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Abstract: An under-sampling unbalanced dataset support vector machine(SVM) algorithm based on spectrum cluster is
presented. Majority instances are clustered by using spectrum cluster in kernel space for resampling reprentative samples
with cluster information. The number of selected samples in each cluster is dependent on the size of each cluster and the
distance of the cluster to the all minority instances, which can not only reduce the number of majority instances, but also the
SVM classification performance under unbalanced dataset is improved by using the proposed method. In the experiments, the
proposed approach is compared with other data-preprocess methods for unbalanced dataset classification. The experimental

results show that the proposed method can not only improve classification performance of SVM algorithm in the minority

class data, but also increase the overall classification performance and effectivity.
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SMOTE 0.96244-0.0300 1.0000£0 0.998940.001 4 0.972740.0107 0.9835+0.0105
BSMOTE 0.961540.022 8 1.000 040 0.999 040.0010 0.9689+0.0142 0.9824+0.009 5
WEIGHT 0.962 61-0.026 7 1.000040 0.999 8+0.000 3 0.970140.0121 0.983 1+0.009 8
RUS 0.910240.0529 1.000040 0.9995+0 0.980 0+0.009 6 0.9724+0.0156
A3 ARRIMEHIE LY F-measure. G-mean = AUC M 4% o 4R
F-measure abalone haberman ionosphere pima yeast Avg
SC-SVM 0.764 8+0.0355 0.631£0.0573 0.733240.0639 0.456 940.057 0.77474£.0539  0.6721£0.0535
RU 0.8022740.032 0.5487+0.012 0.7135+0 0.4324+0 0.6054+0 0.6205+0.008 8
DROP 0.9089+.0300  0.866 51+0.002 7 0+0 0.909 41-0.001 0.8522+0 0.707 4+0.006 7
CNN 0.9171+0.0179  0.866 54+0.0027 0+0 0.9094+0 0.75844+0.3972  0.6903+0.083 6
SMOTE 0. 8+£0.0669 0.478040.0844  0.720240.0747 0.389+0.0437 0.71174+0.2049  0.5747+0.1077
BSMOTE 0.8+£0.0720 0.505340.0842  0.709740.086 1 0.369+0.0776 0.68334+0.2120  0.6136+0.1064
WEIGHT 0.7134£0.1152  0.33274+0.0834  0.678 7£0.1275 0.035+0.042 4 0.51704+0.2189  0.4555+0.1175
RUS 0.7124£0.0477  0.5205+0.0696  0.6687+0.0763  0.3861£0.0749  0.654440.0669  0.5884+0.063 2
G-mean abalone haberman ionosphere pima yeast Avg
SC-SVM 0.5755+0.0309  0.53334+0.0453  0.7448+0.0450  0.5040+0.0481  0.5949+0.0504  0.5905+-0.044 0
RU 0.4899+0 0.5009+0 0.7307+0 0.4790+0 0.4371+0 0.5275+0
DROP 0.2607+.1148 0+0 0+ 0 0+0 0+0 0.0521+0.0230
CNN 0.276240.067 1 0+0 0+£0 0+0 0+0 0.0552+0.0134
SMOTE 0. 5£0.0579 0.512240.0636  0.7379+0.0549  0.4693+0.0300  0.4878+0.1471  0.5518+0.0707
BSMOTE 0. 5+£0.0565 0.537+£0.0584 0.73844+0.0662  0.4521+0.0612  0.4114+0.2239  0.534940.0932
WEIGHT 0.5428+0.053 4 0.417+0.0607 0.716+0.100 1 0.1288+0.0424  0.451540.1750  0.4512+0.0863
RUS 0.5733+0.0369  0.5268+0.0553  0.704 1+£0.0604  0.4602+0.0460  0.593440.0320  0.571640.046 1
AUC abalone haberman ionosphere pima yeast Avg
SC-SVM 0.6249+0.0357 0.593+0.064 7 0.8649+0 0.6647+0.0523  0.6554+0.0533  0.6807-+0.0412
RU 0.53174+0 0.4714=£0 1+0 0.591+£0.1170 0.406 60 0.6002+0.0234
DROP 0.5058+0.0447  0.4907+0.1117 1+0 0.51544+0.0631  0.621840.1400  0.6267+0.0719
CNN 0.492440.0356 0.554+0.0890 1+0 0.527940.0840  0.525440.1726  0.620 1£0.0762
SMOTE 0.6+£0.0363 0.567240.0722  0.8520+0.0338  0.6868+0.0347  0.651240.0298  0.6714+0.0414
BSMOTE 0.6£0.0458 0.602£0.069 4 0.8655+0.046 4 0.675+0.0577 0.624740.0583  0.6736+0.0555
WEIGHT 0.6045+0.038 8 0.558+0.0726 0.876+0.0373 0.6460+0.0359  0.65124+0.0503  0.6673+0.0470
RUS 0.6166+0.0451 0.601+0.0833 0.794+0.047 4 0.6696+0.0764  0.64214+0.0286  0.6648+0.0562
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NY% abalone haberman ionosphere pima yeast Avg
SC-SVM 102.0+11.31 14.1£3.90 16.4+ 3.37 228.7 £7.29 62.2+9.07 84.7+6.99
RU 298.0+0 41.0 0 20.0+£0 233.0+0 210.0 £0 160.4£0
DROP 31.10+£6.10 8.61+1.26 22.2+0.92 28.9+9.80 18.4£3.62
CNN 25.34+3.50 8.3+1.49 21.2+1.14 28.94 9.80 16.9+3.19
SMOTE 98.74+1.08 170.5+£ 4839  93.6+30.67 595.14+24.95 824.24+11.83  356.4423.39
BSMOTE  1045.2£117.90  186.1+43.02  80.9£1991  614.04+38.86  815.5+25.86  548.31+49.11
WEIGHT 580.2+23.68 69.1£18.04 40.9+12.52  322.1 £15.50 420.24+12.49  286.5+16.44
RUS 178.7£8.77 24.5+7.81 17.9+£3.48 156.2+ 3.49 122.6+18.72 99.9+8.45
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