Supplementary Material

Demystifying the stability and the performance aspects of
CoCoSo ranking method under uncertain preferences

Table 1: Results of the experiment on the CoCoSo method using the scalar approach and unbiased weights.

Total . Total .
Partial adequacy test adequacy Partial adequacy test on
Number . adequacy test on rows test on columns
of Miftrlx on rows columns
. size - -
matrices Pass Fail Pass Partial Fail | Pass | Fail | Pass Partial Fail
o) | o) | ) | Ly | o) | R) | ) | ) | g | ()
5x6 | 84.33 | 15.67 | 84.33 11 4.67 | 3.67 | 96.33 | 3.67 40 56.33
300 7 %8 76 24 76 21.67 | 2.33 0 100 0 41 59
8x9 | 7833 | 21.67 | 78.33 19.33 | 2.34 0 100 0 36 64
9x12 64 36 64 34 2 0 100 0 36 64
5x6 85.5 14.5 85.5 12 2.5 1 99 1 46.17 52.83
7x8 | 7633 | 23.67 | 76.33 20 3.67 0 100 0 38.67 61.33
600 8x9 | 73.83 | 26.17 | 73.83 | 23.83 | 2.34 0 100 0 34.67 65.33
9x12 | 685 | 31.5 | 685 29.83 | 1.67 0 100 0 3433 65.67
5xX6 | 8544 | 1456 | 8544 | 1144 | 3.12 ]| 1.78 | 98.22 | 1.78 43 55.22
900 7x8 | 7556 | 24.44 | 7556 | 21.11 | 3.33 ] 0.11 | 99.89 | 0.11 39.78 60.11
8x9 | 7644 | 23.56 | 76.44 | 2222 | 1.34 0 100 0 35.11 64.89
9x12 | 68.11 | 31.89 | 68.11 | 28.67 | 3.22 0 100 0 34.11 65.89
5x6 | 86.33 | 13.67 | 86.33 11.25 | 242 | 2.17 | 97.83 | 2.17 41.42 56.41
1200 7x8 | 77.08 | 22.92 | 77.08 | 20.42 2.5 0 100 0 37.67 62.33
8x9 | 7525|2475 | 7525 | 22.17 | 2.58 0 100 0 37.83 62.17
9x12 | 69.25 | 30.75 | 69.25 | 28.25 2.5 0 100 0 36.92 63.08
5x6 87 13 87 1033 | 2.67 | 1.67 | 98.33 | 1.67 43.93 54.4
5 7x8 | 7873 | 21.27 | 78.73 | 18.53 | 2.54 0 100 0 39.93 60.07
1500 8x9 | 7553 | 2447 | 75.53 22 2.47 0 100 0 36.93 63.07
9x12 | 67.87 | 32.93 | 67.87 | 30.33 2.6 0 100 0 34.2 65.8
5x6 | 85.94 | 14.06 | 8594 | 11.17 | 2.89 ] 2.72 | 97.28 | 2.72 42.89 54.39
1800 7x8 | 77.67 | 2233 | 77.67 | 19.28 | 3.05 0 100 0 38.5 61.5
8x9 73.5 | 26.5 | 73.5 2417 | 2.33 0 100 0 3494 65.06
9x12 | 68.61 | 31.39 | 68.61 | 28.61 | 2.78 0 100 0 35.28 64.72
5x6 85.1 149 | 85.1 11.29 | 3.61 | 2.62 | 97.38 | 2.62 43.05 54.33
2100 7x8 | 7824 | 21.76 | 7824 | 19.19 | 2.57 0 100 0 37.62 62.38
8x9 | 73.05| 2695 | 73.05 | 2424 | 2.71 0 100 0 36.95 63.05
9x12 | 67.1 329 | 67.1 29.81 | 3.09 0 100 0 34.9 65.1
2400 5x6 | 86.88 | 13.12 | 86.88 | 10.21 | 291 ] 2.54 | 97.46 | 2.54 45.5 51.96
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7x8 | 7725 | 2275 | 77.25 | 19.71 | 3.04 | 0.04 | 99.96 | 0.04 38.08 61.88
8x9 | 7279 | 27.21 | 72.79 | 24.83 | 2.38 0 100 0 37.75 62.25
9x12 | 70.12 | 29.88 | 70.12 | 27.12 | 2.76 0 100 0 37.25 62.75
5xX6 85 15 85 11.59 | 3411222 | 97.78 | 2.22 423 55.48
2700 7%x8 78 22 78 19.07 | 2.93 1 0.04 | 99.96 | 0.04 36.85 63.11
8x9 | 7452 | 2548 | 7452 | 2326 | 222 0 100 0 35.37 64.63
9x12 | 68.65 | 31.15 | 68.65 28.3 2.85 0 100 0 35.48 64.52
5x6 86.8 132 | 86.8 10.17 | 3.03 | 1.97 | 98.03 | 1.97 42.97 55.06
7x8 | 77.63 | 2237 | 77.63 19.7 2.67 0 100 0 39.63 60.37
3000 8x9 | 7393 | 26.07 | 73.93 229 3.17 0 100 0 35.53 64.47
9x12 | 67.23 | 32.77 | 67.23 29.6 3.17 0 100 0 35.37 64.63

