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procedure

proc wstat(y,X);

local n,k,w,ylag,xlag,bhatlag,e,t,v;

n=rows(x); k=cols(x);
w=zeros(n-k,1);
t=k+1;
do while t<=n;
xlag=x[1:t-1,.]; ylag=y[1:t-1,.];

bhatlag=inv(xlag'xlag)*xlag™*ylag;

e=y[t,.]-X[t,.]*bhatlag;

v=1+x[t,.]*inv(xlag'xlag)*x[t,.]";



w[t-k,.]=e/sqrt(v);

t=t+1;
endo;
retp(w);
endp;
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HO:
H1: HOis NOT true.

wstat
cusumtest procedure procedure
procedure cusumtest procedure
CUSUM cusumtest procedure pgraph

new; cls;

load data[50,5]=d:datafilell.txt;

y=datal.,1]; x=ones(rows(data),1)~datal.,2:5];
w=wstat(y,x);

n=rows(x); k=cols(x); theta=0.948; @ At 5% @
{i,wmin,wj,wmax}=cusumtest(w,n,k,theta);

print j~wmin~wj~wmax;

proc wstat(y,X);

local n,k,w,ylag,xlag,bhatlag,e,t,v;

n=rows(x); k=cols(x);

w=zeros(n-k,1);

t=k+1;

do while t<=n;
xlag=x[1:t-1,.]; ylag=y[1:t-1,.];
bhatlag=inv(xlag'xlag)*xlag™*ylag;
e=y[t,.]-X[t,.]*bhatlag;
v=1+x[t,.]*inv(xlag'xlag)*x[t,.]";
wlt-Kk,.]=e/sqrt(v);
t=t+1;

endo;



retp(w);
endp;

proc (4) = cusumtest(w,n,k,theta);

local j,wj,wmin,wmax,theta,wstar;
j=seqa(k+1,1,n-K);
wj=cumsumc(w)./stdc(w);
wmax=theta*sqrt(n-k)+2*theta*(j-k)/sqrt(n-k);
wmin=-theta*sqrt(n-k)-2*theta*(j-k)/sqrt(n-k);
wstar=maxc(abs(wj*sqrt(n-k)/((n-k)+2*(j-k))));
if wstar>theta;

print "CUSUM test(RESULT:Reject HO)";
else;

print "CUSUM test(RESULT:Not reject HO)";
endif;

library pgraph;

graphset;

_pltype={1,1,6};

title ("CUMSUM TEST"); xlabel (“time j"); ylabel ("CUSUM");

xy(j,wmin~wmax~wj);

retp(j,wmin,wj,wmax);

endp;
cusumtest procedure wstat n,k,theta
k 1
n-k
j CUSUM wmax wmin j
Not reject Reject
pgraph
_pltype x
J
procedure j wmin wj
wmax n k

wstat wstat



procedure

6.0000000
7.0000000
8.0000000

CUMSUM test(RESULT:Not reject HO)

-6.6420163
-6.9246553
-7.2072943

cumsumec

1.9847910
0.81013320
0.087021022

6.6420163
6.9246553
7.2072943

48.000000
49.000000
50.000000

25

-18.512854
-18.795493
-19.078132

4.1608051
5.0430990
6.0208349

18.512854
18.795493
19.078132




CUSUMSQ Test

Squares Test

* J_k
=fC+———
q n-k
CUMSUM
HO:

H1: HOis NOT true.

Qj

new; cls;

j=k+1,k+2, ..., n

standardized recursive residual

0,00 (1,1)
¢=0.25379

load data[50,5]=d:datafilell.txt;
y=datal.,1]; x=ones(rows(data),1)~datal.,2:5];

w=wstat(y,x);

n=rows(x); k=cols(x); c=0.25379; @ At5% @

{j,gmin,qgj,gmax}=cumsumsqtest(w,n,k,c);

print j~gmin~gj~gmax;

proc wstat(y,X);

local n,k,w,ylag,xlag,bhatlag,e,t,v;

n=rows(x); k=cols(x);

w=zeros(n-k,1);

t=k+1;

Qj

standardized recursive residual

t

t

CUSUM of



do while t<=n;
xlag=x[1:t-1,.]; ylag=y[1:t-1,.];
bhatlag=inv(xlag'xlag)*xlag™*ylag;
e=y[t,.]-x[t,.]*bhatlag;
v=1+x[t,.]*inv(xlag'xlag)*x[t,.]’;
wlt-Kk,.]=e/sqrt(v);
t=t+1;

endo;

retp(w);

endp;

proc (4) = cusumsqgtest(w,n,k,c);
local gj,gmin,gmax,gstar,j,qstar;
j=seqa(k+1,1,n-k);
gj=cumsumc(w”2)./sumc(w”"2);
gmax=c+(j-k)/(n-Kk);
gmin=-c+(j-k)/(n-k);
gstar=maxc(abs(qgj-(j-k)/(n-k)));
if gstar>c;
print "CUSUMSQ test(RESULT:Reject HO)";
else;
print "CUSUMSQ test(RESULT:Not reject HO)";
endif;
library pgraph;
graphset;
_pltype={1,1,6};
title ("CUSUMSQ TEST"); xlabel (“time j"); ylabel ("CUSUMSQ");
xy(j,gmin~gmax~qj);
retp(j,gmin,qgj,gmax);
endp;

CUSUMSQ test(RESULT:Not reject HO)
6.0000000 -0.23156778 0.087922009 0.27601222

7.0000000 -0.20934556 0.11871776 0.29823444
8.0000000 -0.18712333 0.13038799 0.32045667



48.000000 0.70176556 0.96129030 1.2093456
49.000000 0.72398778 0.97866409 1.2315678
50.000000 0.74621000 1.0000000 1.2537900

