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Comparison of some robust estimators for multiple linear regression
model parameter estimation with the presence of high leverage points

by simulation
Abstract

The multiple linear regression model is one of the linear models
widely used to analyze many research data in the economic, medical and
social fields, and the research aims to obtain high-efficiency capabilities that
the presence of outliers affects this efficiency and the presence of outliers
observations (high leverage points must be detected), In the illustrative
variables and treating them by estimating the parameters using some of the
invulnerable estimation methods illustrated through the research, the M
estimator, the MM estimator, the S estimator and the GM2 estimator. In
order to know the best of the estimators, a simulation method was used
between estimation methods with different sample sizes (n = 100, 50, 20)
and assuming different Contamination ratios (t = 10%, 20%, 30%) and
based on the comparison criterion average squares of error (MSE) For the
model to reach the best method, the results showed that the (MM) estimator
achieved high efficiency in estimating the parameters compared with the
rest of the estimators.

As for the application side of this study, real data taken from the
Central Bureau of Statistics was employed regarding the results of the
survey questionnaire for the Food Security and Vulnerability Assessment of
Households in Iraq for the year 2016, by describing the data represented by
the estimated average monthly expenditure of the head of the household on
non-food goods and services. We notice the presence of four observations
with high leverage points in the data, and these observations are
(23,46,53,94) as they were revealed by the main country components of the
Hat Matrix, as well as from the results of the application, we note the
significance of the variable of the head of the household's total expenditure
on education and the variable of total housing spending Electricity and other
fuels.

Key words: Outliers, High Leverage Points, M estimator, M estimator, S
estimator, GM, estimator.
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10 0.001064518 | 0.001057032 | 0.001089325 | 0.001131797 | MM
n=100 5 20 0.001079584 | 0.001063543 | 0.001073561 | 0.001347837 | MM
30 0.001570012 | 0.001064330 | 0.001064481 | 0.001535427 | MM
10 0.001070958 | 0.001067251 | 0.001093814 | 0.001130828 | MM
10 20 0.001069036 | 0.001059116 | 0.001066079 | 0.001258182 | MM
30 0.001255964 | 0.001066723 | 0.001067907 | 0.001415895 | MM
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alic PR (e Leie i€ 2ty 3) ((Hat Matrix) 48 stas Jlexiuly dusa gl <l il
1Y) dsandl (A e LS 5 Al 28 shuaal i ) lail

dadl) 43 ghiaa Jlarialy Allad) Cillandy) JalS (e CaESY) (V) Jgand)

obs h;; obs h;; obs h;; obs h;;

1 0.062143 24 0.043935 51 | 0.067644 | 74 0.075192
2 0.042761 25 0.018858 52 | 0.012076 | 75 0.017975
3 0.051378 26 0.058646 53 | 0.140221 | 76 0.039802
4 0.064968 27 0.018587 54 | 0.028358 | 77 0.046113
5 0.060675 28 0.045973 55 | 0.018678 | 78 0.037873
6 0.070001 29 0.087643 56 | 0.089325 | 79 0.067255
7 0.056523 30 0.042064 57 | 0.031641 | 80 0.04672

8 0.041883 31 0.037213 58 | 0.011052 | 81 0.05463

9 0.086476 32 0.047058 59 | 0.056561 | 82 0.053082
10 0.06662 33 0.067031 60 | 0.048292 | 83 0.032039
11 0.047345 34 0.073905 61 | 0.042628 | 84 0.064929
12 0.035163 35 0.01232 62 | 0.059037 | 85 0.038267
13 0.051418 36 0.010008 63 | 0.023758 | 86 0.056615
14 0.070973 37 0.071374 64 0.08771 | 87 0.049618
15 0.031057 38 0.054702 65 0.04033 | 88 0.030131
16 0.084219 39 0.075819 66 | 0.043782 | 89 0.010387

()



obs hii obs hii obs hii obs hii

17 0.06973 40 0.07644 67 | 0.033428 | 90 | 0.019471
18 0.015863 41 0.022819 68 | 0.017388 | 91 | 0.083725
19 0.059051 42 0.052679 69 | 0.052242 | 92 | 0.023117
20 0.06498 43 0.061605 70 | 0.049234 | 93 | 0.026627
21 0.05694 44 0.02205 71 | 0.048802 | 94 | 0.184951
22 0.058135 45 0.046068 72 | 0.017352 | 95 | 0.053015
23 0.119926 46 0.111466 73 0.05312 | 96 | 0.033233
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Coefficients Value Std. Error t value p.value
Intercept 0.0165 0.0667 L YEVY <YAoAuYo
X1 -0.0084 A -0.1236 L YAEAYYY
X2 -0.0340 © o TYA -0.5012 « Yo.0V AL
X3 0.1590 oYy Y.00v) coeVTEave
X4 -0.0602 CTvY -0.8952 <YieAava
X5 0.1785 1Yo Y. Ao, AEK
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