Table 2: Results of the experiment on the CoCoSo method using the power approach and unbiased weights.

Total Total
adequacy Partial adequacy test adequacy Partial adequacy test on
Number ) on rows test on columns
of Mi.ltl‘lX test on rows columns
. size -
matrices Pass | Fail | Pass Partial Fail | Pass | Pass | Fail Pass Fail
o) | ) | B | g |8 [ 8 | ) | ) | () | (%)
5x6 96 4 96 3 1 2.67 | 97.33 | 2.67 | 44.33 53
300 7x8 19233 | 7.67 | 92.33 7 0.67 | 0.33 | 99.67 | 0.33 | 42.33 57.34
8x9 |9433 | 5.67 | 94.33 5.33 0.34 0 100 0 41 59
9x12 | 93.67 | 6.33 | 93.67 6 0.33 0 100 0 37 63
5x6 945 | 55 94.5 4.83 0.67 | 0.67 | 99.33 | 0.67 | 44.17 55.16
600 7x8 9567 | 433 | 95.67 4.33 0 0 100 0 42.5 57.5
8x9 95 5 95 4.5 0.5 0 100 0 38 62
9x12 | 9433 | 5.67 | 9433 5.5 0.17 0 100 0 37.67 62.33
5x6 96 4 96 3.11 0.89 ] 1.22 | 98.78 | 1.22 | 43.56 55.22
900 7x8 |94.56 | 5.44 | 94.56 4.67 0.77 0 100 0 43 57
8x9 9489 | 5.11 | 94.89 4.78 0.33 0 100 0 36.89 63.11
9x12 95 5 95 4.56 0.44 0 100 0 34.67 65.33
5x6 9525|475 | 95.25 4.08 0.67 | 1.83 | 98.17 | 1.83 | 44.25 53.92
1200 7x8 9525 | 475 | 95.25 4.25 0.5 0 100 0 39.25 60.75
8x9 9492 | 5.08 | 94.92 4.83 0.25 0 100 0 40 60
9x12 |93.33 | 6.67 | 93.33 6.08 0.59 0 100 0 36.42 63.58
5x6 ]9633 | 3.67 | 96.33 3.13 0541 1.6 98.4 1.6 46.6 51.8
1500 7x8 |9507 | 493 | 95.07 4.4 0.53 0 100 0 42.73 57.27
8x9 ]93.73 | 6.27 | 93.73 5.47 0.8 0 100 0 41.33 58.67
9x12 | 946 | 54 94.6 5 0.4 0 100 0 38.07 61.93
5x6 |9572| 4.28 | 95.72 3.33 0.951] 1.83 | 98.17 | 1.83 46.5 51.67
1800 7x8 ]94.61 | 539 | 94.61 4.78 0.61 ] 0.06 | 99.94 | 0.06 | 42.67 57.27
8x9 |94.11 | 5.89 | 94.11 5.61 0.28 0 100 0 40 60
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9x12 | 9433 | 5.67 | 94.33 5.28 0.39 0 100 0 38 62
5x6 |96.14 | 3.86 | 96.14 3.29 0.57 | 1.62 | 98.38 | 1.62 | 46.74 51.62
2100 7 X8 939 | 6.1 93.9 5.24 0.86 ] 0.05 | 99.95 | 0.05 | 40.05 59.9
8x9 |9505]| 495 | 95.05 4.48 0.47 0 100 0 40.33 59.67
9x12 | 93.14 | 6.86 | 93.14 6.52 0.34 0 100 0 37.43 62.57
5x6 |9629| 3.71 | 96.29 3 071 ] 1.75 | 98.25 | 1.75 | 47.79 50.46
2400 7x8 9538 461 | 9538 4.21 041] 0.04 | 99.96 | 0.04 | 42.12 57.84
8x9 9388 | 6.12 | 93.88 5.71 0.41 0 100 0 41.67 58.33
9x12 | 94.75 | 525 | 94.75 4.92 0.33 0 100 0 39.04 60.96
5X6 |9544 | 456 | 95.44 3.74 0.82 | 2.81 | 97.19 | 2.81 | 43.85 54.04
7x8 19507 | 493 | 95.03 4.37 0.56 0 100 0 41.89 58.11
2700 8x9 |94.15| 585 | 94.15 5.33 0.52 0 100 0 393 60.7
9x12 | 94.26 | 5.74 | 94.26 5.52 0.22 0 100 0 38.41 61.59
5x6 |96.17| 3.83 | 96.17 3.27 0.56 | 1.73 | 98.27 | 1.73 459 52.37
3000 7x8 |94.77| 523 | 94.77 4.77 0.46 0 100 0 42.57 57.43
8x9 |9453| 547 | 94.53 5.03 0.44 0 100 0 38.6 61.4
9x12 | 934 | 6.6 93.4 6.13 0.47 0 100 0 39.03 60.97

