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Figure 1 Illustration of random walk
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Figure 3 Illustration of the principle of simulated voting
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Table 2 Precision of VSOD algorithm and other algorithms on different data sets

. ) Precision/ %
BN LOF KNN ABOD SOD COF OCSVM  OutRank  ECOD COPOD VSOD
WPBC 69 68 69 70 69 70 65 54 74 87
ALLAML 66 66 61 66 71 66 59 70 68 84
DLBCL 59 59 62 55 59 59 52 61 55 81
HeartDisease 57 59 60 57 58 59 56 66 67 78
Ovarian 62 62 61 63 63 61 60 50 68 70
Parkinson 66 67 69 67 63 66 58 55 51 53
Wine 68 68 67 66 66 67 66 74 75 83
Vertebral 65 64 69 63 64 66 65 63 70 71
Flame 65 67 65 64 67 62 67 71 82
Speech 88 89 91 89 87 90
Lung 87 88 84 86 88 86 88 85 87 91
®3 VSOD HEEABHEFEE L EHMEEH max_F1 3t
Table 3 Max_F1 of VSOD algorithm and other algorithms on different data sets
O g : max_Fl/jVo :
LOF KNN ABOD SOD COF OCSVM  OutRank  ECOD COPOD VSOD
WPBC 48 49 42 40 43 45 39 41 44 67
ALLAML 59 63 53 60 67 52 50 60 61 88
DLBCL 62 62 62 62 62 62 66 62 66 89
HeartDisease 62 67 66 64 62 63 65 64 69 85
Ovarian 54 53 53 63 53 53 53 76 76 76
Parkinson 49 40 40 40 40 51 51 45 41 55
Wine 44 51 43 42 44 49 56 59 59 69
Vertebral 49 49 49 50 49 52 51 50 51 62
Flame 53 53 53 72 53 54 66 71 54 73
Speech 08 09 17 06 11 11 67
Lung 51 54 47 53 57 58 58 57 57 86
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Table 4 AUC of VSOD algorithm and other algorithms on different data sets
SR ‘AUC/% :
LOF KNN ABOD SOD COF OCSVM  OutRank  ECOD COPOD VSOD
WPBC 52 50 47 47 47 49 48 51 56 66
ALLAML 62 70 55 71 73 55 58 65 66 82
DLBCL 45 45 45 52 46 46 46 46 43 81
HeartDisease 56 63 64 59 55 58 52 64 75 88
Ovarian 46 47 47 49 43 47 47 41 42 78
Parkinson 51 34 36 28 39 57 66 64 52 77
Wine 41 57 46 42 40 56 90 69 68 91
Vertebral 42 26 29 33 42 35 45 48 34 62
Flame 53 56 54 53 56 51 47 66 48 89
Speech 53 51 73 52 51 57 71
Lung 68 69 64 65 69 67 67 81 79 85
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A Two-stage Outlier Detection Method Based on Neighbor Density Using Voting

ZHENG Zhonglong ', ZENG Xin ', LIU Huawen’
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Abstract: The outlier detection algorithm based on the nearest neighbor is sensitive to the selection of the nearest
neighbor. Too small neighborhood range will increase the complexity of the model, resulting in over-fitting; Too
much neighborhood will make the model too simple and ignore a lot of available information. In order to reduce the
influence and achieve higher accuracy, a voting decision algorithm was designed based on the neighbor relation-
ship. This algorithm consisted of two steps: density estimation and simulated voting. The density estimation was
used to accelerate the density of convergent data to obtain the steady-state density, so that the simulated voting of
different strategies could be carried out according to the steady-state density. Simulated voting strategy was the core
algorithm of outlier detection based on the improvement of community discovery algorithm, and the importance of
data points and the similarity of their neighbors to vote were taken into account. The importance of data points was
positively correlated with their steady-state density. The data points with greater importance would have priority to
vote actively, transmit their own information to the data with the greatest similarity in the neighborhood, and accu-
mulate the voting ranking of the voted data. After each data has took the initiative to vote, the algorithm stopped it-
eration and obtained the voting ranking of each data point. The data with lower voting ranking was regarded as outli-
er. The experimental results on 11 real data sets showed that the average accuracy of the voting simulation detection
algorithm based on the nearest neighbor was 79% , which could prove the effectiveness of the algorithm.
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