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o = 0.05 n = 25 Leic slSlae s J<U5 550 5000 - i) 3,k Mse(B) (1) Jsas

Method a Mse(Bo) Mse(B;) Mse(B3) Mse(B3)
My 3.738 24.067 1.3066 0.957
Mp;sq 2.705 24.093 1.316 0.957
LMS 2.008 1.341 1.141 1.053
LTS Case 1 1.910 1.262 1.115 1.004
S estimator 1.531 0.902 0.766 0.691
MM-Estimator 1.290 0.632 0.538 0.456
REWLSE 1.266 0.600 0.488 0.423
GMS6.IDRGP(RMVE) 1.122 0.412 0.357 0.337
My, 1.872 3.688 0.895 0.770
Mpisq 1.850 3.692 0.912 0.800
LMS 1.973 1.548 1.424 1.068
LTS 1.871 1.459 1.329 1.126
S estimator Case 2 1.628 0.960 0.939 0.742
MM-Estimator 1.360 0.663 0.559 0.490
REWLSE 1.325 0.601 0.534 0.449
GM6.IDRGP(RMVE) 0.823 0.354 0.321 0.316
My, 3.444 21.777 8.277 5.194
Mpisq 3.176 21.831 7.493 5.521
LMS 1.919 1.290 1.283 1.164
LTS 1.819 1.311 1.166 1.105
S estimator Case 3 1.561 0.858 0.822 0.850
MM-Estimator 1.266 0.724 0.559 0.497
REWLSE 1.292 0.651 0.513 0.481
GM6.IDRGP(RMVE) 0.753 0.406 0.377 0.342
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S

n = 25 Lais 3lslaall c¥la J< dipaal) a8 5k Mse(B,) :(3) Jsé

Cull el g (4) JSA 5 (3) JS& b mals o LS Mse(By) 5 Mse(By) s b aul Lia il (35l 138
ASlaall ciVla 8 o) Apul ) Allal) a Ly i 3kl I

e

« REWL ST
MG 1DIRG

@=0.05 , n = 25 Lexic slslaal) cla J<d ddpand) il 3,k! Mse(B3) :(4) Jsi

a=0.05 <ULl & &l A 9 =50 L) ana (9% Ladie (2
0=0.05 «n = 50 Leaic 3lslae Alla J<13 53 5000 2 83 3okl Mse(B) :(2)Js2

Method a Mse(Bo) Mse(B;) Mse(B5) Mse(B3)
My 2.275 11.146 0.662 0.581
Mbisq 1.619 11.155 0.656 0.575
LMS 1.493 0.581 0.529 0.533
LTS Case | 1.459 0.561 0.534 0.539
S estimator 1.311 0.376 0.384 0.379
MM-Estimator 1.122 0.221 0.306 0.302
REWLSE 1.115 0.194 0.251 0.248
GM6.IDRGP(RMVN) 0.675 0.171 0.151 0.154
My 1.486 2.116 0.562 0.527
Mbisq 1.393 2.127 0.539 0.506
LMS 1.506 0.578 0.512 0.523
LTS 1.487 0.568 0.504 0.521
S estimator Case 2 1.340 0.381 0.364 0.355
MM-Estimator 1.153 0.214 0.235 0.221
REWLSE 1.138 0.184 0.218 0.197
GM6.IDRGP(RMVN) 0.527 0.159 0.149 0.136
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My 1.773 11.937 2.199 1.754

Mpisq 1.607 11.697 1.663 1.363

LMS 1511 0.555 0.533 0.518

LTS 1.481 0.557 0.538 0.521

S estimator Case 3 1.321 0.386 0.372 0.358
MM-Estimator 1.116 0.315 0.241 0.247
REWLSE 1.122 0.265 0.215 0.217
GM6.IDRGP(RMVN) 0.503 0.168 0.159 0.152
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4 )lie Ao calae A AU Alad) Lal (5 AY) VA ae D jlie el b ) il Cana gl 5 (0.503) 4iad iy
(REWLSE,MM) ol phall culael s AY) il 3kl 4 jlie 4 o (Y1 Al ) ¥)(0.527)4305
R
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0.221 0.039
0.215 0.046
Mpub 0561 0051 0.193 0.18
0.434 0.05
-0.261 0.035
0.151 0.041
M, . .
bisq 0.275 0.046 0.198 0.126
0.415 0.045
-0.265 0.047
0.215 0.055
LMS 0.212 0.061 0.139 0.175
0.422 0.061
-0.162 0.05
0.223 0.058
LTS 0.175 0.066 0.134 0.168
0.655 0.065
-0.294 0.065
0.197 0.075
S 0.209 0.084 0.190 0.153
0.41 0.083
-0.296 0.035
0.133 0.04
MM 0.278 0.043 0.193 0.516
0.374 0.045
-0.293 0.036
0.134 0.041
REWLSE 0.276 0.044 0.199 0.518
0.376 0.046
-0.113 0.021
GMS6.IDRGP(RMVN) 0.261 0.034
104 884
0.196 0.038 0.10 0.88
0.668 0.049
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The multiple linear regression model is one of the most widely used
statistical methods in many scientific fields. The model parameters are
estimated using the ordinary least squares method, which gives the best
unbiased linear estimate when its assumptions are met. One of these
assumptions is that the distribution of the random error term is normal
with a mean of zero and a constant variance. The presence of outliers
leads to a violation of this assumption, and therefore the least squares
method cannot be applied. Robust methods have emerged as a suitable
alternative when outliers appear, such as the M method, LMS, LTS, and
the S estimator. However, the appearance of leverage points as another
type of outlier in the space of explanatory variables has led to inaccuracy
in the estimates of these methods. Very distinctive methods have been
proposed in the statistical literature, such as the MM estimator method
and the GM6 method, but the emergence of the problem of high leverage
points, the reason for whose existence is attributed to the emergence of
the phenomena of (Masking and Swamping). These two phenomena
indicate inaccuracy in diagnosing leverage points, which causes either a
loss of information or failure to completely treat bad leverage points. The
proposal of this research seeks to improve the performance of the GM6
method, even in the presence of these two phenomena, by employing a
high-precision diagnostic algorithm called IDRGP (RMVN) in order to
obtain high-precision weights to reduce the impact of leverage points in
the GM6 method. We have put the accurate diagnosis and GM6 method
into a single algorithmic framework that we called GM6.IDRGP(RMVN),
which showed outstanding performance compared to previous methods
through the results of simulation studies and real data.
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