3.12 ver.0.1

Nested

Non-Nested

MacKinnon-White-Davidson Test

Non-Nested MWD Test

D datafilel12.txt
regression
Y=B; B2 2 Bs s .. BX
InY=y ; yv.n 5, vyin 5 ... vy . Inx
Yhat InYhat

Z1=In(Yhat) Inyhat
Z2=exp(InYhat) Yhat

regression
Y=B; B2 2 Bs s .« BXk BwaZl
InY=y ; y.n 5 ysln 5 o ydnxe B a2

new; cls;

load data[31,2]=d:datafilel12.txt;
y=datal.,1]; x=data[.,2];

x_1=lagn(x,1); x_2=lagn(x,2); y_1=lagn(y,1);
x=ones(rows(data),1)~x_1~x 2~y 1;
y=y[3:31,.]; x=x[3:31,.];

call mwdtest(y,x,0.05);

proc(0)=mwdtest(y,x,pp);
local n,k,b,yhat,Iny,Inx,bIn,Inyhat,z1,z2,x1,x2,b1,b2,e1,e2,



s2hatl,s2hat2,varbl,varb2,sel,se2,t1,t2,p1,p2;
n=rows(x); k=cols(x);
b=inv(X'x)*x'y;
yhat=x*b;
if X[.,1]/=ones(n,1);
errorlog "ERROR: 1st column of X should be constant ones.";
retp;
endif;
Iny=In(y); Inx=ones(n,1)~In(X[.,2:K]);
bIn=inv(Inx'Inx)*Inx'Iny;
Inyhat=Inx*blin;

z1=In(yhat)-Inyhat; z2=exp(Inyhat)-yhat;

x1=x~z1;
bl=inv(x1'x1)*x1l'y;
el=y-x1*b1l;
s2hatl=el'el/(n-k-1);
varbl=s2hatl*inv(x1'x1);
sel=diag(sqrt(varbl));
tl=bl./sel;
pl=2*cdftc(abs(tl),n-k-1);
print "Linear Model";
if p1[k+1]>=pp;

print "MWD Test (RESULT:Not reject HO)";
else;

print "MWD Test (RESULT:Reject H0)";
endif;
print "t for Z1:" t1[k+1]; print " P:" p1[k+1];
print;
x2=Inx~z2;
b2=inv(x2'x2)*x2'Iny;
e2=Iny-x2*b2;
s2hat2=e2'e2/(n-k-1);
varb2=s2hat2*inv(x2'x2);
se2=diag(sqrt(varb2));
t2=b2./se2;



p2=2*cdftc(abs(t2),n-k-1);
print "Log-Log Model";
if p2[k+1]>=pp;
print "MWD Test (RESULT:Not reject HO)";

else;
print "MWD Test (RESULT:Reject H0)";
endif;
print "t for Z2:" t2[k+1]; print " P:" p2[k+1];
retp;
endp;

Linear Model
MWD Test (RESULT:Not reject HO)
t for Z1: -1.9154421

P: 0.067425415

Log-Log Model
MWD Test (RESULT:Not reject HO)

t for 22: 1.2685958
P: 0.21675239
Non-Nested
Nested

LOG

errorlog

errorlog retp; procedure



z1=In(yhat)-Inyhat; z2=exp(Inyhat)-yhat;
yhat Inyhat

p=2*cdftc(abs(t),n-k-1);

0.05

AIC Schwarz Criterion

rss=(y-x*b)'(y-x*b);

aic=In(rss/n)+2*k/n;  print "AIC=" aic;

sc=In(rss/n)+k*In(n)/n;  print" SC="sc;

RSS

Ramsey RESET Test

HO

Y=B, B, 2 Bs 3 ... B BwaiYhat® B ,Yhat®

HOB i1 Bz B res
H1: HO is NOT true.

new; cls;

load data[31,2]=d:datafilel12.txt;
y=datal.,1]; x=data[.,2];

x_1=lagn(x,1); x_2=lagn(x,2); y_1=lagn(y,1);

