Using Stata® and
Python for
nonparametric
smoothing estimation




The choice of the bin/bandwidth (smoothing parameter)
is one of the most relevant issues of nonparametric
density/regression estimation.
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Least squares Cross-Validation (C routine)

variables. When the routine is finished, we need only the particular es-
timate. Since we have labelled the belonging variable (by result=...),
We can extract this variable with the option $result. Finally, the func
tion manipulates the result to return a matrix to S, which contains the
bin midpoints of the small bins and the belonging estimates in these
midpoints. The listing of the C routine is as follows.

/* C-routine of WARPing-density-estimation for

/* 1-dimensional data with 5 d rent kernels
#include<stdioc.h>

#include<math.h>

uarping(x,fh‘h,wM.urlgin,b1nmesn,cnunts,J,M,n.kurnel)
/* x <==> data
/% fh <==> vector == 0 will contain density estimates
/* h bandwidth
/% WM <==> weights depending on the different kernels
origin <==> left border of first bin
binmesh > wector == 0 protocol for non-empty bins
counts <= counts of observations in non-empty bins
J <==> index of non-empty bins
M <==> number of small bins in one large bin
0 <==> number of data
kernel <==> type of kernel coded with 1to6
douhle*x.*fn,*h,xuh,xatigiﬂ:
10ng¥H,‘n,*kernel‘*b:nmesh,*caunts,*Jj
register long i,k,index;
double delta,cm;
long binnumber;
deicd=h|D]/(dDubleJMf0];
binnumber=0;
/* delta binwidth of small bins <==> h/M
/* binnumber, integer to count the non-empty bins
/* Binning the data
for (i=0;i<n[0];i++)

index=floor((x[il-origin[0])/del a);
/* the actual obs. bel
if (binmesh[index]
/% if the actual observation is the first in that bin
1
binnumber++;
/* the number of non-empty bing increases by 1
counts [binnumber]=1;
/% the number of obs. in this bin is 1 (at this time)
J[binnumber]=index;
binmesh [index]=binnumber 3

S to the bin with number index

I* protocol of the punlticn_?f theJ?;f
/# pon-empty bin (in counts[] and )

* e actual obsery is neot the st in this bin
thi al irs
i if tual ob tion bl he f h b

counts [binmesh[index]]++;
/* increase the number of obs.

}

} +
/= The vector count
/* 1,2,3,..,binnumber
J* as 0, since counts
/# analogy J contains
/= Calculation of the kermel depending uelghts;M i
/% The factor c(M) assures that sngwAM(lf?),l nj ol AUF

i la of cm the division by [n * b s G
e i 1 of cm, but iz a factor,
long to the theoretical value 0 ) i ol

j: :Eichghas to be multiplied one time, since fh 1/ (nh)*

in belonging non-empty bin

s contains nonzero values in 9051F19ns
The other values are prespecified

is installed as a O-vector. Ig

the indices of the non-empty bins.

gwitch ( *kermel )

{
case 1 : . a
/* uniform-kernel K(uw)=c(M) * I(|ul<=1) .
/% c(M)=M/(2M-1)

cm=(double)M[0]/ ((double) (2#M[0]-1)*(double)n[0]*h [0])
for (i=0;i<M[0];i++)
wM[il=cm;
break;
}
case 2 ; &
/* Triangle - kernel K(u)=c(M)=(1- [ul) % I¢lul<=1)
/* original Average-Shifted-Histogram-kernel
/% c(M)=1

cm=1.0/((double)n[0]*h[0]);
for (i=0;i<M[0];i++) i
wM[i]=cm#*(1-(double)i/ (double)M[0]);
break;
}

case 3 - . 2 i
/* Epanechnikov - kermel K(u)= c(M) * (1- u*u) * I(lu|<=1)
/% c(M)=3+MA2/ (43MA2-1)
{ C 1=M[0]-1)

= (dc 3+*M[0]*M[0])/((double) (4*M[0] =
e #*(double)n[0]+h[0]);
=0;1<M[0];i++) ) e

fDZHE:\L—J=meC1—pOU(deublE)if(dU\]‘le&JM[O] ,2.0));
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Stata ado programs and Turbo
Pascal executables




Turbo

Pascal

I'ile Edit Search Run Compile Debug Tools Options Window Help
[n] HELLDWOR . PAS 1=[*1=
":rugram HelloWorld:
iy
i:String:
begin

WriteLn(’ TechAipple .Net Turbo Pascal 7_ World'):
ReadIn(i):

end .

