5.14 Kernel (1) ver.0.1

new; cls;
library pgraph;
graphset;
rndseed 1000;

h=0.1;

n=10000;

x=rndn(n,1);
x=sortc(x,1);
a=round((x[n]-x[1])/h);
hist(x,a);
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Uniform Kernel

new; cls;

library pgraph;
rndseed 1000;

call plotdens(10000,1);

proc plotdens(n,h);
local x,points,dens,kern,i;
x=rndn(n,1);
x=sortc(x,1);
points=seqga(x[1],(x[n]-x[1])/100,101);
dens=pdfn(points);
i=1; kern=zeros(101,1);
do while i<=101;
/* Here, we use uniform kernel. */
kern[i]=ukernel(points[i],x,h);
i=i+1;
endo;
xy(points,dens~kern);
retp(dens~kern);
endp;

proc ukernel(x0,x,h);
local n,u,kv;
n=rows(x);
u=(x0-x)/h;
kv=0.5*(abs(u).<=1);
retp( 1/(n*h)*sumc(kv) );
endp;
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Uniform Kernel

density

new; cls;

library pgraph; graphset;
rndseed 1000;

call plotdens(10000);

proc plotdens(n);

Kernel




local x,points,dens,kern,i,j,h;
h={4,2,1,0.1,0.01};
x=rndn(n,1);
x=sortc(x,1);
points=seqga(x[1],(x[n]-x[1])/100,101);
dens=pdfn(points);
i=1; kern=zeros(101,rows(h));
do while i<=101;
/* Here, we use uniform kernel. */
=1
do while j<=rows(h);
kern[i,j]J=ukernel(points[i],x,h[j]);
j=itL
endo;
i=i+1;
endo;
_plegctl=1;
_plegstr="Density¥000h=4¥000h=2¥000h=1¥000h=0.1¥000h=0.01";
xy(points,dens~kern);
retp(dens~kern);
endp;

proc ukernel(x0,x,h);
local n,u,kv;
n=rows(x);
u=(x0-x)/h;
kv=0.5*(abs(u).<=1);
retp( 1/(n*h)*sumc(kv) );
endp;
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new; cls;

library pgraph; graphset;
rndseed 1000;

call plotdens(10000);

proc plotdens(n);
local x,points,dens,kern,i,j,h,alpha;
h={4,2,1,0.1,0.01};
alpha=2;
x=rndgam(n,1,alpha); @ Now we draw from gamma dist. @

x=sortc(x,1);



points=seqga(x[1],(x[n]-x[1])/100,101);
dens=pdfgam(points,alpha); @ pdf here is gamma. @
i=1; kern=zeros(101,rows(h));
do while i<=101;
/* Here, we use uniform kernel. */
=1
do while j<=rows(h);
kern[i,j]=ukernel(points[i],x,h[j]);
j=it+L
endo;
i=i+1;
endo;
_plegctl=1;
_plegstr="Density¥000h=4¥000h=2¥000h=1¥000h=0.1¥000h=0.01";
xy(points,dens~kern);
retp(dens~kern);

endp;

proc ukernel(x0,x,h);
local u,kv;
u=(x0-x)/h;
kv=0.5*(abs(u).<=1);
retp( sumc(kv/(rows(x)*h)) );
endp;

proc pdfgam(x,a);
retp( 1/gamma(a).*x(a-1).*exp(-x) );

endp;
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library pgraph; graphset;

rndseed 1000;
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call plotdens(10000);

proc plotdens(n);
local x,points,dens,kern,i,j,h,alpha;
alpha=2;
x=rndgam(n,1,alpha);
x=sortc(x,1);
/* h=1.059*stdc(x)*n”(-0.2)*1.740; */
h=0.9*minc(stdc(x) | ((x[round(0.75*n)]-x[round(0.25*n)])/1.34))*n"(-0.2);
points=seqga(x[1],(x[n]-x[1])/100,101);
dens=pdfgam(points,alpha);
i=1; kern=zeros(101,rows(h));
do while i<=101;
/* Here, we use uniform kernel. */
=1
do while j<=rows(h);
kern[i,j]J=ukernel(points[i],x,h[j]);
=it
endo;
i=i+1;
endo;
_plegctl=1;
_plegstr="Density¥000h=" $+ftos(h,"%*.*If",4,3); @ printh @
xy(points,dens~kern);
retp(dens~kern);
endp;

