4)~

3.03E-1(4.80E-4)~

6.35E-1(8.40E-4)

6.34E-1(1.70E-3)~

6.35E-1(9.54E-4)~

6.34E-1(2.61E-3)~

6.34E-1(9.33E-4)~

7.64E-1(1.88E-2)

7.67E-1(1.95E-3)~

7.68E-1(1.54E-3)~

7.67E-1(1.63E-3)~

7.67E-1(1.88E-3)~

7.84E-1(2.76E-2)

7.84E-1(2.74E-2)=

7.84E-1(2.39E-2)~

7.85E-1(2.46E-2)~

7.82E-1(2.32E-2)~

8.64E-1(1.67E-2)

8.68E-1(1.81E-2)~

8.62E-1(1.41E-2)~

8.65E-1(1.60E-2)~

8.64E-1(1.83E-2)~

WFG9

3.40E-1(1.68E-2)

339E-1(1.67E-2)~

3.40E-1(1.67E-2)~

3.40E-1(1.67E-2)~

3.43E-1(9.86E-4)=

6.76E-1(3.38E-3)

6.77E-1(3.22E-3)~

6.77E-1(3.05E-3)~

6.76E-1(3.44E-3)~

6.75E-1(2.84E-3)~

7.81E-1(3.07E-2)

7.82E-1(2.70E-2)~

7.92E-1(1.68E-2)-

7.91E-1(1.66E-2)~

7.91E-1(1.55E-2)~

8.28E-1(4.89E-2)

8.20E-1(6.04E-2)~

8.49E-1(9.47E-3)-

8.31E-1(4.92E-2)

8.11E-1(6.70E-2)~

= = = = = = = = = =
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8.68E-1(6.04E-2)

8.76E-1(5.84E-2)~

8.99E-1(8.01E-3)-

8.83E-1(4.57E-2)~

8.85E-1(4.24E-2)~
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Table S4

Comparison of HV and Statistical Results on DTLZ And WFG Test Problems (“+”-Win, “~”-Tie, “-”"-Loss)

H+

NSGA-IlI4*

NSGA-I111*

NSGA-IlI*

NSGA-I1Iz*

NSGA-IIIs*

DTLZ1

5.83E-1(9.73E-5)

5.82E-1(L.75E-4)+

5.83E-1(5.40E-5)~

5.82E-1(LA42E-4)~

5.82E-1(1.83E-4)~

9.45E-1(2.63E-4)

9.45E-1(1.73E-4)~

9.45E-1(2.41E-4)~

9.45E-1(3.07E-4)~

9.45E-1(2.47E-4)~

9.90E-1(L.05E-4)

9.90E-1(3.95E-3)~

9.90E-1(L.13E-4)~

9.89E-1(5.41E-3)~

9.90E-1(8.37E-5)=

9.97E-1(1.76E-3)

9.85E-1(6.71E-2)=

9.97E-1(1.14E-3)~

9.98E-1(6.72E-5)~

9.98E-1(5.02E-4)=

1.00E+0(2.62E-4)

9.96E-1(L91E-2)~

9.97E-1(1.49E-2)~

9.96E-1(L67E-2)~

1.00E+0(2.26E-4)~

DTLZ2

3.47E-1(4.83E-7)

3.47E-1(6.33E-7)~

3.47E-1(1.33E-7)=

3.47E-1(2.01E-7)=

3.47E-1(8.51E-8)~

7.15E-1(3.47E-4)

7.15E-1(4.85E-4)~

7.15E-1(4.62E-4)~

7.15E-1(3.97E-4)-

7.15E-1(4.04E-4)-

8.61E-1(3.77E-4)

8.61E-1(3.63E-4)~

8.61E-1(4.42E-4)~

8.61E-1(3.99E-4)~

8.61E-1(3.07E-4)~

9.21E-1(L.77E-2)

9.21E-1(2.60E-2)=

9.17E-1(2.53E-2)~

9.26E-1(3.19E-4)=

9.25E-1(5.71E-3)~

9.64E-1(1.42E-2)

9.66E-1(1.23E-2)~

9.66E-1(L17E-2)~

9.59E-1(2.02E-2)~

9.62E-1(L.76E-2)=

DTLZ3

3.46E-1(7.35E-4)

3.45E-1(1.46E-3)+

3.46E-1(1.08E-3)+

3A46E-1(LIIE-3)+

3.46E-1(9.63E-4)~

7.14E-1(1.59E-3)