Turbo Pascal
Uersion 7.0
Copyright (e) 1983,92 by

Borland International, Inc.

e [ | ] —

|
F1 Help | Welcome to Turbo Pascal. Press Enter to close this dialog box




First combinations Stata-Turbo Pascal executables: ASH

o (TP warpingc.exe; warpingw.exe)

warpdenm.ac

.020032 —

Density

Lower cutoff




brc;ram warpingc (input,cutput) ;

{First written on November, 11, 199%4; last correction November 18, 1934.
Autheors: Isaias Hazarmabeth Salgado-Ugarte, Makoto Shimizu and

Toru Tanit ference: Stata Technical Bulletin XX, snpé.1 binmesh[
counts [ib]

This version does not display results to screen, instead write them to Ji H
a text file in order to be used by Stata's command "infile"™ as a part end;
of three Stata's ado files (warpstep.ado, warpoly.ado and warping.ado). end;

This Pascal program performs Haerdle's WARPing density estimation

using modified algorithms from Haerdle (1991) "Smocthing Technigues procedure BinmeshCalc;
with Implementations in S. Springer-Verlag Series in Statistics var

New York, and Scott (1992) "Multiva. te Density Estimation: Theory, iam i integer;
Practice, and Visualization. John ey and Sons, New York.}

const
maxsize = 20007 begin
maxsize2 = 20007 {it is a really big limit!'}

type
vector = arrav[0..maxsize] of real; binumber:= binumber+l1;0
striname = string[30]: J[binumber] ndex;
vectorint = array[0..maxsize2] of integer; counts[binumber] :=1;
binmesh[index] :=binumber;
o end
binumber, n, i, M, numbin, kerneltype, integer; else
start, delta,h,origin,maxval,minval,cm i real; counts [(binmesh[index]] :=counta[binmesh[index]]+1;
binmesh, counts, J : vectorint: end;

X,wM, fh, midval
inpval,data, resul for ia:=0 to numbin-1 do
midval[ia] :=((0.5+ia)*delta)+oxrigin;
end;
procedure InputValues;
begin procedur:
assign(data,'_dataZ.raw'):
reset (data);

E partl,part? : real;
while (not eof (data)) de

begin function CleverPower (x:real; n:integer): real;
readidata,x[i]); i
i:=i+1;
end; CleverPower:=x
close (data) ; else if odd{n) then

3; ClewverPower:=x*sqgr (CleverPower (x, n div 2))
assign(inpval else

reset (inpval) CleverPower:=sqr (CleverPower (x, n div 2})
read( val,h,M, kerneltype) ; end;

clase pval) :

end; begin
case kerneltype of
procedure InitialCalc; 1: begin {uniform kernel}
wvar maxnoemp,ib: integer: cm:=M/ ( (2*M-1) * (n*h}) ;
0 to M-1 do

begin

maxval:=x[n]:0

minval:=x[1]: 2: begin {Triangle kernel (Original Average-3Shifted-Histogram kernel)}

if (kerneltype=6) then em:=1/ (n*h) :

h:=4*%h; for 1:=0 to M-1 do
delta:= h/M: 1= cm* (1 -1/M):
numbin trunc { (maxval-minval) /delta)+2* (M+l+round( (M/10)+0.5));

start:=(minval-h)-delta*0.1; 3: begin {Epanechnikov kernel}
f (start<0) then cm:=3*CleverPower (M,2) / { (4*CleverPower (M, 2)-1) * (n*h} ) ;
origin:=(round((start/delta)-0.5)-0.5) *delta for 1:=0 to M-1 do
wM[1l]:= cm* (1-CleverPower ((1/M),2)):
end;
4: begin {Ouartic Fernel}iO
cm

