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Comparison of Spline Methods for estimating Nonparametric
Regression Curve

ABSTRACT
This research is focusing on methods related to smoothing
Nonparametric Regression Functions. This is for the purpose of
producing the best methods convenient for various methods.
Thus, the most important purpose of the research is to find what
the studies so far have offered in the field of Nonparametric
Regression. Also to find alternative or modified methods, which

are reliable for the treatment of failure regarding the methods in

use, for example for the treatment of failure for penalized
shrinkage method which depends on truncated Polynomial
Regression spline model, especially for special models ,we
suggest modification of knots make method more efficiency.
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A simulation model has been performed with different
distributions, for a number of methods. To verify the
performance of such methods, many criteria have been carried
out.
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) shid) o) 3ol Gadil cagaal) e ol el cAgad) il (3 k) dualeadll gkl o(1) Jgaad
J¥) g isailly (Aadudial

The S. o=1/2 o=1/4 c=1/8

Method Size MASE ISE MASE ISE MASE ISE

Linear 50 0.89060 | 0.44663 0.66447 0.44404 | 0.59849 | 0.43115
Spline 100 1.11905 | 0.52177 | 0.88133 0.50804 | 0.65585 0.50374
With adap. | 200 1.65275 | 0.66208 1.64836 | 0.59614 1.42262 | 0.58284
knot

Cubic Spline | 50 0.73893 | 0.31491 0.66656 | 0.31667 | 0.65489 | 0.31510
With adap. 100 1.38038 | 0.35034 1.19540 | 0.34529 | 0.88751 0.33673
Knot 200 2.43258 | 0.37349 1.65907 | 0.35701 0.95720 | 0.34803

Stepwise 50 0.18077 | 0.10305 | 0.15472 | 0.10009 | 0.13154 | 0.09513
POLYMAR | 100 0.22511 | 0.11061 0.19133 0.10025 | 0.16321 0.08877
S 200 0.27263 | 0.10027 | 0.22241 0.10137 | 0.20907 | 0.08455

Roughness | 50 0.12622 | 0.13679 | 0.10620 | 0.11326 | 0.10040 | 0.10704
Penalty 100 0.10691 | 0.11306 | 0.09676 | 0.10524 | 0.09047 | 0.10498
200 0.10031 | 0.10767 | 0.09214 | 0.10251 0.09201 0.10143

Penalty with | 50 0.11432 | 0.11511 0.10233 0.10438 0.09154 0.09722
Su. 100 0.10422 | 0.11203 0.09865 0.10212 0.08351 0.10200
Smoothing | 200 0.09503 | 0.10429 0.08424 0.09703 0.07722 0.09322
Parameter
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Penalized | 50 0.09499 | 0.10238 | 0.07468 | 0.08630 | 0.07127 | 0.07317
Shrinkage | 100 | 0.05962 | 0.06263 | 0.04833 | 0.05177 | 0.04184 | 0.04540
200 | 0.03382 | 0.03807 | 0.02794 | 0.02832 | 0.02413 | 0.02395
Penalized | 50 0.06739 | 0.07660 | 0.04002 | 0.05388 | 0.02948 | 0.03817
Shri. with | 100 | 0.04037 | 0.04391 | 0.02575 | 0.02902 | 0.01798 | 0.02254
Sugg. Knot | 200 | 0.02334 | 0.02364 | 0.01494 | 0.01545 | 0.01070 | 0.01048




R SC PRS- B R IR T C VN T X [59]

U 3 gailly (Aladecial) i ghal o) ol Gaulli (gadd) & gl jad) (a5 ) Aualesl (5l :(2) Jsaad

The S.Si o=1/2 o=1/4 o=1/8
Method ze MASE ISE MASE ISE MASE ISE
Linear Spline | 50 | 0.96567 | 0.44061 | 0.91674 | 0.42996 0.74168 | 0.42655
With adap. 100 | 0.93909 | 0.39885 | 0.85543 | 0.39676 0.69885 | 0.38907
Knot 200 | 1.04954 | 0.37200 | 0.93646 | 0.38126 0.77634 | 0.36803
Cubic Spline | 50 | 0.90342 | 0.43093 | 0.85581 | 0.41313 0.68679 | 0.37975
With 100 | 0.85127 | 0.37678 | 0.82569 | 0.36140 0.65338 | 0.36084

