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Pruning-based Outlier Mining from Large Dataset

YANG Mao-lin LU Yan-sheng
(School of Computer Science and Technology, Huazhong University of Science and Technology, Wuhan 430074, China)

Abstract Distance-based outlier detection approach typically requires O(N?) time of distance computation and compari-
son, This quadratic scaling restricts the ability to apply this approach to large datasets. To overcome this limitation, a
novel distance-based outlier mining approach with pruning rules was proposed. The approach consists of two phases.
During the first phase, the original input data are scanned and the majority of non-outliers are pruned. During second
phase, an improved nested loops approach is applied to compute the average K-nearest distance which measures the de-
gree of being an outlier and finally reports the top-n outliers. Experiments on both synthetic data and real-life data show

that the proposed approach achieves a high hit rate with a low false alarm rate. Compared with related approaches, the
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proposed approach has a lower time complexity.
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Algorithm  RAP(Ranking top n outliers after pruning)
Input: BEES,
FAA R K,
YA
HEEWE AN
Output: % B E AR cutoff
begin WaMEHLO
1
9 P = First-match-pruning($ k.r)
3 O - Ranking(P.k,n.cutofl)
end return O
B 1 RAP®&#%
Procedure  First-match-Pruning
Tnput: WARNH K
BEES.
) i i
Quiput MR P
Begin
! P=5.C= ¢
; C — C.addcluster(RandomSample())
;‘ for cach object pE P {
5 cluster-matched — false;
6 for each cluster ¢ €C {
5 il (dis{p.c.center) <1/2 ) {
3 pcluster — ¢
9 Cluster-matched = true
{0 l break
11 ’
12 . }
13 if  (not cluster-matched) {
14 C = C.addcluster(p)
¥
15 !
16 j .
17 for gach objecth_P {
18 if  (p.clustersize(y = k) §
19 Premove(p)
20 ;
21 )
» Return P
end
B2 BBGRE
Procedure  Ranking(#7i2% TOPn &8 &)
Input: BELEP
WMk
BEGEHEAN
Ouput: BT ME cutoff(Bk A 4 0)
Begin W MEHLO
1
2 O = new KN-Vector{n, Descending)
3 for each object pEP {
4 KDIST- new KN-Vector(k,Ascending)
5 is-Topn ~ true
6 for each object g€ P {
7 KDIST.add(q.id dist(p.q))
8 if (rank(p) < cutoff ) {
9 is-Topn ~ false
10 break
11 3
12 )
13 if (is-Topn)  §
14 O.add(p.id rank(p))
15 cutoff = O.last().score
16 H
17 }
18 Return O
end
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29. 1}
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31. End
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