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Clear;
n = input ('Please enter n :");
rho = input ('Please enter rho :');
mu = 0; sigma = 5;
sig E = sqrt(sigma’2/(1-rho”2));
EO = normrnd(mu,sig_E);
beta0 = 1; betal = 1; beta2 = 1; beta3 = 1; betad = 1;
x1 = zeros(n,1); x2 = zeros(n,1); x3 = zeros(n,1); x4 = zeros(n,1);
y = zeros(n,1); E = zeros(n,1); u = zeros(n,1);
fori=1:n
u(i) = normrnd(0,5);
v1(i) = normrnd(0,1);
v2(1) = normrnd(0,1);
v3(1) = normrnd(0,1);
v4(1) = normrnd(0,1);
if i>1
E(@i) = tho*E(-1) + u(i);
else
E(1) = tho*E0 + u(i);
end
x1(1) =1+ v1(Q);
x2(1) =1+ v2(i);
x3(@1) =1+ v3(i);
x4(3) =1+ v4(i);
y(i) = beta0 + betal *x1(i) + beta2*x2(i) + beta3*x3(i) + betad*x4(i) + E(i);

end
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%% Ordinary Least Square Method
X = [x1,x2,x3,x4];
x = [ones(n,1) X];
b = inv(x'*x)*x'*y;
yhat = x*b;
e =y - yhat;
SST = y"*y - n*(mean(y)"2) ;
SSE = y'*y - b"*x"*y;
R2 =1 - (SSE/SST);,

mse = SSE/(n-4-1);

msdszanammaniimeimeitneaunsurazeasin
%% Cochrane-Orcutt Method
cn=1;
cnt=1;
chisquare = 3.84;
LM = chisquare + 1;
r old=-1;r=0;
SSE ¢ old=1; SSE ¢=0;
while (LM >= chisquare) & (SSE ¢ old >= SSE c¢))

% estimate rho from r

fori=1m
ifi>1
el(i,:) = e(-1,:);
AG,:) = e(i,))*el(i,:);
B(G,:) =el(i,:)"2;
r = sum(A)/sum(B);
end

end
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while (abs(r_old-r) >= 0.001)

%% Use of the transformed variables yc, xcl, xc2, xc3 and xc4

fori=1:n
ifi>1
y1() = y(i-1);
x11(1) =x1(-1);
x21(i) = x2(-1);
x31(31) = x3(i-1);
x41(i) = x4(-1);
ye(i-1,2) = y(@) - r*y1();
xel(i-1,2) = x1() - r*x11();
xc2(i-1,)) = x2() - r*x21(i);
xc3(i-1,:) = x3() - r*x31(0);
xc4(i-1,:) = x4() - r*x41();
end
end

%% estimate parameters cording to Ordinary Least Square Method
C = [xcl xc2 xc3 xc4];

¢ = [ones(n-1,1) c];

be = inv(c'*¢)*c'*yc;

ychat = c*bc;

ec = yc - ychat;

ecl = ec(1:n-2);

Lg = [xc1(2:end) xc2(2:end) xc3(2:end) xc4(2:end) ecl];

1 =[ones(n-2,1) Lg];

b_lm = inv(I'*1)*I'*ec(2:end);

SSTe = ec(2:end)*ec(2:end) - (n-2)*(sum(ec(2:end))/(n-2))"2;
SSEe = ec(2:end)*ec(2:end)- b_Im'*1"*ec(2:end);

r_square = 1 - (SSEe/SSTe);

LM = (n-2)*r_square;
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b0 =be(1,1)/(1-1);
bl = [b0;bc(2:end)];

SSE ¢ = yc'*yc - bc*c"*yc;

hat = x*bl;
z =y - hat;
zl =z(l:n- 1);

cnt = cnt +1;

€=z
el =zl;
r old=r;

% estimate rho from r

fori=1m
ifi>1
el(i,;) = e(i-1,);
A1) = e(i,)*el(i,);
B(@,:) =el(i,:)"2;
r = sum(A)/sum(B);
end
end

max_r = max(r);
end % while (abs(r_old-r) >= 0.001) loop
fori=1:n
ifi>1
y1() = y(i-1);
x11(1) =x1G-1);
x21(1) = x2(-1);
x31(1) = x3(-1);
x41(1) = x4(-1);

ye(i-1,:) = y(@@) - r*y1(i);
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xcl(i-1,:) = x1(3) - r*x11();

xc2(i-1,:) = x2(1) - r*x21();

xc3(i-1,:) = x3(1) - r*x31();

xc4(i-1,:) = x4(3) - r*x41(1);
end

end

CO = [xc] xc2 xc3 xc4];

