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new; cls;
load data[91,2]=D:¥datafilel7.txt;
y=datal.,2];

{9.c}=hp(y,1600);

library pgraph;

begwind;

window(2,1,1);

setwind(1);
graphset;
ylabel("magnified");
xy(seqa(1,1,rows(y)),zeros(rows(y),1)~c);

setwind(2);
graphset;
xy(seqa(1,1,rows(y)),y~9);

endwind;

proc(2)=hp(y,lambda);

local t,a,i,g,c;

t=rows(y);

a=zeros(t,t);

i=3;

do while i<=t-2;
a[i,i-2]=lambda;
a[i,i-1]=-4*lambda;
a[i,i]=1+6*lambda;
a[i,i+1]=-4*lambda;
a[i,i+2]=lambda;
i=i+1;

endo;

a[l,1]=1+lambda; a[t,t]=1+lambda;
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a[l1,2]=-2*lambda; a[t,t-1]=-2*lambda;
a[1,3]=lambda; a[t,t-2]=lambda;
a[2,1]=-2*lambda; a[t-1,t]=-2*lambda;
a[2,2]=1+5*lambda; a[t-1,t-1]=1+5*lambda,;
a[2,3]=-4*lambda; a[t-1,t-2]=-4*lambda,;
a[2,4]=lambda; a[t-1,t-3]=lambda,;
g=inv(a)*y;
C=y-g;
retp(g,c);

endp;
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A 1600 A

cyclical

new; cls;
load data[91,2]=D:¥datafilel7.txt;
y=datal.,2];

{g91,c1}=hp(y,1e+10);
{g92,c2}=Itrend(y);
library pgraph;
begwind;
window(2,1,1);
setwind(1);
graphset;
ylabel("magnified");
xy(seqa(1,1,rows(y)),zeros(rows(y),1)~cl);
setwind(2);
graphset;
xy(seqa(1,1,rows(y)),y~g1);
endwind;

print g2-g1;

proc(2)=hp(y,lambda);

local t,a,i,g,c;

t=rows(y);

a=zeros(t,t);

i=3;

do while i<=t-2;
a[i,i-2]=lambda;
a[i,i-1]=-4*lambda;
a[i,i]=1+6*lambda;
a[i,i+1]=-4*lambda;
a[i,i+2]=lambda;

i=i+1;



endo;
a[l,1]=1+lambda; a[t,t]=1+lambda;
a[l1,2]=-2*lambda; a[t,t-1]=-2*lambda;
a[1,3]=lambda; a[t,t-2]=lambda;
a[2,1]=-2*lambda; a[t-1,t]=-2*lambda;
a[2,2]=1+5*lambda; a[t-1,t-1]=1+5*lambda,;
a[2,3]=-4*lambda; a[t-1,t-2]=-4*lambda,;
a[2,4]=lambda; a[t-1,t-3]=lambda,;
g=(inv(a))*y;
C=y-g;
retp(g,c);

endp;

proc(2)=Itrend(y);
local t,x,b,qg,c;
t=rows(y);
x=ones(t,1)~seqa(1,1,t);

b=inv(Xx'X)*X'y;

g=x*b;

C=y-0;

retp(g,c);
endp;
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n=rows(y);
y=In(y);

y=y[2:n,.]-y[1:n-1,];
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Polynomial

new; cls;

load data[91,2]=D:¥datafilel7.txt;
y=(data[.,2]);

n=rows(y);

y=In(y);

y=y[2:n,.]-y[1:n-1,.];

{g,c}=ptrend(y,10);

library pgraph;

begwind;

window(2,1,1);

setwind(1);
graphset;
ylabel("magnified");
xy(seqa(1,1,rows(y)),zeros(rows(y),1)~c);

setwind(2);
graphset;
xy(seqa(1,1,rows(y)),y~9);

endwind;



proc(2)=ptrend(y,order);

local t,xt,x1,i,x,b,c,g;

t=rows(y);

xt=seqga(1,1,t);

x1=seqa(1,1,t);

i=2;

do while i<=order;
xt=xt~(x1M);
i=i+1;

endo;

x=ones(t,1)~xt;

b=inv(x'X)*X'y;

g=x*b;

