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Estimates of least squares and least squares trimmed for linear regression with
natural twisted errors

Abstract

The twisted normal distribution of the ESN torsion parameter (ESN, p, o, €) represents a
parameter class of probability distributions that provide a more flexible model given the
potential of this parameter to continuously change from normal to abnormal. In theory,
the process of estimating the parameters of a linear regression model with an average
error of value, not zero, is a major challenge because of the difficulties involved in this
process. These estimates are evaluated only through numerical methods. In this paper, the
parameters of the SNGLM in LS and LTS and MSE as a criterion for comparing the
preference of these two methods were estimated by using the simulation study by
generating relevant data. A normal twist to the right and left, with different sample sizes,
shows that the LS method gives more accurate values for SNGLM parameters than the
LTS method.

Keywords: Twisted normal distribution with Epsilon torsion parameter (ESN), SNGLM,
Linear squares model.
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N ethod LS MSE LS LTS MSE LTS
Parame Parameter Parameter
by 0333-1. 0.0011 -0.9708 0.0009
b, 3.0742 0.0055 3.0326 0.0011
b, 5.0086 0.0001 5.0310 0.0010
20 il 6.0968 0.8159 6.3027 0.4862
G 0.9997 80.4616E-9 0.9997 72.0856E-9
£ 0.6996 16.5109E-8 0.6996 14.8233E-8
MSE 21.3257E-18 0.1763
by -1.7540 1.5686 -1.7209 0.5198
b, 3.0075 0.0001 3.0135 0.0002
b, 5.0124 0.0002 5.0108 0.0001
50 i 7.3654 0.1335 7.4755 0.2261
G 1.0011 11.074E-7 0.9997 89.6127E-9
£ 0.7007 46.3102E-8 0.6996 15.1962E-8
MSE 23.6049E-26 6.2454
by -1.6891 0.4749 -1.6907 0.4771
b, 3.0010 10.326E-7 2.9965 12.5844E-6
b, 4.9975 60.576E-7 4.9998 59.7998E-9
100 il 7.8681 0.7536 8.2135 1.4725
G 0.9970 89.764E-7 1.0094 0.0001
£ 0.6979 45.003E-7 0.7065 42.2718E-6
MSE 66.5081E-26 6.2126
by -0.9927 0.0001 -0.5704 0.1846
b, 2.9985 23.972E-7 2.9979 43.891E-7
b, 5.0027 71.340E-7 5.0055 29.7207E-6
200 i 6.8661 0.0179 6.1979 0.6434
G 1.0000 96.7652E-14 1.0001 99.337E-10
g 0.7000 10.6254E-15 0.6999 38.980E-10
MSE 53.811E-25 0.0343

lae Ao AaieWlhs LTS 5 LS b alaiiuly SNGLM g3 sail Cilales <l jaie luss a3 sl 138 8
Ll o aladialy oy Hhal g A al Caad LS Aadee JS0 Al (Sagle JBI Uadll Cilay 0 ¢ sane sl
daalsa alasiuly g OBl el JAA (e Adliae Gl o gama g Hlundl 5 Gaaall 4 5ile il 2 531 BlSLa)
a8l Clua o3 Trust-region-dogleg dae ) sis Caliad 4y ) <5

LSO G g LTS 43y sl (e 483 JSI il i aaS TS 48y yha () 5 Lgall Jua 5l 5 ) sl aal (4
¢) 51V 5 (0) Leledl) dalaa o JSIAaall (e Ay a8l dadl) o i 5 138 Clial) 2 g3 aead dailly S8 MSE
Ji MSE ol &l aaa 330 5 43 o daadlal) cant LS L cilisall o gaa geads iy skl S (g)
JS &l aia A8y 1o 358 S Ay Al aaa 304 Jo iy Hhall AT b, 5 by Dl Gilalea <l jadal dually

L MSE J <l 5 (b)) i) aadl dadea 5 (1) @8 sall dalea (1

LTS d&k Jie dipan 435k e ESN(, 0, &) Uad a3 55 ae 468 LS 43y jha Lefias ) d3lad) ()
o Y Alan FS) lglaa g 48kl oda gl e g o) V) Aabeal dpuilly poal I i) W el

g = 0.7 Lic MSE 5 SNGLM g3 sail lalas & 285 (2) Jg2a

Conclusions and Recommendations

il i) g cilaliiiud 7
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Gl 5 Jla b A5 e con gl 138 0 L il ESN 5 il plsSily o 3 LS Loty
e Y OIS A5y H1aS 45 5laall (5 ja) 585 3 )l 48l 5 Skewed data 4 sile
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