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Feature Selection for Classification of Mass Spectrometric Proteomic

Data Using Random Forest

Syng-Yup Ohn - Seung-Do Chi - Mi-Young Han

This paper proposes a novel method for feature selection for mass spectrometric proteomic data based on Random
Forest. The method includes an effective preprocessing step to filter a large amount of redundant features with high
correlation and applies a tournament strategy to get an optimal feature subset. Experiments on three public datasets,
Ovarian 4-3-02, Ovarian 7-8-02 and Prostate shows that the new method achieves high performance comparing with
widely used methods and balanced rate of specificity and sensitivity.

Key words : Feature Selection, Bioinformatics, Pattern Recognition, SELDI-TOF, Proteome, Spectrum, Random Forest,
Pearson Correlation
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Table 1. Performance on data set Ovarian 4-3-02

Balanced Accuracy for Ovarian 4-3-02
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Fig. 2. Balanced accuracy for data set Ovarian 4-3-02

Accuracy Balaced accuracy Specificity Sensitivity POSltlviaﬂZdlcuve
(Standard deviation) | (Standard deviation) | (Standard deviation) | (Standard deviation) (Standard deviation)
0.9500 0.9280
[5]
SVM NA 0.9390 (0.0020) 00028) NA
0.9200 0.9250
i)
SVM-REF NA 0.9225 00018) 00032) NA
0.9200 0.9679
[51
JOIN NA 0.9440 00018) 00010) NA
0.9200 0.9750
[5]
ENSEMBLE NA 0.9475 00011) 00010) NA
No FE 0.773 0.773 0.828 0.717 0.800
(0.09) (0.09) (0.02) (0.18) (0.05)
PCAL 0.682 0.682 0.687 0.677 0.671
(0.18) (0.18) (0.14) (0.25) (0.18)
0.899 0.899 0.889 0.909 0.900
[6]
PCALDA (0.02) (0.02) (0.10) (0.06) (0.09)
- 0.949 0.949 0.980 0.919 0.979
(0.03) (0.03) (0.03) (0.05) (0.04)
SBgl 0.854 0.854 0.929 0.778 0.903
(0.15) (0.15) (0.08) (0.23) (0.12)
Pt 0.944 0.944 0.970 0.919 0.969
(0.03) (0.03) (0.03) (0.06) (0.03)
Totes 0.965 0.965 0.949 0.980 0.953
(0.02) (0.02) (0.05) (0.02) (0.04)
KSetost 0.929 0.929 0.970 0.889 0.968
(0.02) (0.02) (0.03) (0.05) (0.03)
0.944 0.944 0.990 0.899 0.989
[6]
NSC@20) (0.04) (0.04) (0.02) (0.08) (0.02)
Boostod 0914 0914 1.000 0.828 1.000
ooste (0.06) (0.06) (0.00) (0.12) (0.00)
0.965 0.965 1.000 0.929 1.000
(6]
Boosted FE (0.01) (0.01) (0.00) (0.02) (0.00)
Sussested method 0.922 0.924 0.923 0.925 0.939
1£8 (0.04) (0.04) (0.06) (0.06) (0.04)
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Table 2. Performance on data set Ovarian 8-7-02

Balanced Accuracy for Ovarian 8-7-02
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Fig. 3. Balanced accuracy for data set Ovarian 8-7-02

Accuracy Balaced accuracy Specificity Sensitivity POSltlviaE:dlcnve
(Standard deviation) | (Standard deviation) | (Standard deviation) | (Standard deviation) (Standard deviation)
0.9955 1.0000
[51
SVM NA 0.9978 00002) (0.0000) NA
0.9864 1.0000
Rl
SVM-REF NA 0.9932 00005) (0.0000) NA
1.0000 1.0000
[51
JOIN NA 1.0000 (00000) (0.0000) NA
0.9909 1.0000
[51
ENSEMBLE NA 0.9955 (0.0004) (0.0000) NA
No FE 0.837 0.834 0.822 0.846 0.891
(0.14) (0.12) (0.07) (0.20) (0.05)
PCAl 0.901 0.893 0.867 0.920 0.926
(0.05) (0.03) (0.03) (0.07) (0.02)
1.000 1.000 1.000 1.000 1.000
[6] . . . . .
PCA/LDA (0.00) (0.00) (0.00) (0.00) (0.00)
- 0.992 0.991 0.989 0.994 0.994
(0.01) (0.01) (0.02) (0.01) (0.01)
SBgl 0.901 0.903 0911 0.895 0.942
(0.14) (0.13) (0.10) (0.17) (0.07)
et 0.980 0.975 0.956 0.994 0.976
(0.02) (0.03) (0.05) (0.01) (0.03)
Totest® 0.837 0.834 0.822 0.846 0.897
tes (0.07) (0.04) (0.05) (0.13) (0.01)
KSetost 0.984 0.983 0.978 0.988 0.988
(0.02) (0.02) (0.04) (0.01) (0.02)
0.972 0.973 0.978 0.969 0.988
[6]
NSC 20) (0.02) (0.03) (0.04) (0.03) (0.02)
Boosted 0.980 0.982 0.989 0.975 0.994
(0.01) (0.00) (0.02) (0.02) (0.01)
1.000 1.000 1.000 1.000 1.000
161 . . . . .
Boosted FE (0.00) (0.00) (0.00) (0.00) (0.00)
Sussested method 0.994 0.995 0.992 0.999 0.982
HE8 (0.01) (0.01) (0.01) (0.00) (0.04)
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Fig. 4. Balanced accuracy for data set

Accuracy Balaced accuracy Specificity Sensitivity POSI'[IViaEI:dICthe
(Standard deviation) | (Standard deviation) | (Standard deviation) | (Standard deviation) (Standard deviation)
0.9698 0.7824
[5]
SVM NA 0.8761 00011) 00062) NA
0.9270 0.8471
]
SVM-REF NA 0.8871 (00025) (0.0094) NA
0.9016 0.9647
[5]
JOIN NA 0.9332 00022) (0.0009) NA
0.8905 0.9529
[5]
ENSEMBLE NA 09217 (0.0055) (0.0029) NA
No FEE 0.732 0.777 0.698 0.855 0439
(0.05) (0.06) (0.05) (0.09) (0.06)
Al 0.530 0.516 0.540 0.493 0.248
(0.20) (0.18) (0.24) 0.21) 0.11)
0.692 0.667 0.710 0.623 0431
[6]
PCA/LDA (0.15) (0.14) (0.22) (0.33) (0.17)
- 0.885 0.827 0.929 0.725 0.728
(0.05) 0.17) (0.03) (0.36) (0.03)
- 0.773 0.729 0.806 0.652 0.498
(0.03) (0.09) 0.11) 0.27) (0.07)
Pte 0.813 0.728 0.877 0.580 0.572
(0.02) 0.11) (0.08) (0.28) (0.07)
Totest® 0.816 0.709 0.897 0.522 0.575
(0.04) (0.14) (0.05) 0.31) (0.07)
KSetost 0.826 0.784 0.857 0.710 0579
(0.04) (0.14) (0.08) (0.35) (0.05)
0.791 0.736 0.833 0.638 0.529
[6]
NSC 20) (0.04) (0.10) (0.12) 0.31) (0.07)
0.850 0.810 0.881 0.739 0.627
Boosted [6] (0.06) 0.11) (0.04) 0.22) (0.10)
0.960 0.906 1.000 0.812 1.000
[6]
Boosted FE (0.01) (0.03) (0.00) (0.07) (0.00)
Sussostied method 0918 0.921 0.924 0.918 0.984
&8 (0.02) (0.04) (0.08) (0.03) (0.02)
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