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Abstract  Outlier mining has become a hot issue in the field of data mining, which is to find
exceptional objects that deviate from the most rest of the data set. However, along with the increase
of dimension, some unusual characteristic appearance becomes possible, such as spatial distribution of
the data, and the distance of full attribute space is no longer meaningful, which is called “curse of
dimensionality”. Phenomena of “curse of dimensionality” deteriorate lots of existing outlier detection
algorithms’ validity. Concerning this problem, a local entropy based weighted subspace outlier mining
algorithm SPOD is proposed, which generates outlier subspace and weighted attribute vector of each
data object by analyzing entropy of each attribute on the neighborhood of this data object. For a given
data object, those outlier attributes which constitute this object’s outlier subspace, are assigned with
bigger weight. Furthermore definitions such as subspace weighted distance are introduced to make a
density-based outlier processing upon the data set and get each data point’s subspace outlier influence
factor. The bigger this factor is, the bigger the possibility of the corresponding data point becoming
an outlier is. Theoretical analysis and experimental results testify that SPOD is suitable for datasets

with high dimension, and is efficient and effective.

Key words high dimensional data; outlier detection; information entropy; subspace mining; weighted
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EX 8. p B> IEE (core distance). pE D,e
MR B ZHUE . MinPrs 0 %5 5 H R B p B9 O
g
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ik B AR D W ESHE ARG Outlier.

R

Initialization;
For each p in D{

N, (p)=GenNNK(p,D,k);}

[ % PR R AR AES < |

L=N,(p);

For(i=1;i<d;i++){

LEA, (p)=GenLEA(L,ALi]D;}
[+ Az R R TR PR+ |
For each p in D{

L=N,(p);

For(i=1;i<ld;i++){
temp=genAVGE (L, A[i ]/ 8 L
U A AL BRI REE + )
H(LEA,, (p) =temp) {(AWV [ p1[i]1=21}
[ Az R A ) B B IR A R 1 |

9

For each p in D{

Genkwdist(p) ;] * A BMAL & FEES * |
WN,[ pl=genWN(p,D,AWV);

[ HRNAL ke SBEK « /

SPOIF[ p]=genSPOIF(WN[ p], AWV ,D);
[ A5 p B INAL 25 8] B RESE Wi [R5 =
I(SPOIFLp]=>0){] » FIWT B REME = |

p is marked an outlier;

insert(p, AVW[ p]into Outlier;

[ * ¥ p KOO8 RE 128 ) A B R AR

ol

}Else{p is marked as non-outlier;} }
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Fig. 3 Scaling of precision with parameter k.
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Research Background

Outlier mining has become a hot research issue. In this paper we present SPOD, a local entropy based weighted subspace
outlier mining algorithm, which generates outlier subspace and weighted attribute vector of each data object by analyzing
entropy of each attribute on the neighborhood of this data object, and those outlier attributes are assigned with bigger weight.
Furthermore, definitions such as subspace weighted distance are introduced to make a density-based outlier processing upon the
data set and get each data point’s subspace outlier influence factor. The algorithm can deal with the problem of outlier detecting
for datasets with high dimensionality efficiently and effectively. Results of experiments show promising availabilities of our
approach. Our work is supported by the Natural Science Foundation of Jiangsu Province (BK2006095) and the Doctor Research
Foundation of Education Ministry of China (20040286009).



