5.19

acceptance rejection method
pdf

new; cls;
n=10000;
fn f(x)=2*x;
fn g(x)=1;
a=2;

X=zeros(n,1);
i=1;
do while i<=n;
Y=rndu(1,1);
U=rndu(l,1);
if U<=f(Y)/(a*g(Y));
X[]=Y;
i=i+1;
endif;

endo;
library pgraph;
graphset;

call hist(X,19);
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U<=f(Y)/(a*g(Y)) U<=1-Y
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procedure
max ax g(Y)

new; cls;

nu=0.5;

n=10000;

fn f(x)=pdfged(x,nu);

call rejmethod(&f,n);
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proc rejmethod(&f,n);
local low,up,s,fs,max,X,i,Y,U,f.proc;
low=-5; up=5;

/* get max f(x) */
s=seqga(low,0.01,(up-low)/0.01+1);
fs=zeros((up-low)/0.01+1,1);
i=1;
do while i<=rows(fs);

fs[i]=f(s[i]);

i=i+1;
endo;
max=maxc(fs);

[* acceptance rejection method */
X=zeros(n,1);
i=1;
do while i<=n;

Y=(up-low)*rndu(1,1)+low;
U=rndu(1,1);
if U<=f(Y)/max; /* max=a*g(x) */
X[=Y;
i=i+1;
endif;
endo;
library pgraph;
graphset;
call hist(X,19);
retp(X);
endp;

proc pdfged(x,nu);
local b;
if nu<=0;
errorlog "ERROR: Shape parameter nu is not positive" ;
end;
endif ;



b=((2™(-2/nu))*(gamma(1/nu))/(gamma(3/nu)))*(0.5);
retp( nu*exp(-0.5*(abs(x/b)(nu)))/(b*gamma(l/nu)*(2~(1+1/nu))) );
endp;
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Kernel Density Monte Carlo

new; cls;
data=rndgam(100,1,2);
n=1000;

call rndkern(data,n);

proc rndkern(data,n);
local m,nn,low,up,maxf,X,i,Y,U;
m=plotdens(data);
nn=rows(m);
low=m[1,1]; up=m[nn,1];
maxf=maxc(m[.,2]);
library pgraph;
graphset;
pggwin auto;
title("kernel density f(x)");
xy(m[.,1],m(.,2]);
print "maxf=" maxf;
print/rz "[" low "," up "1";
print;
print "Proceeding...(wait for a long time)";
[* acceptance rejection method */
X=zeros(n,1);
i=1;
do while i<=n;
Y=(up-low)*rndu(1,1)+low;
U=rndu(1,1);
if U<=f(Y)/maxf;
X[=Y;
OO00000Odcall sleep(0.1);
print/lz i "out of " n;
i=i+1;
endif;
endo;
title("histogram of random draw");



call hist(X,19);
retp(X);
endp;

proc f(x);
local m,fx,index;
m=plotdens(data);
fx=m[.,2];
index=minindc(abs(m[.,1]-x));
retp(fx[index]);

endp;

proc plotdens(x);
local npoints,n,h,points,kern,i,j;
npoints=1001;
n=rows(x);
x=sortc(x,1);
h=1.059*stdc(x)*n”~(-0.2)*1,;
points=seqga(x[1],(x[n]-x[1])/(npoints-1),npoints);
i=1; kern=zeros(npoints,1);
do while i<=npoints;
=1
do while j<=rows(h);
kern[i,j]l=gkernel(points[i],x,h[j]);
j=itL
endo;
i=i+1;
endo;
retp(points~kern);
endp;

proc gkernel(x0,x,h);
local u,kv;
u=(x0-x)/h;
kv=(1/sqrt(2*pi))*exp(-0.5*u2);
retp( sumc(kv/(rows(x)*h)) );



endp;
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Density GH

Kernel Density Monte Carlo density
pdf
density
f(x,dens) GH
new; cls;

lambda=1; alpha=1; beta=0; delta=1; mu=0;

x=sega(-5,0.1,101); /* x=seqa(-5,0.01,1001); is better for normal version of GAUSS. */
dens=pdfgh(x,lambda,alpha,beta,delta,mu);

n=10000;

call rndfun(dens,n);

proc rndfun(dens,n);
local m,nn,low,up,maxf,X,i,Y,U;
m=dens;
nn=rows(m);
low=m[1,1]; up=m[nn,1];
maxf=maxc(m[.,2]);
library pgraph;
graphset;
pggwin auto;
title("density f(x)");
xy(m[.,1],m[.,2]);
print "maxf=" maxf;
print/rz "[" low "," up "1";
print;
print "Proceeding...(wait for a long time)";
[* acceptance rejection method */
X=zeros(n,1);
i=1;
do while i<=n;
Y=(up-low)*rndu(1,1)+low;
U=rndu(1,1);



if U<=f(Y,dens)/maxf;
X[=Y;
call sleep(0.1);
print/lz i "out of " n;
i=i+1;
endif;
endo;
title("histogram of random draw");
call hist(X,19);
retp(X);
endp;

proc f(x,dens);
local m,fx,index;
m=dens;
fx=m[.,2];
index=minindc(abs(m[.,1]-x));
retp(fx[index]);

endp;

proc pdfgh(x,lambda,alpha,beta,delta,mu);

local yI,K1,K2,gam;

yI=29]

