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Comparison of the efficiency of some
Non-Parametric Methods in estimating Multivariate Linear

Regression Models

Abstract:

Regression is one of the statistical methods and widely used in various
fields of science in terms of defining clearly the relationship between the
variables in the form of an equation to estimate the parameters and the
strength and direction of this relationship , also , shows the estimate and
predict response. Some nonparametric methods are used for estimating the
model parameters of the multivariate linear regression when explanatory
variables are ranked , methods and comparisons among them is done using the
sum of mean squares error , Data are generated using simulation. The results
showed that the method of least squares was better way at increase the sample
size in the distributions of Normal and Exponential,where in the Uniform
distribution was not affected by not rank and the size of the sample ,but
affected variance in the distribution Gamma, the method of Linear ranks was
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the best in the distribution of the Gamma, but influenced by variance, the
method of median weighted was good when the sample size and rank lower
only in the normal distribution.
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MW, G aa3i bala 550 Uadlly syaa oy
LR. diph 3 MW, Ll o5 4yl Juadl OLS Adpla cuilS um (7-1) @il -2
Lkl Jad) OLS 4dyyh canaal o) 3ol Jaadls
Ayl CuilS i Agiliie il ol (il g1l pea e N =35 5 n =15 Aal) axa 3o -
Al amag iyl B 3alyy Jaadls . LR, ddpha s MWV, Ak o5 ddyh Juzmdl OLLS
Mk g5 Uadlly (@plall Juadl OLS Ayl s

A ptiall UnaSU yalunal) aitiall aujgdll - Wil
Galdl 3(2) sy Jsaall ge SMSE e caun s ciliall alaa aey dic
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O.LS diph culS dus dgliia giliill culS (7-1) 5 (5-1) 5 (3-1) il apealy
o iy dual) slaal & el o Jaad L LR, Ayl s MW, diph & iyl Jodl
aliiie s g5 Audlpdal) oUad¥) il ulS 36 ¢ a1 8 Akl e i
cleeladinl ay OLS ddph B i

iglsiall < UaaSU Exponential distribution w8 aujsill _E

Galall 3 (13) ad) Jgas ey SMSE dad ng

n=9 4iall aaa xic -

M.W. diyh 50.LS diyh & 3iph Juadl LR, diyh calS & (3-1) il -1

LR, ighs M. W Aiph & diph Jodl O.LS Jih cilS Cum (5-1) il -2

LR. dph sOLS iy diyh Jodl MW, Gl cilS Cin (7-1) i -3

n=15 4iall aaa sie -0

OLS gl 5 LR, Gl & digh Joadd M. W3k cilS Com (3-1) o -1

Rgalitia i) culS (5-1) 5 (7-1) il =2

LR. diph 5 0.LS Gk & iyl Juadl MWL il calS ¢as

Caiiall ) it Lage Ayl il ML Wik cuilS Gl aaall Vaa e
N =35 diall aaa 2ic -

MW, Gl 5 LR, Gl 2diyh Jodl OLS iyl il cun(3-1) i -1

Aglitia il culS (5-1) 5 (7-1) il -2

LR, gk 5 MWk 5 Gk Joil OLS ik culS Cun

Cysiiall ) Gy Lage Ayl Joamdl OLS diyyle cotlS diall aaal) 34 2ic
idlpiall (UaaS0 Gamma distribution Ll ayjss -

Gald) 3 (4) dsax oo SMSE i s

n=9 4iall aaa xic -

Al il culS (3-1) 5 (5-1) i) -1

LOLS ik 5 M Wik & Gk dondl LR, Ak cilS Cun

LR diph s MWk Sdiyh S OLS Al cilS ¢an(7-1) cif) e -2
n=15 disl) axa die -G

LOLS diyh 5 MWk & diyh ol LR, 3k cilS Gia(3-1) i -1
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MW, Gk 5OLS Ak 2 diph Juadl LR, diph cilS Cn(5-1) il -2

