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rep=1000;

count=0;

for m=1:rep;

n=10;
error=normrnd(0,0.5,n,1);
delta=0.548;

p=6;

N1=randn(n,1);
N2=randn(n,1);
N3=randn(n,1);
N4=randn(n,1);
N5=randn(n,1);
N6=randn(n,1);
N7=randn(n,1);

N=[N1 N2 N3 N4 N5 N6 N7];

NIANUIN

Tdsunsunldlunsiae

ul=(sqgrt(1-delta”2))*N1+(delta*N7);

u2=(sqrt(1-delta™~2))*N2+(delta*N7);

u3=(sqrt(1-delta”2))*N3+(delta*N7);

u4=N4;

u5=N5;

u6=N6;

u=[u1 u2 u3 u4 u5 ub];
x1 = (u(:,1)-mean(u(:,1)));
x2 = (u(:,2)-mean(u(:,2)));
x3 = (u(:,3)-mean(u(:,3)));

x4 = (u(:,4)-mean(u(:,4)));

aF1969uds u WA uAuRUS Y
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x5 = (u(:,5)-mean(u(:,5)));
x6 = (u(:,6)-mean(u(:.6)));
x = [x1 x2 x3 x4 x5 x6];
XX=X""X;

B=[1

]

1

NMuuAdNs@ansnisnnnay

(O (Ol (o)

I;
v=B(1)+(B(2)*u(:;,1))+(B(3)*u(:,2)+ (B(4)*u(:,3)) +(B(5)*u(:,4))+(B(6)*u(:,5))+
(B(7)*u(:,6))+error;

y = (v-mean(v));
N ) 1] _1 1
bols=inv(xx)*x"*y; FETH TS b = (XX’ Y)

sigma=(y"*y-bols"™*x™*y)/(n-p);

I=[11111 17 AU § = —— =
n—p
J=mean(bols)*l;
w1=(bols-J)"*(bols-J)-sigma*trace(inv(xx));
w2=(bols-J)"*(bols-J);
if w1>0 L,
pO

if (B,s —J)'(B,s — ) =6&%w(x'x) ' >0

k=p*sigma/w1; (an —J)'(B|s —J)—Gztr(X'X)—1

-2
else oG

other

k=p*sigma/w2; BB, -9

end
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bri=(inv(xx+k*eye (6)))*((x"*y)+(k*J)); ANWILAY BRJ = (X'X+kl) (XY +kJ)
bri1=brj(1:1,1:1);
bri2&wrj(2: 2% 1);
bri3=brj(3:3,1:1);
bria=brj(4:4,1:1);
bri5=brj(5:5,1:1);

bri6=brj(6:6,1:1);

brj0=(mean(v)-(mean(u1)*brj1)-(mean(u2)*brj2)-(mean(u3)*brj3) -(mean(u4)*brj4) -

(mean(ub)*brj5) -(mean(u6)*brj6));

brjhat=[brj0;brj1;brj2;brj3; bri4;brj5;brj6];
bias_brj0(m)=(brjhat(1:1,1:1)-B(1:1,1:1));
bias_brj1(m)=(brjhat(2:2,1:1)-B(2:2,1:1));
bias_brj2(m)=(brjhat(3:3,1:1)-B(3:3,1:1));
bias_brj3(m)=(brjhat(4:4,1:1)-B(4:4,1:1));
bias_brj4(m)=(brjhat(5:5,1:1)-B(5:5,1:1));
bias_brj5(m)=(brjhat(6:6,1:1)-B(6:6,1:1));
bias_brj6(m)=(brjhat(7:7,1:1)-B(7:7,1:1));

mse_brj0(m)=(brjhat(1:1,1:1)-B(1:1,1:1))"2;
mse_brj1(m)=(brjhat(2:2,1:1)-B(2:2,1:1))" 2;
mse_brj2(m)=(brjhat(3:3,1:1)-B(3:3,1:1))"2;
mse_brj3(m)=(brjhat(4:4,1:1)-B(4:4,1:1)) " 2;
mse_brj4(m)=(brjhat(5:5,1:1)-B(5:5,1:1))" 2;
mse_brj5(m)=(brjhat(6:6,1:1)-B(6:6,1:1))"2;
mse_brj6(m)=(brjhat(7:7,1:1)-B(7:7,1:1))"2;



[eigve,eigval=eig(xx);
[lamda,c]=sort(diag(eigva));
eigve=eigve(:,c);