7.13E-1(2.05E-3)~

7.14E-1(1.32E-3)~

7.13E-1(L.35E-3)~

7.13E-1(L.94E-3)+

8.57E-1(3.02E-3)

8.57E-1(3.03E-3)=

8.56E-1(3.34E-3)~

8.57E-1(2.33E-3)=

8.57E-1(3.53E-3)=

9.23E-1(2.54E-3)

9.13E-1(5.09E-2)~

9.23E-1(1.83E-3)=

9.02E-1(8.18E-2)=

9.23E-1(1.97E-3)~

9.03E-1(L.67E-1)

9.38E-1(6.96E-2)~

9.67E-1(5.85E-3)-

9.48E-1(4.46E-2)~

9.24E-1(9.38E-2)=

DTLZ4

3.47E-1(5.33E-5)

3.47E-1(L.53E-5)~

3.47E-1(1.20E-4)~

3.47E-1(L.06E-5)=

3.47E-1(4.39E-6)~

7.15E-1(4.98E-4)

7.10E-1(2.87E-2)~

6.89E-1(6.09E-2)+

7.04E-1(4.04E-2)~

6.94E-1(5.59E-2)+

8.53E-1(3.12E-2)

8.61E-1(3.89E-4)~

8.51E-1(3.20E-2)=

8.61E-1(3.15E-4)~

8.61E-1(4.53E-4)~

9.26E-1(2.68E-4)

9.20E-1(2.69E-2)~

9.12E-1(3.05E-2)+

9.17E-1(2.52E-2)+

9.24E-1(8.55E-3)~

9.66E-1(1.29E-2)

9.67E-1(1.17E-2)~

9.66E-1(1.0SE-2)~

9.64E-1(L.38E-2)~

9.68E-1(8.98E-3)~

DTLZ5

3.47E-1(4.55E-8)

3.47E-1(5.99E-7)=

3.47E-1(7.05E-7)+

3.47E-1(4.99E-8)=

3.47E-1(9.57E-8)~

1.40E-1(2.32E-3)

1.40E-1(3.64E-3)=

1.40E-1(2.10E-3)~

1.41E-1(2.38E-3)~

L41E-1(2.10E-3)~

9.70E-2(5.24E-3)

9.59E-2(L.07E-2)=

9.75E-2(4.12E-3)~

9.88E-2(3.82E-3)~

9.86E-2(2.67E-3)~

9.21E-2(2.62E-3)

9.16E-2(2.09E-3)~

9.21E-2(2.27E-3)~

9.20E-2(2.38E-3)=

9.13E-2(2.25E-3)~

8.83E-2(3.04E-3)

8.90E-2(2.31E-3)=

8.62E-2(5.54E-3)+

8.92E-2(2.71E-3)~

8.74E-2(3.65E-3)~

DTLZ6

3.47E-1(4.68E-8)

3.47E-1(4.71E-8)~

3.47E-1(4.08E-8)~

3.47E-1(2.69E-8)~

3.47E-1(3.98E-8)~

1.35E-1(5.32E-3)

1.36E-1(3.63E-3)=

1.33E-1(1.03E-2)=

1.35E-1(6.91E-3)~

1.32E-1(9.32E-3)~

9.15E-2(1.99E-3)

9.13E-2(L.34E-3)=

9.21E-2(2.91E-3)=

9.14E-2(1.73E-3)=

9.12E-2(1.30E-3)~

9.10E-2(5.71E-4)

9.11E-2(8.75E-4)=

9.11E-2(5.32E-4)=

9.11E-2(8.47E-4)~

9.11E-2(5.17E-4)~

9.10E-2(3.17E-4)

9.09E-2(2.24E-4)~

9.09E-2(2.07E-4)=

9.09E-2(2.81E-4)~

8.63E-2(L.82E-2)~

DTLZ7

2.43E-1(1.29E-5)

2.43E-1(2.07E-5)~

2.43E-1(1.87E-5)~

2.43E-1(L.96E-5)=

2.43E-1(1.46E-5)~

2.57E-1(5.59E-3)

2.58E-1(3.82E-3)~

2.58E-1(5.50E-3)=

2.58E-1(3.86E-3)=

2.59E-1(5.89E-3)=

2.31E-1(2.68E-3)

2.30E-1(2.84E-3)~

2.31E-1(2.74E-3)~

2.31E-1(2.48E-3)~

2.30E-1(2.50E-3)~

2.13E-1(2.75E-3)

2.12E-1(2.36E-3)~

2.12E-1(2.94E-3)=

2.13E-1(2.58E-3)~

2.12E-1(2.84E-3)~

1.82E-1(7.56E-3)

