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Unsupervised Feature Selection Method Based on Principal
Component Loading Vectors

Young Joon Park * Seoung Bum Kim
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One of the most widely used methods for dimensionality reduction is principal component analysis (PCA).
However, the reduced dimensions from PCA do not provide a clear interpretation with respect to the original
features because they are linear combinations of a large number of original features. This interpretation problem
can be overcome by feature selection approaches that identifying the best subset of given features. In this study,
we propose an unsupervised feature selection method based on the geometrical information of PCA loading
vectors. Experimental results from a simulation study demonstrated the efficiency and usefulness of the proposed

method.
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Figure 1. An interpretation of the angle between an extracted

feature and original features
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Figure 2. PCA score plots with two principal components for six simulation datasets
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Table 1. A simulation results for each dataset. It shows the representation entropy and silhouette of each dataset generated by

proposed feature selection algorithm while changing parameter w

Dimension Representation Entropy(RE) Silhouette
Dataset Total o =205 o =203 Total o =05 o=203 Total o =205 o =203
1 32 14 1 0.684 0.790 NA 0.591 0.514 0.597
2 64 25 1 0.594 0.699 NA 0.607 0.600 0.690
3 128 36 10 0.529 0.648 0.759 0.739 0.585 0.507
4 256 71 16 0.470 0.570 0.763 0.568 0.466 0.611
5 512 152 31 0.425 0.493 0.663 0.631 0.799 0.680
6 1,024 257 33 0.381 0.451 0.655 0.586 0.602 0.694
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Table 2. An experiment results for each dataset. Author is reference information about published the paper using dataset. N is the

number of observations and P is a dimension of each dataset. RE indicates representation entropy. KNNA is an accuracy of

knn classifier, which include mean and standard deviation

KNNA
Author Disease N Parameter P RE

Mean SD
Total 2,000 0.81 73.06 8.64
Alon et al.(1999) Colon cancer 62 0.5 378 0.82 72.48 8.23
0.3 182 0.80 69.84 7.95
Total 22,283 0.62 59.93 12.41
Borovecki et al.(2005) Huntington’s disease 31 0.5 20,365 0.61 59.60 12.38
0.3 5 0.77 40.00 11.13
Total 22,215 0.57 85.47 4.03
Chin et al.(2006) Breast cancer 118 0.5 4,399 0.64 83.54 5.14
0.3 1,138 0.68 73.49 7.81
Total 22,283 0.71 85.33 5.04
Chowdary et al.(2006) Breast cancer 104 0.5 7,363 0.81 88.08 4.84
0.3 576 0.82 69.44 6.53
Total 12,533 0.83 89.22 3.75
Gordon et al.(2002) Lung cancer 181 0.5 2,528 0.90 92.43 4.23
0.3 176 0.84 84.55 4.11
Total 2,905 0.93 66.54 4.01
Gravier et al.(2010) Breast cancer 168 0.5 657 0.94 66.46 3.97
0.3 189 0.91 66.36 4.05
Total 2,308 0.89 38.42 6.76
Khan et al.(2001) SRBCT 63 0.5 627 0.90 39.77 8.64
0.3 159 0.88 35.77 7.18
Total 7,128 0.86 58.83 7.92
Pomeroy et al.(2002) CNS tumor 60 0.5 3,136 0.86 59.00 7.98
0.3 293 0.80 51.07 10.39
Total 7,129 0.80 86.67 7.66
Shipp et al.(2002) Lymphoma 58 0.5 1,620 0.77 86.95 7.68
0.3 197 0.74 73.05 6.93
Total 12,600 0.79 77.59 6.09
Singh et al.(2002) Prostate cancer 102 0.5 2,469 0.80 77.45 6.91
0.3 368 0.83 72.33 8.38
Total 10,110 0.64 62.36 7.15
Subramanian et al.(2005) Cancer 50 0.5 2,623 0.69 59.64 9.41
0.3 391 0.73 60.96 7.90
Total 12,625 0.85 79.14 3.03
Tian et al.(2003) Myeloma 173 0.5 829 0.87 78.48 3.33
0.3 65 0.71 78.92 3.04
Total 7,129 0.88 51.64 8.62
West et al.(2001) Breast cancer 49 0.5 2,486 0.92 49.64 7.57
0.3 329 0.92 45.96 7.99
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