Table 3: Results of the experiment on the CoCoSo method using the scalar approach and biased weights.

Total . Total .
Partial adequacy test Partial adequacy test
Number adequacy test on rows adequacy test on columns
of Mi.ltl‘iX on rows on columns
matrices size Pass Fail Pass Partial Fail | Pass Fail | Pass Partial Fail
6 | ) | ) | e | [0 | ) | ) | e | ()
5x6 | 84.33 | 15.67 | 84.33 11 4.67 | 3.67 | 96.33 | 3.67 40 56.33
300 7x%x8 79 21 79 19 2 0 100 0 45.67 | 54.33
8x9 83 17 83 15.33 1.67 0 100 0 41.67 | 58.33
9x12 | 71.67 | 2833 | 71.67 | 26.67 1.66 0 100 0 45.67 | 54.33
5%X6 85.5 14.5 85.5 12 2.5 1 99 1 46.17 | 52.83
600 7x8 | 7633 | 23.67 | 76.33 20 3.67 0 100 0 38.67 | 61.33
8x9 | 73.83 | 26.17 | 73.83 | 23.83 | 2.34 0 100 0 34.67 | 65.33
9x12 | 68.5 31.5 68.5 29.83 1.67 0 100 0 3433 | 65.67
5xX6 | 8544 | 14.56 | 85.44 1144 | 3.12 | 1.78 | 98.22 | 1.78 43 55.22
900 7x8 | 7556 | 24.44 | 75.56 | 21.11 3331 0.11 | 99.89 | 0.11 39.78 | 60.11
8x9 | 7644 | 23.56 | 7644 | 22.22 1.34 0 100 0 35.11 64.89
9x12 | 68.11 | 31.89 | 68.11 28.67 | 3.22 0 100 0 35.11 64.89
5x6 | 86.33 | 13.67 | 86.33 11.25 | 242 | 2.17 | 97.83 | 2.17 41.42 | 56.41
1200 7x8 | 77.08 | 22.92 | 770.8 | 20.42 2.5 0 100 0 37.67 | 62.33
8x9 | 7525 | 2475 | 7525 | 22.17 | 2.58 0 100 0 37.83 | 62.17
9x12 | 69.25 | 30.75 | 69.25 | 28.25 2.5 0 100 0 36.92 | 63.08
1500 5%X6 87 13 87 10.33 | 2.67 | 1.67 | 98.33 | 1.67 43.93 54.4
7x8 | 78.73 | 21.27 | 78.73 18.53 | 2.74 0 100 0 39.93 | 60.07
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8x9 | 7553 | 2447 | 75.53 22 2.47 0 100 0 3693 | 63.07
9x12 | 67.87 | 32.93 | 67.87 | 30.33 2.6 0 100 0 34.2 65.8
