Dimension Reduction (High-D data visualization)

Input data:

1.5212.88 3.43 1.40 73.28 0.69 8.04
1.5212.983.541.21 73.00 0.65 8.53
1.5214.213.820.47 71.77 0.11 9.57
1.5213.213.770.79 71.99 0.13 10.25
1.5213.393.66 1.19 72.79 0.57 8.27
1.5213.413.551.2572.81 0.68 8.10
1.5212.713.331.4973.28 0.67 8.24
1.5313.803.150.66 70.57 0.08 11.64
1.5213.463.831.26 72.550.57 8.21
1.5212.933.66 1.56 72.51 0.58 8.55
1.5213.533.411.5272.040.58 8.79
1.52 13.333.531.3472.67 0.56 8.34
1.5213.143.451.76 72.48 0.60 8.38
1.5214.033.76 0.58 71.79 0.11 9.65
1.52 13.04 3.401.26 73.01 0.52 8.58
1.5214.01 2.68 3.50 69.89 1.68 5.87
1.5113.02 0.00 3.04 70.48 6.21 6.96
1.5212.970.331.5173.390.13 11.27
1.5211.031.711.56 73.44 0.58 11.62
1.51 13.00 0.00 3.02 70.70 6.21 6.93
1.5214.56 0.00 0.56 73.48 0.00 11.22
1.5117.38 0.00 0.34 75.41 0.00 6.65
1.5213.792.411.1972.76 0.009.77
1.5214.462.241.62 72.38 0.009.26
1.52 14.09 2.19 1.66 72.67 0.00 9.33
1.5211.950.001.19 75.18 2.70 8.93
1.5214.36 0.00 2.02 73.42 0.00 8.44
1.5113.693.201.8172.811.76 5.43
1.5213.870.00 2.54 73.23 0.149.41
1.52 14.37 0.00 2.74 72.85 0.00 9.45

Distance matrix:

0.6@ ©.61 2.78 2.73 ©.82 ©.74 ©.29 4.70 1.05 8.97 1
©.61 ©.80 2.25 2.13 ©.55 0.64 ©.60 4.13 0.80 @.62 1.
2.78 2.25 9.80 1.27 2.84 2.21 2.81 2.52 1.97 2.16 1.
2.73 2.13 1.27 .00 2.22 2.43 2.63 2.17 2.23 2.81 1.
©.82 8.55 2.84 2.22 8.90 ©6.24 8.96 4.15 .32 8.71 1.
6.74 ©.64 2.21 2.43 8.24 6.68 .91 4.31 .42 @.80 1.
©.20 8.60 2.81 2.63 ©.96 ©.91 @.00 4.60 1.19 8.93 1.
4.78 4.13 2.52 2.17 4.15 4.31 4.66 6.006 4.11 3.92 3.
1.85 8.80 1.97 2.23 8.32 6.42 1.19 4.11 0.088 8.72 6.
8.97 8.62 2.16 2.81 8.71 6.86 @.93 3.92 08.72 8.668 6.
1.68 1.19 1.62 1.76 1.61 1.8% 1.59 3.38 .92 8.84 6.
6.83 8.54 2.64 2.16 .25 ©6.33 6.02 4.65 ©.38 8.55 6.
6.08 8.79 2.26 2.24 6.74 6.73 6.07 4.64 0.73 8.48 6.
2.69 2.14 .23 1.5 1.97 2.15 2.78 2.42 1.91 2.83 1.
©.66 ©.21 2.20 2.08 ©.50 6.68 0.62 4.86 0.85 ©.65 1.
4.85 4.99 5.5 5.93 4.70 4.55 4.03 6.68 4.52 4.60 4.
7.35 7.45 8.27 8.33 7.47 7.30 7.33 8.78 7.46 7.35 7.
4.52 4.28 4.51 3.93 4.58 4.62 4.31 4.18 4.78 4.41 4,
4.38 4.12 4.79 3.71 4.60 4.68 4.11 4.36 4.79 4,21 4,
7.27 7.39 8.24 8.3@ 7.41 7.23 7.25 8.71 7.4@ 7.29 7.
5.89 4.83 4.51 4.39 4.96 5.081 4.98 4.38 5.16 5.84 4.
6.33 6.51 £.82 7.52 6.31 6.21 6.46 8.44 6.47 6.86 6.
2.37 1.99 1.93 1.79 2.87 2.17 2.27 3.82 2.22 2.88 1.
2.6@ 2.32 2.89 2.39 2.19 2.23 2.56 3.33 2.26 2.28 1.
2.36 2.1 2.23 2.31 2.88 2.11 2.29 3.43 2.28 2.11 1.
4.59 4.76 6.24 5.88 5.11 5.81 4.47 7.81 5.38 5.13 5.
3.87 3.96 4.59 4.73 3.97 3.88 3.82 5.52 4.15 4.18 3.
3.61 3.44 4.84 5.3@8 3.19 2.96 3.22 6.91 3.15 3.47 3.
4.83 4.62 4.66 4.47 4.14 4.68 3.086 5.85 4.31 4.88 3.
4.26 4.25 4.58 4.55 4.36 4.25 4.19 4.96 4.43 4.26 3.

