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glsalll Cun s (g st (aball B gl &) (i o g (Y-¥)5(T-Y) AN gisall o slieyy
(AL ) A5 a8 el g prakal s o
O Alldl) Gad e e Al claaliall & g(Regular observation ) 4ukie¥) ciaaliall-
N Ay Bl e a2 canLial

toc N,(0,,2)

Xx=1,,t+N,(0,,011,)), p>a -++(3-2)
y=q't+N(0,1)

Ll lasla fp,ﬂ=0 9 iTj e = 1 I‘p,rz dua

axl 2 g3 claal gl (e 4ada g
PXP S g3 B gl ddghuaa
glsaill g canliiall oo [ (1- 9% 100 ] o G5 A gana 31 o 88 45 glal) iyl Lty L
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OS5 Lgilalia) Lady j)aadY) Jad e By (3985 Al LAl 2 g vertical outliers 4 gead! 3 gdd) -¥
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LAY Jad daad Al Claaldiall (e Agdlad) aan
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(0.3,0.2,0.1) &5l cuud die (p=5) 3§ (n=30 ) e 3 38all Clalrall Axial MSE ad geag (V) a2 Joi>

(&) _kall
PLS PLSKUR [] MPLSKUR

) gy

No contamination
39k 2 g

10%Vertical
outliers 17.85582 | 6.683227 | 7.938724
%JJA:J\ :\U&.“
10%tGood
leverage point 26.62007 | 6.15471 6.179438
Bl ad )l s
20%Vertical
outliers 30.9934 11.32486 | 9.957953
;\.J.A\g.ed\ :\Uﬁd\
20%Good
leverage point 28.49926 | 6.120336 | 5.882657
Buall gl bl
30%Vertical
outliers 52.44824 | 28.51931 | 26.12804
;\.J.A\g.ed\ :\Uﬁd\
30%Good

leverage point 29.05623 | 6.703405 | 7.145314
Buall b ) bl

3.93198 6.705675 | 6.29413

(0.3,0.2,0.1) = &l i die (p=5) 9 (n=50) Lis 3 al) Cilalaal) dxial MSE b geass (¥) ad) Jsa

&Ikl
PLS PLSKUR MPLSKUR
3) gl

No contamination 3.143267 | 4.455928 | 4.145776
A gdi 2 Y
10%Vertical outliers
T3 gaad) 31 ) 12.74727 | 4.238654 | 4.396087
10% Good leverage point
sl h ) b 27.27451 | 4.212243 | 4.217679
20% Vertical outliers
i3 gaad) 31 ) 22.78322 | 4.551482 | 4.438952
20% Good leverage point
Bl h ) b 29.07668 | 4.707521 | 4.964694
30% Vertical outliers
Taganl) 3 gl 30.0315 10.47879 11.1865
30% Good leverage point
Bl b L 29.26588 | 4.551511 | 4.448104
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(0.3,0.2,0.1) = &l sl die (p=5) 9 (n=100) 2is 5 ial) ilaleal) daial MSE as g g (¥) a2 Jo2

(0.3,0.2,0.1) = &l sl die (p=5) 9 (n=150) 2ie 5 ial) Cilaleal) dxial MSE a g g (£) a2 Jo2

* agijall

&Ikl
PLS PLSKUR MPLSKUR
3) gd)
Nocontamination | 5784376 | 2.944539 | 2.955385
A g 2 Y
10% Vertical outliers
Lo ganll 3 g 7.436278 3.101319 3.100473
10% Good leverage point
Sl ) L 27.10441 2.959698 2.945401
20% Vertical outliers
T gand) 9 12.25034 3.202687 3.128556
20% Good leverage point
Bl ad ) il 29.06709 3.078286 3.070211
30% Vertical outliers
T ganll 3 gl 18.85743 4.1549 3.713399
30% Good leverage point
Sl ) L 29.88383 3.466043 3.560048