=0.9375/((1-0.0625/ (CleverBowez (4, 2)) ) * (n*h) ) ;



. bandw snow

Some practical number of bins and binwidth-bandwidth rules
for univariate density estimation using histograms,

frequency polygons (FP) and kernel density estimators

Sturges' number of bins =
Oversmoothed number of bins <=

Scott's optimal Gaussian binwidth =
Freedman-Diaconis optimal robust binwidth
Terrell-Scott's oversmoocthed binwidth >=
Oversmoothed homoscedastic binwidth >=
Ooversmoothed robust binwidth >=

FP optimal Gaussian binwidth =
FP oversmoothed binwidth >=

Gaussian kernel (6)

Silverman's optimal bandwidth =
Haerdle's 'better' optimal bandwidth =
Scott's oversmoothed bandwidth =




m et
wmaoopm
of oot 0

i

do

d {data,

pval.raw'"}:

Jmstartc,mend) ;

rinval-delta* (Mend+0.1)
(start<() then
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L2 Cross Validation (WARP), delta = 1, Kernel = 6

l2cvwarp.ado
l2cvwarw.ado
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- locvwars.exe (MSDOS)
- locvwarw.exe (MSW)
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. 12cvwarp =s2now, d(l) k{(6) m=s(3) me(30) =xlog xlab xline(11.85)

Cross-wvalidation for WARPing density estimation, Gaussian kernel

CV-value
CV—wvalue
CV-wvalue
CV-walue

CV-value

01113733 M-value = i Bandwidth = §.0000
01113101 M—walue = T Bandwidth = T.0000
01111788 M-valus = 3 Bandwidth = 2.0000
01108621 M-value = 10 Bandwidch = 10.0000
01107764 M-value = 4] Bandwidth = 6.0000




program bovwarpE: else

{First written: September 27, 1994. Last revised: March 7, 1995. maxnoemp :=numbin;
Authors: Isaias Hazarmabeth Salgado Ugarte.

ure, Dept. of

Bunkyo-Ju, Tokyo 113, Japan.

No results to acreen, only to text file. This Pascal program performs
least squares cross valids n for WARPing density eatimation,
ified algorithms from Haerdle (1991) "Smocothing Technigues

do

mentations in §. Springer-Verlag Series in Statistics, New York } index[ib]
end;
const end;
maxsize = 1000;
maxsizeZ = 1000; procedure BinningData;
var
type ia,bindx,bi : integer;
vector = array[0..maxsize] of real; suml, sumZ,interval : real;
striname = 3tring[30]: in
vectorint array[0..maxsizeZ] of integer; for i:=1 te n do
begin
var indexi:= trunc((x[i]-origin)/delta):
n,i,M,mstart, mend, mnumber, numbin, kerneltype, indexi,nl iinteger; (bin[indexi]=0) then
start,delta,h,origin, maxval,minval,cm,score, tau, kappa, zeta  : real;
bin, frequ, index,mv : vectorint;
X, kwie, fm, bcv, hv, ma H
inpval,data, resul
pin[indexi
function Power (x:real; n:integer): real; end
begin else
if n=1 then frequ[bin[indexi]]:=frequ[bin[indexi]]+1;
Pawer end;
else if odd(n) then end;
Power:=x*aqr (Power (x, n div 2))
else procedure CalcFunctional;
Power:=sqgr (Power (x, n div 2]) war
end; divisor : real;
procedure InputValues; begin
var i: integer; case kerneltype of
be 1: begin {Quartic}
assign(data,’'_data2.raw'); tau:=(16%ma [4]+32%ma[2]-13)/ (112#ma[2]+28) ;
reset (data) s divisor:=(lé*ma[4]-1)*(4*ma[2]+1);
s kappa:=15*ma[1]/7*(1- (32*ma[4]-26*ma[2]+]1) /diviaor);
while [not eof (data)) do zeta:=30/T* (336*ma[3]-420%ma[2]+B5*ma [1]+104) /divisor:
begin end;
read(data,x[1]): 2: begin {Triweight}
1e=141: tau:=(32*ma[6]+80*ma[4]+62*ma [2]-69) / (288*ma [4]+72*ma [2] +60) ;
end; divisor:=(4*ma[2]-1) *Power ( [24%ma[4] +E+ma[2]+5),2) ;
close (data) ; kappa:=350*ma[1]/143% (1- (4482.5*ma[8]-979.2*ma [6]+2124*ma[4]-866.4*ma[2]-
n:=i-2; 2755.2)/ (3*divisor)):
assign(inpval,' inpval.raw'): zeta:=630% (128*ma [7] -446*ma[5]+560*ma[4]-280%ma [3]-280%ma [2]+320%ma [1]+35) /divisor;
reset (inpval) ; end;
read(inpval,delta, kerneltype,mstart,mend) ; end; {case}
clase (inpval) 7 end;
end;
procedure Createfeightl;
procedure InitialCalc; var