.68

19
62
76
el
B89
59
38
92
84
68
83
76
51
14
36
19
24
37
15
68
64
73
71
68
35
86
66
84
el ]

PUWWUNENPORNREEYLAORP OO0 RORONNG®

83
54
84
16
25
33
92
85
38
55
83
80
51
95
53
57
35
44
47
29
88
37
96
87
94
86
86
22
08
13

PBUWWOURERNNORSNAAYNAONOOOOORODONND®

.98
.79
.26
.24
.74
.73
.97
-84
.73
.48
.76
.51
-6e
.15
77
.31
.14
.39
.35
.09
.98
.62
-85
.89
.85
.86
.84
.24
-86
-6e

PERPRPONNREORORRONN@NRRERNRERNRNMNER®NN

69
14
23
es
97
15
78
42
91
a3
51
95
15
ea
]
48
21
35
58
18
44
89
79
82
13
13
52
85
49
48

PUWWERRPNPORNREEYRONOGOR,P OORODONNG®

.66
.21
.2e
.as
.59
.68
.62
.86
-85
.65
.14
.53
77
]
.6e
.90
.49
.13
.85
.42
.67
.41
.81
.15
.91
73
.79
.5ce
-84
.87

[ Y R T I Y B N LI~ I T I SR S S S . O DRI

85
99
L]
93
7
55
93
68
52
6@
36
57
31
48
99
L]
51
38
77
54
78
o8
63
95
11
43
61
46
85
69

SN S O S S N M0 60 ) 60 B0 BB AN 00 S S S S S B0 S S 60 B0 N

.35
.45
.27
.33
.47
.38
.33
.78
.46
.35
.19
.35
.14
.21
.49
.51
.80
.15
.44
.22
.62
.45
.84
.52
.54
.55
.23
.31
.17
.23

MM WRWWNGRONSO~NAEEELERERRERRRWRAR

52
28
51
93
58
62
31
18
78
41
24
44
39
35
13
38
15
oo
45
89
89
81
79
31
81
87
21
78
34
68

E e e T S TV R VRO B S e R R b T T T S S S S S S VYR SR )

.38
.12
.79
L7l
.68
.68
211
.36
.79
.21
.37
.47
.35
.58
.e5
77
.44
.45
.oe
.38
.11
.58
.53
.37
.97
.32
.96
.83
.13
.56

MO N O N N N 0 00 @ 00 B0 ® L1 N 00 N S S S S 80 N N N 00 60 N

27
39
24
e
41
23
25
71
4@
29
15
29
@9
18
42
54
22
a9
38
ee
56
34
79
48
49
39
15
22
1e
18

MMNSWRWUWWNOORRO~NREERER,RENU R RN R RR AWM

.89
.83
.51
.39
.96
.81
.98
.38
.16
.64
.68
.88
.08
.44
.67
.78
.62
.89
.11
.56
.ee
L7l
.87
.35
.24
.76
.14
.64
.78
.88

VMNoOEOVVOOUNONN NSO OO RE G0 GO~NOO

33
51
82
52
31
21
45
44
47
86
64
37
62
&9
41
1)
45
81
58
34
71
ae
a1
58
66
54
37
11
44
41

MAMEWURAODRGOWSNWNSNWRERMRERERNNWRNRMRNRRRN

.37
.99
.83
.79
.87
.17
.27
.82
.22
.88
.73
.96
-85
.79
.81
.63
.84
.79
.53
.79
.87
.81
.6e
.83
.75
.8@
.6ae
.79
.83
.84

MR R RV OO U WS B W B R R R R R R R W R R R R RN

6e
32
eg
39
19
23
56
33
26
28
71
a7
ag
a2
15
95
52
31
37
48
35
58
e3
ee
48
17
64
42
64
56

MNANPEOO®UVWSNWWSNWERERNERPPENNWRNNRNRNN

36
1e
23
31
asg
11
29
43
28
11
68
a4
as
13
o1
11
54
a1
a7
49
24
66
75
48
ae
83
52
41
44
47

R T I - o - e B - RO R RN RN ST R T R

59
76
24
88
11
B8l
47
B8l
38
13
35
86
86
13
73
43
55
e7
32
39
76
54
8@
17
83
e
14
69
81
61