&kl
PLS PLSKUR MPLSKUR
3 )
Nocontamination |5 564506 | 2619275 | 2.616338
A gd 2 58
10% Vertical outliers
T gead) 312 5.421788 2.669105 | 2.666211
10% Good leverage point
sl ) b 27.49836 2.646156 2.651284
20% Vertical outliers
T gaad) 31 ) 9.084631 2.828726 2.82872
20% Good leverage point
sl ) b 28.98738 2.711855 | 2.704045
30% Vertical outliers
10 gand) 31 g 11.94638 | 3.17712 2.992124
30% Good leverage point
Bl d ) b 29.57321 3.069245 | 3.128813
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(0.3,0.2,0.1) = &l sl e (p=5) 9 (=200 ) i 5 8al Cilaleall 435al MSE pf s (©) o) ds22

(&) _kall
PLS PLSKUR MPLSKUR
) )

No contamination
g 22 Y

2468142 | 2.498064 | 2.504395

10% Vertical outliers 4565388 | 2.555479 | 2.553579

i ganl) 31 gk

Qg_:{‘;,‘;’j;‘;g eragepoint | 57 33878 | 2.570506 | 2.567473
o ucaloudiers | 758146 | 2.602076 | 2.605444
?gi,j;’j:’;sg erage point | 54 00699 | 2.623537 | 2.621256
e Nrmearoutliers 1 9.250026 | 2.688 2.748775
?g;/‘},i;’;f',ﬁ' erage point | »9 69553 | 3.007342 | 3.29134

(10.3,0.2,0.1) = Sl unsi 250 (p=40) 5 (n=20 ) 25 o el cilalaal) 4350l MSE pf sy (1) o dsoa

&)kl
PLS PLSKUR MPLSKUR
3) gl

No contamination 90.76676 | 83.67835 | 83.62133
A g 2 Y
10 % Vertical outliers
T gead) 3 203.7097 130.7868 129.3845
10% Good leverage point
Sl ad ) Bk 76.85447 76.39718 76.36648
20% Vertical outliers
o gaad) 3 g 255.2324 121.5665 119.8704
20% Good leverage point
Sl ad ) Bk 43.28528 42.79096 42.77652
30% Vertical outliers
i gaad) 3 g 399.5773 163.3382 159.6765
30% Good leverage point
ol ) bl 51.60886 51.29083 51.2872
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( 0.3,0.2,0.1) = &l sl die (p=60) 3 (n=20 ) Lis 5 8all lalzall daial MSE a geass (V) a2 Jsi

&Ikl
PLS PLSKUR MPLSKUR
3) gd)
Nocontamination | gg 45336 |58.18977 | 58.18797
A gd 2 oY
10% Vertical outliers
i gaad) 31 ) 174.4606 95.6495 95.23426
10% Good leverage point
asall ) b 58.34411 57.55186 57.5446
20% Vertical outliers
T ganl) 3 g 281.1992 123.3543 122.2643
20% Good leverage point
sl b ) Bk 52.75271 51.99841 51.98885
30% Vertical outliers
T ganl) 3 g 421.7863 175.031 173.1078
30% Good leverage point
sl b ) Bk 74.58289 74.13526 74.10261

( 0.3,0.2,0.1) = &islill i die (p=80) 5 (nN=20) Lis 5384l Clalaal) 4aial MSE af geasa (M) ad) Jo>

&)kl

PLS PLSKUR MPLSKUR

3) gl

No contamination

3 9 22 58

10% Vertical outliers

a3 gant) 3 gy

10% Good leverage point
Basall ad ) Jalis

20% Vertical outliers

a3 gant) 3 gy

20% Good leverage point
Basall ad ) Jalis

30% Vertical outliers

A3 gardl 3 gy

30% Good leverage point
Basall ad ) Jalis

70.61393 | 62.59702 | 62.54708

177.7266 | 98.43487 | 97.7031

57.87697 | 56.80069 | 56.78465

320.3175 | 168.6173 | 167.5111

99.34089 | 98.55477 | 98.51187

397.5902 | 166.802 165.8302

79.74979 | 79.03737 | 78.97919
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( 0.3,0.2,0.1) = &5kl sl 2ie (p=100) 5 (n=20) s 5 8all ilalzall Aaial MSE ad g (9) by Jgia