1: integer;
partl,part2 : real;
b

maxval
minval:=x ;
start:=minval-delta* (Mend+0.1):;
if (start<0) then
origin:=(round|( (start/delta)-0.5)-0.5) *delta
else

kerneltype of
begin

.9375/ ((1-0.0625/ (Power (M, %)) ) * (n*h) ) ;
0 to M-1 do
=cm*Power ( (1-Power ( (1/M) ,2)],2) ;




BCV-value

Biased Cross Validation (WARP), delta = 1, Kernel = 2

e bevwarp.ado
| bevwarw.ado
| TP
- bevwarpf.exe (MSDOS)
. - bevwarpw.exe (MSW)

. bovwarp snow, d(l) k(2) m=s(15) me(70) =xlog xlab x1line (35.29)

Biased Cross—wvalidation for WARPing demnsity estimation, Triweight kernel

Biased Cv-—value = 0.00553182 M-value = 43 Bandwidth =
Biased Cwv-value = 0.005893183 M-value = 42 Bandwidth =
Biased Cv-value = 0.005%9322% M-wvalus = 44 Bandwidch =
Biased Cv-value = 0.005932&9 M-value = 4] Bandwidth =
Biased Cwv-—value = 0.00583329 M-wvalue = L3S Bandwidth =




.020032

Density

.020032 —

Density

|
154

|
3
Lower cutoff
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Midpoint

Turbo Pascal executables
- warpingc.exe (MS DOS)
- warpingw.exe (MS Windows)




DProgram gwarpren;
{First tten: September 30, 1994. Last revised, November 11,1994.
Authors 3 Hazarmabeth Salgado Ugarte.

Ne results to screen, only to text file. This Pascal program calculates
the adjusted prediction error G(M) for warping regression Nadaraya-Watacn
eatimate, using moedified algorithms and € programs modified from Haerdle
{1991) "Smoothing Techniques with Implementations in 5. Springer-Verlag

Series in Statistics, New York ]
const

maxsize = 1000:

maxsize2 = 1000;
type

wector = array([0..maxsize] of real;
i rint = array[0..maxsizeZ] of integer;

var

selector, M, mstart,mend, mnumber, numbin, kerneltype, ,nl,binboundh, binboundl, nlweight, index2
nteger;

start,delta,h,origin,maxval,minval, boundary, rm, fm,mm real;
bin,counts, index,mv, indexweigh : vectorint;
X, ¥, ¥Sul, yaguaresum, kve, score, : vector;
inpval,data, resul : text;

functicn Power(x:real: n:integer): real:

begin
if n=1 then
EPower:=x

else if edd(n) then
Power:=x*sgr (Power(x, n div 2))
1s

begin
mnumber :=mend-mstart+l;