proc ukernel(x0,x,h);
local u,kv;
u=(x0-x)/h;
kv=0.5*(abs(u).<=1);
retp( sumc(kv/(rows(x)*h)) );
endp;

proc pdfgam(x,a);
retp( 1/gamma(a).*xN(a-1).*exp(-x) );
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Kernel

new; cls;

library pgraph;

graphset;

u=sega(-1,0.01,200);

I* Kernel Values */

kv1=0.5*(abs(u).<=1);

kv2=(1/sqrt(2*pi))*exp(-0.5*u”2); /* Same as kv2=pdfn(u); */
kv3=(1-abs(u)).*(abs(u).<=1);
kv4=(15/16)*((1-u~2)"2).*(abs(u).<=1);
kv5=(35/32)*((1-un~2)"3).*(abs(u).<=1);



kv6=0.75*(1-u"2).*(abs(u).<=1);

/* Graphic settings */

xscale={-1,1}; yscale={0,1.2};

scale(xscale,yscale);

_plegctl={2,5,6,4.3};
_plegstr="Uniform¥000Gauss¥000Triangular¥000Biweight¥000Triweight
¥000Epanechnikov";

xy(u,kvl~kv2~kv3~kv4~kv5~kv6);
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library pgraph;
graphset;

rndseed 88;

alpha=2; n=50;
x=rndgam(n,1,alpha);
call plotdn(x);

proc plotdn(x);

local n,h,points,i,kern;

n=rows(x);

x=sortc(x,1);

h=0.9*minc(stdc(x) | ((x[round(0.75*n)]-x[round(0.25*n)])/1.34))*n"(-0.2);

points=seqga(x[1],(x[n]-x[1])/1000,1001);

i=1; kern=zeros(1001,6);

do while i<=1001;
kern[i,1]=kernels(points[i],x,h,"uniform");
kern[i,2]=kernels(points[i],x,h,"gauss");
kern[i,3]=kernels(points[i],x,h,"triangular");
kern[i,4]=kernels(points[i],x,h,"biweight");
kern[i,5]=kernels(points[i],x,h,"triweight");
kern[i,6]=kernels(points[i],x,h,"epanechnikov");
i=i+1;

endo;

begwind;

window(2,1,0);

setwind(1);
xtics(0,ceil(x[n]),1,5);
hist(x,ceil((x[n]-x[1])/h));

setwind(2);
graphset;
_plegctl={2,9,6.5,3};
_plegstr="uniform¥000gauss¥000triangular¥000biweight¥000triweight¥000ep

anechnikov";

xtics(0,ceil(x[n]),1,5);
ytics(0,0.6,0.6,6);
ylabel("kernel density");



xy(points,kern);
endwind;
retp(kern);

endp;

proc kernels(x0,x,h,types);

local u,kv;

u=(x0-x)/h;

if types$=="uniform";
kv=0.5*(abs(u).<=1);

elseif types$=="gauss";
kv=(1/sqrt(2*pi))*exp(-0.5*u"2);

elseif types$=="triangular";
kv=(1-abs(u)).*(abs(u).<=1);

elseif types$=="biweight";
kv=(15/16)*((1-un2)"2).*(abs(u).<=1);

elseif types$=="triweight";
kv=(35/32)*((1-un2)"3).*(abs(u).<=1);

elseif types$=="epanechnikov";
kv=0.75*(1-u"2).*(abs(u).<=1);

else;
errorlog "ERROR: Type must be either of the following:";
errorlog "uniform/gauss/triangular/biweight/triweight/epanechnikov";

endif;

retp( sumc(kv/(rows(x)*h)) );

endp;

proc pdfgam(x,a);

retp( 1/gamma(a).*x(a-1).*exp(-x) );

endp;
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