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Identification of Regression Outliers Based on Clustering of
LMS-residual Plotsl)

Bu-Yong Kim2 and Mi-Hyun Oh3

Abstract

An algorithm is proposed to identify multiple outliers in linear regression. It is
based on the clustering of residuals from the least median of squares estimation. A
cut-height criterion for the hierarchical cluster tree is suggested, which yields the
optimal clustering of the regression outliers. Comparisons of the effectiveness of the
procedures are performed on the basis of the classic data and artificial data sets, and
it is shown that the proposed algorithm is superior to the one that is based on the
least squares estimation. In particular, the algorithm deals very well with the masking
and swamping effects while the other does not.
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Qa7 fotd <& 1> 88 I A4S Ze JAARE PR o[RS Add BT <%
>ele 3AEY #d =Ry £EE AF 2MHE ARE FoAA ool FAH o]&9 A7}
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<E 1> 47d% gAAE 55 4 54

=

AT AE o TR TR = R
1 Inflation in China 1940~ 1948 1 9 9
2 Monthly payments in 1979 1 12 12
3 Kootenay River data 1 13 4
4 Pension funds data 1 18 18
5 Cloud point data 1 19 1, 10, 16
6 Pilot-plant data 1 20 -
7 First word-Gesell adaptive score 1 21 18, 19
8 Number of telephone calls 1 24 15~24
9 Hadi-Simonoff data (1992) 1 25 19~25
10 Body and brain weight data 1 28 6, 16, 25
11 Hertzsprung-Russell diagram data 1 47 11, 20, 30, 34
12 Heart catheterization data 2 12 =
13 Phosphorus content data 2 18 17
14 Delivery time data 2 25 9
15 Hadi-Simonoff data (1993) 2 25 1~3
16 Stackloss data 3 21 1~4, 21
17 Education expenditure data 3 50 50
18 Hawkins-Bradu-Kass data 3 75 1~10
19 Aircraft data 4 23 22
20 Example of exact fit 4 25 25
21 Wood specific gravity data 5 20 4 6, 8, 19
22 Generated data (1) 1 20 16~20
23 Generated data (2) 3 20 1~5
24 Generated data (3) 3 30 1~4
25 Generated data (4) 3 40 34~40
26 Generated data (5) 3 40 35~40
27 Generated data (6) 4 50 1~5
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a=2.1 a=2.45 a=2.8
AZ| ogm A 2/ A e/ x 2/
1 9 9 0/0 9 0/0 - 0/1
2 12 12 0/0 12 0/0 12 0/0
3 4 4 0/0 4 0/0 4 0/0
4 18 18 0/0 18 0/0 18 0/0
5 1, 10, 16 - 0/3 - 0/3 - 0/3
6 - - 0/0 - 0/0 - 0/0
7 18, 19 18, 19 0/0 18, 19 0/0 - 0/2
8 15~24 15~20 0/4 15~20 0/4 15~20 0/4
9 19~25 19~25 0/0 19~25 0/0 19~25 0/0
10 6, 16, 25 7, 15, 25 2/2 25 0/2 25 0/2
11 |11, 20, 30, 347, 11,20, 30,34 1 /0|7, 11,20,30,34: 1 /0] 11,20,30,34  0/0
12 - - 0/0 - 0/0 - 0/0
13 17 17 0/0 17 0/0 17 0/0
14 9 9 0/0 9 0/0 9 0/0
15 1~3 1~3 0/0 1~3 0/0 1~3 0/0
16 1~4, 21 2 0/4 - 0/5 = 0/5
17 50 50 0/0 50 0/0 50 0/0
18 1~10 1~10,11~14 :4/0| 1~10,11~14 4/0 | 1~10,11~14 :4/0
19 22 22 0/0 22 0/0 22 0/0
20 25 25 0/0 25 0/0 - 0/1
21 | 4,6, 8 19 - 0/4 - 0/4 - 0/4
22 16~20 16~20 0/0 16~20 0/0 16~20 0/0
23 1~5 - 0/5 - 0/5 - 0/5
24 1~4 2 0/3 2 0/3 2 0/3
25 34~40 34~40 0/0 34~40 0/0 34~40 0/0
26 35~40 35, 36, 37 0/3 35, 36, 37 0/3 35, 37 0/4
27 1~5 2, 3, 34, 50 2/3 - 0/5 - 0/5