L.82E-1(7.54E-3)~

1.81E-1(7.78E-3)=

1.80E-1(7.46E-3)=

1.85E-1(7.92E-3)~

WFG1

6.77E-1(6.99E-3)

6.73E-1(8.85E-3)+

6.77E-1(5.95E-3)=

6.73E-1(L17E-2)+

6.69E-1(2.10E-2)+

9.82E-1(9.63E-3)

9.83E-1(9.86E-3)~

9.84E-1(8.16E-3)=

9.83E-1(8.62E-3)~

9.82E-1(L.09E-2)=

8.58E-1(2.14E-2)

8.59E-1(2.95E-2)~

8.70E-1(2.21E-2)-

8.62E-1(2.30E2)~

8.41E-1(2.61E-2)+

9.83E-1(2.61E-2)

9.89E-1(1.95E-2)~

9.83E-1(2.32E-2)=

9.93E-1(L.06E-2)-

9.85E-1(2.82E-2)~

9.99E-1(5.31E-4)

9.99E-1(3.07E-4)~

9.99E-1(6.37E-4)~

9.99E-1(3.30E-4)~

9.99E-1(3.94E-4)~

WFG2

6.32E-1(4.81E-4)

6.32E-1(3.13E-4)-

6.32E-1(3.82E-4)-

6.32E-1(4.89E-4)~

6.32E-1(3.20E-4)-

9.88E-1(4.40E-4)

9.88E-1(6.01E-4)~

9.88E-1(4.99E-4)~

9.88E-1(4.14E-4)~

9.88E-1(3.87E-4)~

9.95E-1(8.58E-4)

9.95E-1(9.23E-4)~

9.95E-1(9.24E-4)~

9.95E-1(8.78E-4)=

9.95E-1(8.78E-4)~

9.96E-1(1.54E-3)

9.96E-1(1.12E-3)~

9.96E-1(1.11E-3)=

9.97E-1(1.07E-3)=

9.97E-1(L.13E-3)=

9.97E-1(9.06E-4)

9.98E-1(9.61E-4)-

9.97E-1(1.09E-3)~

9.97E-1(L.19E-3)=

9.97E-1(1.54E-3)~

WFG3

5.82E-1(2.12E-4)

5.82E-1(2.48E-4)+

5.82E-1(2.75E-4)=

5.82E-1(2.14E-4)+

5.82E-1(2.22E-4)~

2.55E-1(6.72E-3)

2.55E-1(7.27E-3)~

2.56E-1(9.22E-3)~

2.55E-1(6.04E-3)~

2.55E-1(8.01E-3)~

4.70E-2(1.82E-2)

5.04E-2(2.00E-2)~

5.37E-2(1.83E-2)~

5.04E-2(2.58E-2)=

5.44E-2(2.01E-2)~

2.08E-2(L.43E-2)

2.95E-2(1.56E-2)-

3.62E-2(1.85E-2)-

2.39E-2(1.93E-2)=

2.33E-2(L.79E-2)=

2.68E-3(8.51E-3)

8.98E-3(9.60E-3)-

1.93E-2(8.65E-3)-

5 .58E-4(1.08E-3)=

3.06E-3(7.07E-3)=

WFG4

3.47E-1(4.39E-5)

3.47E-1(3.93E-5)~

3A4TE-1(4.10E-5)=

3A4TE-1(5.41E-5)~

3.47E-1(5.02E-5)=

7.11E-1(9.62E-4)

7.11E-1(9.16E-4)=

7.12E-1(6.59E-4)~

7.11E-1(9.85E-4)=

7.11E-1(9.10E-4)=

8.45E-1(L.72E-2)

8.48E-1(2.03E-3)=

8.4BE-1(L21E-3)~

8.45E-1(L.74E-2)~

8.A7E-1(L53E-3)=

9.12E-1(L.41E-3)

9.12E-1(2.57E-3)=

9.07E-1(2.21E-2)~

9.08E-1(1.59E-2)=

9.13E-1(2.42E-3)=

9.60E-1(6.68E-3)

9.61E-1(L.72E-3)~

9.60E-1(2.80E-3)~

9.61E-1(L.78E-3)=

9.61E-1(1.37E-3)~

WFG5

3.13E-1(1.00E-3)

3.13E-1(5.99E-5)=

3.13E-1(2.95E-5)=

3.13E-1(6.27E-5)=

3.13E-1(1.26E-5)~

6.69E-1(5.48E-4)