RSS

Hl

B k+3Yha—t4



x=ones(rows(data),1)~x_1~x 2~y 1;
y=y[3:31,.]; x=x[3:31,.];
call rreset(y,x,0.05);

proc(0)=rreset(y,x,pp);
local n,k,b,rssr,yhat,yhat2,yhat3,yhat4,z,bz,rssu,f,p;
n=rows(x); k=cols(x);
b=inv(X'xX)*x'y;
rssr=(y-x*b)'(y-x*b);
yhat=x*b; yhat2=yhat"2; yhat3=yhat"3; yhat4=yhat"4;
z=x~yhat2~yhat3~yhat4;
bz=inv(z'z)*Z'y;
rssu=(y-z*bz)'(y-z*bz);
f=((rssr-rssu)/3) / (rssu/(n-k-3));
p=cdffc(f,3,n-k-3);
if p>=pp;
print "Ramsey RESET Test (RESULT:Not reject HO)";
else;
print "Ramsey RESET TEST (RESULT:Reject HO)";
endif;
print "F="f; print "P=" p;
retp;
endp;

Ramsey RESET TEST (RESULT:Reject HO)
F= 4.3234760
P 0.015351173

RSS
RSS RSSr
- _ (RS —Rs)/3

~F@3,n-k-3)
RSu(n—k-3)

RSSu

HO



J Test

Yx=B;, B, » Bs 3 Bk « BraYHATZ

YZ=Y 1 Y2 2 Y3 3 - Yk k Y waYHATX
YHATz YHATX

new; cls;

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

y=datal.,1]; x=data[.,2:3]; z=data[.,4:5];
x=ones(rows(data),1)~x; z=ones(rows(data),1)~z;
call jtest(y,x,z,0.05);

proc(0)=jtest(y,x,z,pp);
local n,bx,bz,yhatx,yhatz,k1,k2,b1,b2,e1,e2,
s2hatl,s2hat2,varbl,varb2,sel,se2,t1,t2,p1,p2;
if rows(x)/=rows(z);
errorlog "ERROR: Each row does not match.";
retp;
endif;
n=rows(x);
bx=inv(x'x)*x'y; yhatx=x*bx;
bz=inv(z'z)*z'y; yhatz=z*bz;
x=x~yhatz; z=z~yhatx;
k1=cols(x); k2=cols(z);
/* Equation 1 */
bl=inv(xX'x)*x'y;
el=y-x*bl;
s2hatl=el'el/(n-k1);
varbl=s2hatl*inv(x'x);
sel=diag(sqrt(varbl));
tl=bl./sel;
pl=2*cdftc(abs(tl),n-k1);



print "Equation 1:";

if p1[k1]>=pp;

print "J Test (RESULT:Not reject HO)";
else;

print "J Test (RESULT:Reject HO)";
endif;

print "t=" t1[k1]; print "P=" p1[k1];

/* Equation2 */

b2=inv(z'z)*z'y;

e2=y-z*b2;

s2hat2=e2'e2/(n-k2);

varb2=s2hat2*inv(z'z);

se2=diag(sqrt(varb2));

t2=b2./se2;

p2=2*cdftc(abs(t2),n-k2);

print; print "Equation 2:";

if p2[k2]>=pp;
print "J Test (RESULT:Not reject HO)";

else;
print "J Test (RESULT:Reject H0)";

endif;

retp;
endp;

Equation 1:

J Test (RESULT:Reject HO)
t= 11.832589

P= 1.4826926e-015

Equation 2:

J Test (RESULT:Reject HO)
t= 16.270143

P= 1.0482163e-020



Equation 1 Equation 2

Test
regression YHAT
JA Test
YHAT
alternative
regression
new; cls;

load data[50,5]=d:datafilell.txt;
y=datal.,1]; x=data[.,2:3]; z=data[.,4:5];
x=ones(rows(data),1)~x; z=ones(rows(data),1)~z;

call jatest(y,x,z,0.05);

proc(0)=jatest(y,x,z,pp);
local n,bx,bz,yhatx,yhatz,k1,k2,b1,b2,e1,e2,
s2hatl,s2hat2,varbl,varb2,sel,se2,t1,t2,p1,p2,b,bb;
if rows(x)/=rows(z);
errorlog "ERROR: Each row does not match.";
retp;
endif;
n=rows(x);
b=inv(X'xX)*x"y; bb=inv(z'z)*z'y;
bx=inv(x'x)*x'(z*bb); yhatx=x*bx;
bz=inv(z'z)*z'(x*b); yhatz=z*bz;
x=x~yhatz; z=z~yhatx;
kl=cols(x); k2=cols(z);
/* Equation 1 */

bl=inv(xX'x)*x'y;



el=y-x*bl;
s2hatl=el'el/(n-k1);
varbl=s2hatl*inv(x'x);
sel=diag(sqrt(varbl));
tl=bl./sel;
pl=2*cdftc(abs(tl),n-k1);
print "Equation 1:";
if p1[k1]>=pp;

