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Abstract

Multiple linear regression is one of the most widely used statistical analysis methods in many
scientific fields. Its parameters are estimated based on the ordinary least squares method.
Which gives the best unbiased linear estimate if its assumptions are met. The most important of
these assumptions is that it has a normal distribution of error with a mean of zero and a constant
variance. If the data does not meet certain assumptions, the sample estimates and results may be
misleading. The linear regression model is sensitive to the appearance of outliers and leverage
points. Therefore, statistical techniques have been developed capable of dealing with or
detecting outliers. This led to the emergence of many alternative methods to the OLS method,
such as M-Huber, s, LTS, and MM, which have high efficiency and breakdown points, but are
affected by HLPs, which result in the problem of Masking and Swamping. The GM6 method is
one of the methods that was developed in order to treat such problems through the use of a
weight function, but the weight function depends on the individual diagnosis, which gives
inaccurate results. In order to overcome this problem, comprehensive diagnostic methods have
been proposed, such as the DRGP and IDRGP.RMVN methods. Therefore, in this study, we
proposed to employ the IDRGP.RMVN method in the GM6 method algorithm. And comparing
it with some hippocampal regression methods through a simulation study in determining the
best methods.

Key wards: Multiple Linear Regression, Leverage Point, DRGP Estimator and IDRGP.RMVN«
methods GM6 and GM6.IDRGP(RMVN).
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24 n E’u B B2 B3 Bs
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GM6 1.817 3.755 ) 0647 |0.715
0.232
30
GM6.IDRGP.
0.98 0907 | 0976 |0977 |0.974
RMVN
GM6 1614 2798 | 0291 |0683 |0.717
GM6.1DRGP. 50
0.846 1158 | 1.058 |0.868 |0.961
RMVN 0.05
GM6 1.359 2467 | 0283 |0593 | 0591
GM6.IDRGP. 90
0.76 0904 | 111 | 088 |0.998
RMVN
GM6 1.139 1902 | 0299 |0623 |0621
GMS6.IDRGP. 130
0.696 1.027 10939 |0992 |0.932
RMVN
GM6 2293 3.786 ) 0695 |0.288
0.207
30
GM6.IDRGP.
1.021 0.895 | 0968 |1.007 |0.964
RMVN
GM6 2102 3.25 ) 0576 | 0.339
0.10 0.044
50
GMS6.IDRGP.
0.959 1061 | 1.044 |0793 |1.028
RMVN
GM6 1.605 297 10029 |0441 |0316
GM6.1DRGP. 90
0.851 1122 10931 |0986 |0.931
RMVN
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GM6 15 2437 ]0073 10352 |0.318
GMS6.IDRGP. 130
0.772 0959 | 0914 | 1.01 |0.968
RMVN
GM6 228 20937 | 0463 |0435 |0.563
GM6.IDRGP. 30
1.028 1042 | 0866 |0997 |0.908
RMVN
GM6 1.881 1948 | 0288 |0501 |0.307
GM6.1DRGP. 50
0.937 1081 |0816 |0919 |0.851
RMVN
0.15
GM6 1553 1749 | 0331 |0307 | 04
GM6.IDRGP. 90
0.869 1027 10982 |0921 |1.004
RMVN
GM6 1.416 2014 | 0322 |0381 |0.337
GMS6.IDRGP. 130
0.754 101 | 0945 |0986 |0.909
RMVN

(30,50,90,130) axs: il GM6B,GM6.IDRGP.RMVN sl (351 jla cilalaa jiadll Jalisia (2) Jsaal
Jan Ao Fadl ) A 3 g gy Aad )l L&) 5 33LEN ) (4a (0.15,0.10,0.05) — & ske 3aLiia

a N | bias (By)| bias (By)| bias (B,)| bias (B3)| bias (Bs)
GM6 2514 | 20.019 | 4738 | 1622 | 1.862
GMS6.IDRGP. 0o | 30
0093 | 0394 | 0535 | 0327 | 0.294
RMVN 5
GM6 50 | 0.718 | 9.824 1.42 0458 | 0.349
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GM6.IDRGP.