6.68E-1(5.20E-4)+

6.69E-1(4.72E-4)=

6.69E-1(5.11E-4)~

6.69E-1(4.63E-4)~

8.06E-1(4.44E-4)

8.06E-1(4.40E-4)~

8.05E-1(4.21E-4)~

8.06E-1(3.87E-4)~

8.06E-1(4.48E-4)~

8.63E-1(7.01E-4)

8.63E-1(6.86E-4)~

8.63E-1(4.66E-4)~

8.63E-1(6.30E-4)~

8.63E-1(8.25E-4)=

9.03E-1(3.27E-4)

9.04E-1(3.44E-4)~

9.04E-1(2.35E-4)~

9.04E-1(2.72E-4)=

9.04E-1(3.25E-4)~

WFG6

3.11E-1(6.92E-3)

3.08E-1(8.20E-3)~

3.07E-1(5.28E-3)+

3.08E-1(6.81E-3)~

3.00E-1(7.33E-3)~

6.59E-1(8.78E-3)

6.61E-1(8.37E-3)~

6.61E-1(8.38E-3)~

6.60E-1(7.44E-3)~

6.58E-1(7.74E-3)~

7.96E-1(9.48E-3)

7.99E-1(6.00E-3)~

7.98E-1(9.34E-3)~

7.93E-1(8.70E-3)~

7.93E-1(LO1E-2)=

8A41E-1(1.71E-2)

8.41E-1(1.58E-2)=

8.39E-1(1.86E-2)~

8.38E-1(1.85E-2)=

8.41E-1(1.79E2)=

= = = = = = = = = = = = =
Sle|o|s|vBlojosviE|o|jo|s|nvBlolosvE|o|o|s v Bloo|svB|lo|lo|s B |ojo|s|v|Blo|o|s B oo svBlolos v B|lo|o|s|vBlolofsnv Z

8.78E-1(L.50E-2)

8.78E-1(L54E-2)~

8.75E-1(2.12E-2)~

8.84E-1(L.39E-2)~

8.85E-1(L.63E-2)=




- mathematics

Table S4
(Continue)

2 | 3.47E-1(L75E-5) 3.47E-1(2.04E-5)~ 3.47E-1(L98E-5)~ 34TE-1(L74E-5)=~ 3.47E-1(2.05E-5)=
&[4 | 7126-1(7.24E-4) 7.12E-1(5.96E-4)~ 7.12E-1(6.03E-4)~ 7.12E-1(5.59E-4)~ 7.12E-1(5.90E-4)=
s 6 8.55E-1(8.41E-4) 8.55E-1(8.20E-4)~ 8.55E-1(9.75E-4)~ 8.55E-1(7.27E-4)~ 8.55E-1(6.42E-4)~
= [8 | 9.14E-1(L61E-2) 9.17E-1(L.09E-3)= 9.17E-1(1.20E-3)~ 9.17E-1(LOBE-3)~ 9.16E-1(7.31E-3)=

10 | 9.62E-1(L.13E-2) 9.58E-1(L54E-2)~ 9.62E-1(L.16E-2)~ 9.61E-1(L22E-2)~ 9.61E-1(L.39E-2)~

2 | 3.03E-1(5.29E-4) 3.03E-1(4.43E-4)~ 3.02E-1(4.46E-4)~ 3.03E-1(5.61E-4)~ 3.03E-1(4.80E-4)~
g |4 | 6.34E-1261E) 6.34E-1(L.70E-3)~ 6.35E-1(9.54E-4)~ 6.35E-1(8.40E-4)~ 6.34E-1(9.33E-4)~
s 6 7.67E-1(1.63E-3) 7.67E-1(1.95E-3)~ 7.68E-1(1.54E-3)~ 7.64E-1(1.88E-2)~ 7.67E-1(1.88E-3)~
= [ 8 | 7.85E-1(2.46E-2) 7.84E-1(2.74E2)~ 7.84E-1(2.39E-2)~ 7.84E-1(2.76E-2)~ 7.82E-1(2.32E2)~