¢ = [ones(n-1,1) COJ;

be = inv(c'*c)*c'*yc;

b0 = be(1,1)/(1-max_r);

bl = [b0;bc(2:end)];

ychat = c*bc;

SSE ¢ old =SSE c;

ec =yc - ychat;

ecl =ec(1m-2);

Lg = [xc1(2:end) xc2(2:end) xc3(2:end) xc4(2:end) ecl];
1 =[ones(n-2,1) Lg];

b_Im = inv(I'*)*1"*ec(2:end);

SSTe = ec(2:end)'*ec(2:end) - (n-2)*(sum(ec(2:end))/(n-2))"2;
SSEe = ec(2:end)'*ec(2:end)- b_Im"*1'*ec(2:end);
r_square = 1 - (SSEe/SSTe);

LM = (n-2)*r_square;

hat = x*bl;

z =Yy - hat;
zl=z(1:n-1);
cn=cn+1;
e=1z;

el =zI;
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SST ¢ = yc'*yc - (n-1)*mean(yc)"2;
SSE ¢ = yc'*yc - bc'*c*yc;

R2 ¢=1-(SSE ¢/SST ¢);

mse ¢ =SSE c/((n-1)-4-1);

end % while (LM >= chisquare)&(SSE ¢ old >= SSE c¢))

msdszinaminniimesniedtsamssuayg
%% Hildreth and Lu Method
cntt = 1;
%% find the value of Rho that minimizes SSE
for Rho=-1:0.01:1
fori=1:in
ifi>1
y1(@) = y(-D;
x113) =x13G-1);
x21(3) = x2(i-1);
x31(31) = x3(-1);
x41(1) = x4(-1);
yh(i-1,:) = y(i) - Rho*y1(i);
xh1(-1,:) = x1(i) - Rho*x11();
xh2(i-1,:) = x2(i) - Rho*x21(i);
xh3(-1,:) = x3(1) - Rho*x31(i);
xh4(i-1,:) = x4(i) - Rho*x41(i);
end
end
%% estimate parameters cording to ordinary least square method
HL(:,:,cntt) = [xh1 xh2 xh3 xh4];
h = [ones(n-1,1) HL(:,:,cntt)];
bh = inv(h"*h)*h"*yh;

yhhat = h*bh;
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SST h(cntt) = yh'*yh - (n-1)*mean(yh)"2;
SSE_h(entt) = yh'*yh - bh"*h"*yh;
R2 h(entt) =1 - (SSE_h(cntt)/SST h(entt));
mse h(cntt) = SSE_h(cntt)/((n-1)-4-1);
eh(:,:,cntt) = yh - yhhat;
cntt =cntt + 1;

end

min_SSE = min(SSE _h);

min_SSE idx = find(SSE_h == min_SSE);

MSE_h =mse_h(min_SSE idx);

Rsq h=R2 h(min_SSE idx);

mssznamnniimesaie i Tnamssuduiinia
%% First different method
fori=1mn
%% Use of the transformed variables yd, xd1, xd2, xd3 and xd4
%% and use of Rho = 1 in the transformed model
ifi>1
y1@.:) = y(-D;
x113,:) = x1(G-1);
x21(1,:) = x2(@-1);
x31(1,:) = x3(@-1);
x41(1,:) = x4(@-1);
yd(i-1,:) = y(i) - y1();
xd1(G-1,:) =x1() - x11(3);
xd2(i-1,:) = x2(1) - x21();
xd3(i-1,:) = x3() - x31(3);
xd4(-1,:) = x4() - x413);
end

end
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%% estimate parameters cording to ordinary least square method
D = [xdl xd2 xd3 xd4];

bd = inv(D'*D)*D"*yd;

ydhat = D*bd;

SST d=yd*yd;

SSE d = yd'*yd - bd'*D'*yd;

R2 d=1-(SSE _d/SST d);

mse_d = SSE_d/((n-1)-4);
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