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Metropolis-within-Gibbs
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x={1,2,3} Conditional

a=usample(seqa(l,1,rows(joint)),joint[.,b]/sumc(joint[.,b]));

b=usample(sega(1,1,cols(joint)),joint[a,.]'/sumc(joint[a,.]"));
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new; cls;

rndseed 1000;

joint={0.1 0.2 0.2,
0.10.10.3};

call dgsample(joint,1000);

proc dgsample(joint,times);
local a,b,ma,mb,mjoint,i,result;
a=1; b=1; @ Beginning from (1,1). @
ma=zeros(times,1); mb=zeros(times,1);
mjoint=zeros(rows(joint),cols(joint));
i=1;
do while i<=times;
a=usample(sega(l,1,rows(joint)),joint[.,b]/sumc(joint][.,b]));
b=usample(sega(1,1,cols(joint)),joint[a,.]'/sumc(joint[a,.]"));
mali]=a;
mb[i]=b;
mjoint[a,b]=mjoint[a,b]+1;
i=i+1;
endo;
result=mjoint/sumc(sumc(mjoint));
print joint;
print result;
retp(result);
endp;

proc usample(x,p);
local n,u,y;

n=rows(x);



if n>10;
errorlog "ERROR: This function can sample only n<=10.";
retp(".");
endif;
if rows(x)/=rows(p);
errorlog "ERROR: Rows of x and its p must be the same.";
retp(".");
endif;
_fcmptol=1e-2;
if fne(sumc(p),1);
errorlog "ERROR: Sum of the probabilities must be 1.";
retp(".");
endif;
u=rndu(l,1);
if u>=0 and u<p[1];
y=x[1];
elseif u>=p[1] and u<(p[1]+p[2]);
y=x[2];
elseif u>=p[2] and u<(p[1]+p[2]+p[3]);
if rows(x)<3;
y=x[2];
else;
y=x[3];
endif;
elseif u>=p[3] and u<(p[1]+p[2]+p[3]+p[4]);
if rows(x)<4;
y=x[3];
else;
y=x[4];
endif;
elseif u>=p[4] and u<(p[1]+p[2]+p[3]+p[4]+Pp[5]);
if rows(x)<5;
y=x[4];
else;
y=X[5];
endif;



elseif u>=p[2] and u<(p[1]+p[2]+p[3]+p[4]+P[5]+p[6]);

if rows(x)<6;
y=x[5];
else;
y=x[6];
endif;

elseif u>=p[2] and u<(p[1]+p[2]+p[3]+p[4]+pP[5]+p[6]+P[7]);

if rows(x)<7;
y=x[6];
else;
y=x[7];
endif;

elseif u>=p[2] and u<(p[1]+p[2]+p[3]+p[4]+p[5]+p[6]+p[7]+pPI8]);

if rows(x)<8;
y=x[7];
else;
y=x[8];
endif;

elseif u>=p[2] and u<(p[1]+p[2]+p[3]+p[4]+p[5]+p[6]+p[7]+p[8]+P[9));

if rows(x)<9;
y=x[8];
else;
y=x[9];
endif;
else;
y=x[10];
endif;
retp(y);
endp;
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myu=sqrt(var/n)*rndn(1,1)+xbar;

var=sumc((x-myu)”2)/rndx2(1,1,n);

my var
xbar times
new; cls;
rndseed 1000;
x=rndnorm(20,1,5,2); O /* mean=5 sigma=2 (var=4) */

call gsample(x,0,0,10000); O /* myu0=0 var0=0 times=1000 */

proc(2)=gsample(x,myu0,var0,times);
local myu,var,n,xbar,myum,varm,i;
myu=myu0; var=varO0;
n=rows(x);
xbar=meanc(x);
myum=zeros(times,1); varm=zeros(times,1);
i=1;
do while i<=times;
myu=sqrt(var/n)*rndn(1,1)+xbar;
var=sumc((x-myu)”2)/rndx2(1,1,n);
myum|[i]=myu;
varm[i]=var;
i=i+1;
endo;
/* Display and Graph the Results */



print "posterior mean=" meanc(myum);
print "posterior mean of var=" meanc(varm);
library pgraph;

graphset;

pggwin many;

call hist(myum,50);

call hist(varm,50);
xy(seqa(1,1,times),myum);
xy(seqa(1,1,times),varm);

retp(myum,varm);

endp;

proc rndx2(r,c,df);
local m,x,i;
m=zeros(r,c);
i=1;
do while i<=c;
x=rndn(r,df);
X=X.*X;
m[.,i]=sumc(x’);
i=i+1;
endo;
retp(m);
endp;

fn rndnorm(r,c,m,s)=s*rndn(r,c)+m;

GAUSS  x 2

procedure

posterior mean= 4.9766538
posterior mean of var= 3.3166233



Metropolis-Hastings

Proposal Gibbs Sampling

Proposal Distribution

Proposal Target Distribution

N(0,1)
Proposal
times

Metropolis-Hastings

alpha=(-xp"2+x12)/2;

new; cls;
rndseed 1000;
call mhsample(2,0,10000);

proc(2)=mhsample(up,x0,times);
local x,mx,accept,i,xp,alpha,u,ratio;
X=X0;
mx=zeros(times,1); accept=0;
i=1;
do while i<=times;
xp=x+rndunif(1,1,-up,up);
alpha=(-xp~2+x°2)/2; @ Log difference of the target distribution of N(0,1). @
u=In(rndu(1,1));
if u<alpha;
X=XP;
accept=accept+1;
endif;

mx[i]=x;



i=i+1;
endo;
ratio=accept/times;

