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&8 3150 3 g yglmen 3 p0 oo Lol (ol o D crjgi 35T 50 dlass dlaails, IS sluss ‘Olf.\;.;.{w;b’
B3 53 BAS el ol 33 S b g8 Dl g Ak ilwg Sl ¢ Sloj (slaoygs dluss Sliges 31,0 sluss

wlod,S Mg
aliue ojles CPU Time NPS| MID D SM
(Second)
) 58.83 11 | 1.77E+12 | 6.04E+10 | 6.79E+11
Y 110.68 30 |2.76E+12 | 9.43E+10 | 6.88E+11
Y 153.02 17 | 5.68E+12 | 7.02E+10 | 1.83E+12
¥ 205.34 6 | 3.78E+12 | 2.53E+10 | 1.78E+12
I 235.72 17 | 7.46E+12 | 5.59E+11 | 2.39E+12
5 281.21 8 | 4.25E+12 | 3.35E+10 | 1.83E+12
y 376.83 20 | 8.21E+12 | 1.33E+11 | 2.46E+12
A 627.39 16 | 1.64E+13 | 2.83E+11 | 5.43E+12
q 925.06 10 | 1.26E+13 | 9.71E+10 | 5.01E+12
ye 1,226.60 10 | 3.86E+13 | 2.25E+11 | 1.54E+13
) 2,932.45 11 | 6.51E+13 | 4.55E+11 | 2.51E+13
WY 4,592.83 5 6.58E+13 | 7.76E+10 | 3.22E+13
s 5,052.12 16 | 3.58E+13 | 7.39E+10 | 1.70E+13
i 5,557.33 24 | 1.98E+13 | 4.96E+10 | 9.41E+12
V0 6,113.06 22 | 1.36E+13 | 3.04E+11 | 5.90E+12
\Ya 6,724.37 2 | 8.93E+12 | 1.69E+11 | 3.87E+12
% 7,396.80 25 | 8.57E+12 | 1.51E+11 | 3.16E+12
! Heuristic
5 e S 5 1 g > S ol 05 S 50 Bk iz Sk S 4l
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A 8,136.48 12 | 1.25E+13 | 2.17E+11 | 4.29E+12
\a 8,950.13 18 | 1.25E+13 | 1.57E+11 | 4.65E+12
Y. 9,845.14 14 | 2.56E+13 | 1.91E+11 | 1.00E+13
Y\ 10,829.66 9 | 4.53E+13 | 3.23E+11 | 1.75E+13
YY 11,912.62 8 | 5.56E+13 | 2.00E+11 | 2.49E+13
Yy 13,103.89 15 | 4.57E+13 | 1.37E+11 | 2.10E+13
Y¥ 14,414.28 17 | 3.27E+13 | 9.34E+10 | 1.52E+13
Yo 15,855.70 26 | 2.32E+13 | 1.99E+11 | 1.05E+13
\f2 17,441.27 14 | 1.60E+13 | 1.84E+11 | 7.20E+12
YY 19,185.40 35 | 1.23E+13 | 1.67E+11 | 5.18E+12
YA 21,103.94 12 | 1.24E+13 | 1.92E+11 | 4.74E+12
Ya 23,214.34 31 | 1.25E+13 | 1.75E+11 | 4.70E+12
Y. 25,535.77 14 | 1.90E+13 | 1.83E+11 | 7.36E+12
Average 8,069.94 15.8 | 2.15E+13 | 1.76E+11 | 9.05E+12
0l CPU NPS MID D SM
e Time
(Second)
\ 35.79 4 1.82E+12 4.51E+10 9.00E+11
Y 49.22 16 2.78E+12 7.27E+10 9.15E+11
Y 76.35 6 5.80E+12 3.04E+10 2.73E+12
¥ 87.44 5 3.87E+12 8.77E+09 1.89E+12
I 110.85 14 7.77E+12 3.37E+11 2.69E+12
£ 122.82 2 5.93E+12 1.73E+11 2.29E+12
v 174.94 6 8.39E+12 8.40E+10 3.95E+12
A 335.67 13 1.70E+13 1.46E+12 6.15E+12
i 417.88 4 1.47E+13 1.71E+11 7.30E+12
Yo 635.29 7 4.29E+13 1.68E+11 1.94E+13
) 1904.53 7 7.29E+13 1.07E+13 3.12E+13
WY 2285.44 8 5.79E+13 5.44E+12 2.53E+13
s 2742.53 8 6.54E+13 8.08E+12 2.83E+13
V¥ 3291.03 19 3.57E+13 4.12E+12 1.53E+13
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I 3949.24 18 2.20E+13 2.10E+12 9.61E+12
\Ve 4739.09 5 1.95E+13 1.78E+12 7.88E+12
W 5686.90 18 1.71E+13 9.76E+11 7.59E+12
YA 6824.28 13 3.00E+13 5.72E+11 1.35E+13