£ kerneltype=6& then
delta:=delta*4;
start:=minval-delta* (Mend+0.1):
if (atart<0) then
origin:=(round( (start/delta)-0.5)-0.5) *delta
else
origin:=(trunc(start/delta)-0.5)*delta;
ound ( { (maxval+delta* (Mend+0.1) —origin) /delta) +0.5)+1;
une ( { (x[trunc(n*boundary/2) ) -origin) /delta) ;
({ (x[trunc(n-n*boundary/2) ]} -origin) /delta) ;

else
maxnoemp:=numbin;

lweight
for i
be

to numbin+l do

Power:=sgr(Power(x, n div 2))
end;

function SelecFun (u,v :real): real:
begin
case selector of

2z
3: exp (2%u/v) ¢
EH =(1-0+u/v)/ (1.0-u/v};
5: L0/ (1.0-2.0%u/fv) ;
end;
end;

procedure InputValues;

war i: integer;

begin
assign(data, ' data2.raw');:
reset(data);

(not eof(data)) do
begin

read(data, v[i],x[i]):
= z

cloze (data) ;
-2
assign(inpval, " _inpval.raw"):
reset (inpval) ;0
read(inpval,delta, selector, kerneltype, mstart, mend, boundary) ;
close (inpval) ;
end;

j:= trunc((x[ib]-origin)/delta);
(pin[j]1=0) then

inboundl) and (Jj<=binkoundh) then

weight:=nlweight+l;
indexweight [nlweight]:

ants [bin[j]]1+1;
youm[bin[J]]+¥[ib];

procedure CreateWeight;

squaresum[bin([j]]+Power (¥[ib], 2) :




29.9687 —

gwarpreg.ado
gwarprew.ado

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

Score value

29.1681 —

\ T | |
0 e 1 1.8

Bandwidth

P—

gWwarpreg wait dura, d(.05) =(2) k{4) m=({6) me(40)

Adjusted Prediction error G(M) for WARPing Nadaraya-Watson regression

M-value = 3 Score wvalue = -28.188085 Bandwidth = 1.7500
M-wvalue = 36 Score walue = 29.1709&87 Bandwidth = 1.8000
M-value = 34 Score value = 25.18079 Bandwidth = 1.7000
M-value = 37 Score value = 29.1895848 Bandwidth = 1.8500
M-value = 33 Score value = 25.20345%9 Bandwidth = 1.6500




program warpregf;

{Firat written on November 11, 19%4:; last revised

Author: Isaias Hazarmabeth Salgado-Ugarte.

This version do not displey results to screen,
a

xt £
a S5tata's ado file (warpreg.ado).

e in order to be used by Stata's commam

November 11, 1594. for

tead write them to
"infile" as a part

This Pascal program performs Nayarada-Watson Nonparametric regression
employing Haerdle's WARPing approximation using modified algorithms end;
taken from Haerdle (1991) "Smoothing Techniques with Implementations

in 5. Springer-Verlag Series in Statistics New York)

const
maxsize 10007
maxsizeZ = 1000; {it i= & really big limit!}

type
vector = array([0..maxsize] of real:;
vectorint = array[0..maxsize2] of integer;

var

indexstart,indexend,nl,n, i,M, numbin, kerneltype, j

start, delta,h,ocrigin,maxval,minval
bin, frequ, index

X, ¥, ysum, kwe, fm, rm, mm, midwval
inpval,data, resul

procedure InputValues;

begin
azsign(data, ' dataz.raw'):
reset(data);

(not eof (data)) do

begin
read(data,v([i],x[1i]);
iz=i+;
end;
clese (data) ;
n 2;
agsign(inpval,' inpval.raw'):

reset (inpval) ;
read (inpval,h,M, kerneltype) ;
close (inpval) ;

end;

proce e InitialCalc;
var maxncemp,ia,ib: integer;

begin
maxval
minval

=minval-h-delta*0.1;
if (start<i) then

crigin:=(round([start/delta)-0.5)-0.5) *delta

else

origin:=(trunc(atart/delta)-0.5) *delta:
umbin
if (n+l<numbin) then

maxncemp:=n+1
else

maxnoemp :=numbin;

ib:= 0 to numbin+l do

begin
bin[ib]:
frequ[ib]

i} trunc((x[i]-origin)/delta):
if (bin[j]=0) then
begin

= nl+l;
index [nl
frequ(nl]:
ysum[nl]