.O.LS diph 5 LR.diph &diph Juodil M. W diph cilS En(7-1) i -3

N =35 ddall aaa dic

. M.W.iigh sOLS digh Sdiyh Judl LR, dyb cilS can(3-1) il -1

LOLS b s MW, &k 2 Al Juadl LR, diph cilS En(5-1) iyl -2

MW, dGiyla 5 LR.4iph & 3iyh Judl OLS diph colS Eun(7-1) i) -3

Loge Ayl Juadl LR, 4dyha cyels (5-1) 5 (3-1) iyl ey aysill 1aa PR (g
aaa of B¢ Ayl Jumil OLS Adgla cuilS (7-1) iyl ey Aiall ans yis
cade 55 il 4 SMSE dad o aysill a4 s Y A

‘aluagilly clalisiuy) (8)

; alaliiuy) (1-8)

DAY ClabmaY) Galdl 4 (5) Jsaall s Sl las PlA g

I ) LS Al el alaiial) agysilly camball aygll aladiu) aie daagl -1
On A Alal) aaa cisddie SMSE 5 MSE Jlsdiall Uadll ilagye Jawgio o Ja5
DRl ¢ WS aaisiy o) angll 8 Lad SMSE 5 MSE  Hpdial) Ut clagpe Jassia i
(4-3-2-1) Gkl & sl

Ll aas o)) LS Laf SMSE 5 MSE  Jlsaial) Unal) claype Jaws i e Ji5 -2
CAglaay) dphll Gy Gl 4 dedied) Glaypall B 4 ¢ Gyl Gl e
(4-3-2-1) Gkl & Jslaall kai)

Jai¥) & OLS diph o cciiflly il alaal pua vie aglall oyl 8 -3
dapb 58 (3-1) clly n=9 Aell aaa clil Ci)lly Aiell aan 60 Lags
. i) > MW

aaay il Gt lage JaadY) 8 OLS Al ) aiusal) aliiiall ayysill 3 -4
oAl eds il Al el Gl Al pas ol L Al

Luall aas diey GHlall 4 Gl s n=9 duall aan diey S Al 4 -5
Al 058 N =35 Al aaa il diey ) MWL Ak 8 n=15
iy S Y dale Bypay Gkl of Ladl aall s 4. Jadl) 4 OLS
Al aaay il S Taaaa ) @ puaial

ot lage JafY) & LR, diph 0585 (5-1) 5 (3-1) <illy LS ayysi & -6
5N =9 Auall aan die Jumd¥) 4 OLS Aiph o5& (7-1) il s Auall ana
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Gibhall o Bads asl) s A (i) & MW daph (b n =15 xie Liw n=35
g gl i) Giig gl dued) aasy Sl

bl ) s il Gladas i 8 o)l e JuadY) cud OLS daph of -7
& 0Nl Ciblly Al aas saly Juadl) sSs Glasl) DS A il sl
s Al pan S Lege JuadY) (05S5 atiunal) aliiiall 5 aglall )il

Lad SMSE 5 MSE Jsdiall Uadll cilagpe Jangia o of Jaadi LR, diph 4 -8
Gl WS 4 ¢ ol Sl Y ol Al s 0 lage Loty Lad 3yl
Al 8 dardiud)

5 N=9 symuall linll (3-1) symall (il po i 0 o8 MW, diph o) -9
e pmaas (3-1) pmall Gl ae L) s (805 ¢ Ladd xball apygill (& n =15
oY) angll 4 n=9

cluagil(2-8)

i Ly et Ll et 5 A la i) e ol

gag die il aaie Jadl) alead) syl g sl lales il 3k Al -1
Agiallaay 33LS a8

(il aawia  calaadl) Jlaal) HlasiV) Cilalaay dealil) cl)laay) duhn -2

¢l ) st M gl il saxiall Jladll el laal Ak iy -3
(oSl ¢ galiaall ) Euslill e s5isall Jalgall any alainly (A ¢ o lsl