4 8189.14 8 5.14E+13 5.64E+12 2.24E+13
Y- 9826.97 18 5.47E+13 5.54E+12 2.38E+13
vy 11792.36 9 6.00E+13 6.81E+12 2.60E+13

Yy 14150.84 | 13 4.78E+13 5.47E+12 2.07E+13
Y 16981.00 | 13 3.49E+13 3.79E+12 1.51E+13
v¥ 20377.20 | 25 2.72E+13 2.78E+12 1.15E+13
Yo 24452.64 | 24 2.22E+13 1.88E+12 9.55E+12
& 29343.17 | 22 2.61E+13 1.23E+12 1.15E+13
A 35211.81 | 34 3.88E+13 3.43E+12 1.69E+13
YA 4225417 | 16 4.67E+13 4.49E+12 2.04E+13
ya 50705.00 | 24 5.34E+13 5.65E+12 2.32E+13
Y. 60846.00 | 29 5.06E+13 5.56E+12 2.19E+13
Average | 11919.99 | 13.60 3.15E+13 2.95E+12 1.37E+13

(CPU Time) 1ya1 oyloj oo g15! as (5,000 58 (gl ois 591 oo i danny o
Lol V SS @ygods jlmo cpl 33 odld 1350 Jlop Cand s

Probability Plot of CPU-Time

Normal

Mean 9995
StDev 12877
2 - N 60

- - KS 0220
95 - P-Value <0.010

-
-

~40000 -20000 0 20000 40000 60000
CPU-Time
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Syl Lol g 0sd 3 o 555 ol sl oralwday <140 5 208 &S 905l P-ValUE jluse 4 avg L
s .l o0 oozl (gylol oo cgn uadly SS9, SO el )L yg05l 51l pl s Jlo i @oje
1l sdalcansdy F JSb @ ygots o loj jlae (clil 4 g0l o]

Kruskal-Wallis Test on CPU-Time

Algorithm N Median Ave Rank Z
MOPSO 30 4344 30.0 -0.21
NSGAZ2 30 6419 31.0 0.21
Overall 60 30.5

H=0.04 DF =1 P = 0.836

> ol slhre (5131 &1 (uadly S S (9051 domts - JSCd
&S 8,5 a g ol ply Conl odelcanday /40l 55,5 o Hluie oS P-Value juie 4 asgi L
2yl 2555 dzel> 93 1SSlie jd (gl line M) 5 0l 3 ao (5,8
(NPS) 55,y sl shass 131 43 &Sl 5 (sloet ;5501 25 dulo-
ol F S5 Cygods jlre cpl )3 Lodld (945 Jloy Cond s

Probability Plot of NPS

Normal
99.9
Mean 14.72
StDev 8.105
= N 60
KS 0.093

P-Value =0.150

NPS

97,k Olga dlaai Jlre 13 LodId (4393 Jbo yi Connd doeni - S

laodld g ol 3y o (1539 (plply Conl odelcasdy «/0+ I 35,5 &S 905l P-ValUE e & asg b
ol o ookl (oylol Lo cas 5 o905l 5l oplple ien o g x5 gl
sl odolusdey F S &ygony o loj Jline lil 42 903l eom
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Two-sample T for NPS

Algorithm N Mean StDev SE Mean
MOPSO 30 13.60 8.21 1.5
NSGA2 30 15.83 7.98 1.5

Difference =p (MOPSO) - u (NSGA2)

Estimate for difference: -2.23

95% CI for difference: (-6.42, 1.95)

T-Test of difference=0 (vs #): T-Value=-1.07 P-
Value=0.290 DF=57
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Kruskal-Wallis Test on D

Algorithm N Median Ave Rank Z
MOPSO 30 1.99186E+12 39.53.99
NSGA2 30 1.68110E+11 21.5-3.99
Overall 60 30.5

H=15.93 DF =1 P =0.000
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Kruskal-Wallis Test on SM

Algorithm N Median Ave Rank Z
MOPSO 30 1.25038E+13 35.1 2.03
NSGAZ2 30 5.30496E+12 25.9-2.03
Overall 60 30.5

H=4.10DF =1 P = 0.043
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