




The ROBUSTREG procedure implements 
algorithms to detect outliers and provide 
resistant (stable) results in the presence of 
outliers. The ROBUSTREG procedure 
provides three such methods : 

M estimation, LTS estimation, LMS 
estimation and Another robust estimators . 



was introduced by Huber (1973), and it is 

the simplest approach both computationally 

and theoretically. Although it is not robust 

with respect to leverage points, it is still used 

extensively in analyzing data for which it 

can be assumed that the contamination is 

mainly in the response direction. 

M estimation: 



is a high breakdown value method introduced 

by Rousseeuw (1984). The breakdown value is 

a measure of the proportion of contamination 

that an estimation method can withstand and 

still maintain its robustness. 

Least trimmed squares (LTS) estimation: 



estimator was popularized by Rousseeuw 

[1984] and is also discussed by Rousseeuw and 

Leroy [1987]. An alternative is to use the 

trimmed mean rather than the median, which 

results in the least trimmed squares estimate 

(LTS estimate) 

Least median of squares (LMS): 



deal with unsuspected serial correlations 

description of the structure best fitting 

the bulk of the data. 

Main  
Aims 

identification of deviating data points 

(outliers) or deviating substructures for 

further treatment. 

identification of highly influential data 

points  (leverage points) or at least 

warning about them. 



where certain quantities are computed from the 

data with the purpose of pinpointing influential 

points, after which these outliers can be 

removed or corrected. 

 Regression diagnostics : 1 

which tries to devise estimators that are not so 

strongly affected by outliers. 

 Robust regression: 2 



• The breakdown point is a global measure 

of reliability (tell us when an estimator 

“still gives some relevant information”). 



consistency 

  scale and regression equivariance 

 reasonably high efficiency 

re
q

u
ir

em
en

ts
 

quite low gross-error sensitivity 

low local shift sensitivity 

controllable breakdown point 

finite rejection point 

existence of an algorithm with acceptable 

complexity and reliability of evaluation 



M-estimators are based on the idea of 

replacing the squared residuals used in OLS 

estimation by another function of the 

residuals 

Differentiating this expression with respect 

to the regression coefficients yields: 



• OLS, L1 are also M-estimators with ψ(t) = 

t for OLS and ψ(t) = sgn(t) for L1 estimate 

• M-estimators are unfortunately not scale 

equivariant even if they are regression 

equivariant. Hence one has to studentizate 

the M-estimators by an estimate of scale of 

disturbances σˆ necessarily 



One possibility is to use the median absolute 
deviation (MAD): 

 

where C is a correction factor which depends 

on the distribution. For normally distributed 

data  C = 1.4826. 









probably the first really applicable 50% 

breakdown point estimator introduced by 

Rousseeuw (1984). 

LMS and LTS are attractive because of 

their high breakdown point and their nice 

interpretation 



TLS minimizes the sum of the squared 
orthogonal distances from the data points 
to the fitting hyperplane 



TLTS minimizes the sum of the h smallest squared 
orthogonal distances of data points pi’s from the pth 
dimensional fitting hyperplane ρ(β). 

The j-th orthogonal distances is denoted by dj and 
defined by 



Data for the Hertzsprung-Russell Diagram of 

the Star Cluster CYG OB1, which contains 

47 stars in the direction of Cygnus. The first 

variable is the logarithm of the effective 

temperature at the surface of the star and the 

second one is the logarithm of its light 

intensity. 





Data points and various estimation lines 

for the Hertzsprung-Russell Diagram of 

the Star Cluster CYG OB1 
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