10 | 8.65E-1(1.60E-2) 8.68E-1(L81E-2)~ 8.62E-1(LALE-2)~ 8.64E-1(L67E-2)~ 8.64E-1(L.83E-2)~

2 | 3.40E-1(L67E-2) 3.39E-1(L67E-2)~ 3.40E-1(L67E-2)~ 3.40E-1(L6BE-2)~ 3.43E-1(9.86E-4)~
g |4 | 676E-1(344E3) 6.77E-1(3.22E-3)~ 6.77E-1(3.05E-3)~ 6.76E-1(3.38E-3)~ 6.75E-1(2.84E-3)~
s 6 7.91E-1(1.66E-2) 7.82E-1(2.70E-2)~ 7.92E-1(1.68E-2)~ 7.81E-1(3.07E-2)= 7.91E-1(1.55E-2)~
= 8 | 8.31E-1(4.92E2) 8.20E-1(6.04E-2)~ 8.49E-1(9.47E-3)- 8.28E-1(4.89E-2)~ 8.11E-1(6.70E-2)=

10 | 8.83E-1(4.57E-2) 8.76E-1(5.84E-2)~ 8.99E-1(8.01E-3)- 8.68E-1(6.04E-2)~ 8.85E-1(4.24E-2)~
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Table S5
Comparison of HV and Statistical Results on DTLZ And WEFG Test Problems (“+”"-Win, “~”-Tie, “-”-Loss)
# M NSGA-I1Is* NSGA-II1* NSGA-II1>* NSGA-I113* NSGA-I114*

2 5.82E-1(L.83E-4) 5.82E-1(L.75E-4)~ 5.83E-1(5.40E-5)~ 5.82E-1(LA2E-4)= 5.83E-1(9.73E-5)~
ﬁ' 4 9.45E-1(2.47E-4) 9.45E-1(1.73E-4)~ 9.45E-1(2.41E-4)~ 9.45E-1(3.07E-4)~ 9.45E-1(2.63E-4)~
2 [ 6 9.90E-1(8.37E-5) 9.90E-1(3.95E-3)~ 9.90E-1(LI3E-4)~ 9.89E-1(5.41E-3)~ 9.90E-1(L.OSE-4)=
[a] 8 9.98E-1(5.02E-4) 9.85E-1(6.71E-2)~ 9.97E-1(1.14E-3)~ 9.98E-1(6.72E-5)~ 9.97E-1(1.76E-3)~

10 | 1.00E+0(2.26E-4) 9.96E-1(L91E-2)~ 9.97E-1(L49E-2)~ 9.96E-1(L67E-2)~ | 1.00E+0(2.62E-4)=

2 3.47E-1(8.51E-8) 3.47E-1(6.33E-7)= 3ATE-1(L33E-7)= 34TE-1(2.01E-7)= 3.47E-1(4.83E-7)=
NI 7.15E-1(4.04E-4) 7.15E-1(4.85E-4)+ 7.15E-1(4.62E-4)~ 7.15E-1(3.97E-4)~ 7.15E-1(3.47E-4)+
2 [ 6 8.61E-1(3.07E-4) 8.61E-1(3.63E-4)~ 8.61E-1(4.42E-4)~ 8.61E-1(3.99E-4)~ 8.61E-1(3.77E-4)=
[a] 8 9.25E-1(5.71E-3) 9.21E-1(2.60E-2)~ 9.17E-1(2.53E-2)~ 9.26E-1(3.19E-4)~ 9.21E-1(1.77E-2)~

10 | 9.62E-1(L.76E-2) 9.66E-1(L.23E-2)~ 9.66E-1(L17E-2)~ 9.50E-1(2.02E-2)~ 9.64E-1(LA2E-2)~

2 3.46E-1(9.63E-4) 3.45E-1(L.46E-3)+ 3.46E-1(1.08E-3)~ 346E-1(LIIE-3)= 3.46E-1(7.35E-4)~
@ [ 4 7.13E-1(1.94E-3) 7.13E-1(2.05E-3)~ 7.14E-1(1.32E-3)~ 7.13E-1(L.35E-3)~ 7.14E-1(L.59E-3)-
2 [ 6 8.57E-1(3.53E-3) 8.57E-1(3.03E-3)~ 8.56E-1(3.34E-3)~ 8.57E-1(2.33E-3)~ 8.57E-1(3.02E-3)~
[a] 8 9.23E-1(1.97E-3) 9.13E-1(5.09E-2)~ 9.23E-1(1.83E-3)~ 9.02E-1(8.18E-2)~ 9.23E-1(2.54E-3)~