C=y-0;

retp(g,c);
endp;
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Baxter-King
Band Pass

phi If

If

Hodrick-Prescott

new; cls;

load data[91,2]=D:¥datafilel7.txt;
y=(data[.,2]);

n=rows(y);

y=In(y);

y=y[2:n,.]-y[1:n-1,.];

{g.c}=bk(y,6,32,8);

library pgraph;

begwind;

window(2,1,1);

setwind(1);
graphset;
ylabel("magnified");
xy(seqa(1,1,rows(y)),zeros(rows(y),1)~c);

setwind(2);
graphset;
xy(seqa(1,1,rows(y)),y~9);

endwind;

procedure
1000

1000



proc(2)=bk(y,high,low,k);

local t,a,i,phi,theta,b,c,q;

t=rows(y);

a=zeros(k+1,1);

a[1]=(2*pi/high-2*pi/low)/pi;

i=1;

do while i<=k;
a[i+1]=(sin(i*2*pi/high)-sin(i*2*pi/low))/(i*pi);
i=i+1;

endo;

if low>1000;
phi=1;

else;
phi=0;

endif;

theta=a[1]+2*sumc(a[2:k+1]);

theta=phi-theta/(2*k+1);

a=a+theta;

b=zeros(2*k+1,1);

b[k+1]=a[1];

i=1;

do while i<=k;
b[k+1-i]=a[i+1]; b[k+1+i]=a[i+1];
i=i+1;

endo;

c=zeros(t,1);

i=k+1;

do while i<=t-k;
c[i]=b'y[i-k:i+k,.];
i=i+1;

endo;

g=y-C;

retp(g,c);

endp;
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new; cls;

load data[91,2]=D:¥datafilel7.txt;
y=(datal[.,2]);

y=cma(y);

n=rows(y);

y=In(y);

y=y[2:n,.]-y[1:n-1,.];

{g,c}=bk(y,6,32,8);
library pgraph;
begwind,;
window(2,1,1);

Cyclical



setwind(1);
graphset;
ylabel("magnified");
xy(seqa(1,1,rows(y)),zeros(rows(y),1)~c);
setwind(2);
graphset;
xy(seqa(1,1,rows(y)),y~9);
endwind;

proc(2)=bk(y,high,low,k);

local t,a,i,phi,theta,b,c,q;

t=rows(y);

a=zeros(k+1,1);

a[1]=(2*pi/high-2*pi/low)/pi;

i=1;

do while i<=k;
a[i+1]=(sin(i*2*pi/high)-sin(i*2*pi/low))/(i*pi);
i=i+1;

endo;

if low>1000;
phi=1;

else;
phi=0;

endif;

theta=a[1]+2*sumc(a[2:k+1]);

theta=phi-theta/(2*k+1);

a=a+theta;

b=zeros(2*k+1,1);

b[k+1]=a[1];

i=1;

do while i<=k;
b[k+1-i]=a[i+1]; b[k+1+i]=a[i+1];
i=i+1;

endo;

c=zeros(t,1);

i=k+1;



do while i<=t-k;
c[i]=b'y[i-k:i+k,.];
i=i+1;

endo;

g=y-C

retp(g,c);

endp;

proc cma(y);

local t,k,m,i,m1,m2;

t=rows(y);

k=cols(y);

m=zeros(t-4,k);

i=1;

do while i<=t-4;
m1=(y[i,.J+y[i+1,.]+y[i+2,.]+y[i+3,.])/4;
m2=(y[i+1,.]+y[i+2,.]+y[i+3,.]+y[i+4,.])/4;
m[i,.]=(m1+m2)/2;
i=i+1;

endo;

retp(m);

endp;
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new; cls;

load data[91,2]=D:¥datafilel7.txt;
y=datal.,2];

library pgraph;

graphset;

print (y-addsadj(y))~(y-mulsadj(y))~(y-geosadj(y));