2axial) Jadll jasiV) Cildlaa 506 8 Lediiuaall @SN el laie 4l -4
cAgsuhal Ay Gl paiall

&bl

Ll galal) @ Yl

ilaallea srn Gl dmals (BSall § dndall" 2002 ¢opeal me aala Gline (g -1
- A grad) Ay el

e laayl Ally e "(2007)¢ e el de el ¢l =2
Dftale Al lean A)lall e Grdd ae Al Lpalead) @Ehh (any alaaiul
(5510 e ) Ghall = 2ary Aaals calaid¥ s 3ylaY) i

Gl Appae a1 Jdan D) Jaadlc (1987)c dsene gEla ¢ gl -3
@halle daasall daala ¢ Sllally de])3) 4 Juasall- plully delidall
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ylanll Jalas prasal "¢ (1980) dana dall mec ) Call 5 dgana t..u\; ¢ Lﬁ}bn -4
Ghalle Jemgall daclac Jomgall = il deLdall (oSl s dpae ¢ " e 3l
¢ )ﬁdb ic Ll 1aalald) J\J ¢ ;L.A;Z}” GA 40234 (2007)c Qj‘)ib «Plac abball =5

bgm = (Ba
(Ol e QS Aglany) () "(1966)¢ agd Spmdl e Sn -6
aalie Slaay) Jidatl) " ¢ (2011)¢ Lol e 23y ¢ LAl 5 Cappd 3yl ¢ iy =7
astall IS - Aanlall aglall dasla ¢ " Minitab Lyl aladiul Glinds - dagie -
Ol ASlas ¢ 4y)laY)
Lial) aaball Ll
8- Adichie ,J. N. ,(1984), " Rank Tests in Linear Models ", Elsevier
Science Publishers (1984) , pp 229-257
9- Berry, William D. and Feldman , stanley ,(1985)," Multiple
Regression in practice™ ,Sage Publication , Inc
10- Bhattacharyya , Gouri K. " Tests of Randomness against Trend
or Serial Correlations " Elsevier Science Publishers(1984) ,pp 89-111
11- Bluman , Allan G.,(2012)," ELEMENTARY STATISTICS" ,8 ed
, The McGraw-Hill Companies, Inc. N.Y.,USA
12- Draper ,Norman R. and smith , harry,(1998), " Applied Regression
Analysis " ,3rd ed, John Wiley & Sons ,USA
13- Gibbons, Jean Dickinson and Chakraborti. Subhabrata ,(2003) ,"
Nonparametric Statistical Inference ", Marcel Dekker, Inc, New York
,USA
14- Hajek, Jaroslav. Sidak, Zbynek. and Sen, Pranab K. (1999),"
THEORY OF RANK TESTS ", ACADEMIC PRESS, Printed in the
United States of America.
15- Hettmansperger, Thomas P and McKean. Joseph W.,(2010)," Robust
Nonparametric Statistical Methods " Thomas P. Hettmansperger and
Joseph W. McKean
16- Jureckova, Jana ,(1984), " M-, L- and R-estimators " Elsevier
Science Publishers (1984) pp 463-485
17- Khattree , Ravindra , and Naik Dayanand N. (2003)," Applied
Multivariate Statistics with SAS", John Wiley & Sons ,USA
18- Meetings of the AMS and MAA .2009 Washington D.C.Joint from
the contributed papers sessions on Innovative and Effective Ways to
Teach Linear Algebra
http://faculty.pepperdine.edu/dstrong/LinearAlgebra/2009/
19- Puri , Madan Lal and Sen, Pranab Kumar (1985)," Nonparametric
Methods in General Linear Models" , John Wiley & Sons ,USA
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20- Saleh , A. K. Md. Ehsanes and Sen, Pranab Kumar ,(1984) ,"
Nonparametric ~ Preliminary  Test Inference",Elsevier Science
Publishers (1984) ,pp 275-297

21- Sen , Pranab  Kumar ,(1984), " Nonparametric  Sequential
Estimation" , Elsevier Science Publishers (1984) ,pp 487-514