: integer; bin[j]:
i real; end
: vecterint; elae
: vector; begin
text; frequ[bin[j]] :=frequbin[j]]+1l;
yesum[bin =ysum[bin[j]]+¥[i];
end
end;

procedure CreateWeight; {Note: weights are not normalized}

var
1: integer;
function Power (®x:real; n:integer): real:
1l then
Power:=x
else if cdd(n) then

Power:=x*sqr(Power(x, n div 2))

else

Bower:=sqr (Power(x, n div 2))

begin
case

m

w

runc ( { (maxval+h+delta*0.1-crigin) /delta)+0.5) +1;

w

kerneltype of
begin {uniform kernel}
for 1:=0 teo M-1 do
kwe[l]:= 1;
end;O0

begin [Triangle kernel (Original Average-Shifted-Histogram kernel)}

for 1:=0 to M-1 do

we [1]:= 1 -1/M;
end;
begin {Epanechnikov kernel}
for 1:=0 to M-1 do
kwe [1] := 1-Power({ (1/M},2):0
end;
begin {Quax Kernel}
for 1:=0 to M-1 do
kwe [1] :=Power ( (1-Power ( (1/M),2)),2) :
end;
begin {Triweight kernel}

for 1:=0 to M-1 do
owe [1] :=Power ( (1-Power | (1/M) ,2)),3)*

Windows'/



Nadaraya-Watson regression (WARP), bw = .8, M = 10, Kernel = 4 Nadaraya-Watson regression (WARP), bw = 2.4, M = 10, Kernel = 4
82.381 — 43.7181

Conditional mean
Conditional mean

53.3404 — -118.306 —
I I |
16 ' | ‘ 5.12 24 = e 576
Midpoints Midpoints

warpreg.ado y warpregw.ado

Turbo Pascal executables
- warpregf.exe (MS DOS)
- warpregw.exe (MS Windows)




-~ Suavizacion
no Parametrica para
Analisis de Datos

Isaias Hazarmabeth

Salgado Ugarte

Routines in Stata and Turbo
Pascal; EDK2000 MSVB

}

Biologia
FES Zaragoza UNAM

Version 1.0.0




Licencia

Biologia
FES Zaragoza UNAM

AED

Analisis Exploratorio de Datos 2010

Version 1.0.0

Copyright b

|saiaz H. Salgado Ugarte

Jos& B. Bodriguez Rojaz

F.E.5 Zaragoza D.G.AP.A. UMAM
Proyectos:

PAPLLT. IN2175596

PAPIME 152031

PaPIME PE 205407

PAPIME EMN221403

AED 2010

Advertencia: Este programa esta protegido por las leyes de derechos de autor v obros tratados intermaoionales. La
reproduccidn o distibucidn no autorizadas de este programa o de cualquier parte del mismo pueden dar lugar a
rezponzabilidades civiles y criminales que zeran perseguidas

Licencia

Biologia
FES Zaragoza UNAM

AED 2020

Analisis Exploratorio de Datos 2020

Version 1.1.0

Copyright by:

saias Hazarmabeth Salgado-!
& Ricardo Rodriguez-Rojas
dnica Mitsui S aito-Duezada
5. Zaragoza D.G.AP.&. UNAM

AED 2020

0S8
*APLLT, IN217553E, [G2071215
PAPIME 192031, EN221403, PE 20540
PE20E6213, RL20031E, PE207417

Advertencia: Este programa esta protegido por las leyes de derechos de autor v otios hatados intemacionales. La
reproduccisn o distribucion no autorizadas de este programa o de cualquier parte del mismo pueden dar lugar a
responsabilidades civiles y criminales que serdn perseguidas




hﬂ!/us:/bmfem python origin = (int(start/delta)-0.5)*delta

4 coding: utf-8 "
if n+l<numbin:

