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Abstract

In this sientific paper to eliminate the outliers impact on the simple linear regression
models we proposed a new ways, wich inclowded a way for detecting outliers
observation followed by a graphical measures so as to determine it’s figuers, and a
way to treat the outliers values substitude them with new ones. Application has been
done on 35 simple linear models targeting it’s compairement by the brevious ways and
rational proficiency mean test of the proposed ways. results showed that proposed
ways are more perfect than the brevious ones as they increase the R? value and
decrease MSE value, and lead to a significant development in the indicators of linear
regression models.
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My Ry Ry D | ()

book001 02 012 1 12 0.746 29.301 7.756 5.413 11.619
book002 02 022 2 22 0.778 70.227 2.594 8.38 10814.373
book003 02 005 3 5 0.877 21.472 0.463 4.634 9543.214
book004 02 050 4 50 0.651 89.567 2.601 9.464 236.532
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book005 02 097 5 97 0.629 160.993 9.366 12.688 0.082
book006 02 007 6 7 0.799 19.906 1.679 4.462 242.971
book007 02 012 7 12 0.576 13.56 0.586 3.682 7.226
book008 02 051 8 51 0.836 250.259 10 15.82 0.392
book009 02 025 9 25 0.54 26.954 1.367 5.192 45.783
book010 02 056 10 56 0.716 135.934 12.888 11.659 126.241
book011 02 026 11 26 0.812 103.615 0.906 10.179 0.211
book012 02 053 12 53 0.537 59.206 0.543 7.695 18.727
book013 02 013 13 13 0.915 117.795 1.73 10.853 4.826
book014 02 020 14 20 0.462 22.608 19.366 4.755 0.000
book015 02 011 15 11 0.235 2.759 3.817 1.661 909.885
book016 02 033 16 33 0.415 22.013 12.153 4.692 4.879
book017 02 039 17 39 0.313 16.875 0.552 4.108 1202.677
book018 02 067 18 67 0.863 409.836 0.877 20.244 7500
book019 02 020 19 20 0.995 500 55.835 25 1.513
book020 02 051 20 51 0.448 39.822 4.777 4.448 6500
book021 02 010 21 10 0.644 14.503 0.439 3.808 45.367
book022 02 005 22 5 0.972 105.257 67.351 10.259 0.062
book023 02 047 23 47 0.499 44.842 27.876 6.696 0.009
book024 02 030 24 30 0.677 58.573 0.327 7.653 885.685
book025 02 027 25 27 0.857 150.038 2.248 12.249 0.011
book026 02 061 26 61 0.429 44.296 57.217 6.656 3500
book027 02 053 27 53 0.352 27.646 8.985 5.258 157.017
book028 02 069 28 69 0.203 17.018 3.509 4,125 18.5
book029 02 021 29 21 0.41 13.202 21.681 3.633 121.505
book030 02 015 30 15 0.825 61.097 1.236 7.816 120.641
book031 02 020 31 20 0.872 122.208 14.511 11.055 2471.864
book032 02 022 32 22 0.245 6.507 0.339 2.551 36.551
book033 02 024 33 24 0.409 15.209 1.526 3.9 71.321
book034 02 022 34 22 0.874 139.212 0.918 11.799 0.385
book035 02 025 35 25 0.462 19.782 0.124 4.448 380.085
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Data File No.