22- Sen , Pranab Kumar, and Saleh, A. K. Md. Ehsanes Saleh(1978),"
Nonparametric Estimation of Location Parameter After a Preliminary
Test on Regression ", The Annals of Statistics, Vol. 6, No. 1 (Jan.,
1978), pp. 154-168

23- Sprent, Peter and Smecton, N.C. (2001)."Applied nonparametric
statistical methods".3rd ed, Chapman & Hall/CRC,N.Y.,USA

Galdl)

VST () &bkl | O.L.S L.R. M.W.
Vi 0.1361 0.7890 | 0.1003

MSE
1-3 Y2 0.0121 0.6481 | 0.0300
SMSE 0.1482 1.4371 | 0.1303
Vi 0.1820 0.3879 | 0.1269

MSE
9 |1-5 Y2 0.0113 0.6453 | 0.0272
SMSE 0.1933 1.0332 | 0.1541
Vi 0.2650 0.5418 | 0.4218

MSE
1-7 Y2 0.0448 0.8872 | 0.0744
SMSE 0.3098 1.429 | 0.4962
V1 0.0749 0.3489 | 0.0569

MSE
1-3 Y2 0.0108 0.4769 | 0.0391
SMSE 0.0857 0.8258 | 0.096
Vi 0.0601 0.4566 | 0.1862

15 MSE
1-5 Y2 0.0410 0.5928 | 0.1911
SMSE 0.1011 1.0494 | 0.3773
Vi 0.1042 1.0752 | 0.5470

1-7| MSE
Y2 0.0221 0.6138 | 0.2150
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SMSE 0.1263 1.689 0.762
Y1 0.0386 0.3084 0.0968
MSE
1-3 Y2 0.0026 0.3276 0.0311
SMSE 0.0412 0.636 0.1279
Y1 0.0381 0.4590 0.1184
MSE
35 [1-5 Y2 0.0065 0.3561 0.0527
SMSE 0.0446 0.8151 0.1711
Y1 0.0416 0.4858 0.1683
MSE
1-7 Y2 0.0064 0.4683 0.1339
SMSE 0.048 0.9541 0.3022
(1) oo dsa
bl asll  Jlsdal) Uadll Gilagpe llass sia £sana aff sy
daall | )y Gihyhl) O.L.S L.R. M.W.
Y1 0.0960 0.6299 0.1800
MSE
1-3 Yo 0.0055 0.6378 0.0566
SMSE 0.1015 1.2677 0.2366
Y1 0.0216 0.7016 0.2403
MSE
9 1-5 Y2 0.0241 0.8852 0.2827
SMSE 0.0457 1.5868 0.523
Y1 0.1229 0.7238 0.2998
MSE
1-7 Yo 0.0250 1.0356 0.2363
SMSE 0.1479 1.7594 0.5361
Y1 0.1027 0.6393 0.1204
MSE
1-3 Y2 0.0029 0.3972 0.0120
SMSE 0.1056 1.0365 0.1324
15
Y1 0.0469 0.6773 0.1640
MSE
1-5 7 0.0154 0.5353 0.0145
SMSE 0.0623 1.2126 0.1785
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Y1 0.0940 0.8973 0.4071
MSE
1-7 Yo 0.0305 0.7568 0.1642
SMSE 0.1245 1.6541 0.5713
Y1 0.0346 0.2996 0.0629
MSE
1-3 Y2 0.0029 0.3235 0.0217
SMSE 0.0375 0.6231 0.0846
Y1 0.0574 0.3922 0.1277
MSE
35 |1-5 Yo 0.0032 0.3232 0.0361
SMSE 0.0606 0.7154 0.1638
Y1 0.0637 0.4365 0.1943
MSE
1-7 Yo 0.0381 0.4083 0.2297
SMSE 0.1018 0.8448 0.424
(2) o) s
abiiall sl el Uadd) cilegye llanigio af g sane sy
il Gkl O.L.S L.R. M.W.
Y1 1.0698 0.3050 1.0882
MSE
1-3 Yo 0.0115 0.4661 0.0222
SMSE 1.0813 0.7711 1.1104
Y1 0.9005 0.5152 1.0331
MSE
9 1-5 Y2 0.0077 0.7276 0.1853
SMSE 0.9082 1.2428 1.2184
Y1 0.5220 0.6070 0.3433
MSE
1-7 Y2 0.0115 0.6613 0.0797
SMSE 0.5335 1.2683 0.423
Y1 0.6245 0.1788 0.5033
MSE
15 1-3 Yo 0.0048 0.3830 0.0204
SMSE 0.6293 0.5618 0.5237
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V1 0.4516 0.1380 0.2493

