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Efficiency of Outlier Detection Statistics in Multiple Linear Regression
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Abstract

The objective of this research was to compare the performance of 5 outlier detecting statistics in the
multiple linear regression which are leverage value (r ), studentized deleted residual (¢ ), Cook’s distance
(p ), bFFiTs and covariance ratio (cvr ). There were three types of outliers: outliers in independent
variables, in the dependent variable and in both independent and dependent variables. Sample sizes were 30,
50 and 100 and number of outliers in each dataset were 1 observation and 10, 20 and 30 percent of the sample
size. The criterion used for considering the performance of these statistics was proportion of correctly detect
all of outliers in the dataset from 1 0,000 replications. The results are shown as follows: for all sample sizes, in
single-outlier case, n and cvr had the highest performance when an outlier was in the independent
variables, whereas « , b, DFFITS and cvr had the highest performance when an outlier was in the
dependent variable, and when an outlier was in both the independent variables and the dependent variable,
h , D and DFFITS had the best performance. However, the performance of these statistics decreased as

ii

the number of outliers in the dataset increased.

Keywords : outliers, leverage, studentized deleted residual, Cook’s distance, covariance ratio
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H=x(xX'x) x’ (2)

LALANEUNAT | mﬂnmmmﬂummmﬂﬂmmﬂ h > 2(k+1)/n (Rousseeuw and Leroy, 2003, p.220)
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2. Studentized deleted residual (¢ )
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3. Cook’s distance (D)
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etal., 2014)

4. DFFITS

DFFITS = ———— (5)

=120 uazAndunan i axgnivaduilustalnsvan |DFF/TS’|> 2+/(k +1)/n (Rousseeuw and Leroy,

2003, p.228)

5. Covariance ratio (CVR )

1 v
=120 uazAndunad i azgniadniludiladnguin |CVR/ - 1|> 3k /n (Zakaria et al., 2014)
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