TR Ne | (N my, | R Fr | dah | (e | (MSE)
book001 02 012 1 10 2 0.888 63.728 11.924 7.983 5.194
book002 02 022 2 20 2 0.899 160.079 2.447 12.652 4768.627
book003 02 005 3 4 1 0.923 24.075 0.724 4.907 8696.778
book004 02 050 4 40 10 0.805 157.118 3.017 12.535 70.17
book005 02 097 5 74 23 0.83 352.596 16.095 18.778 0.029
book006 02 007 6 6 1 0.916 43.418 1.612 6.589 59.25
book007 02 012 7 9 3 0.868 46.111 1.895 6.791 2.603
book008 02 051 8 43 8 0.904 385.131 8 19.625 0.138
book009 02 025 9 19 6 0.783 61.275 3.301 7.828 12.338
book010 02 056 10 40 16 0.827 181.095 15.793 13.457 42.094
book011 02 026 11 16 10 0.892 115.221 1.313 10.734 0.064
book012 02 053 12 38 15 0.774 123.642 1.974 11.119 5.259
book013 02 013 13 11 2 0.968 273.893 2.858 16.55 1.878
book014 02 020 14 13 7 0.733 30.131 34.577 5.489 0
book015 02 011 15 6 5 0.937 59.442 12.098 7.71 128.392
book016 02 033 16 20 13 0.832 89.408 20.877 9.456 1.393
book017 02 039 17 22 17 0.565 26.007 5.373 5.1 120.667
book018 02 067 18 61 6 0.923 709.346 1.693 26.634 2800
book019 02 020 19 16 4 0.997 1000 75.337 35 0.81
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book020 02 051 20 35 16 0.75 95.749 13.625 9.785 1800
book021 02 010 21 7 3 0.899 44.605 1.919 6.679 16.162
book022 02 005 22 4 1 0.992 256.889 111.375 16.028 0.009
book023 02 047 23 32 15 0.729 80.652 46.882 8.981 0.002
book024 02 030 24 26 4 0.867 155.949 1.396 12.488 341.052
book025 02 027 25 21 6 0.919 214.834 5.868 14.657 0.004
book026 02 061 26 38 23 0.798 142.565 83.537 11.94 1200
book027 02 053 27 27 26 0.354 13.687 22.288 3.7 16.388
book028 02 069 28 35 34 0.358 18.385 23.455 4.288 0.784
book029 02 021 29 15 6 0.834 70.157 39.676 8.376 33.007
book030 02 015 30 14 1 0.971 404.701 1.625 20.117 10.644
book031 02 020 31 19 1 0.931 230.737 16.154 15.19 1233.225
book032 02 022 32 14 8 0.863 75.539 0.339 8.691 6.886
book033 02 024 33 17 7 0.767 49.414 1.526 7.03 16.681
book034 02 022 34 19 3 0.956 367.889 0.918 19.18 0.07
book035 02 025 35 16 9 0.734 38.524 0.124 6.207 137.612
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Data File No. -
2
no. | () m, | wer | (R) (Fy | (ts]) | (ts) | (MSE)
book001 02 012 1 12 2 0.2 0.899 89.081 13.3 9.438 4.424
book002 02 022 2 22 2 0.1 0.922 | 235.019 2.743 15.33 4356.054
book003 02 005 3 5 1 0.25 | 0.961 74.618 1.079 | 8.638 5903.076
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book004 02 050 4 50 10 0.25 0.827 229.27 3.318 15.142 66.829
book005 02 097 5 97 23 0.311 0.844 513.642 20.048 22.664 0.027
book006 02 007 6 7 1 0.167 0.915 53.928 1.902 7.344 53.526
book007 02 012 7 12 3 0.333 0.871 67.817 2.499 8.235 2.466
book008 02 051 8 51 8 0.186 0.93 655.701 15 25.607 0.127
book009 02 025 9 25 6 0.316 0.789 86.207 3.038 9.285 12.196
book010 02 056 10 56 16 0.4 0.839 280.937 19.591 16.761 45.696
book011 02 026 11 26 10 0.625 0.986 1743.307 0.784 11.332 0.119
book012 02 053 12 53 15 0.395 0.703 120.625 2.497 10.983 6.511
book013 02 013 13 13 2 0.182 0.973 390.58 3.154 19.763 1.659
book014 02 020 14 20 7 0.539 0.669 36.359 34.165 6.03 0
book015 02 011 15 11 5 0.833 0.624 14.949 6.296 3.866 543.642
book016 02 033 16 33 13 0.65 0.757 96.372 21.195 9.817 2.284
book017 02 039 17 39 17 0.773 0.319 17.35 5.266 4.165 798.61
book018 02 067 18 67 6 0.098 0.931 883.03 2.113 29.716 3500