Poeh @B RN W E WS B W N W W W BB W W W R W

87
96
58
73
a7
88
82
52
15
18
86
86
a4
52
79
61
23
21
96
15
14
37
ae
64
52
14
a8
a3
23
37

NN OB ERRG~NOSOOWWEWWWWWo W Wn e W W

.81
.44
-84
.3e
.19
.96
.22
.91
.15
.47
.66
.22
.24
.85
.50
.46
.31
.78
.83
.22
-84
211
.79
.42
.41
.69
.83
-6ae
.43
.55

@@V R RERNNNUNSPRPRN SN WRWUWRERNWRERRRSR

e3
ez
1]
47
14
es
L]
es
31
]
a4
98
86
49
84
85
17
34
13
1e
78
44
83
64
44
el
23
43
aa
67

@@V RENNMNRUORSRERSNSEEE R REWE R R R R RR R RS

.29
.25
.58
.55
.3e
.25
.19
.96
.43
.26
.98
.13
-6e
.48
.a7
.69
.23
.68
.56
.18
.88
.41
.94
.56
.47
.61
.37
.55
.67
-6e



Generation 1:

Best chromosome:
2-D representation:

DataPlotForm

10
879923
529 8.81 L ]
L]
8 e 27739
» . -
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475553 B4 EER
Se e -4, B P 81,632
6 : . 36547 445579 o
° 941 55
. . L ]
2.39..4_93 518 491 735 469
e
182/ 381 418:374 52 ;..1_'1.1 e 818374
37422 faas .
6.86;2.89 K- .3
b o 7E23p5 3,358
e 203247
2 £93-2133 )01 238 QR 1E7
323128 B6%; 1.11 ¢
b e
0
1.79 379 579 779

Datal
Data?
Datad
Datad
Datab
Diatab

Genes:

(5.64, 6.68); (3.74, 3.22); (6.93, 2.33); (4.45, 5.79); (9.05, 1.67); (7.62, 3.35); (5.18, 4.91); (8.2, 7.29); (7.42,
4.13); (7.21, 6.94); (6.86, 2.89); (5.29, 8.81); (5.32, 4.34); (8.03, 2.47); (8.1, 6.32); (6.69, 1.11); (2.6, 6.03);
(3.82, 7.57); (8.79, 9.23); (3.23, 1.28); (1.82, 3.81); (8.01, 2.38); (4.75, 6.53); (3.6, 5.87); (4.18, 3.74); (7.35,
4.69); (9.44, 5.5); (8.18, 3.74); (2.39, 4.93); (7.9, 3.58)

Fitness function = 2790.217013255




Generation 30:

Best chromosome:
2-D representation:

DataPlotForm

10
4%.8.35 5_35;.5.59 Date]
® Data2
276,875 2.06/8.82 Datad
L ] Datad
456 779 938 768 o
8 — T oo 575 . Data6
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® 374: 6.8 465 74% 77 E.TBﬁ;W
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Genes:

(4.65,7.43); (5.22, 6.11); (5.48, 7.58); (4.82, 6.06); (4.81, 6.15); (4.76, 5.09); (6.32, 6.8); (9.38, 7.68); (5.82,
5.81); (6.54, 6.55); (4.47, 6.43); (4.7, 7.43); (5.77, 6.73); (5.95, 6.92); (3.74, 6.82); (8.66, 2.8); (9.91, 1.47);
(8.06, 8.82); (6.89, 9.99); (9.76, 1.41); (2.76, 8.75); (2.07, 2); (6.12, 5.65); (4.86, 7.79); (5.89, 6.93); (2.08,

4.54); (6.41, 4.85); (6.83, 3.32); (4.9, 9.35); (2.72, 7.11)
Fitness function = 779.213344159343




Generation 50:

Best chromosome:
2-D representation:

DataPlotForm
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Genes:

(4.96, 5.68); (5.23,5.47); (5.48, 7.58); (6.14, 8.08); (5.72, 5.82); (5.77, 6.38); (6.06, 4.93); (7.36, 8.76); (5.97,
5.36); (6.54, 6.55); (5.44,6.18); (6.67,5.58); (5.63, 6.03); (6.42, 7.02); (5.86, 5.63); (7.31, 1.62); (9.91, 1.47);
(2.36, 8.36); (5.4, 9.87); (9.76, 1.41); (2.88, 8.62); (1, 1.94); (4.08, 7.36); (5.02, 6.19); (5.26, 6.98); (4.09,
2.27); (2.08, 4.17); (8.18, 3.74); (2.54, 6.41); (2.39, 6.3)

Fitness function = 400.58571189106



Result:

Best chromosome:

2-D representation:

DataPlotForm

’ 7 1 ® Datal
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Fitness function:

FitnessP
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