proc addsadj(y);
local t,k,m,i,m1,m2,si,s1,52,s3,54,n,s,adjy;
t=rows(y);
k=cols(y);
m=zeros(t-4,k);
i=1;
do while i<=t-4;
m1=(y[i,.J+y[i+1,.]+y[i+2,.]+y[i+3,.])/4;
m2=(y[i+1,.]+y[i+2,.]+y[i+3,.]+y[i+4,.])/4;
m[i,.]=(m1+m2)/2;
i=i+1;
endo;
si=y[3:t-2,.]-m;
s1=0; s2=0; s3=0; s4=0;
i=1;
do while i<=t-7;
§3=s3+si[i,.];
sd=s4+si[i+1,.];
sl=sl+si[i+2,.];
s2=s2+si[i+3,.];
i=i+4;
endo;
n=floor((t-4)/4);
sl=s1/n; s2=s2/n; s3=s3/n; s4=s4/n;
s=sl|s2]s3|s4;
i=1;

do while i<=n+1;



s=s](sl]s2]s3]s4);
i=i+1;
endo;
s=s[1:t];
adjy=y-s;
retp(adjy);
endp;

proc mulsadj(y);
local t,k,m,i,m1,m2,si,s1,52,53,54,n,s,adjy;
t=rows(y);
k=cols(y);
m=zeros(t-4,k);
i=1;
do while i<=t-4;
m1=(y[i,.J+y[i+1,.]+y[i+2,.]+y[i+3,.])/4;
m2=(y[i+1,.]+y[i+2,.]+y[i+3,.]+y[i+4,.])/4;
m[i,.]=(m1+m2)/2;
i=i+1;
endo;
si=y[3:t-2,.]./m*100;
s1=0; s2=0; s3=0; s4=0;
i=1;
do while i<=t-7;
s3=s3+si[i,.];
sd=s4+si[i+1,.];
sl=sl+si[i+2,.];
s2=s2+si[i+3,.];
i=i+4;
endo;
n=floor((t-4)/4);
sl=s1/n; s2=s2/n; s3=s3/n; s4=s4/n;
s=sl|s2]s3|s4;
s=400*s/sumc(s);
i=1;

do while i<=n+1;



s=s](sl]s2]s3]s4);
i=i+1;
endo;
s=s[1:t];
adjy=y./s*100;
retp(adjy);
endp;

proc geosadj(y);
local t,k,m,i,m1,m2,si,s1,52,53,54,n,s,adjy;
t=rows(y);
k=cols(y);
m=zeros(t-4,k);
i=1;
do while i<=t-4;
m1=(y[i,.].*y[i+1,.].*y[i+2,.].*y[i+3,.])(1/4);
m2=(y[i+1,.].*y[i+2,.].*y[i+3,.].*y[i+4,.]))N(1/4);
m[i,.]=(m1.*m2)(1/2);
i=i+1;
endo;
si=y[3:t-2,.]./m*100;
s1=1; s2=1; s3=1; s4=1; @ Not 0 but all 1 for multiplication. @
i=1;
do while i<=t-7;
s$3=s3.*si[i,.];
sd=s4.*si[i+1,.];
sl=sl.*si[i+2,.];
§2=s2.*si[i+3,.];
i=i+4;
endo;
n=floor((t-4)/4);
s1=s1™(1/n); s2=s2(1/n); s3=s3(1/n); s4=s4"(1/n);
s=sl|s2]s3|s4;
s=400*s/sumc(s); @ Partially an arithmetic mean to use 400. @
i=1;

do while i<=n+1;



s=s](sl]s2]s3]s4);

i=i+1;

endo;

s=s[1:t];

adjy=y./s*100;

retp(adjy);
endp;

1
400
2
y=addsadj(y);
Christiano-Fitzgerald
Baxter-King
Chrisitino-Fitsgerald Baxter-King
Band-Pass
X
X

load data[91,2]=D:¥datafilel7.txt;
y=data[42:91,2]; @ Last50 @
n=rows(y);
y=In(y);

y=y[2:n,.]-y[1:n-1,.];

[*

** This procedure requires lots of memory to expand matrix.
** Cut data to the last 50 of them for GAUSS Light version.
**  This procedure replicates the official version of Christiano-
** Fitzgerald Filter by Eduard Pelz but slightly modified to
** compare with Baxter-King Filter. The results should be the