book019 02 020 19 20 4 0.25 0.998 2000 109.23 40 0.666
book020 02 051 20 51 16 0.457 0.74 139.665 16.818 11.818 2500
book021 02 010 21 10 3 0.429 0.888 63.442 3.332 7.965 15.243
book022 02 005 22 5 1 0.25 0.982 161.706 88.479 12.716 0.015
book023 02 047 23 47 15 0.469 0.759 141.653 58.27 11.902 0.003
book024 02 030 24 30 4 0.154 0.885 214.662 1.729 14.651 301.892
book025 02 027 25 27 6 0.286 0.908 245.94 6.773 15.682 0.003
book026 02 061 26 61 23 0.605 0.717 149.589 89.019 12.231 2000
book027 02 053 27 53 26 1 0.352 27.646 8.985 5.258 157.017
book028 02 069 28 69 34 1 0.203 17.018 3.509 4.125 18.5
book029 02 021 29 21 6 0.4 0.711 46.803 35.456 6.841 36.995
book030 02 015 30 15 1 0.071 0.97 426.727 1.648 20.657 10.47
book031 02 020 31 20 1 0.053 0.934 254.371 16.733 15.949 1170.016
book032 02 022 32 22 8 0.571 0.74 56.812 4.879 7.537 20.405
book033 02 024 33 24 7 0.412 0.758 68.859 3.505 8.298 21.912
book034 02 022 34 22 3 0.159 0.954 415.457 2.426 20.383 0.066
book035 02 025 35 25 9 0.563 0.624 38.137 1.016 6.176 154.594
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Data File No. N Aallaiay) Rz F t t MSE
o. (N (m, wee | (RY) | (F) (‘5] (‘g | ¢ )
book001 02 012 1 12 2 0.2 1.205 3.040 1.715 1.744 2.626
book002 02022 | 2 22 2 0.1 1.185 | 3.347 1.057 1.829 2.48
book003 02 005 3 5 1 0.25 1.096 3.475 2.331 1.864 1.617
book004 02 050 4 50 10 0.25 1.270 2.56 1.276 1.6 3.539
book005 02 097 5 97 23 0.311 1.342 3.191 2.141 1.786 3.037
book006 02 007 6 7 1 0.167 1.145 2.709 1.133 1.646 4.539
book007 02 012 7 12 3 0.333 1.512 5.001 4.265 2.237 2.930
book008 02 051 8 51 8 0.186 1.112 2.620 1.5 1.619 3.087
book009 02 025 9 25 6 0.316 1.461 3.198 2.222 1.788 3.754
book010 02 056 10 56 16 0.4 1.171 2.067 1.520 1.438 2.763
book011 02 026 11 26 10 0.625 1.214 16.825 0.865 1.113 1.773
book012 02 053 12 53 15 0.395 1.309 2.037 4.599 1.427 2.876
book013 02 013 13 13 2 0.182 1.063 3.316 1.823 1.821 2.909
book014 02020 | 14 20 7 0539 | 1447 | 1.608 1.764 1.268 1
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book015 02 011 15 11 5 0.833 2.655 5.418 1.65 2.328 1.674
book016 02 033 16 33 13 0.65 1.824 4.378 1.744 2.092 2.136
book017 02 039 17 39 17 0.773 1.019 1.028 9.54 1.014 1.506
book018 02 067 18 67 6 0.098 1.079 2.155 2.409 1.468 2.143
book019 02 020 19 20 4 0.25 1.003 4 1.956 1.6 2.272
book020 02 051 20 51 16 0.457 1.652 3.507 3.521 2.657 2.6
book021 02 010 21 10 3 0.429 1.379 4.374 7.59 2.092 2.976
book022 02 005 22 5 1 0.25 1.0103 1.536 1.314 1.24 4.133
book023 02 047 23 47 15 0.469 1.521 3.159 2.090 1.778 3
book024 02 030 24 30 4 0.154 1.307 3.665 5.288 1914 2.934
book025 02 027 25 27 6 0.286 1.06 1.639 3.013 1.280 3.667
book026 02 061 26 61 23 0.605 1.671 3.377 1.556 1.838 1.75
book027 02 053 27 53 26 1 1 1 1 1 1
book028 02 069 28 69 34 1 1 1 1 1 1
book029 02 021 29 21 6 0.4 1.734 3.545 1.635 1.883 3.284
book030 02 015 30 15 1 0.071 1.176 6.984 1.333 2.643 11.523
book031 02 020 31 20 1 0.053 1.071 2.082 1.153 1.443 2.113
book032 02 022 32 22 8 0.571 3.021 8.731 14.392 2.955 1.791
book033 02 024 33 24 7 0.412 1.853 4.528 2.297 2.128 71.321
book034 02 022 34 22 3 0.159 1.092 2.984 2.643 1.728 0.385
book035 02 025 35 25 9 0.563 1.351 1.928 8.194 1.389 380.085
“dse Op Aisiee AN G Gei aag I e o) B Slel (5) dswll kil
o bl peal 5 dlal) @bl 2l (RyFit, i1, i MSE ) dasill 5li€ll lyiise