Adap.Knot 200 | 0.91648 | 0.36211 0.87414 | 0.35346 0.60976 0.35569

Stepwise 50 0.29491 0.20218 | 0.26253 0.18333 0.25516 0.17100
POLYMARS | 100 | 0.25659 | 0.18701 0.25617 | 0.16346 0.24043 0.14517
200 | 0.27730 | 0.16197 | 0.26482 | 0.14477 0.26123 0.14364

Roughness 50 0.20719 | 0.25606 | 0.19261 0.23852 0.17923 0.22707
Penalty 100 | 0.17574 | 0.21407 | 0.17323 0.19163 0.16213 0.17404
200 | 0.15375 0.19366 | 0.12623 0.17608 0.11137 0.15151

Penalty with | 50 0.14225 | 0.16784 | 0.13020 | 0.16277 0.11633 0.14566
Su. Smoothing | 100 | 0.11966 | 0.14988 | 0.11352 | 0.14201 0.10025 0.13322
Parameter 200 | 0.10758 | 0.13652 | 0.09044 | 0.13192 0.08013 0.10425

Penalized 50 0.13834 | 0.17160 | 0.12124 | 0.16624 0.12103 0.15616
Shrinkage 100 | 0.11748 | 0.16958 | 0.10635 | 0.15797 0.10287 | 0.14214
200 | 0.11189 | 0.15167 | 0.09489 | 0.13480 0.09184 | 0.12190

Penalized 50 0.04602 | 0.06141 0.04116 | 0.03885 0.03179 0.03676
Shri. with 100 | 0.02446 | 0.02832 | 0.02235 | 0.02513 0.02055 0.02211
Sugg. Knot 200 | 0.00848 | 0.02874 | 0.00812 | 0.01720 0.00616 0.00827

G g igailly (Alududiall i ghdd) o) Jad (ol cagaall 1 5 jadl chuad) yd) (39 hall) Lualeadl) (3 k) 2(3) Jgaad

The Method S.Size o=1/2 c=1/4 o=1/8
MASE ISE MASE ISE MASE ISE

Linear Spline 50 1.26922 0.87456 | 0.81227 | 0.72759 0.67768 0.63881
With adap. 100 1.32908 0.89501 | 0.91021 | 0.75223 0.73358 0.69297
knot 200 1.56523 0.92761 | 1.29901 | 0.86308 1.26572 0.82739
Cubic Spline 50 1.07661 0.78513 | 0.77896 | 0.69301 0.64614 0.60639
With adap. 100 1.14324 0.85369 | 0.88846 | 0.74942 0.84925 0.72174
Knot 200 1.18385 0.86307 | 1.17060 | 0.84353 1.08889 0.77271
Stepwise 50 0.19232 0.14070 | 0.14879 | 0.13343 0.13726 0.12375

POLYMARS 100 0.14162 0.13202 | 0.13140 | 0.12152 0.11555 0.12104
200 0.13071 0.11923 | 0.11026 | 0.10325 0.10225 0.10036

Roughness 50 0.29089 0.19999 | 0.27797 | 0.18895 0.26203 0.16363
Penalty 100 0.26350 0.17877 | 0.25989 | 0.16580 0.23705 0.14914
200 0.25314 0.16343 | 0.21375 | 0.14443 0.20961 0.12065

Penalty with 50 0.20632 0.14133 | 0.15906 | 0.14087 0.15598 0.12497
Su. Smoothing 100 0.18386 0.12470 | 0.14215 | 0.11355 0.14019 0.10852
Parameter 200 0.15032 0.11352 | 0.14005 | 0.10429 0.13221 0.09067
Penalized 50 0.21989 0.15008 | 0.17856 | 0.14306 0.14523 0.13277
Shrinkage 100 0.19204 0.13387 | 0.15773 | 0.12939 0.13819 0.12767
200 0.16588 0.12702 | 0.14305 | 0.11029 0.11954 0.10400

Penalized 50 0.12434 0.11960 | 0.10598 | 0.09704 0.10517 0.08375
Shri. with 100 0.11512 0.10939 | 0.09577 | 0.08018 0.09502 0.07582

Sugg. Knot 200 0.10780 0.09850 | 0.07875 | 0.07417 0.06366 0.0706
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