0189 | 0478 | 0.302 03 0.198
RMVN
GM6 0.231 4.87 0914 | 0343 | 0316
GM6.IDRGP. 90

0087 | 0104 | 0123 | 0.145 01
RMVN
GM6 0052 | 1454 | 0598 | 0274 | 0234
GM6.1DRGP. 130

0.11 0091 | 0084 | 0104 | 0.069
RMVN
GM6 2185 | 2234 | 3.634 1.65 1.278
GM6.IDRGP. 30

0095 | 0403 | 0567 | 0619 | 0.356
RMVN
GM6 1786 | 16.148 | 1.975 | 0833 | 0.778
GMS6.IDRGP. 50

0058 | 0.283 0.29 0359 | 0.186
RMVN

0.1

GM6 0 0477 | 9813 | 1.308 | 0481 | 0542
GM6.IDRGP. 90

0052 | 0131 | 0.146 0.17 0.115
RMVN
GM6 0304 | 3967 | 0977 | 0459 | 0515
GMS6.IDRGP. 130

0124 | 0773 | 0588 | 0238 | 0.276
RMVN
GM6 4133 | 22238 | 0714 | 0609 | 0597

0.1

GM6.1DRGP. . 30

0129 | 0332 | 0265 | 0326 | 0207
RMVN
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GM6 1006 | 7.863 | 0.607 | 0.367 0.63
GMS6.IDRGP. 50

0063 | 0263 | 0191 | 0139 | 0.229
RMVN
GM6 0354 | 2506 | 0507 | 0543 | 0429
GM6.IDRGP. 90

0.041 0.11 0074 | 0088 | 0.066
RMVN
GM6 0222 | 2563 | 0494 | 0419 | 0476
GM6.1DRGP. 130

0081 | 0098 | 0067 | 0066 | 0071
RMVN

Cilaleall o3¢} GM6,GMB.IDRGP.RMVN _pail (331 ks ilabes Usil) il yo Lol gial alall Lo giall (3) Jsaal)
Aad)y AL 2 g 0 adl N LS 5 3303 ail) e (0.15,0.10,0.05) = &ske 33aliia (30,50,90,130) paa <l

Jaa e
@ | N |Mse(B,) | Mse(B,)| Mse(B,) | Mse(B;) | Mse(Bs)
29.02
GM6 3526 . 5.391 239 2.66
30
GM6.IDRGP.
0.174 0.59 0.743 0.52 0.455
RMVN
GM6 1097 | 9827 | 1.633 0.652 0531
0.0
GM6.IDRGP. 50
5 0093 | 0245 | 0313 0.292 0.221
RMVN
GM6 0362 | 4871 | 0961 0.396 0.365
GM6.IDRGP. 90
0098 | 0134 | 0.156 0.179 0.126
RMVN
GM6 13 | 0107 | 1454 | 0615 0.294 0.252
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GM6.IDRGP. 0
0115 | 0108 | 0.104 0.123 0.086
RMVN
22.34
GM6 3.399 . 4.214 2.299 1.634
30
GM6.IDRGP.
0185 | 0597 | 0.805 0.841 0.532
RMVN
GM6 234 16.15 217 1.025 0.949
GM6.1DRGP. 50
01 0094 | 0366 | 0.384 0.451 0.255
RMVN :
0
GM6 0649 | 9814 | 1.344 0518 057
GM6.IDRGP. 90
0065 | 0.166 | 0.183 0.205 0.144
RMVN
GM6 0387 | 3968 | 0.991 0.475 0527
13
GM6.IDRGP. 0
0072 | 0114 | 0.144 0.101 0.102
RMVN
22.24
GM6 5.237 . 1.029 0.925 0.931
30
GM6.IDRGP.
0225 | 0512 | 0.408 0.476 0.335
RMVN
0.1
GM6 5 1375 | 7864 | 0.714 0.445 0.708
GM6.IDRGP. 50
0099 | 0334 | 0.249 0.19 0.282
RMVN
GM6 90 | 0.464 | 2507 | 0523 0.557 0.444
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GM6.IDRGP.
0.055 0.141 0.1 0.112 0.09
RMVN
GM6 0.292 2.563 0.503 0.427 0.484
13
GM6.IDRGP. 0
0.088 0.113 0.081 0.08 0.086
RMVN

