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The choice of the bin/bandwidth (smoothing parameter) 
is one of the most relevant issues of nonparametric 
density/regression estimation. 

Kernel density estimation (Gaussian) Kernel regression (Quartic)
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Kernel density
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“… Nevertheless, 
(KDE’s) are easily
programmed …”



Dr. David W. Scott
1992, 2015

ASH routines in S



Dr. Wolfgang Härdle
S functions and C 
routines



Least squares Cross-Validation (C routine)
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Stata ado programs and Turbo 
Pascal executables





First combinations Stata-Turbo Pascal executables: ASH
warpdenm.ado (TP warpingc.exe; warpingw.exe)



Turbo Pascal
warping

Routines modified 
from C programs 
of Härdle, 1990





Turbo Pascal 

l2cvwarf

Routines in Turbo 
Pascal modified

from C programs 
of Härdle, 1990



l2cvwarp.ado
l2cvwarw.ado

TP
- l2cvwars.exe (MSDOS)
- l2cvwarw.exe (MSW)



Turbo Pascal 

bcvwarpf

Routines in Turbo 
Pascal modified 
from C programs 
of Härdle, 1990



bcvwarp.ado
bcvwarw.ado

TP
- bcvwarpf.exe (MSDOS) 
- bcvwarpw.exe (MSW)



warpden.ado y warpdenw.ado
Turbo Pascal executables
- warpingc.exe (MS DOS) 

- warpingw.exe (MS Windows)



Turbo Pascal
gwarpren

Routines modified 
from C programs 
of Härdle, 1990



gwarpreg.ado
gwarprew.ado

TP
- gwarpren.exe (MSDOS) 
- gwarprew.exe (MSW)



Turbo Pascal
warpregf

Routines modified 
from C programs 
of Härdle, 1990



warpreg.ado y warpregw.ado
Turbo Pascal executables
- warpregf.exe (MS DOS) 

- warpregw.exe (MS Windows)



2002
Routines in Stata and Turbo 
Pascal; EDK2000 MSVB



MS Visual Basic 
routines



Python scripts

(warping.py)



Stata 16.1

Python



Stata 17.0

Python



l2cvwarpy.ado
Quartic kernel

Python

- l2cvwarpy.py 



bcvwarpy.ado

Quartic kernel (15)

Python

- bcvwarpy.py 



Combinations Stata ado files – Python scripts
warpdenpy.ado (Python warping.py)



Selector functions for bandwidth 
selection in Kernel regression

1.- Shibata’s model selector
2.- Generalized cross-validation
3.- Akaike’s information criterion
4.- Finite prediction error
5.- Rice’s T



gwarprpy.ado

Generalized
Cross-validation

Python

- gwarpreg.py 



gwarprpy.ado

Generalized
Cross-validation

Python

- gwarpreg.py 



Combinations Stata ado files – Python scripts
warpregpy.ado (Python warpregpy.py)
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Stata ado programs and 
Python scripts



https://blogceta.zaragoza.unam.mx/biombiolpesca/



The End
Thank you very much


