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Abstract

This paper aims at analyzing the robustness of hybrid classification techniques including Bagging(BG) and Adaboost(AD)
with base learners Decision Trees (C4.5), Artificial Neural Network (ANN) and Support Vector Machine (SVM) for
predicting groups in The Colon Tumor, Pima Diabetes and Molecular Biology Promoter data sets. The experiments
were conducted adding 0%, 10%, 20%, 30%, 40% and 50% noise. Ten-fold cross validation was utilized to divide the
data into training and testing datasets. Precision, Recall and F-Measure were used to evaluate the performance of the
models. The experimental results showed that the technique AD+C4.5 has the greatest robustness in the colon tumor
data set while AD+ANN has the top robustness in the pima diabetes data set. BG+SVM is better than AD+C4.5 and

AD+ANN in molecular biology promoters data set.
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Table 1 Description of the data sets
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Table 2 Precision score of the data sets
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Precisionx 100 (%)

Noise SVM ANN C4.5 BG+SVM  AD+SVM  BG+ANN  AD+ANN BG+C4.5 AD+C4.5
Colon Tumor
0% 42.09 68.64 8292 42.09 42.09 44.57 77.27 82.55 80.95
10% 3820 69.26 68.21 38.20 38.20 45.50 75.35 69.32 71.21
20% 34.31 59.25  68.29 34.31 33.98 37.36 69.41 65.44 66.81
30% 32.36 50.36 65.05 32.03 31.36 36.79 55.38 62.18 68.82
40% 2848 5152 53.10 26.57 26.86 35.46 58.50 58.07 56.07
50% 23.67 49.81 49.25 24.53 25.39 32.45 57.83 48.09 51.18
Pima Diabetes
0% 4239 7640 74.65 42.39 43.81 42.39 76.15 74.46 71.59
10% 38.58 68.39 67.55 38.56 38.52 38.58 68.06 66.76 65.95
20% 3492 6250 61.25 34.93 34.90 34.95 62.27 59.35 59.84
30% 31.32 5434 51.78 35.34 37.97 31.83 56.04 53.04 52.77
40% 35.83 47.98  28.52 33.68 34.78 35.01 49.78 47.97 28.52
50% 4430 53.28 31.74 37.51 30.78 32.60 52.84 50.22 31.74
Molecular Biology Promoters

0% 98.65 9287 80.49 98.52 98.47 92.95 92.87 86.53 87.60
10% 90.27 76.30 73.05 89.73 89.14 79.00 76.30 76.79 74.52
20% 79.50 5593 67.87 79.01 77.03 59.25 55.46 41.77 67.87
30% 63.86 49.23  60.32 62.58 59.67 50.69 48.55 25.96 60.15
40% 51.74 5495 63.12 54.13 51.44 55.51 54.59 40.42 63.12
50% 51.96 48.63 51.18 54.06 53.63 51.34 48.25 25.65 51.18
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Figure 2 Precision results
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Table 3 Recall score of the data sets
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Noise  SVM ANN C4.5 BG+SVM  AD+SVM BG+ANN AD+ANN BG+C4.5 AD+C4.5
Colon Tumor
0% 64.76 7445 81.95 64.76 64.76 61.21 77.93 82.45 80.79
10% 6143 69.38 67.29 61.43 61.43 59.81 74.52 68.43 69.69
20% 58.10  60.31 66.71 58.10 57.76 54.79 70.05 64.64 65.52
30% 56.43 56.64  63.45 56.10 55.43 54.05 58.50 60.17 66.52
40% 53.10 57.07 51.90 51.19 51.48 52.33 59.00 57.19 55.48
50% 48.57 55.02 51.69 49.43 50.29 50.98 58.19 48.76 52.12
Pima Diabetes
0% 65.11 76.46 7449 65.11 65.16 65.11 76.25 74.66 71.69
10% 62.11 68.71 67.73 62.04 61.86 62.11 68.45 67.31 66.37
20% 59.00 63.01 61.34 59.02 58.91 59.11 62.88 60.22 60.08
30% 55.87 55.72  54.46 56.03 55.99 55.99 56.54 53.86 54.81
40% 5299 50.74 52.70 52.84 52.39 52.16 51.10 48.33 52.70
50% 48.32  53.02  48.11 48.65 49.97 50.10 52.76 50.21 48.11
Molecular Biology Promoters

0% 98.40 9166 79.04 98.21 98.13 91.97 91.66 84.56 85.83
10% 88.96 73.79 71.12 88.29 87.36 76.94 73.79 74.75 72.58
20% 77.73 55.00 65.79 77.15 74.66 58.35 54.43 53.94 65.79
30% 62.66 49.17  59.17 60.07 58.35 49.97 48.87 48.79 58.99
40% 5158 54.15 61.35 53.57 52.03 54.64 53.95 53.85 61.35
50% 51.01 4840 50.45 51.85 52.94 50.65 48.29 49.66 50.45
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Figure 3 Recall results
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Table 4 F-measure score of the data sets

J Sci Technol MSU

F-Measurex 100 (%)
Noise SVM ANN C45 BG+SVM  AD+SVM  BG+ANN AD+ANN BG+C4.5 AD+C4.5
Colon Tumor
0% 50.98 69.29  80.50 50.98 50.98 49.24 75.61 80.76 78.85
10% 46.98 65.66 65.55 46.98 46.98 48.75 72.29 66.52 68.09
20% 4298 54.08 65.04 42.98 42.61 42.15 66.01 62.06 63.22
30% 4098 4999 61.66 40.61 39.88 41.27 53.85 57.87 65.14
40% 36.98 49.83 49.97 34.88 35.19 40.10 54.78 55.46 53.35
50% 31.81 48.01 48.22 32.76 33.71 37.54 54.68 46.17 49.98
Pima Diabetes
0% 51.35 75.90 7414 51.35 51.46 51.35 75.73 74.30 71.46
10% 4759 67.36 66.28 47.56 47.47 47.59 67.33 66.53 65.16
20% 43.87 61.77 59.32 43.88 43.83 43.93 61.69 59.17 58.83
30% 40.14 5255 5145 40.42 40.53 40.28 54.84 52.95 52.14
40% 3712 4430  36.89 36.93 36.81 38.29 47.33 47.78 36.89
50% 36.08 49.89 35.87 34.31 33.65 35.86 51.18 49.99 35.87
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50% 48.83 46.67 49.13 49.86 50.21 49.01 46.60 33.46 49.13
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