S ozalall elul masaall aalgll e calias

Gas ) il s
aVa (SFia GJ;; HO ::uioriginm _’uidetected - O
a =0.025

dadl adl
)L\:\AY\ éﬂ-‘-k-" Az Hl :luiun-gina| _’uidetected 7&0
(VS 5 (6) sl b LS gl s

47

el Baaly Baalia  cawaill e B8

(S @l L)

clpdasdll Ll

Dl Gel g Adal (mgd DAL Al
Aladiuly dbadydl Gliell Glawgie dlad t
1Y 5 SPSS Jlaa¥l didadll zalin



SUST Journal of Natural and Medical Sciences (JNMS) vol. 19 (2) 2018
ISSN (Print): 1858-6805

e-ISSN (Online): 1858-6813

bl 5 (orignal) Ayl cllbudl chbsd) classie gu 3ol (o 16 Jsa
(detected) dgall ada

Paired Samples Test
Paired Differences
w | @ 97.5% 2
= 2 Confidence i df ~
o m | Interval of the e
Mean & 3 . &
< e Difference =
= < R
S 8 | Lower | Upper
Pair 1 R’ orignal - R®_detected -203 | .163 | .028 | -.268 | -.138 |-7.357| 34 |.000
Pair2| F orignal - F f detected |-91.71|108.32 | 18.31 |-134.65| -48.77 |-5.009 | 34 |.000
Pair 3 tﬁo_orignal-tﬂo_detected -6.671| 9.845 | 1.664 | -10.57 | -2.768 |-4.008| 34 |.000
Pair4| t, orignal - , detected |>867| 2786 | 471 [ -4971]-2763 |-8212| 34 |.000
Pair 5 |MSE _orignal - MSE _detected|670.06| 1483.3 |250.73| 82.083 |1258.03| 2.672 | 34 |.011
Llle ol o e € Ladbal LAl O Loy (6) deal B gl e
Bgpa gl lgalel 5 Al lalidl ahasdl U Sig.(2 —tailed) <0.011