(30,50,90,130) s>~ <lld GM6, GM6.IDRGP.RMVN Gkl MSE,MAE,MAD »d (4)J sl
Jas Aglle el Adadi 3 g g il L&l o 33LAN Al (e (0.15,0.10,0.050 - & sk 5280

Method a n MSE MAE MAD
GM6 23.224 2.807 3.024
30
GM6.IDRGP.RMVN 2.128 1.123 1.588
GM6 16.919 2.507 2.893
50
GM6.IDRGP.RMVN 1.607 1.045 1.557
0.05
GM6 8.936 1.8 1.961
90
GM6.IDRGP.RMVN 0.996 0.859 1.241
GM6 6.506 1.544 1.605
130
GM6.IDRGP.RMVN 0.71 0.732 1.037
GM6 33.138 3.453 4.068
30
GM6.IDRGP.RMVN 2.335 1.17 1.608
0.10
GM6 22.163 2.896 3.282
50
GM6.IDRGP.RMVN 1.7 1.076 1.549
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GM6 11.044 2.147 2.215

90
GM6.IDRGP.RMVN 1.187 0.935 1.39
GM6 8.412 1.904 1.852

130
GM6.IDRGP.RMVN 0.904 0.82 1.242
GM6 59.576 4.712 5.274

30
GM6.IDRGP.RMVN 5.252 1.705 2.257
GM6 35.835 3.869 4.215

50
GM6.IDRGP.RMVN 2.177 1.201 1.68

0.15

GM6 15.088 2.697 2.631

90
GM6.IDRGP.RMVN 1.473 1.036 1.513
GM6 9.866 2.26 2.045

130
GM6.IDRGP.RMVN 1.191 0.938 1.381

(30,50,90,130) ! GM6, GM6.IDRGP.RMVN &l _kll cilalea posil slSlaall 25 (3,2,1) Jsaadl (e
G LSl Alle Gadl ) A1a 3 g g 53LEN sl g Ad) 1) Jal&ill e (0.15,0.10,0.05) Adkide Cuy ol Gty 43 sla 520 Lke
BLSLacall Al 50 8 Aleriusal) 305V lalaall 4l 0 3V 4 GMB.IDRGP.RMVN Za jiaall 44y yla <l j3ie Jali sia
ol ol e BB DIas a8 e af B cia da i A3 Hh o Baadl LS dalee JSI psall a6l 58 5 Y)
B ) il GMG dah (e S5 i Mse(ﬁ‘] o8 e GMB.IDRGP.RMVN s jidall 45, jlall J g

lalaall a5 483 Caila (e 138 i yiial) Ay lall Cilalaa yus

JS il dillaal) dal) ol gia ln ) Canlall Ll il LeS o 3laill G )8 s 3 ulaall il (g0 Wl
Gy i) s il die Bl A i) 45 Hhll MAD s MAE s MSE & G s3) (4) Jshaall 8 e je 5 44y 5k
Aaid) Ak a8 K lee D dad) o e af 8 ciia A A5k (s Al aas S5

.GM6 43,k e GM6.IDRGP.RMVN
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rh Lo ) Jim i) 35 an ) il A e scilaliiia)

(30)ssall bl asan e 4lail) Wl il (GMB.IDRGP.RMVN) 4a sl day,kll & Lads
(MAD s MAE s MSE ) 43 il jlxa e slaieWl (130)5_ 5815 (90,50)4dam siall 5

- 1L m i Sl I A e 1l gl

Lllall a5 Jalaal) A glia g paiilly 4lad) W) 5Y (GMG.IDRGP.RMVN) 4 il 46kl Jle slaie ) 25
L cliiall 2 saals HLPs
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