Windows 10
else:

import numpy as np maxnoemp = numbin

import pandas as pd

4# # Import Data
binmesh = np.zeros (numbintl)
# In[2]: counts = np.zeros(numbin+1)
J = np.zercs (numbin+1)

data = np.loadtxt (' _datal.raw')
4 # Binmesh Calc
4 In[3]: 4 In[6]:
n = len(data) for i in range(0,n):
index = int((data[i]-origin)/delta)
if binmesh[index]==0:
# # Model Parameters binumber = binumber+l
J[binumber] = index
# Tn[4]: unta[binumber] = 1
binmesh[index] = binumber
params = np.loadtxt('_inpval.raw') else:
counts [int(binmesh[index])] = counts[int(binmesh[index]) ]+l
h = £loat(params[0])
M = int(params[l]} midval = []
kernel type = int(params[2]) for ia in range(0,numbin):
value = ((0.5+ia)*delta) + origin

midval.append (value)
$ # Initial Cale

¢ In[5]: ¢ # Create Weight

4 In[7]:
maxval = data[-1];

minval = data[0];
def CreateWeight (kerneltype,M):

if kernel_type

h = 4%h if kerneltype == 1:
cm = M/ ((2*M-1)* (n*h))
del = h/M wM = [cm for 1 in range(0,M)]
nuwbin = int((maxval-minval)/delta)+2* (d+l+round((M/10)+0.5))

start = (minval-h)-delta*0.1

if start<0:
origin = (round{(start/delta}—0.5)-0.5)*delta

elze:
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L2 Cross Validation (WARP), delta = 1, Kernel = 4

-validation for WARPing density estimation, Quartic kernel

CV-value B. 915 16 Bandwidth
CV-value B .6 68 M-value 2 Bandwidth
CV-value 5 6585 M-value 3 Bandwidth
CV-value B . 7. M-value 2 Bandwidth
CV-value -B.01853272 M-value : Bandwidth




Biased Cross Validation (WARP), delta = 1, Kernel = 1

T
20
M-value

Biased Cv-value : ' M-value Bandwidth
Biased Cv-value = 8. : M-value : Bandwidth
Biased Cv-value : / M-value Bandwidth
Biased Cv-value = M-value ] Bandwidth
Biased Cv-value : 5 M-value ] Bandwidth




WARPiIng density (polygon version), bw = 10, M = 10, Ker = 4 WARPIng density (polygon version), bw = 15, M = 10, Ker = 4

T T T T T T T
100 150 200 100 150 200 250
Midpoints Midpoints




help gwarprpy [5TB-3@: snpl@ (original version)]

Title
pwarprpy — Adjusted prediction error for WARPing regression
(Nadaraya-Watson estimator) (Python script version)
Syntax

gwarprpy {xvar yvar} [if] [in] , delta(#) selec(#) kercode(#) [mstart(#)
mend(#) bound(#) gen(cvval mvol hval) grsel(#) nograph
graph_options]

Description

pwarprpy calculates the adjusted prediction error of the WARPing
approximation of the Nadaraya-Watson with several penalizing functions in
order to find an optimal bandwidth for kernel regression. As a default this
command draws a graph of score vs. mval but the user may shift to the score
vs. bandwidth graph with the option grsel, and displays a table with the five
minimal values for the score and corresponding mval and bandwidths.

Options

delta(#) specifies the desired accuracy for estimation (equivalent to the
small bin width in WARPing density estimation).

{opt select{(#) refers to the penalizing function according to the following
numeric selector codes:

Shibata's model selector
Generalized cross-validation
Akaike's information criterion
Finite prediction error

Rice's T

W Wk e
1l

kercode(#) specifies the weight function (kernel) to calculate the required
univariate densities according to the following numerical codes:

Uniform

= Triangle
Epanechnikov
Quartic (Biweight)
Triweight

= Gaussian

(Y L B R WV I
1l

mstart(#) permits to specify the initial value for the range of mval

(equivalent to the bandwidth) used for the score minimum search. As a
default mstart = 5.