10 | 9.24E-1(9.38E-2) 9.38E-1(6.96E-2)~ 9.67E-1(5.85E-3)~ 9.48E-1(4.46E-2)~ 9.03E-1(L67E-1)=

2 3.47E-1(4.39E-6) 3.47E-1(1.53E-5)~ 3.47E-1(1.20E-4)~ 3.47E-1(1.06E-5)~ 3.47E-1(5.33E-5)~
NI 6.94E-1(5.59E-2) 7.10E-1(2.87E-2)= 6.89E-1(6.09E-2)~ 7.04E-1(4.04E-2)~ 7.15E-1(4.98E-4)-
2 [ 6 8.61E-1(4.53E-4) 8.61E-1(3.89E-4)~ 8.51E-1(3.20E-2)+ 8.61E-1(3.156E-4)~ 8.53E-1(3.12E-2)~
als 9.24E-1(8.55E-3) 9.20E-1(2.69E-2)= 9.12E-1(3.05E-2)+ 9.17E-1(2.52E-2)~ 9.26E-1(2.68E-4)=

10 | 9.68E-1(8.98E-3) 9.67E-1(L17E-2)~ 9.66E-1(1.08E-2)~ 9.64E-1(L.38E-2)~ 9.66E-1(L.29E-2)~

2 3.47E-1(9.57E-8) 3.47E-1(5.99E-7)~ 3.47E-1(7.05E-7)~ 3.47E-1(4.99E-8)~ 3.47E-1(4.55E-8)~
ﬂ 4 1.41E-1(2.10E-3) 1.40E-1(3.64E-3)= 1.40E-1(2.10E-3)= 1.41E-1(2.38E-3)= 1.40E-1(2.32E-3)=
}:' 6 9.86E-2(2.67E-3) 9.59E-2(1.07E-2)= 9.75E-2(4.12E-3)= 9.88E-2(3.82E-3)= 9.70E-2(5.24E-3)=
[a] 8 9.13E-2(2.25E-3) 9.16E-2(2.09E-3)= 9.21E-2(2.27E-3)= 9.20E-2(2.38E-3)~ 9.21E-2(2.62E-3)=

10 8.74E-2(3.65E-3) 8.90E-2(2.31E-3)= 8.62E-2(5.54E-3)= 8.92E-2(2.71E-3)- 8.83E-2(3.04E-3)=

2 3.47E-1(3.98E-8) 3.47E-1(4.71E-8)~ 3.47E-1(4.08E-8)~ 3.47E-1(2.69E-8)~ 3.47E-1(4.68E-8)~
ﬁ 4 1.32E-1(9.32E-3) 1.36E-1(3.63E-3)= 1.33E-1(1.03E-2)= 1.35E-1(6.91E-3)= 1.35E-1(5.32E-3)=
2 [ 6 9.12E-2(1.30E-3) 9.13E-2(L.34E-3)~ 9.21E-2(2.91E-3)~ 9.14E-2(L.73E-3)= 9.15E-2(L.99E-3)~
o[ s 9.11E-2(5.17E-4) 9.11E-2(8.75E-4)~ 9.11E-2(5.32E-4)~ 9.11E-2(8.47E-4)~ 9.10E-2(5.71E-4)~

10 8.63E-2(1.82E-2) 9.09E-2(2.24E-4)= 9.09E-2(2.07E-4)= 9.09E-2(2.81E-4)= 9.10E-2(3.17E-4)=

2 2.43E-1(L.46E-5) 2.43E-1(2.07E-5)= 2.43E-1(L87E-5)~ 2.43E-1(L.96E-5)~ 2.43E-1(L.29E-5)=
N L4 2.59E-1(5.89E-3) 2.58E-1(3.82E-3)~ 2.58E-1(5.50E-3)~ 2.58E-1(3.86E-3)~ 2.57E-1(5.59E-3)~
2 [ 6 2.30E-1(2.50E-3) 2.30E-1(2.84E-3)~ 2.31E-1(2.74E-3)~ 2.31E-1(2.48E-3)~ 2.31E-1(2.68E-3)~
[a)] 8 2.12E-1(2.84E-3) 2.12E-1(2.36E-3)= 2.12E-1(2.94E-3)= 2.13E-1(2.58E-3)= 2.13E-1(2.75E-3)=

10 | 1.85E-1(7.92E-3) 1.82E-1(7.54E-3)~ 1.81E-1(7.78E-3)~ 1.80E-1(7.46E-3)+ 1.82E-1(7.56E-3)~

2 6.69E-1(2.10E-2) 6.73E-1(8.85E-3)~ 6.77E-1(5.95E-3)~ 6.73E-L(L17E-2)~ 6.77E-1(6.99E-3)~
o 4 9.82E-1(1.09E-2) 9.83E-1(9.86E-3)= 9.84E-1(8.16E-3)= 9.83E-1(8.62E-3)= 9.82E-1(9.63E-3)=
L[ 6 8.41E-1(2.61E-2) 8.59E-1(2.95E-2)- 8.70E-1(2.21E-2)- 8.62E-1(2.30E-2)- 8.58E-1(2.14E-2)-
= [ s 9.85E-1(2.82E-2) 9.89E-1(L95E-2)~ 9.83E-1(2.32E-2)~ 9.93E-1(LOBE-2)~ 9.83E-1(2.61E-2)~

