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The Effect of the Outliers and Leverage Points in the Construction of
the Bayesian and Bootstrap Confidence Intervals

Abstract

The aim of this research is to compare the bootstrap confidence
intervals with the Bayesian confidence intervals for smoothing splines as
well as the traditional confidence intervals to determine which of these
limits are best in the presence of Outliers and Leverage points in data.
The simulation experiments were conducted on two models: the first was
linear in the presence of data that was contaminated with outliers and the
other with the Leverage points: The second model was nonlinear in the
presence of data contaminated with outlying observations.
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Simulation experiments were carried out on different samples. The
Penalized Least Squares method was used to fit the Nonparametric
regression. The Generalized Cross Validation function (GCV) was used
to select the amount of smoothing.

Key words: Outliers, Leverage points, Penalized Least Squares,
Bayesian confidence intervals, Bootstrap confidence intervals, traditional
confidence intervals.
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NO of loglambda | SMOOTHING | Residual DF SD GCV

observations PENALTY
100 -0.3187 27.7405 3547.9786 | 2.3713 | 6.0284 | 37.224314
90 3.2303 0.0000 3232.5208 | 2.0001 | 6.0608 | 37.568138
80 3.1777 0.0000 4645.6375 | 2.0001 | 7.7175 | 61.086662
70 3.1484 0.0000 3073.5613 | 2.0001 | 6.7231 | 20.636316
60 -0.4702 53.3494 3430.1515 | 2.3026 | 7.7104 | 61.823631
50 2.9526 0.0000 1596.5690 | 2.0001 | 5.7673 | 34.647872
40 2.8188 0.0000 1905.6808 | 2.0001 | 7.0816 | 52.789193
30 2.7059 0.0000 824.0716 | 2.0001 | 5.4251 | 4.087004
20 2.4289 0.0000 612.3235 | 2.0001 | 5.8325 | 37.797773
10 1.4288 0.0000 21.9219 | 2.0001 | 1.6554 | 3.425383
5 1.1420 0.0000 2.1475 | 2.0001 | 0.8461 | 1.193091
4 -6.9773 0.0000 0.0000 | 3.5107 | 0.0000 | 0.0000
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Plot of GCV; SD; loglambda; Smoothing Penalty
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Z 390U daazall adaldil) AaSlall Al Sball syl e Miad A g Ayulls ol i gn A8 dgan (e JSI ALl pyll mag (1) JSi
Adlide Glise o gaaly 3Ll claliall dag Jb (3 aall

Aalide Cilie agaaly Zadll) 358l 3 laaliall asay Jl 3 Jadll 35 Al sl s Las¥) magy £(2) Jsaal

NO of loglambda | SMOOTHING Residual DF SD GCV
observations PENALTY

100 8.4041 0.0000 143428.561 | 2.0001 | 38.2565 | 1493.42637
90 4.8019 0.0003 4929.3933 | 2.3314 | 7.4985 | 57.566274
80 8.2682 0.0000 102752.408 | 2.0001 | 36.2952 | 1349.71252
70 8.2258 0.0000 95948.9183 | 2.0001 | 37.5635 | 1452.51794
60 5.3884 0.0005 88187.2184 | 2.0741 | 39.0181 | 1576.92778
50 8.0470 0.0000 76176.7415 | 2.0001 | 39.8374 | 1653.14797
40 7.8807 0.0000 62057.5531 | 2.0001 | 40.4116 | 1719.05042
30 7.8290 0.0000 43030.7973 | 2.0001 | 39.2023 | 1646.59402
20 7.2660 0.0000 15605.2598 | 2.0001 | 30.2979 | 1025.96014
15 7.4396 0.0000 8871.0250 | 2.0001 | 26.1227 | 787.372401
10 6.7249 0.0000 4579.9019 | 2.0001 | 23.9269 | 715.623698

5 4.7226 0.0000 652.0314 | 2.0001 | 14.7429 | 362.248500
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Plot of GCV; SD; loglambda; Smoothing Penalty
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Fit Linear line for 15 Obs Contaminated with high-leverage points BV Function
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NO of loglambda SMOOTHING Residual DF SD GCV
observations PENALTY

100 -3.2311 7055.6430 53.5584 | 13.0682 | 0.7849 0.708726
90 -2.0069 1215.1608 70.9038 6.3704 | 0.9208 0.912419
80 -2.0935 1006.5407 58.8419 6.0172 | 0.8918 0.860036
70 -2.1718 1103.3531 54.1068 55919 | 0.9165 0.913078
60 -4.8731 486287.3070 30.3667 | 19.5572 | 0.8665 1.114034
50 -2.1157 647.0535 50.4123 41750 | 1.0489 1.200351
40 -4.0394 50432.7360 38.1933 8.6672 | 1.1041 1.556276
30 -2.9831 2655.8819 38.9258 41340 | 1.2267 1.745452
20 -6.9773 4796272.1017 0.0352 19.1236 | 0.2005 0.905041
10 -2.6935 580.6901 17.3717 2.4862 | 1.5205 3.077003

5 -6.9773 92441.7743 0.0001 4,9823 | 0.0568 0.907823

4 0.3291 0.0013 54.2786 2.0001 | 5.2097 | 54.284200
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Plot of GCV; SD; loglambda; Smoothing Penalty
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Fit Linear line for § Obs Eontaminated with high-leverage points
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Fit Honlinear for 50 ©bs Cortaminated with Cutlier

Fit Nanlinear for 80 Obs Contaminabed with Cutlier
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Fit Nenlinear for $0 Obs Contaminated with Gutlier

GEV Funstion
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Fit Nenlinear for 30 Gbs Contaminated with Outiber

§ Fit Monlinear for 30 Obs Contaminated with Outlier Fit Noningar for 30 Obs Contaminated with Outier GV Funstion
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Fit Nanlinear for 20 Obs Contaminated with Outiier
: Fit Monlingar for 20 Obs Contaminated with Outlier Fit Honlinear for 20 Obs Contaminated with Qutlisr GOV Funstion
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Fit Nenlinear for 4 Obs Contaminated with Outiier Fit Monlinear for 4 Obs Contaminatad with Qutller Fit Nonlinear for 4 Obs Gontaminated with Gutiier GGV Funstion
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