(=) o]83ol EFHA AAU, oMol THHA Adttn B &Y

| of A& 4w go] 0592H WEAHR & £Fd, 53 BLIMEG ] A
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W, CLUSTY AS HAGo2 AT o=20F H|E39 a=17, o=23% &% Jd2{} <F
o>o FEHAE, HAA] =20 AL ¢ 119 184 AZA 2@ TASHH T 109 A5
At ZF el AT 24709 Azl AHE o] olfojgon HEF Adn|go] 0.89FA
LSOUTET w9 ¥& F&Fojth CLUSTIAME 7Hdadrt B5@40] Izt He Ao yeiged
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<¥ 5> CLUST9 A¥z84d 3434
a=1.7 a=2.0 a=2.3

ST qug 88/ gww BE ey (EY
ol 44 HA ol A a4 ol 44 /A
1 9 9 0/0 9 0/0 9 0/0
2 12 12 0/0 12 0/0 12 0/0
3 4 4 0/0 4 0/0 4 0/0
4 18 18 0/0 18 0/0 18 0/0
5 1, 10, 16 1, 10, 16 0/0 1, 10, 16 0/0 1, 10, 16 0/0
6 - 1, 4,11, 13, 16~20:9/0 - 0/0 - 0/0
7 18, 19 18, 19 0/0 18, 19 0/0 18, 19 0/0
8 156~24 15~24 0/0 15~24 0/0 15~20 0/4
9 19~25 19~25 0/0 19~25 0/0 - 0/7
10 6, 16, 25 25 0/2 25 0/2 25 0/2
11 {11, 20, 30, 34{14, 7,11, 20,30, 34:2 /0{7, 11,20, 30,341 /07,11,20,30,34:1/0
12 - 3 1/0 - 0/0 - 0/0
13 17 17 0/0 17 0/0 17 0/0
14 9 9 0/0 9 0/0 9 0/0
15 1~3 1~3 0/0 1~3 0/0 1~3 0/0
16 1~4, 21 1~4, 21 0/0 1~4 21 0/0 21 0/4
17 50 50 0/0 50 0/0 50 0/0
18 1~10 1~10, 13, 14 2/0] 1~10,13, 14 :2/0 1~10,13,14 2/0
19 22 22 0/0 22 0/0 22 0/0
20 25 25 0/0 25 0/0 25 0/0
211 4,6, 8 19 4,6, 8, 19 0/0 4, 6, 8 19 0/0 4 6,8 19 0/0
22 16~ 20 16~ 20 0/0 16~20 0/0 16~ 20 0/0
23 1~5 1~5 0/0 1~5 0/0 1~5 0/0
24 1~4 1~4 0/0 1~4 0/0 1~4 0/0
25 34~ 40 34~ 40 0/0 34~40 0/0 34~40 0/0
26 35~40 35~ 40 0/0 35~40 0/0 35~40 0/0
27 1~5 1~5 0/0 1~5 0/0 1~5 0/0

(=) ol el XFHA FUAY, oldHel TFHA Fdvtn AR A8

48

g)‘i

GiE AN ol4H AWe ekl LMS-BAMHES 2 L HeT oA HuY
1YEL ALsddr. B Fee olduse] T¥d ARSL Yyos PEe H§F 2, LS-
24¢ A4T Agddng u2E 23 LMS-3HL A48 Addyol APeAld 23842
Setdl o4RE d9 EAYoz AUANIE AU T, BU, ASTH 238 B B

o7} Wold4E AAHS oMo AMa: ESEAre] Bo] Uehin AAM Eolr} Eold4sE
ARl TS AR BSE AT & AT WA Az NEILDYSY FTARF NFom
HEHE AAN koo ARE o8 Adel ARk Bt gt AHNE AT 472 YYAAEA o
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