5x6 | 8.94 | 14.06 | 8594 | 11.17 | 2.89 | 2.72 | 97.28 | 2.72 | 42.89 | 54.39
1800 7%x8 | 77.67 | 22.33 | 77.67 | 19.28 | 3.05 0 100 0 38.5 61.5
8x9 73.5 265 | 73.5 2417 | 2.33 0 100 0 3494 | 65.06
9x12 | 68.61 | 31.39 | 68.61 | 28.61 | 2.78 0 100 0 35.28 | 64.72
5%x6 85.1 149 | 85.1 11.29 | 3.61 | 2.62 | 97.38 | 2.62 | 43.05 | 54.33
2100 7x8 | 7824 | 21.76 | 7824 | 19.19 | 2.57 0 100 0 37.62 | 62.38
8x9 | 73.05 | 26.95 | 73.05 | 24.24 | 2.71 0 100 0 36.95 | 63.05
9x12 | 67.1 329 | 67.1 29.81 | 3.09 0 100 0 349 65.1
5x6 | 86.88 | 13.12 | 86.88 | 10.21 | 291 | 2.54 | 97.46 | 2.54 45.5 51.96
7x8 | 77.25 | 22.75 | 77.25 | 1971 | 3.04 | 0.04 | 99.96 | 0.04 | 38.08 | 61.88
2400 8x9 | 7279 | 27.21 | 72779 | 24.83 | 2.38 0 100 0 37.75 | 62.25
9x12 | 70.12 | 29.88 | 70.12 | 27.12 | 2.76 0 100 0 37.25 | 62.75
56 85 15 85 11.59 | 341 | 222 | 97.78 | 2.22 423 55.48
2700 7%x8 78 22 78 19.07 | 293 | 0.04 | 99.96 | 0.04 | 36.85 | 63.11
8x9 | 7452 | 2548 | 7452 | 2326 | 2.22 0 100 0 35.37 | 64.63
9x12 | 68.65 | 31.15 | 68.65 28.3 2.85 0 100 0 35.48 | 64.52
5%x6 86.8 13.2 | 86.8 10.17 | 3.03 | 1.97 | 98.03 | 1.97 | 4297 | 55.06
3000 7%x8 | 77.63 | 22.37 | 77.63 19.7 2.67 0 100 0 39.63 | 60.37
8x9 | 73.93 | 26.07 | 73.93 22.9 3.17 0 100 0 35.53 | 64.47
9x12 | 67.23 | 32.77 | 67.23 29.6 3.17 0 100 0 3537 | 64.63

Table 4: Results of the experiment on the CoCoSo method using the power approach and biased weights.

Total . Total .
Partial adequacy test Partial adequacy test
Number adequacy on rows adequacy test on columns
of Mz.ltrix test on rows on columns

matrices e Pass | Fail | Pass Partial Fail | Pass | Fail | Pass Partial Fail
) | ) | ) | g | OO [ R | ) | ) | Gy | )