10 | 9.99E-1(3.94E-4) 9.99E-1(3.07E-4)- 9.99E-1(6.37E-4)~ 9.99E-1(3.30E-4)- 9.99E-1(5.31E-4)=

2 6.32E-1(3.20E-4) 6.32E-1(3.13E-4)- 6.32E-1(3.82E-4)~ 6.32E-1(4.89E-4)~ 6.32E-1(4.81E-4)+
o [4 9.88E-1(3.87E-4) 9.88E-1(6.01E-4)~ 9.88E-1(4.99E-4)~ 9.88E-1(4.14E-4)= 9.88E-1(4.40E-4)~
L[ 6 9.95E-1(8.78E-4) 9.95E-1(9.23E-4)~ 9.95E-1(9.24E-4)~ 9.95E-1(8.78E-4)~ 9.95E-1(8.58E-4)~
2 [ 3 9.97E-1(1.13E-3) 9.96E-1(L.12E-3)~ 9.96E-1(L.11E-3)~ 9.97E-1(1.07E-3)~ 9.96E-1(1.54E-3)~

10

9.97E-1(L.54E-3)

9.98E-1(9.61E-4)~

9.97E-1(1.09E-3)=

9.97E-1(L.19E-3)=

9.97E-1(9.06E-4)=




- mathematics

Table S5
(Continue)

WFG3

5.82E-1(2.22E-4)

5.82E-1(2.48E-4)+

5.82E-1(2.75E-4)~

5.82E-1(2.14E-4)+

5.82E-1(2.12E-4)~

2.55E-1(8.01E-3)

2.55E-1(7.27E-3)~

2.56E-1(9.22E-3)=

2.55E-1(6.04E-3)~

2.55E-1(6.72E-3)~

544E-2(2.01E-2)

5.04E-2(2.00E-2)=

5.37E-2(L.83E-2)~

5.04E-2(2.58E-2)~

4.70E-2(L.82E-2)~

2.33E-2(L.79E-2)

2.95E-2(1.56E-2)~

3.62E-2(L.85E-2)-

2.39E-2(1.93E-2)~

2.08E-2(L43E-2)=

3.06E-3(7.07E-3)

8.98E-3(9.60E-3)-

1.93E-2(8.65E-3)-

5 .58E-4(1.08E-3)+

2.68E-3(8.51E-3)~

WFG4

3.47E-1(5.02E-5)

3.47E-1(3.93E-5)~

3.47E-1(4.10E-5)=

3.47E-1(5.41E-5)=

3.47E-1(4.39E-5)~

7.11E-1(9.10E-4)

7.11E-1(9.16E-4)~

7.12E-1(6.59E-4)~

7.11E-1(9.85E-4)~

7.11E-1(9.62E-4)~

8.47E-1(L.53E-3)

8.48E-1(2.03E-3)=

8.4BE-1(L21E-3)~

8.45E-1(L.74E-2)~

8.45E-1(L.72E-2)~

9.13E-1(2.42E-3)

9.12E-1(2.57E-3)~

9.07E-1(2.21E-2)~

9.08E-1(L59E-2)=

9.12E-1(1.41E-3)~

9.61E-1(L.37E-3)

9.61E-1(L.72E-3)=

9.60E-1(2.80E-3)~

9.61E-1(L.78E-3)~

9.60E-1(6.68E-3)=

WFG5

3.13E-1(1.26E-5)

3.13E-1(5.99E-5)+

3.13E-1(2.95E-5)=

3.13E-1(6.27E-5)=

3.13E-1(L.00E-3)=

6.69E-1(4.63E-4)

6.68E-1(5.20E-4)+

6.69E-1(4.72E-4)~

6.69E-1(5.11E-4)~

6.69E-1(5.48E-4)~

8.06E-1(4.48E-4)

8.06E-1(4.40E-4)~

8.05E-1(4.21E-4)~

8.06E-1(3.87E-4)~

8.06E-1(4.44E-4)~

8.63E-1(8.25E-4)