MSE
1-5 Yo 0.0069 0.4629 0.0528
SMSE 0.4585 0.6009 0.3021
V1 0.5760 0.1375 0.4938

MSE
1-7 'z 0.0112 0.5004 0.0699
SMSE 0.5872 0.6379 0.5637
V1 0.3562 0.1653 0.4988

MSE
1-3 'z 0.0056 0.2708 0.0168
SMSE 0.3618 0.4361 0.5156
V1 0.2542 0.3485 0.4163

MSE
35 |1-5 1z 0.0043 0.3112 0.0263
SMSE 0.2585 0.6597 0.4426
V1 0.1019 0.6186 0.2479

MSE
1-7 'z 0.0077 0.5847 0.1872
SMSE 0.1096 1.2033 0.4351

3) &) dsas
=Y gl el Tadll cilayye cillangia ¢ gens af gy

Al | Gkl O.L.S L.R. M.W.
V1 2.2360 0.5320 1.6046

MSE
1-3 Yo 0.0200 0.6969 0.0314
SMSE 2.256 1.2289 1.636
V1 1.5289 0.2297 0.9939

MSE
9 1-5 1z 0.0067 0.7102 0.1047
SMSE 1.5356 0.9399 1.0986
V1 0.3409 0.4904 0.3163

MSE
1-7 1z 0.0315 0.9016 0.2858
SMSE 0.3724 1.392 0.6021
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Y1 2.3527 0.4266 1.3901
MSE
1-3 Y2 0.0127 0.3321 0.0126
SMSE 2.3654 0.7587 1.4027
Y1 0.9048 0.3409 0.9007
MSE
15 1-5 Y2 0.0030 0.4583 0.0710
SMSE 0.9078 0.7992 0.9717
V1 1.1487 0.4251 0.7741
MSE
1-7 Y2 0.0476 0.5732 0.0861
SMSE 1.1963 0.9983 0.8602
Y1 0.8845 0.2158 0.7260
MSE
1-3 Yo 0.0147 0.2532 0.0556
SMSE 0.8992 0.469 0.7816
V1 1.5143 0.3345 1.0614
MSE
35 1-5 Y2 0.0063 0.3740 0.0374
SMSE 1.5206 0.7085 1.0988
Y1 0.5208 0.2532 0.6085
MSE
1-7 Y2 0.0268 0.3129 0.1450
SMSE 0.5476 0.5661 0.7535
(4) & dsx>
LS aisill lpal) Uadll ey e illans sia £ sana o odasy
Sample dms‘)‘” LB:"JH\
size &
1-3 | 1-51]1-7
(bl M.W. O.L.S O.L.S
9 Alaiial) O.L.S O.L.S O.L.S
oy L.R. O.L.S M.W.
LS L.R. L.R. O.L.S
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skl [ OLS O.L.S O.L.S
il | O.LS 0.L.S 0.L.S

15 :
) M.W. M.W. M.W.
LS L.R. L.R. M.W.
ekl [ OLS O.L.S O.L.S
il | O.LS 0.L.S 0.L.S

35 ,
Y | o.LsS 0.L.S 0.L.S
LS L.R. L.R. O.L.S

5) 63) Jdsaa

LS qisis (o) qisills il qigily candall pysill Jumdl) 3kl ey
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