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ABSTRACT:

The method of linear regression models is an important topic in statistical analysis, when two or more
explanatory variables are related to the regression relationship. A set of problems occurs in which a
violation of one of the basic assumptions of the method of ordinary least squares leads to obtaining
biased estimates , There are several methods suggested to address these problems, including the robust
methods of regression analysis, that the ordinary least squares (OLS) method is sensitive to the
presence of outlier values in the data as the break As the breakdown point is very low and leads to
inaccuracy of the results for the estimated parameters, where the estimated features are characterized
by inefficiency, therefore robust methods of least squares are used to address the problem of the
presence of outliers values and leverage points in the data and other problems. In this research, a
theoretical and practical comparison between the OLS method and the robust methods of estimating
linear regression models (M estimators, MM estimators, and S estimators) was presented with a review
of the most important methods of finding outliers values in the data weights functions that accompany
the estimation process through The iterative weighted least squares method. As for the applied side,
real data taken from the Central Statistical Organization for the statistical group for the year 2017 in
Irag which pertains to natural conditions has been analyzed in order to estimate a set of linear
relationships in the usual way and robust methods and it has been proven that robust S estimators data
provided us with the best model according to statistical standards using the program (Eviews 10).

Keywords: Linear Regression Models; Ordinary Least Squares Method; Iterative Weighted
Least Squares Method; Robust Regression; Robust Methods; Outlier Values.
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Dependent Variable: ¥
Method: Least Squares
Date: 121319 Time: 21:45
Sample: 118

Included observations: 18

Variable Coefficient Std. Error t-Statistic Prob.

C 5.644459 1.455415 3.878248 0.0015

X1 1.11E-05 2 54E-05 0438675 0.6671

X2 B.62E-07 4 BBE-07 1.355153 01954
R-squared 0112779 Mean dependentvar T.27T778
Adjusted R-squared -0.0068517 5.0D. dependentvar 3195687
S.E. ofregression 3.204491  Akaike info criterion 5.317995
Sum squared resid 184.0314 Schwarz criterion 5466390
Log likelihood -44 86196 Hannan-Cuinn criter. 5.338457
F-ztatistic 0953362 Durbin-Watson stat 1.710860
Prob(F-statistic) 0.407604

Gl 4 3eall o2l 3 eIl ol 1 5

Volume (30) Issue (1) 2020 908 (VoY) dd (V) 2l (V) o)


http://www.uoajournal.com/
mailto:info@uoajournal.com

LN
™~

Websrte : Wwwuoalournalcom n‘EiLK)JLDll\‘J” IUOIJﬂ'.f_JZU_o:Jl‘ [&l]l_uf'ﬂltidl}uﬁ)/~
- i i i Journal of | |
E-mail : |nf0@u0a|0urna|.c0m AlMaarif U(IILI\CII-:[‘E;I(ly College

Forecast: YF

Actual: Y

Forecast sample: 1 18

Included observations: 18

Root Mean Squared Error  2.925286

Mean Absolute Error 2.074032

Mean Abs. Percent Error 32.63284

Theil Inequality Coefficient 0.191635
Bias Proportion 0.000000
Variance Proportion 0.497201
Covariance Proportion  0.502799

T 20

16
12
-8

84 -4

0 \WA\’JAM
- "2 T4 e e 100 120 14 ‘

T
14 16 18

-0

‘ — Residual —— Actual —— Fitted ‘
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Dependent Variable: ¥

Method: Robust Least Squares

Date: 121318 Time: 2211

Sample: 118

Included observations: 18

Method: M-estimation

M settings: weight=Bisquare, tuning=4.685, scale=MAD (median centered)
Huber Type | Standard Errors & Covariance

Yariable Coefficient Std. Error Z-Statistic Prob.
C 4.384558 1.006299 4357114 0.0000
H1 1.¥8E-05 1.75E-05 1.015607 0.3098
X2 2.60E-07 3.38E-07 2547110 0.0109
Robust Statistics
R-zquared 0264411 Adjusted R-squared 0.166332
Rw-squared 0410226 Adjust Rw-sguared 0410226
Akaike info criterion 2530654 Schwarz criterion 29 64920
Deviance 81.15086 Scale 1.966816
Rn-squared statistic G.965267 Prob(Rn-squared stat.) 0.030726