. Audia
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Paired Samples Test
Paired Differences
" » 97.5% fg
g = Confidence i df —
M o | ™ | Interval of the o
ean & 3 - &
< =} Difference =
8| = g
S § Lower | Upper
Pair 1 R orignal - R®>_modulated -172 | 123 | 021 | -.221 | -.123 |-8.24 | 34 | .000
Pair 2 F orignal - F_modulated | -203.0 | 362.9 | 61.35 | -346.9 | -59.14 | -3.31 | 34 |.002
Pair3| U, orignal - {, modulated | 7190 |1135]1919 ] -11.69 | -2601 | 3.75 | 34 | .001
Pair 4 t, _orignal - t; _modulated -5.125 | 3.499 | .592 | -6.512 | -3.738 | -8.67 | 34 | .000
Pair 5 MSE _orignal - MSE 665.0 | 1497 | 253.1 | 71.544 | 1258.5 | 2.63 | 34 |.013
_modulated
Wlae dalladl diph a3 s e du O e o5 (7)) dexadl B ol e
claliall 0 s3LE) cilaalidl aga g s clpbgall M Sig.(2 —tailed) <0.013
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Paired Samples Test
Paired Differences
97.5% 2
2 Confidence )
= | S, Interval of the t df »
Mean g | Error Difference g
§- Mean &
=) Lower | Upper
Pair 1 Rz_detected_ Rz_modulated .082 | .014 | -.001 | .064 |2.29 | 34 | .028
Pair 2 F _detected - F _modulated -111.3| 316.8 | 53.54 |-236.86| 14.28 |-2.08 | 34 | .045
Pair 3 tﬂo _detected - tﬂo _modulated -92.57|380.75 | 64.36 |-243.5| 58.35 |-1.438| 34 | .159
Pair 4 tﬂl _detected-tﬁl _modulated 1.172| 4.741 | .801 | -.708 | 3.051 |1.462| 34 | .153
Pair 5| MSE _detected - MSE _modulated|-5.052| 549.13 | 92.82 -222.72| 212.6 |-.054| 34 | .957
cahidl @il a5 GHhll da dagie O W5 (8) dsal 4 &l e
' { I KVERRE VS| U RV S PV I chisdl U Sig.(2—tailed) > 0.028
Zsal) e Jod liay alh @ =0.025 (S 5yda4l)
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One-Sample Statistics
Gyl N Mean Std. Deviation | Std. Error Mean
R? 35 1.3717661 44232677 .07476687
F 35 3.6003545 2.81089946 47512873
tﬂo 35 2.9579113 2.88529274 48770349
tﬂl 35 1.7327529 46821258 .07914237
MSE 35 2.8851770 1.85103194 .31288150

C__m..al\ J;bl\ o C'_a\)&j,qﬂ M\ IPAFN] QUn.mjlq alad) O :10 d}h

One-Sample Test
Test Value = 1
97.5% Confidence Interval of the
t df | Sig. (2-tailed) | Mean Difference Difference
Lower Upper
R2 4972 34 .000 37176611 .1964336 5470986
F 5.473 34 .000 2.60035454 1.4861510 3.7145581
t 5, 4.015 34 .000 1.95791132 .8142193 3.1016034
t A 9.259 34 .000 73275292 5471596 .9183462
MSE 6.025 34 .000 1.88517703 1.1514523 2.6189017

Al Aallae aay UL chbgel Lpwll DU Gllawgie ol i (9) Jeasll G 0l e
G AlaVl bl clyis
(R, =1372,F =3.6;t, =2.958;t, =1.733; MSE = 2.885)

a=0.025 e B8 soad chasdl < zisad Chdge Guad Ik @M L)
ool Jsd 5 aaall mp (b L 4l sl %372 Awdy Lasdl Jhall lassy)
Aawd) A huage ol SR Jad %195.8 5 F  asd %260 5 R?
G dale an ol Ghdsd s bposasd %733 5t sl
mlll e Sl ALY cblyl clyige Jsaall 5 . MSE a5l %188.5
Ghll sl ald Je Jy e il Sig.(2—tailed)=0.000 ¢ W 5 (10)
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