CUSUMST TEST

n=50
j~gmin~qgj~gmax cusumsqtest

cusumc

CUSUM Test CUSUMSQ Test
cusumc GAUSS
CUSUM CUSUMSQ

12 -0.2

CUSUM Test with OLS residuals

standardized recursive residual
OLS residual
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pk=1.358
procedure
OLS residual
j pk Not reject
Reject pgraph
CUSUM Xy
proc wstat
OLS residual
cusumtestols j
pk=1.358
CUsSuUM CUSUMSQ pk=1.358
2, ...,N
new; cls;

load data[50,5]=d:datafilell.txt;

y=datal.,1]; x=ones(rows(data),1)~datal.,2:5];
pk=1.358; @ At 5% @
{i,wj}=cusumtestols(y,x,pk);

print "pk=1.358" j~wj;

proc(2) = cusumtestols(y,x,pk);
local j,n,k,wmax,wmin,b,e,pk,wj,shat;
n=rows(x); k=cols(x);
j=seqga(1,1,n); wmax=ones(n,1)*pk; wmin=-wmax;
b=inv(X'xX)*x'y;
e=y-x*b;
shat=sqrt(e'e/(n-k));
wj=cumsumc(e)/(shat*sqrt(n));
if abs(wj)<=pk;
print "CUSUM test with OLS residuals (RESULT:Not reject HO)";
else;
print "CUSUM test with OLS residuals (RESULT:Reject HO)";
endif;



library pgraph;
graphset;
_pltype={1,1,6};
title ("CUSUM w/ OLS residuals TEST");
xlabel ("time j"); ylabel ("CUSUM w/ OLS residuals");
xy(j,wmax~wmin~wj);
retp(j,wj);
endp;

CUSUM test with OLS residuals (RESULT:Not reject HO)

pk=1.358
1.0000000 0.12773502
2.0000000 0.18870783

3.0000000 -0.074337064

48.000000 -0.23855452
49.000000 -0.12884085
50.0 -1.1682040e-013




Harvey-Collier t-test

standardized recursive residual c true
¢ Mmean
standardized recursive residual t
mean(w)
t=—-—"- mean(w std(w
sd(w) (W) (w)
n-k
complement cdftci

t>cdftci(0.025,n-k-1)
t<cdftci(0.975,n-k-1)00

cdftci( , ) complement

proc hcttest

call

new; cls;

load data[50,5]=d:datafilell.txt;

y=datal.,1]; x=ones(rows(data),1)~datal.,2:5];
w=wstat(y,x);

n=rows(x); k=cols(x); p=0.05; @ AT 5% @

call hcttest(w,n,k,p);

proc wstat(y,x);
local n,k,w,ylag,xlag,bhatlag,e,t,v;
n=rows(x); k=cols(x);
w=zeros(n-k,1);
t=k+1;



do while t<=n;
xlag=x[1:t-1,.]; ylag=y[1:t-1,.];
bhatlag=inv(xlag'xlag)*xlag™*ylag;
e=y[t,.]-X[t,.]*bhatlag;
v=1+x[t,.]*inv(xlag'xlag)*x[t,.]";
wlt-Kk,.]=e/sqrt(v);
t=t+1;

endo;

retp(w);

endp;

proc hcttest(w,n,k,p);
local t;
t=meanc(w)*sqrt(n-k)/stdc(w);
if t>cdftci(p/2,n-k-1) or t<cdftci(1-p/2,n-k-1);
print "Harvey and Collier t-test t="1t" (RESULT:Reject HO)";

else;
print "Harvey and Collier t-test t="1t" (RESULT:Not reject H0)";
endif;
print "Its cutoff points are +-";; print cdftci(p/2,n-k-1);
retp(t);
endp;
Harvey and Collier t-test t= 0.89753308 (RESULT:Not reject HO)
Its cutoff points are +- 2.0153676

Harvey and Collier t-test

Fluctuation Test

Fluctuation Test

it :émax chol (X )(B, - B) =k+1, K+2, ...,



1.624

new; cls;

load data[50,5]=d:datafilell.txt;

y=datal.,1]; x=ones(rows(data),1)~datal.,2:5];
a=1.624; @ At 5% @

call fluctest(y,x,a);

proc fluctest(y,x,a);

local n,k,b,d,shat,e,j,ft,m,i,bj,veca;
n=rows(x); k=cols(x);
m=chol(x'x);
b=inv(X'xX)*x'y;
e=y-x*b;
shat=sqrt(e'e/(n-k));
j=seqa(k+1,1,n-k);
d=zeros(n-k,1);
i=k+1;
do while i<=n;
bj=inv(x[1:i,.]'x[1:i,.)*x[1:i,.]'Y[1:,.];
d[i-k,.]=maxc(abs(m*(bj-b)));
i=i+1;
endo;
ft=j.*d/(shat*n);
if ft<=a;
print "Fluctuation test (RESULT:Not reject H0)";
else;
print "Fluctuation test (RESULT:Reject HO)";
endif;
library pgraph;
graphset;
title ("Fluctuation TEST"); xlabel ("time j"); ylabel ("ft");



veca=ones(n-k,1)*a;
xy(j,ft~veca);
retp(ft);
endp;

chol(x'x) Cholesky J

Fluctuation Test

Fluctuation test (RESULT:Not reject HO)




[*
** CUSUM Test, CUSUMSQ Test, CUSUM with OLS residuals Test,
** Harvey-Collier t-Test, and Fluctuation Test were all originally

** written in 1999 by Yosuke Amijima and his study group.

** (C) Copyright 1999-2003 Yosuke Amijima. All Rights Reserved.

**

** These algorithms should not be included in any other software.

** The copyright is strictly protected especially for these algorithms.
** The tests of other software may slightly differ in some points.
*/
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