5.20 Composition ver.0.1

composition method

exponential distribution

F(xX)=1- exp(- A X) A0 0
F!x)=- In(1- x) A A O 0
exponential

A exponential

Symmetric Laplace Distribution(double exponential)

exponential
A

exponential double exponential

pdf

Laplace

0.5

0.5
f(x)=0.5 * x 0
f(x)=0.5

new; cls;
n=10000;
call compositionf(n);

proc compositionf(n);
local U,X,j;
U=rndu(n,1);
X=zeros(n,1);
=L
do while j<=n;
if rndu(1,1)<0.5;
X[1=In(1-U[j]);
else;

X[1=-In(1-UL]);



endif;
=i+,
endo;

/* Histogram of X */
library pgraph;
graphset;
call hist(X,19);
retp(X);

endp;
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Laplace pdf A
A
fx)=2e, —w<x<w
2
pdf A A
new; cls;
lambda=2;
n=10000;

call rndlaplace(lambda,n);

proc rndlaplace(lambda,n);
local U,X,j;
U=rndu(n,1);



X=zeros(n,1);
=1
do while j<=n;
if rndu(1,1)<0.5;
X[j]=1/lambda*In(1-U[j);
else;
X[j]=-1/lambda*In(1-U[j]);
endif;
=i,
endo;
/* Histogram of X */
library pgraph;
graphset;
call hist(X,19);
retp(X);
endp;
A

0.5

Laplace

Asymmetric Laplace Distribution

new; cls;

alpha=1; beta=3;

n=10000;

call rndasymlap(alpha,beta,n);

proc rndasymlap(alpha,beta,n);
local U,X,j;
U=rndu(n,1);
X=zeros(n,1);
=1

Laplace
density
Laplace A

0.5



do while j<=n;
if rndu(1,1)<0.5;
X[j]=1/alpha*In(1-U[j]);
else;
X[j]=-1/beta*In(1-UIj]);
endif;
=i+,
endo;
/* Histogram of X */
library pgraph;
graphset;
call hist(X,19);
retp(X);
endp;
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Hyperexponential Distribution
exponential Hyperexponential

exponential

new; cls;
n=10000;
call hyperexp(0.6,0.4,1,2,n);

proc hyperexp(alphal,alpha2,lambdal,lambda2,n);
local Ua,1,j,Ub,X;
[* Parameter check */
if lambdal<=0 or lambda2<=0;
errorlog "ERROR: Parameter lambda's must be positive number.";
retp(".");
elseif alphal<0 or alpha2<0;
errorlog "ERROR: Parameter alpha's must be non negative.";
retp(".");
elseif alphal+alpha2/=1;
errorlog "ERROR: Relation alphal+alpha2=1 must hold.";
retp(".");
endif;
I* Generate | */
Ua=rndu(n,1);
I=zeros(n,1);
=1
do while j<=n;
if Ua[j]<alphal;
101=1;
else;
Il1=2;
endif;
j=it+L;
endo;
[* Generate X */
Ub=rndu(n,1);

X=zeros(n,1);



=1
do while j<=n;
if 1[j]==1;
X[j]=-1/lambda1*In(Ubl[j]);
else;
X[j]=-1/lambda2*In(Ublj]);
endif;
=+
endo;
[* Histogram of X */
library pgraph;
graphset;
call hist(X,19);
retp(X);
endp;
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composition pdf
pdf

exponential  composition
new; cls;
alpha={0.5,0.2,0.1,0.1,0.1};
lambda={1,2,3,4,5};
n=10000;
call rndhyperexp(alpha,lambda,n);

proc rndhyperexp(alpha,lambda,n);
local Ua,l,j,k,Ub,X;
[* Parameter check */
if not lambda>0;
errorlog "ERROR: Parameter lambda's must be positive number.";
retp(".");
elseif not alpha>=0;
errorlog "ERROR: Parameter alpha's must be non negative.";
retp(".");
elseif fne(sumc(alpha),1);
errorlog "ERROR: Relation alphal+alpha2+...=1 must hold.";
retp(".");
endif;
[* Generate | */
alpha=cumsumc(alpha);
Ua=rndu(n,1);
I=zeros(n,1);
=L
do while j<=n;
k=rows(alpha);
do while k>=1;
if Ua[j]<alphalk];
Il1=k;
endif;
k=k-1;

endo;



j=it+l;
endo;

[* Generate X */
Ub=rndu(n,1);
X=zeros(n,1);
=1
do while j<=n;

k=1;

do while k<=rows(alpha);
if 1[j]==k;

X[j]=-1/lambda[k]*In(Ub[j]);

endif;
k=k+1;

endo;

=i+,

endo;

/* Histogram of X */
library pgraph;
graphset;
call hist(X,19);
retp(X);

endp;
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new; cls;

a=0.7;
x=seqa(0,0.01,101);
fn f(x,a)=a*1+(1-a)*2*Xx;

fn g(x,a)=a*1*ones(rows(x),1);

library pgraph;
graphset;
xtics(0,1,0.1,0);
ytics(0,2-a,0.1,0);
xy(x,f(x,a)~g(x,a));
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f(x) @ )

composition
f) a fix) o f(x)

£(x) @ )
0
x f(X)
0.7 0.3
new; cls;
a=0.7;
n=10000;

x=rndhori(a,n);

proc rndhori(a,n);
local U,X,j;
U=rndu(n,1);
X=zeros(n,1);
=1
do while j<=n;
if rndu(1,1)<a;
X[i1=Vl;
else;
X[i1=sqrt(U[]);
endif;
=i+,
endo;

/* Histogram of X */
library pgraph;
graphset;
call hist(X,19);
retp(X);

endp;
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