G(M) CV (WARP), Penalizing function = GCV, Kernel = 4

Score value

. gwarprpy accel time, d{.3) s(2) k(4) mstart(5) mend(28)

G(M) CV (WARP) N-W regression, PF = GCV, Kernel = 4, Delta = .3

M-value = 8 Score value = 593.3219 Bandwidth = 2.4800
M-value = 7 Score value = 594 _.52936 Bandwidth = 2.1866
M-value = 9 Score value = 597.85951 Bandwidth = 2.7666
M-value = 16 Score value = 681.71497 Bandwidth = 3.0060

M-value = 6 Score value = 601.81152 Bandwidth = 1.8066




Score value
29.6

M-value
M-value
M-value
M-value
M-value

35
36
34
37
33

G(M) CV (WARP), Penalizing function = GCV, Kernel = 4

Score
Score
Score
Score
Score

value
value
value
value
value

. 168885
.178967
.18879
.195848
.283459

Bandwidth
Bandwidth
Bandwidth
Bandwidth
Bandwidth

. gwarprpy wait dura, d(.85) s(2) k(4) mstart(6) mend(28)

M-value
M-value
M-value
M-value
M-value

13
14
12
15
11

Score value
Score value
Score value
Score value
Score value

Il
Iy
s
=
-
=
m
-
=1
il
i
I
s
-
[}
il
et
o
o

29.241667
29.24571

29.246544
29.259684
29.266678

Bandwidth
Bandwidth
Bandwidth
Bandwidth
Bandwidth




Nadaraya-Watson regression (WARP), bw = 2.4, M = 10, Kernel = 4 Nadaraya-Watson regression (WARP), bw = .65, M = 10, Kernel = 4

80
1

Conditional mean
Conditional mean
70
1

60
1

3
Midpoints Midpoints
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7 Noticia Nuevo lib étodos Cuantitativos Computarizados Para Biologia Pesquera

e —
'//4/ trfay Biologia Pesquera

Blologia, Estadistica y Computo para las Ciencias de |a pesca

LIBROS ~ CAPITULOS TESIS ARTICULOS PROYECTOS ESTUDIANTES ~ SOFTWARE

Biometria y Biologia Pesquera Métodos Cuantitativos

Computarizados Para

@ Dr. Isaias Hazarmabeth Salgado Ugarte Eiglogi=Peaquera

¢+ Dra. Verénica Mitsui Saito Quezada

Dr. José Luis Gomez Marquez

& Dra. Bertha Pefia Mendoza Entradas recientes

w Bidl. Yolanda Cortés Altamirano Kernel density estimation for
circular data (“CIRCKDE")
Vision Determinacion de la edad y
crecimiento de organismos
acuaticos con énfasis en peces

C Participar en |la formacion académica de profesionistas, especialistas y cientificos biol6gicos con nivel
Métodos Cuantitativos
Computarizados Para Biologia
Pesquera

Data (datos de BBP)

La linea pretende contribuir a la convivencia armonica entre los habitantes y los recursos naturales del ADO (programas usuario)
pais en un entorno de aprovechamiento sostenible

s s Comentarios recientes
Misién | comentariosrecientes

€ La linea de investigacion sobre Biometria y Biologia Pesquera tiene como mision contribuir al

crecimiento de las ciencias bioldgicas (en particular a las disciplinas relacionadas con los organismos El Andlisis Exploratorio de
acuaéticos potencial o efectivamente explotados y en general con aquellas relacionadas con los seres Datos Bioldgicos.

vivos) por medio de la aplicacion, desarrollo y difusion de procedimientos matematicos y estadisticos que Fundamentosy Aplicaciones
sirvan como base para el desarrollo de teorias cuantitativas con el fin de comprender a los fenomenos

biolégicos y fomentar el aprovechamiento sostenible de los recursos biolégicos

de excelencia capacitados para aplicar, desarrollar y difundir procedimientos matematicos y estadisticos
en la propuesta de alternativas de solucion a problemas surgidos por la interaccién de sistemas biolégicos
y humanos.

Objetivo general




Thank you very much