8.63E-1(6.86E-4)~

8.63E-1(4.66E-4)~

8.63E-1(6.30E-4)~

8.63E-1(7.01E-4)~

9.04E-1(3.25E-4)

9.04E-1(3.44E-4)+

9.04E-1(2.35E-4)+

9.04E-1(2.72E-4)+

9.03E-1(3.27E-4)+

WFG6

3.09E-1(7.33E-3)

3.08E-1(8.20E-3)~

3.07E-1(5.28E-3)~

3.08E-1(6.81E-3)=

3.11E-1(6.92E-3)~

6.58E-1(7.74E-3)

6.61E-1(8.37E-3)~

6.61E-1(8.38E-3)~

6.60E-1(7.44E-3)~

6.59E-1(8.78E-3)~

7.93E-1(LO1E-2)

7.99E-1(6.00E-3)-

7.98E-1(9.34E-3)-

7.93E-1(8.70E-3)=

7.96E-1(9.48E-3)~

8.41E-1(1.79E-2)

8.41E-1(1.58E-2)~

8.39E-1(1.86E-2)~

8.38E-1(L.85E-2)~

8.41E-1(1.71E-2)~

8.85E-1(L.63E-2)

8.78E-1(L54E-2)+

8.75E-1(2.12E-2)+

8.84E-1(1.39E-2)~

8.78E-1(L50E-2)=

WFG7

3.47E-1(2.05E-5)

3.47E-1(2.04E-5)~

3.47E-1(1.98E-5)~

3A4TE-1(L74E-5)=

3.47E-1(1.75E-5)~

7.12E-1(5.90E-4)

7.12E-1(5.96E-4)~

7.12E-1(6.03E-4)~

7.12E-1(5.59E-4)~

7.12E-1(7.24E-4)~

8.55E-1(6.42E-4)

8.55E-1(8.20E-4)~

8.55E-1(9.75E-4)~

8.55E-1(7.27E-4)~

8.55E-1(8.41E-4)~

9.16E-1(7.31E-3)

9.17E-1(1.09E-3)~

9.17E-1(1.20E-3)~

9.17E-1(L.06E-3)=

9.14E-1(1.61E-2)~

9.61E-1(1.39E-2)

9.58E-1(L.54E-2)~

9.62E-1(L.16E-2)~

9.61E-1(L.22E-2)~

9.62E-1(L13E-2)=

WFG8

3.03E-1(4.80E-4)

3.03E-1(4.43E-4)=

3.02E-1(4.46E-4)~

3.03E-1(5.61E-4)=

3.03E-1(5.29E-4)~

6.34E-1(9.33E-4)

6.34E-1(1.70E-3)=

6.35E-1(9.54E-4)~

6.35E-1(8.40E-4)~

6.34E-1(2.61E-3)~

7.67E-1(1.88E-3)

7.67E-1(1.95E-3)~

7.68E-1(1.54E-3)~

7.64E-1(1.88E-2)~

7.67E-1(L.63E-3)~

7.82E-1(2.32E-2)

7.84E-1(2.74E-2)~

7.84E-1(2.39E-2)~

7.84E-1(2.76E-2)~

7.85E-1(2.46E-2)~

8.64E-1(1.83E-2)

8.68E-1(L.81E-2)~

8.62E-1(LALE-2)~

8.64E-1(L67E-2)~

8.65E-1(L.60E-2)~

WFG9

3.43E-1(9.86E-4)

3.39E-1(1.67E-2)~

3.40E-1(1.67E-2)~

3.40E-1(1.68E-2)~

3.40E-1(1.67E-2)~

6.75E-1(2.84E-3)

6.77E-1(3.22E-3)~

6.77E-1(3.05E-3)-

6.76E-1(3.38E-3)=

6.76E-1(3.44E-3)~

7.91E-1(1.55E-2)

7.82E-1(2.70E2)=

7.92E-1(1.68E-2)~

7.81E-1(3.07E-2)~

7.91E-1(1.66E-2)~

8.11E-1(6.70E-2)

8.20E-1(6.04E-2)~

8.49E-1(9.47E-3)-

8.28E-1(4.89E-2)~

8.31E-1(4.92E-2)~

= = = = = = =
Blo|o|svBejo|s|vB|o|o|s v EBlojo|s|vB|o|o| s v iB|o|o|s|v|S oo s

8.85E-1(4.24E-2)

8.76E-1(5.84E-2)~

8.99E-1(8.01E-3)-

8.68E-1(6.04E-2)~

8.83E-1(4.57E-2)~
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