5x6 | 9533 | 4.67 | 95.33 4.33 0.34 3 97 3 52 45
300 7x8 | 9733 | 2.67 | 97.33 2.67 0 0 100 0 50.67 | 49.33
8x9 94 6 94 5 1 0 100 0 4333 | 56.67
9x12 | 94.67 | 533 | 94.67 5 0.33 0 100 0 56.67 | 43.33
5x6 | 9433 | 5.67 | 94.33 4.5 1.17 2 98 2 48.67 | 49.33
600 7%x8 95 5 95 4.67 0.33 0 100 0 4733 | 52.67
8x9 | 93.17 | 6.83 | 93.17 6 0.83 0 100 0 42.67 | 57.33
9x12 | 94.83 | 5.17 | 94.83 4.67 0.5 0 100 0 37.83 | 62.17
5x6 | 9589 | 4.11 | 95.89 3.33 0.78 | 2.56 | 97.44 | 2.56 | 45.78 | 51.66
900 7%x8 | 94.89 | 5.11 | 94.89 5.11 0 0 100 0 43.67 | 56.33
8x9 | 93.78 | 6.22 | 93.78 6 0.22 0 100 0 48.56 | 51.44
9x12 | 9433 | 5.67 | 94.33 5.56 0.11 0 100 0 39.22 | 60.38

1200 5x6 | 96.08 | 3.92 | 96.08 3.42 0.5 | 3.25 | 96.75 | 3.25 | 46.25 49.5
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7x8 | 9458 | 542 | 94.58 4.83 0.57 0 100 0 4292 | 57.08
8x9 | 9433 | 5.67 | 94.33 5.17 0.5 0 100 0 44.08 | 55.92
9x12 | 9342 | 6.58 | 93.42 5.92 0.66 0 100 0 40.25 | 59.75
5x6 | 96.53 | 3.47 | 96.53 3.13 034 ] 2.8 97.2 2.8 49.53 | 47.67
1500 7x8 | 94.07 | 593 | 94.07 5.47 0.46 0 100 0 47 53
8x9 | 9393 | 6.07 | 93.93 5.47 0.6 0 100 0 42.47 | 57.53
9x12 | 934 6.6 | 934 6.07 0.53 0 100 0 37.6 62.4
5x6 | 95.06 | 494 | 95.06 4.17 0.77 '] 2.89 | 97.11 | 2.89 | 47.06 | 50.05
7x8 | 94.61 | 539 | 94.61 4.67 0.72 1 0.11 | 99.89 | 0.11 46.11 | 53.78
1800 8x9 | 9294 | 7.06 | 92.94 6.61 0.45 0 100 0 42.89 | 57.11
9x12 | 93.56 | 6.44 | 93.56 6 0.44 0 100 0 39.94 | 60.06
5%x6 | 9643 | 3.57 | 96.43 3.1 047 276 | 97.24 | 2.76 | 49.81 | 47.43
7x8 | 9429 | 571 | 94.29 5.14 0.571 0.1 99.1 0.1 44.57 | 55.33
2100 8x9 | 93.62 | 6.28 | 93.62 5.81 0.57 0 100 0 4286 | 57.14
9x12 | 94.67 | 533 | 94.67 5.05 0.28 0 100 0 41.76 | 58.24
5x6 96 4 96 3.46 0.54 ] 2.88 | 97.12 | 2.88 | 49.92 47.2
2400 7x8 | 9479 | 521 | 94.79 4.75 0.46 0 100 0 4542 | 54.58
8x9 | 9354 | 646 | 93.54 5.83 0.63 0 100 0 4538 | 54.62
9x12 | 94.79 | 5.21 | 94.79 5 0.21 0 100 0 41.83 | 58.17
5x6 | 9596 | 4.04 | 95.96 3.11 093] 3.11 | 96.89 | 3.11 48.15 | 48.74
7x8 | 93.81 | 6.19 | 93.81 541 0.78 | 0.07 | 99.93 | 0.07 | 4439 | 55.34
2700 8x9 | 93.19 | 6.81 | 93.19 6.44 0.37 0 100 0 41.78 | 58.22
9x12 | 93.67 | 6.33 | 93.67 6 0.33 0 100 0 40.15 | 59.85
5%x6 | 9583 | 4.17 | 95.83 35 0.67 | 2.57 | 9743 | 2.57 47.8 49.63
7x8 | 94.77 | 523 | 94.77 4.73 0.5 | 0.03 | 99.97 | 0.03 44.6 55.37
3000 8x9 | 9347 | 6.53 | 93.47 6.03 0.5 0 100 0 4333 | 56.67
9x12 | 94.1 59 | 94.1 5.57 0.33 0 100 0 40.43 | 59.57
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