** same as the official program | have made sure.
*/
{g.c}=cf(y,6,32);
library pgraph;
begwind;
window(2,1,1);
setwind(1);
graphset;
ylabel("magnified");
xy(seqa(1,1,rows(y)),zeros(rows(y),1)~c);
setwind(2);
graphset;
xy(seqa(l,1,rows(y)),y~9);
endwind;

proc(2)=cf(y,high,low);
local t,drift,x,i,B,A,bhatu,bhatd,c,qg;
t=rows(y);
drift=(y[t,.]-y[1,.])/(t-1);
X=Y;
i=1;
do while i<=t;
x[i,.]=y[i, .]-(i-1)*drift;
i=i+1;
endo;
B=zeros(t,1);
B[1]=(2*pi/high-2*pi/low)/pi;
i=1;
do while i<=t-1;
B[i+1]=(sin(i*2*pi/high)-sin(i*2*pi/low))/(i*pi);
i=i+1;
endo;
A=zeros(2*t,2*t);
i=1;
do while i<=t;
Afi:i+t-1,i]=B; A[i,i;i+t-1]=B";



i=i+1;

endo;

A=A[1:t,1:1];

bhatu=zeros(t,1);

bhatd=zeros(t,1);

bhatu[1]=B[1]/2;

bhatd[t]=B[1]/2;

i=1;

do while i<=t-1;
bhatu[i+1]=bhatu[i]-B[i];
bhatd[t-i]=bhatuli]-B]i];
i=i+1;

endo;

A[l:t,1]=bhatu;

A[1l:t,t]=bhatd;

C=A*X;

g=y-C

retp(g,c);

endp;
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new; cls;
load data[91,2]=D:¥datafilel7.txt;
y=data[42:91,2]; @ Last50 @
y=cma(y);
n=rows(y);
y=In(y);
y=y[2:n,.]-y[1:n-1,.];
[*
** This procedure requires lots of memory to expand matrix.
** Cut the data to the last 50 of them for GAUSS Light.
**  This procedure replicates the official version of Christiano-
** Fitzgerald Filter by Eduard Pelz but slightly modified to
** compare with Baxter-King Filter. The results should be the
** the same as the official program | have made sure.
*/
{g.c}=cf(y,6,32);
library pgraph;
begwind;
window(2,1,1);
setwind(1);
graphset;
ylabel("magnified");
xy(seqa(1,1,rows(y)),zeros(rows(y),1)~c);
setwind(2);
graphset;
xy(seqa(1,1,rows(y)),y~9);
endwind;

proc(2)=cf(y,high,low);
local t,drift,x,i,B,A,bhatu,bhatd,c,qg;
t=rows(y);
drift=(y[t,.]-y[1,.])/(t-1);

X=Y,



i=1;

do while i<=t;
x[i,.]=y[i, .]-(i-1)*drift;
i=i+1;

endo;

B=zeros(t,1);

B[1]=(2*pi/high-2*pi/low)/pi;

i=1;

do while i<=t-1;
B[i+1]=(sin(i*2*pi/high)-sin(i*2*pi/low))/(i*pi);
i=i+1;

endo;

A=zeros(2*t,2*t);

i=1;

do while i<=t;
Afi:i+t-1,i]=B; A[i,i;i+t-1]=B";
i=i+1;

endo;

A=A[1l:t,1:1];

bhatu=zeros(t,1);

bhatd=zeros(t,1);

bhatu[1]=B[1]/2;

bhatd[t]=B[1]/2;

i=1;

do while i<=t-1;
bhatu[i+1]=bhatu[i]-B[i];
bhatd[t-i]=bhatuli]-BIi];
i=i+1;

endo;

A[l:t,1]=bhatu;

A[1l:t,t]=bhatd;

C=A*X;

g=y-C;

retp(g,c);

endp;



proc cma(y);

local t,k,m,i,m1,m2;

t=rows(y);

k=cols(y);

m=zeros(t-4,k);

i=1;

do while i<=t-4;
m1=(y[i,.J+y[i+1,.]+y[i+2,.]+y[i+3,.])/4;
m2=(y[i+1,.]+y[i+2,.]+y[i+3,.]+y[i+4,.])/4;
m[i,.]=(m1+m2)/2;
i=i+1;

endo;

retp(m);

endp;

cma procedure

Baxter-King
Christiano-Fitzgerald
Band Pass