/* Display and Graph the Results */
print "Acceptance Ratio=" ratio;
print "mean=" meanc(mx);
print "s.d.=" stdc(mx);
library pgraph;
graphset;
pggwin many;
call hist(mx,50);
xy(seqa(1,1,times),mx);
retp(mx,ratio);

endp;

fn rndunif(r,c,low,up)=(up-low)*(rndu(r,c)-0.5)+low+(up-low)/2;

Acceptance Ratio= 0.62770000
mean= -0.016655616
s.d.= 0.97172303

Target Distribution  N(0,1)
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Log Target Distribution
Bivariate

new; cls;

rndseed 1000;

fn targetdist(x,y)=-(5*x"2-2*5*x*y+5*y"2); /* You could change this */
call mhsample(2,2,0,0,10000); @ Bivariate Case @

proc(3)=mhsample(upx,upy,x0,y0,times);
local x,y,mx,my,accept,i,xp,yp,alpha,u,ratio;
x=X0; y=x0;
mx=zeros(times,1); my=zeros(times,1); accept=0;
i=1;
do while i<=times;
xp=x+rndunif(1,1,-upx,upx);
yp=y+rndunif(1,1,-upy,upy);
alpha=targetdist(xp,yp)-targetdist(x,y); @ Log difference of target distribution @
u=In(rndu(1,1));
if u<alpha;
X=Xp; Y=Yp;
accept=accept+1;
endif;
mx[i]=x; my[il=y;
i=i+1;
endo;
ratio=accept/times;
/* Display and Graph the Results */
print "Acceptance Ratio=" ratio;
library pgraph;
graphset;
xy(mx,my);
retp(mx,my,ratio);

endp;

fn rndunif(r,c,low,up)=(up-low)*(rndu(r,c)-0.5)+low+(up-low)/2;
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times Metropolis-within-Gibbs

new; cls;

rndseed 1000;
x=rndnorm(20,1,5,4);

call mwgsample(x,0,1,2,1,10000);

proc(4)=mwgsample(x,myu0,sigma0,dmyu,dsigma,times);
local myu,sigma,myum,sigmam,acceptmyu,acceptsigma,i;
local myustar,sigmastar,Inalpha,u,ratiomyu,ratiosigma;
myu=myu0; sigma=sigmao;
myum=zeros(times,1); sigmam=zeros(times,1);
acceptmyu=0; acceptsigma=0;
i=1;
do while i<=times;
/* Sampling myu */
myustar=myu-+rndunif(1,1,-dmyu,dmyu);
Inalpha=posterior(x,myustar,sigma)-posterior(x,myu,sigma);
u=In(rndu(1,1));
if u<inalpha;
myu=myustar;
acceptmyu=acceptmyu+1,;
endif;
myum|[i]=myu;
/* Sampling sigma */
sigmastar=sigma-+rndunif(1,1,-dsigma,dsigma);
Inalpha=posterior(x,myu,sigmastar)-posterior(x,myu,sigma);
u=In(rndu(1,1));
if u<inalpha;
sigma=sigmastar;
acceptsigma=acceptsigma-+1;
endif;

sigmam([i]=sigma;



i=i+1;
endo;
ratiomyu=acceptmyu/times;
ratiosigma=acceptsigma/times;
/* Display and Graph the Results */
print "Acceptance Ratio of myu=" ratiomyu;

print "Acceptance Ratio of sigma=" ratiosigma;

print "posterior mean =" meanc(myum);
print "posterior mean of sigma =" meanc(sigmam);
library pgraph;

graphset;

pggwin many;

call hist(myum,50);

call hist(sigmam,50);
xy(seqa(1,1,times),myum);
xy(seqa(1,1,times),sigmam);
retp(myum,sigmam,ratiomyu,ratiosigma);

endp;

proc posterior(x,myu,sigma);
local n,Inpost;
n=rows(x);
Inpost=-(n+1)*In(sigma)-sumc((x-myu)”2)/(2*sigma”2);
retp(Inpost);

endp;

fn rndunif(r,c,low,up)=(up-low)*(rndu(r,c)-0.5)+low+(up-low)/2;

fn rndnorm(r,c,m,s)=s*rndn(r,c)+m;

Acceptance Ratio of myu= 0.54980000
Acceptance Ratio of sigma= 0.65800000
posterior mean = 4.9095802

posterior mean of sigma = 3.6115127



Migdpoint
Midpaind

T Mps 13 13377 3000
T Mpes 13 1397:33 3000

Oog 0d8 00f 009 005 0OOf COfF 002 CdE 0 0og 008 O0f 009 00% OO COE Oos CdE o

Avuanbsly g Ansanbsly g

L]
L]




	Gibbs Sampling
	Metropolis-Hastings

