The Korean Journal of Applied Statistics (2016) DOT: http://dx.doi.org/10.5351/KJAS.2016.29.4.699
29(4), 699-706

A sequential outlier detecting method using a clustering

algorithm

Han Son Seo® - Min Yoon®!

“Department of Applied Statistics, Konkuk University;
*Department of Statistics, Pukyong National University

(Received March 4, 2016; Revised April 9, 2016; Accepted April 16, 2016)

Abstract

Outlier detection methods without performing a test often do not succeed in detecting multiple outliers
because they are structurally vulnerable to a masking effect or a swamping effect. This paper considers
testing procedures supplemented to a clustering-based method of identifying the group with a minority of
the observations as outliers. One of general steps is performing a variety of ¢-test on individual outlier-
candidates. This paper proposes a sequential procedure for searching for outliers by changing cutoff values
on a cluster tree and performing a test on a set of outlier-candidates. The proposed method is illustrated
and compared to existing methods by an example and Monte Carlo studies.
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Table 4.1. Proportion of all planted outliers correctly identified (p1), at least one planted outlier correctly iden-
tified (p2) and other observations incorrectly detected to be outliers (p3) by three methods under seven outlier
patterns (a-g) having outliers planted at vertical distances from the true regression line

n = 20 n = 30 n = 50
Type dls
P1 p2 P3 P1 p2 P3 P1 p2 P3
CL 0.525 0.994 0475 0.335 1.000 0.665 0.110 1.000 0.890
2.5 TT 0.755 0.851 0.101 0.802 0.949 0.148 0.802 0.852 0.051

SQ 0.766 0.833 0.067 0.771 0.829 0.058 0.817 0.877 0.060
CL 0.900 1.000 0.100 0.775 1.000 0.225 0.568 1.000 0.432
3 TT 0.935 1.000 0.065 0.950 1.000 0.050 0.913 1.000 0.087
SQ 0.963 1.000 0.037 0.954 1.000 0.046 0.949 1.000 0.051
CL 0.765 1.000 0.235 0.593 1.000 0.407 0.348 1.000 0.652
2.5 TT 0.850 0.908 0.058 0.900 0.974 0.074 0.894 0.999 0.105
SQ 0.874 0.922 0.050 0912 0.966 0.054 0.934 0.994 0.060
CL 0.900 1.000 0.100 0.796 1.000 0.204 0.561 1.000 0.439
3 TT 0.947 0.993 0.046 0.947 0.999 0.052 0.943 1.000 0.057
SQ 0.969 0.987 0.018 0.950 0.999 0.049 0.967 1.000 0.033
CL 0771 0.955 0.041 0.898 1.000 0.102 0.682 1.000 0.318
2.5, —=2.5 TT 0.793 0.980 0.018 0.919 0.993 0.036 0.933 1.000 0.062
SQ 0935 1.000 0.044 0.937 1.000 0.024 0.937 1.000 0.052
CL 0.934 0.998 0.049 0.965 1.000 0.035 0.863 1.000 0.137
3, =3 TT 0.986 1.000 0.011 0.947 1.000 0.052 0.963 1.000 0.037
SQ 0.978 1.000 0.001 0.983 1.000 0.016 0.968 1.000 0.032
CL 0.722 1.000 0.278 0.571 1.000 0.429 0.295 1.000 0.705
2.5, 2.5 TT 0.848 0.888 0.042 0.901 0.971 0.071 0.875 0.993 0.118
SQ 0.853 0.897 0.046 0.925 0.973 0.048 0.938 0.992 0.054
CL 0.863 1.000 0.137 0.746 1.000 0.254 0.541 1.000 0.459
3,3 TT 0.942 0.994 0.052 0.946 0.999 0.053 0.912 1.000 0.088
SQ 0.955 0.987 0.033 0.953 0.999 0.046 0.944 0.999 0.055
CL 0.860 0.999 0.035 0.885 1.000 0.114 0.732 1.000 0.268
2.5, 4.5 TT 0.901 1.000 0.079 0.918 1.000 0.051 0.952 1.000 0.048
SQ 0.873 0.999 0.014 0.939 1.000 0.037 0.950 1.000 0.046
CL 0.941 1.000 0.059 0.918 1.000 0.082 0.786 1.000 0.214
3,5 TT 0.946 0.999 0.036 0.964 1.000 0.035 0.945 1.000 0.055
SQ 0971 0.998 0.007 0.983 1.000 0.016 0.952 1.000 0.048
CL 0.695 0.995 0.303 0.671 1.000 0.329 0.494 1.000 0.506
2.5,3.5,45 TT 0.774 0.976 0.035 0.900 0.998 0.057 0.920 1.000 0.074
SQ 0.831 0.859 0.028 0.911 0.963 0.049 0.947 0.993 0.043
CL 0.722 1.000 0.278 0.751 1.000 0.249 0.659 1.000 0.341
3,4,5 TT 0.907 0.998 0.022 0.959 0.998 0.025 0.938 1.000 0.061
SQ 0.957 0.978 0.021 0.965 0.997 0.032 0.953 1.000 0.047
CL 0.000 1.000 0.000 0.000 1.000 0.000 0.000 1.000 0.000
2.5,2.5,2.5 TT 0.000 1.000 0.000 0.000 1.000 0.000 0.000 1.000 0.000
SQ 0.134 1.000 0.001 0.500 1.000 0.002 0.924 1.000 0.027
CL 0.702 1.000 0.298 0.693 1.000 0.307 0.511 1.000 0.489
3,3,3 TT 0.907 0.935 0.032 0.940 0.980 0.040 0.923 1.000 0.077
SQ 0945 0.982 0.038 0.964 1.000 0.036 0.950 1.000 0.050

CL = A8t #8she W IT = -4 4°] 3748 94 5Q = & Q7oA Askd 247 3.
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