(10.3,0.2,0.1) = &) sl 2ie (=150 )3 (n=20 )xis 5 38al) Cilalral) Aaial MSE asb gulags (V1) b Jg2a
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&Il

. PLS PLSKUR MPLSKUR

3) gud)
g;;f:;a\,mi"atim 74.42864 | 66.54818 | 66.44204
f:ﬁf :ﬂﬁ\' outliers 173.8288 | 100.4384 | 100.4113
igﬁ,i‘,?j,";fg erage point 63.48287 | 62.27119 | 62.24431
i(:ﬁf :\tﬁ" outliers 303.9499 | 155.7178 | 155.3580
fg;/‘;f;’j,"';fg erage point 97.46692 | 96.38357 | 96.34031
B i outlers 417.1883 | 188.8668 | 188.0394
?g;/‘;‘i;?j,";fg erage point 109.4832 | 108.5655 | 108.5351

PLS piskur || mpLskur
3540

g\\';;‘::;mi“am“ 147.6072 | 141.1587 | 141.1408
i‘:;;’f: f;j: outliers 230.5816 | 169.0253 | 168.9759
;lg;/:‘czj‘d;glerage point 143.02 141.3501 | 141.3234
T pieay outliers 339.5476 | 215.9492 | 215.4868
o s ECPOM | 167.7448 | 1663475 | 166.3204
gﬁfgﬂ;‘:’;’age point 158.4073 | 156.3259 | 156.265

?g;/j‘i;’;,d;g’erage point 1555631 | 154.501 | 154.4384
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Oy 0.1,0.3 Cllll qud de Jaiy) . plskursd 4kl cils saadl adyl bl e -
. 0.2 Sl quud die Ja8Y) A mplskursd

1 bl (N=200 p=5) (il il g (©) ) Jgaadl (e ey -0
Jady) 4 PLS 48kl cils 3 gl aga g ate die -
plskursd 5 0.1 Gislil) s xie Jady) & mplskursd A&kl cols 450 gandl 3 pdl) dic -
s AY) Nl b L)
plskursd § il quad die JaiY) & mplskursd Akl cils aal) adll L& e -
0.3 0.1,0.2 &ighil) i sic Juady)

~ieshiba 2ad() 53 9A 5V 51) Al Jaad) (e iy - 1
Jad¥) A mplskursd 48kl cils Baad) ad ) Llkiy 4 gand) 3 pdd) g 31 pdd) g a2 2ie -
Johaal aan 8

ol Loy il el () (g

S claliall e Ladie N gl a5 ate Al 8 Claaal) s 3 i) & PLS 4dh o) -
( MSE) Uil cilay o Jocs gia JB1 LgSDUiaY el g <l psiial) (1

g1 gial tie Claleall pa&i A MPLSKUR g 4 ally Ly & Juad¥) PLSKURSD 4%k ¢ =¥
il piall e Sl claaliad) dae Ladie BALEYN Al o clibyll
LG (pa Sl @l paiall ae Aa 8 claleal) a8 8 L2adY) MPLSKURSD 44k ¢ =Y
L Bl (&8l Ll g dpa pand) 3 pdd) By 3 pddl asa g ale dis g

L) B g phal) DS g Adal) ana Bal y aBli Uadl) ey o Jaa gia add (o)) ) g} L - ¢



V. Yore Ahud Vo amll Y. alaall Ay g LBy a gl Axe 4

* aqijall

il b il |
2 G piiall ae s & MPLSKURSD  4a jiiall iuaat) dua ) 51 aladialy g8
o Gl il e Sl claaliadl s A& PLSKURSD  Jlariad g &iglill qacd JSI cilaaliall ¢y
G olil)

yoball

1- Andersson, M., (2009) ""Acomarison of nine PLS1 algorithms™ J. chemometrics;
23:518-529