0;

_intord=40;

K1=0.5*intquad1(&f1,yl);

K2=0.5*intquad1(&f2,yl);

gam=sqrt(alpha”2-beta™2);

retp( x~((gam./delta)ambda./(sqrt(2*pi)*K2))

F(K1./(sgrt(deltan2+(x-mu)”2)./alpha)”(0.5-lambda)). *exp(beta.*(x-mu)));

endp;

fn f1(y)=y”((lambda-1)-0.5).*exp(-0.5.*alpha.*sqgrt(delta”2+(x-mu)"2).*(y+y”~(-1)));
fn f2(y)=y”(lambda-1).*exp(-0.5.*delta.*sqrt(alpha”2-beta™2).*(y+y”(-1)));
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9(x)

new; cls;
x=seqa(0,0.01,101);
fn f(X)=3*x"2;

fn g(x)=2*x;

a=1.5;

library pgraph;

graphset;
xtics(0,1,0.1,0);
xy(x,f(x)~a*g(x)~g(x));
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f(x)

g(x) a(x) a=1.5
pdf  cdf
9(x)  f(x)
) 9
9(x)

new; cls;

n=10000;

fn f(X)=3*x"2;

fn g(x)=2*x;

a=1.5;

X=zeros(n,1);
i=1;
do while i<=n;
Y=rndtri(1,1);
U=rndu(l,1);
if U<=f(Y)/(a*g(Y));
X[i]=Y;
i=i+1;
endif;

endo;

library pgraph;
graphset;
call hist(X,19);

proc rndtri(r,c);
local x;
x=rndu(r,c);
retp( sqrt(x) );
endp;

9(x)
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g(x)

new; cls;
n=10000;

fn f(x)=3*x"2;
fn g(x)=2*x;
a=1.5;

X=zeros(n,1);
i=1; times=0;
do while i<=n;
Y=rndtri(1,1);
U=rndu(l,1);
if U<=f(Y)/(a*g(Y));
X[i]=Y;

g(Y)=2Y

a(Y)



i=i+1;
endif;
times=times+1;
endo;
print "rejection ratio=" (times-n)/times;

library pgraph;
graphset;
call hist(X,19);

proc rndtri(r,c);
local x;
x=rndu(r,c);
retp( sqrt(x) );
endp;

rejection ratio= 0.33342221

new; cls;
n=10000;

fn f(X)=3*x"2;
fn g(x)=1;

a=3;

X=zeros(n,1);
i=1; times=0;
do while i<=n;
Y=rndu(1,1);
U=rndu(l,1);
if U<=f(Y)/(a*g(Y));
X[]=Y;
i=i+1;
endif;
times=times+1;

endo;



print "rejection ratio=" (times-n)/times;

library pgraph;
graphset;
call hist(X,19);

rejection ratio=

new; cls;
x=seqa(0,0.01,101);
fn f(X)=3*x"2;

fn g(x)=2*x;

a=1.5;

library pgraph;

graphset;
xtics(0,1,0.1,0);
call xy(x,f(x)~a*g(x)~3*ones(101,1));

0.66617706

15
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domain range
f(x)

domain range
pdf
pdf

new; cls;
n=10000;
fn f(X)=2*x;
fn g(x)=2*x;

a=1;

X=zeros(n,1);
i=1; times=0;
do while i<=n;
Y=rndtri(1,1);
U=rndu(l,1);
if U<=f(Y)/(a*qg(Y));
X[i]=Y;
i=i+1;
endif;
times=times+1;
endo;
print "rejection ratio=" (times-n)/times;

library pgraph;

pdf

pdf

pdf



graphset;
call hist(X,19);

proc rndtri(r,c);

local x;
x=rndu(r,c);
retp( sqrt(x) );
endp;
rejection ratio= 0.00000000
pdf f(x)
9(x)
1 01
2 01
3 0.3
4 0.2
5 0.2
6 0.1
new; cls;

p={0.1,0.1,0.3,0.2,0.2,0.1};

g(x)
()
if U<=f(Y)/(a*g(Y));

9(x)

pmf



maxh=maxc(p);
n=10000;

proc f(x,p);
local pp;
if x==1;
pp=p[1];
elseif x==2;
pp=p[2];
elseif x==3;
pp=p[3];
elseif x==4;
pp=p[4];
elseif x==5;
pp=p[5];
else;
pp=p[6];
endif;
retp(pp);
endp;

X=zeros(n,1);
i=1; times=0;
do while i<=n;
Y=ceil(6*rndu(1,1));
U=rndu(l,1);
if U<=f(Y,p)/maxh;
X[i]=Y;
i=i+1;
endif;
times=times+1;
endo;

print "rejection ratio=" (times-n)/times;

library pgraph;
graphset;



call histp(X,6);

rejection ratio= 0.44595268
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