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A1713 DA 48 0] 831 28 (5,23, 24)7F FL AAAH o A= AL BHY S
Ao, o] Fung®] Z3}9= o3t Ao g 927} 2786 A )& 8 Funge] A ¢to] 2l
TaEA ete] AAHA FEC] AAHC] ofbd Ao AAFHE S HFE PAE 5 A
& HoF3 Qo

E 42 ALY IS AAF AGA HE

ZAESU AR
5 10 11 16 23 24 A A gk
0.62 0.24 0.36 0.84 0.55 0.53 0.51




ol A A A A& Wl I AT 277

% 4.3 Fung®) 33 A3 P3e) A% ulm

Fung®] "+ A A Y
F2 X9A 11, 12, 13, 14 11, 12, 13, 14
AFAE vUm z89d (1,2,3,4,56,7,8 9,10 1,2 3,4,5,6,7,8,9, 10
o]);._}-?é‘ - -
F2 A - 5, 23, 24
Agyg 25 | U A 16 16
o]/gl—x‘:-} _ _
F2 A3 - 2
sdza g | Y A - 1,3, 21
o] A - 4
4.3. AHZ AXIZ
2 Z2AEE FEG AFE (1, 3,4,21)2 o)A F2 G XA, AFF AE (2=
F2 AAALZE & dA = Aol Funge] L2+ A o] EASHA gd= A
o2 BNF Aot} a8 o] § I/ At o g Bt B AA" AEY
AFxE I={1,2,3,4,21}2 A 204 5 AE (1, 3, 4, 21)7} o] 43 T2 Y2 A
oz AR, BA 404 BEZ AR (2)9 hy8] ol 0.72 ety 2 9AZ0.648
AFenzg FEYR AF )+ F2 AP oz AExo] AAE PP A2EA FF
< € e A%E 48 4 Jdth

at

5UH =

L S

rlo

Atkinson®} Funge] 2] & 3}4% ] Rousseeuw 2} van Zomeren2] o] 4d 2 221 43
W2 MVE A %3 LMS 37339 723 W 2EAQ 02 3ty o33 AR S
H55A AF3te Ao e Aoz EMHAY. 28y I YRS E Fungd AFY B
AL AAEE o] RS A= o w £A3H Cook TAFES AHEsIg oy 44
Cook SAIZS EH&3 Ex =2 Adte] FF3 JAZLE AFdA X3t G E AYL
Ao, ¢ AFARAANMY hy § o] 83 AAFE AN FLE AEFHE= Y
2 12 g o] JFL vlo} A AF L A AHo| obd Hog A F3e= GRS AYIL Ut
gy 287} Alkst ¥H-2 Hadi®} Simonoff (1993)¢] A et t TAZES AHETLEHN
EAGSE 0|83 o) AR YR AAFS AET Yo F2 A AFL Fung?| W

€ £As e AES AT A2 E 27 AL P A2 EF ) FFS BA) Fgof
o] A A AAE A= vl FES P oE A4HT



278 859, A%

(1] Atkinson, A.C. (1986). Masking unmasked, Biometrika, 73, 3, 533-541.

[2] Barnett, V. and Lewis, T. (1984). Outliers in Statistical Data(2nd ed), New York; John
Wiley & Sons.

[3] Brownlee, K. ‘A. (1965). Statistical Theory and Methodology in Science and Engineer-
ing(2nd ed.), New York : John Wiley.

[4] Fung, W. K. (1993). Unmasking Outliers and Leverage Points: A Confirmation. Journal
of the American Statistical Association, 88, 515-519

[5] Hadi, A.S. (1992). Identifying Multiple Outliers in Multivariate Data, Journal of the
Royal Statistical Society, Ser.B, 54,761-771.

[6] Hadi, A. S. and Simonoff, J. S.(1993). Procedures for the Identification of Multiple
Outliers in Linear Models, Journal of American Statistical Association, 75, 1264-1272.

{7] Hawkins, D, M., Bradu, D. and Kass, G.V. (1984). Location of several outliers in multiple
regression data using elemental sets, Technometrics, 26, 197-208.

[8] Rousseeuw, P.J. (1984) Least Median of Squares Regression , Journal of American Sta-
tistical Association, 79, 871-880.

[9] Rousseeuw, P.J. (1985) Multivariate estimation with high breakdown points. In Math-
ematical Statistics and applications (eds W. Grossman, G. Pflug, I. Vincze and W.
Wertz), vol. B, 283-297. Dordrecht: Reidel.

(10} Rousseeuw, P.J. and Leroy, A.M. (1987). Robust Regression and Qutlier Detection, John
Wiley & Sons.

[11] Rousseeuw, P.J. and van Zomeren, B.C.(1990) Unmasking multivariate outliers and lever-

age points(with comments). Journal of the American Statistical Association, 75, 633-
651.

[2001d 19 A4, 2002 59 A9 |



ol T AP A Yol AT A7 279

A Confirmation of Identified Multiple Outliers and

Leverage Points in Linear Model

Jong Young Yoo Kisoo Ahn?

ABSTRACT

We considered the problem for confirmation of multiple outliers and leverage points.
Identification of multiple outliers and leverage points is difficult because of the masking
effect and swamping effect. Rousseeuw and van Zomeren(1990) identified multiple
outliers and leverage points by using the Least Median of Squares and Minimum Value
of Ellipsoids which are high-breakdown robust estimators. But their methods tend to
declare too many observations as extremes. Atkinson(1987) suggested a method for
confirming of outliers and Fung(1993) pointed out Atkinson method’s limitation and
proposed another method by using the add-back model. But we analyzed that Fung’s
method is affected by adjacent effect. In this thesis, we proposed one procedure for
confirmation of outliers and leverage points and compared three example with Fung’s
method.

Keywords: outliers, leveage points, masking effect, swamping effect, adjacent effect
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