2- Collins,B., 2010 " partial least squares regression ""october 13

3-De Jong, S., 1993. SIMPLS: an alternative approach to partial least squares
regression. Chemometrics and Intelligent Laboratory Systems, 18: 251-26

4- Fritz,H., Filzmoser,P. , Croux,C., 2010" A comparison of algorithms for the
multivariate I1_median"

http://www.statistik.tuwien .ac.at

5-Gonzales, J., & et al. (2009) "A robust partial least squares regression method with
application™ J . Chemometrics; 23:78-90

6- Hossjer and Croux (1995) ""Generalizing Univariate Sighed Rank Statistics for
Testing and Estimating a Multivariate Location Parameter'*, Non-parametric Statistics,
4,293

7-Hubert, M., Rousseeuw, P.J., Verboven,S (2002), "A fast robust method for principal
components with applications to chemometrics™ J . Chemometrics and Intelligent
Laboratory Systems, 60,101-111.

8- Hubert, M., & Vanden, K., (2003) ""Robust Methods for Partial Least Squares
Regression 9" October J. chemometrics p 537-549.

9- - Nguyen,D.V. and Rocke ,D.M.,(2002) " Tumor classification

by partial least squres using microarray gene expression data' Bioinformayics vol.18
no.l pages 39-50.

10-Pena,D. and Prieto,F.J., (1997) "Robust Covariance Matrix Estimation and Multivariate
Outlier Detection working paper 97-08, statistics and Econometrics series 04

11- Pena,D. and Prieto,F.J.,(2001) "Multivariate Outlier Detection and Robust
Covariance Matrix Estimation' Technometrics,vol.43,n0.3

12- Pena,D., and Prieto,F.J., (2007 )""Combining Random and Specific Direction for
Outlier Detection and Robust Estimation in High-Dimensional Multivariate Data'
journal of computational and graphical statistics, ,vol.16, number 1,pages 228-254
13-Rosipal ,R., Kr'amer ,N.,(2006)" Overview and Recent Advances in Partial Least
Squares' Springer-Verlag Berlin Heidelberg pp. 34—

14-Vanden Branden. K. & Hubert. M,(2003) "Robustness Properties of a robust PLS
regression method" December 10. J.Analytica Chimica p229-241.

15-verardi .v and croux .V(2009) ""Robust Regression in stata” K.u.leuven Facutly of
Business and Economices.

16- Wakeling .I.N and Macfie. H.J.H "A Robust PLS Procedure' (1992) journal of
chemometrics, vol.6,189-198.

17- Yuditskaya,s.,, (2010)"" An Overview of Methods in Linear Least-Squares
Regression'*pattern recognition and Analysis ,November 4



http://www.statistik.tuwien/

* aqijall

Comparison of some robust methods to estimate parameters of
partial least squares regression (PLSR)

Abstract

The technology of reducing dimensions and choosing variables are very
important topics in statistical analysis to multivariate. When two or more of the
predictor variables are linked in the complete or incomplete regression
relationships, a problem of multicollinearity are occurred which consist of the
breach of one basic assumptions of the ordinary least squares method with
incorrect estimates results.

There are several methods proposed to address this problem, including the

partial least squares (PLS), used to reduce dimensional regression analysis. By
using linear transformations that convert a set of variables associated with a high
link to a set of new independent variables and unrelated with each other, which
are called, the components. These components are orthogonal and independent
from each other.
The method of partial least squares PLS is failed in dealing with data that consist
of the presence of Outliers values and hence the success of this method depends
on the absence of such outliers values that have undesirable effect on the results.
In order to reduce the presence of these values, we resorted to use the robust
methods.

In this research a method of PLSKURSD that applied SIMPLS algorithms
on variance-covariance robust matrix. Also the proposed method MPLSKURSD
are used which is a modified method to the PLSKURSD method. parameters
linear regression model by partial least squares(PLS) is compared with
modalities robust partial least squares through the simulation experiments
depends on the presence of several types of outlier values of data for different
rates of pollution, volumes of samples, and variables dimensions

Keyword: Partial Least Squares; Robust Covariance Matrix; Kkurtosis;
Projection