Mon-robust Statistics

Mean dependent var 7277778 3.D. dependentwvar 3.195687
S.E. of regression 3314176 Sum squared resid 164.7564
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Dependent Variable: Y

Method: Robust Least Squares
Date: 121319 Time: 2215

Sample: 118

Included observations: 18
Method: S-estimation

5 settings: tuning=1.547645, breakdown=0.5, trials=200, subsmpl=3,

refine=2, compare=5

Random number generator: rng==kn, seed=853563277
Huber Type | Standard Errors & Covariance

Wariable Coefficient Std. Error z-Statistic Prob.
C 2165918 1.100240 1.968586 0.0480
1 1.89E-05 1.92E-05 1.038986 0.2988
w2 1.87E-08 3.69E-07 5.054468 0.0000
Robust Statistics
R-squared 0.328505 Adjusted R-squared 0.250306
Scale 2285358 Deviance 5222863
Rn-sguared statistic 25.69706 Prob(Rn-sguared stat.) 0.000003
Mon-robust Statistics
Mean dependent var 7277778 S5.D. dependentvar 3.195687
S.E. of regression 3.894357Y Sum squared resid 2274902
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Dependent Variable: ¥
Method: Robust Least Squares
Date: 12113119 Time: 2217
Sample: 1 18

Included observations: 18
Method: MM-estimation

:<}tndj¢44d§j3¢u53‘

=S settings: tuning=1.547645, breakdown=0.5, trials=200, subsmpl=3,
refine=2, compare=5

M settings: weight=Bisquare, tuning=4.584

Random number generator: rng=kn, seed=953563277

Huber Type | Standard Errors & Covariance

Variable Coefficient Std. Error z-Statistic Prob.
- 4 440582 1.027192 4 323028 0.0000
| 1. 75E-05 1. 79E-05 0.975808 0.3292
K2 8. 58E-07 3.45E-07 2.489040 0.0128
Robust Statistics
R-squared 0.241876 Adjusted R-squared 0140793
Rw-squared 0.288842 Adjust Rw-squared 0.358842
Akaike info criterion 21.25235 Schwarz criterion 26.43498
Deviance Q277827 Scale 2285358
Rn-squared statistic 5.628907 FProb{Rn-sgquared stat.} 0.036354
ron-robust Statistics
Mean dependent var TETFTTTa S.0D. dependent var 2195687
S.E. of regression 3.302749 Sum squared resid 163.6223
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Diate: 121319 Time: 22:32
Sample: 118
Included observations: 18

Autocarrelation Partial Carrelation AC PAC Q-5Stat Prob*®
I 0 1 1 0 1 1 0154 0154 04998 0480
IO I 1O I 2 -0.085 0111 06608 0719
I I | I I 3 0008 0041 06623 0882
I /1 | /1 4 0370 0366 41801 0382
I n 1 1O I 5 0044 -0.087 42338 0516
IO I 1 O I 6 -0.221 -0187 56951 0458
O I 1O I 7 -0196 -0.153 69498 0434
I A 1 1 n1 g 0156 0074 78249 0451
I I 10 I 9 -0.013 -0.066 7.8316 0.551
O I | i I 10 -0.195 -0.048 95471 0.481
O I | I 11 -0163 -0.010 10805 0.451
IO I 1 O I 12 -0.086 -0.228 11.345 0500

obs Actual Fitted Residual Residual Plot

1 10,0000 969023 030977 b

2 400000 526350 -1.26350 e(

3 6.00000 548458 0.50542 id

4 2.00000 813316 -0.13316

5 10,0000  17.0296 -7.02963

] G.00000  6.02181 -0.02181

¥ 3.00000 448166 -1.48166

8 G.00000 501408 0.88592

9 900000 555135 3.44865 >

10 400000 541549 -1.41548

11 400000 467528 -0.67528 §

12 500000 467754 032248

13 11.0000  6.23168 476832

14 G.00000 448896 151104

15 7.00000  T.B3311 -0.833M Lo

16 7.00000 566630 1.33370

17 16.0000 485479 111452

18 900000 6.39697 2.60303
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