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ABSTRACT: The goal of any analytical method to obtain estimates that are very close to their parameters is to represent
the population from which the sample was drawn well. When the distribution of a phenomenon is a normal distribution,
i.e. it is subject to the established assumptions, then the usual methods such as the least squares method and the maximum
likelihood method are efficient methods for obtaining good estimates, but the drawback of the arithmetic mean is that it
is greatly affected in the case of the presence of outliers among the data taken, and in such a case, it is necessary to rely
on another mediation or to carry out a data refinement process by identifying the outlier observations and compensating
for them with alternative values. The function of statistical depth methods in regression is one of the modern methods
that can be used to develop robust methods, especially in cases where the values of the outlier observations are not
changed based on robust estimates of the location and dispersion matrix, in order to provide robust estimation functions
in the estimation and deeper for the location of the data, which have the desired robustness properties such as bias, the
influence function, and the high breaking point that works in single-problem data and is insensitive to the presence of
outliers and gives us efficient estimates. In this research, we relied on the robust M method and the repeated weighted
least squares method. IRLS)), for the purpose of comparing its efficiency with the regression depth methods, which are
the least squares method for residuals (LTS) and the regression depth method for mediators (RDM) for the purpose of
obtaining the best estimator for the regression model based on the statistical criterion of the mean square error (MSE).
Keywords :depth regression, regression hop, median regression depth method, M-method.
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e b S5 a8 sl 531 ke Jleainly odle ) 723 saill allaall 5 - el
- ALY Lagpeall (38 Lgabasl o il 45 jlia g 3lSkaal) G jlad aaad (MSE) eUad¥) cilay o Jaws sial Jaws siall jlans olusa Ll

n —~
i=1 (Yi — Vi)
MSE ==~~~ 36
n—k+1 (36)
- CSlaall lad Gjtd‘;;‘ug)

(T=25%) &gl A 0585 Ladie (N=25) Jlarica) die aladl il i) 3 gai g allaall pUail) Cilay ya o gia asd (2) Jgta
P=2,q=4
S(1,1)=0.3,5(2,2)=0.3,5(3,3)=0.3,S(4,4)=0.3
MSE of est Parameter IRLS M LTS RDM Best
bo 0.327989119 0.121594687 0.068248056 0.048730031 RDM
bl 0.172986948 0.043317278 0.008142015 0.011769876 LTS
b2 0.149207496 0.030383903 0.010954304 0.008088624 RDM
b3 0.330657586 0.107757698 0.007117296 0.010378073 | RDM
ba 0.1330801 0.032089814 0.010150804 0.007801851 RDM

0.22278425 0.067343581 0.022300223 0.015975963 RDM

MSE of Model

(T=25%) & sl A 0685 Latic (n=50) Juaxiaal dic aladl hadl) Jlaai) i gail g alleall pUadll Cilay 3o Ja gia ad (3) Jsia
P=2,q=4
S(1,1)=0.3,5(2,2)=0.3,5(3,3)=0.3,S(4,4) =0.3
MSE of est Parameter IRLS M LTS RDM Best
bo 0.080049923 0.037810022 0.024869879 0.028803498 LTS
b1 0.058582772 0.015552678 0.004127028 0.0036499 RDM
b2 0.029375392 0.016247189 0.003988331 0.003365972 RDM
b3 0.114749952 0.015863613 0.003030984 0.004323985 LTS
ba 0.031423762 0.016257261 0.004216279 0.003733609 RDM

0.06283636 0.019972799 0.0090465 0.007775393 RDM

MSE of Model

(T=25%) & st} Ay (685 Ladie (n=75) Juariieal 338 alal] hadl) Jaai¥) g gail g alleall pUsdll oy o Jo gia b (4) I3
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P=2,q=4

S(1,1)=0.3,S(2, 2)= 0.3, S(3, 3) = 0.3, S(4, 4) = 0.3

MSE of est Parameter

IRLS

M

LTS

RDM

Best

b0

0.021873084

0.023480648

0.012280415

0.011114168

RDM

bl

0.005559284

0.013964711

0.001664186

0.001488637

RDM

b2

0.005649261

0.013753352

0.001773923

0.00163484

RDM

b3

0.022716657

0.014445208

0.001769616

0.001510284

RDM

b4

0.005759179

0.014220173

0.001552694

0.001815407

LTS

MSE of Model

0.012311493

0.015695414

0.003848167

0.003472667

RDM

(T=25%) sk Ay (355 Ladis (n=100) Jussica) 5 plal] odl) i) g3 gal¥ g allaall pUsdl) iy 3o Jans i o (5) Jsia

P=2,q=4

S(1,1)=0.3, S(2, 2) = 0.3, S(3, 3) = 0.3, S(4, 4) = 0.3

MSE of est Parameter IRLS M LTS RDM Best
bo 0.012459431 0.017931153 0.006565351 0.005988132 RDM
bl 0.00309308 0.013003315 0.000757327 0.000718667 RDM
b2 0.002375795 0.013678995 0.0009719 0.000896642 RDM
b3 0.017254527 0.013257263 0.00082453 0.000792858 RDM
ba 0.00260486 0.013180822 0.000843038 0.000812888 RDM
0.007557539 0.013976791 0.001992429 0.001841838 RDM
MSE of Model
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(n=25,50,75,100) Juaric dio alad) i) jlaaiy) zigaly cilalrally Jagall pUadl) Clay pa Jam gia asd Cp (1) by JS4

MSE vs. Sample Size for Model and Parameters

Mean Squared Error (MSE)
8

100 150 200 50 100 150 200
Sample Size

DWR —= LMS —= M
Method
IRLS —= LTS RDM

(Bo = 1.25,B; = 3.5,B; = 0.75, B3 = —1.5, 8, = —0.1) :alleall a8 Lol xic

Jadly) I\.E:DLJ\ u\ QLQ:J\ P 4K aie (S)J_gjaj\ 9 (4)d_53;l‘ 9 (3) d_gé;l‘ 9 (2) djéﬂ‘ LF" B C:atu Q)@.E\ o
5yall g 3gaill ilalas 33lSly (MSE) llias LgisS (RDM) Jasuash Jlasi¥) ac il o sl

 laliiiuyl 15

LagisS (LTS) 4tk s RDM 485k oo dphall jlasil) 3l cilabea jail 48 jlha Juadl (L slSaall geilis JMA (ge et ]
(MSE) J8 (ke

35 LS (MSE) Sl i so b i giloma ¥l (obitlls Teali) ol (oli(1) o5 JSAN 3 280 2l 5 0 2
sl ) Aglany) Al s a5 Al o

e nl) pan (5% Lavie IRLS il (MSE ) i i) slSlaall s JOla (30 3 3

8 (MSE ) el dawt s Jusdl Lt 1asi¥ (ae 33k o) Lina s leal) sl il DS e 4
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