print "JA Test (RESULT:Not reject HO)";
else;

print "JA Test (RESULT:Reject HO)";
endif;
print "t=" t1[k1]; print "P=" p1[k1];
/* Equation2 */
b2=inv(z'z)*z'y;
e2=y-z*b2;
s2hat2=e2'e2/(n-k2);
varb2=s2hat2*inv(z'z);
se2=diag(sqrt(varb2));
t2=b2./se2;
p2=2*cdftc(abs(t2),n-k2);
print; print "Equation 2:";
if p2[k2]>=pp;

print "JA Test (RESULT:Not reject HO)";
else;

print "JA Test (RESULT:Reject H0O)";
endif;
print "t=" t2[k2]; print "P=" p2[k2];
retp;

endp;

Equation 1:
JA Test (RESULT:Reject HO)

10.277742

1.6907622e-013



Equation 2:
JA Test (RESULT:Reject HO)

t= 9.3096991
P= 3.7634906e-012
alternative
COX Test
S?x=(y-xB ,)'(y-xB ,)/n s?z=(y-zB ,)'(y-zB ,)/in0
M, =1 ,-X*inv(x'x)*x' 0 M,=l,-z*inv(z'2)*Z'
$2xz= $2X+B X'M,XB  /n0 Cox
n_s’
SN
S
q= ) = T N(0,D)
SX
282 XIXIMZMXMZX X
CALM P

/*

** Cox Test for Model Selection between Two Linear Models.
** (C) Copyright 1999 Yosuke Amijima. All Rights Reserved.

PROC COXTEST

FORMAT
call coxtest(y, X, Z, pp)
INPUT

y - Nx1 vector, dependent variable.

X - NxK matrix, independent variables including constant term.

Z - NxK matrix, independent variables including constant term.



pp — percentage point for the test significance

MODEL
MODEL 1: y=Xb,+¢ , MODEL 2: y=Zb,+¢ ,
( Both X and Z contain constant term vector if any. )
new; cls;

load data[50,5]=d:datafilell.txt;
y=datal.,1]; x=data[.,2:3]; z=data[.,4:5];
x=ones(rows(data),1)~x; z=ones(rows(data),1)~z;

call coxtest(y,x,z,0.05);

proc(0)=coxtest(y,x,z,pp);
local n,bx,bz,Mx,Mz,s2x,s2z,s2xz,q,p,temp;
n=rows(y);
/* Equation 1 */
bx=inv(x'x)*x'y; Mx=eye(n)-x*inv(x'x)*x'; s2x=(y-x*bx)'(y-x*bx)/n;
bz=inv(z'z)*z'y; Mz=eye(n)-z*inv(z'z)*z"; s2z=(y-z*bz)'(y-z*bz)/n;
S2XZ=S2x+bXx'X'Mz*x*bx/n;
g=(n/2)*In(s2z/s2xz)/sqrt((s2x/s2xz"2)*bx'x'Mz*Mx*Mz*x*bXx);
p=2*cdfnc(abs(q));
print "Equation 1:";
if p>=pp;
print "COX Test (RESULT:NOT reject HO)";
else;
print "COX Test (RESULT:Reject HO)";
endif;
print "g=" q; print;
/* Equation 2 */
temp=x; x=z; z=temp;
bx=inv(x'x)*x'y; Mx=eye(n)-x*inv(x'x)*x"; s2x=(y-x*bx)'(y-x*bx)/n;
bz=inv(z'z)*z'y; Mz=eye(n)-z*inv(z'z)*z"; s2z=(y-z*bz)'(y-z*bz)/n;
S2XZ=S2x+bx'X'Mz*x*bx/n;
g=(n/2)*In(s2z/s2xz)/sqrt((s2x/s2xz"2)*bx'x'Mz*Mx*Mz*x*bXx);
p=2*cdfnc(abs(q));



print "Equation 2:";

if p>=pp;
print "COX Test (RESULT:NOT reject HO)";
else;
print "COX Test (RESULT:Reject HO)";
endif;
print "g=" q;
endp;
Equation 1:
COX Test (RESULT:Reject HO)
g= -22.624222
Equation 2:
COX Test (RESULT:Reject HO)
q= -42.155456
p=2*cdfnc(abs(q)) Cox N(0,1)
Percentage Point Compliment cdfnc

N(0,1)
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