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ABSTRACT

This paper introduces the method for improve accuracy of Extreme Learning Machines (ELM) by using
ensemble multi ELM to solve one of problem. The main procedure will work on two steps, 1) select ELM contained
lower mean learning error. 2) predict test data by ELM passed mean from 1) then select an answer by voting. This
procedure is Ensemble of Selective Extreme Learning Machine base on Mean Error (ES-ME). The experimental in
this paper used 14 real datasets from UC Irvine Machine Learning Repository to compared between propose
algorithm and single ELM algorithm. In the results, the propose algorithm contained more accuracy and reliable. The
result increased average accuracy by 2.24%, decreased standard derivation by 0.561% and increased average max

accuracy by 1.64%.
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Datasets

ELM [(ES-ME| Dif | ELM |ES-ME| Dif | ELM [(ES-ME| Dif
Glass 5452 | 5733 | +2.81 | 2.224 1.850 | -0.374 [ 66.76 | 68.84 | +2.08
BreastCancer 94.78 | 96.40 | +1.62 [ 0.689 | 0.377 | -0.312 | 96.37 | 97.48 | +1.11
Balance 88.87 | 89.80 | +0.93 [ 0.601 0.415 | -0.186 [ 91.03 [ 91.56 | +0.53
diabetes 74.51 75.48 | +0.97 | 0.837 | 0.637 | -0.200 | 77.14 | 77.51 | +0.37
Statlog 72.31 74.73 | +2.42  0.992 | 0.649 | -0.343 | 73.85 | 76.03 | +2.18

Contraceptive Method Choice 52.17 | 5335 | +1.18 | 0.757 | 0.561 | -0.196 | 53.80 | 54.75 | +0.95

Yeast 58.11 | 58.73 | +0.62 | 0.526 | 0.402 | -0.124 | 59.80 | 60.05 | +0.25
Wine Quality 54.53 | 55.16 | +0.63 [ 0.323 [ 0.228 | -0.095 | 55.64 | 56.28 | +0.64
Waveform 83.98 | 86.02 | +2.04 | 0.349 | 0.193 | -0.156 | 86.11 | 86.79 | +0.68
Hayes 73.05 | 7527 | +2.22 [ 4.975 | 2.895 | -2.080 | 78.33 | 83.21 | +4.88
Monk1 72.01 | 76.41 | +4.40 | 2.827 | 1.435 | -1.392 | 77.51 | 80.53 | +3.02
Monk2 66.54 | 70.20 | +3.66 | 2.055 | 1.185 | -0.870 | 73.47 | 76.29 | +2.82
Monk3 77.74 | 83.60 | +5.86 | 2.889 | 1.368 | -1.521 | 87.29 | 90.76 | +3.47
Digits 90.52 | 92.47 | +1.95 | 0.875 | 0.356 | -0.519 | 97.04 | 97.23 | +0.19

Average of Dif +2.24 -0.561 +1.64
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