, : n1sGEeeAlainuanAxnllunAtes
eigenvalue=flipud(lamda);

nsaauanlanunneailviaanpdaaiudllanu

eigenvector=fliplr(eigve);
meanlamda=mean(eigenvalue);
s=0: WA TUIUBIALTENDY
s1=0;

fori=1:p;

if eigenvalue(i)<meanlamda;
S=5+1,;

else s1=s1+1;

end

end

$2=3;

s3=2;

s4=1,

T=eigenvector,;

z=x*T,

727=7"7,

dpytdky 40

alphahat= inv(zz)*z"*y;

2 y 3 — = ' '
A O, = AP_ST s XY

alphahatpc=(inv(T(1:p,1:p-s)"*x*x*T(1:p,1:p-s)))*T(1:p,1:p-8) *x""y;

alphahatpcs2=(inv(T(1:p,1:p-s2) *x*x*T(1:p,1:p-s2)))*T(1:p,1:p-s2)*X"y;
alphahatpcs3=(inv(T(1:p,1:p-s3)*x*x*T(1:p,1:p-s3)))*T(1:p,1:p-s3)"*x"™y;
alphahatpcs4=(inv(T(1:p,1:p-s4)*x*x*T(1:p,1:p-54)))*T(1:p,1:p-54) X"y,

bpcr=T(1:p,1:p-s)*alphahatpc; ATUITIAN ch = To—s %

AUITLAN eigenvalue WA eigenvector
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bpcrs2=T(1:p,1:p-s2)*alphahatpcs?2;
bpcrs3=T(1:p,1:p-s3)*alphahatpcs3;
bpcrsd4=T(1:p,1:p-s4)*alphahatpcs4;

bpcri=bpcr(1:1,1:1);
bpcr2=bpcr(2:2,1:1);
bpcr3=bpcr(3:3,1:1);
bpcrd=bpcr(4:4,1:1);
bpcr5=bpcr(5:5,1:1);
bpcré=bpcr(6:6,1:1);

bpcrs21=bpcrs2(1:1,1:1);
bpcrs22=bpcrs2(2:2,1:1);
bpcrs23=bpcrs2(3:3,1:1);
bpcrs24=bpcrs2(4:4,1:1);
bpcrs25=bpcrs2(5:5,1:1);
bpcrs26=bpcrs2(6:6,1:1);

bpcrs31=bpcrs3(1:1,1:1);
bpcrs32=bpcrs3(2:2,1:1);
bpcrs33=bpcrs3(3:3,1:1);
bpcrs34=bpcrs3(4:4,1:1);
bpcrs35=bpcrs3(5:5,1:1);
bpcrs36=bpcrs3(6:6,1:1);

bpcrs41=bpcrs4(1:1,1:1);
bpcrs42=bpcrs4(2:2,1:1);
bpcrs43=bpcrs4(3:3,1:1);

bpcrs4d=bpcrs4(4:4,1:1);



bpcrs45=bpcrs4(5:5,1:1);
bpcrs46=bpcrs4(6:6,1:1);

bpcrO=(mean(v)-(mean(u1)*bper1)-(mean(u2)*bpcr2)-(mean(ud)*bpcr3) -

(mean(u4)*bpcrd) -(mean(u5)*bpcrs) -(mean(u6)*bpcrb));

bpcrhat=[bpcr0;bpcr1;bpcr2;bpcr3; bperd;bper5;bperb];

bpcrs20=(mean(v)-(mean(ul )*bpcrs21)-(mean(u2)*bpcrs22)-(mean(u3)*bpers23) -

(mean(ud)*bpcrs24) -(mean(u5)*bpers25) -(mean(ub)*bpcrs26));

bpcrhats2=[bpcrs20:bpcrs21;bpcrs22;bpcers23; bpers24;bpcrs25;bpers26];

bpcrs30=(mean(v)-(mean(ul)*bpcrs31 )-(mean(u?)*bpcrs32)-(mean(u3)*bpcrs33) -
(mean(u4)*bpcrs34) -(mean(u5)*bpcrs35) -(mean(ub)*bpcrs36));

bpcrhats3=[bpcrs30;bpcrs31;bpers32;bpers33; bpers34;bpers35;bpers36];

bpcrs40:(mean(v)-(mean(u1)*bpcrs41)—(mean(u2)*bpcrs42)—(mean(u3)*bpcrs43) -

(mean(ud)*bpcrs44) -(mean(u5)*bpcrs45s) -(mean(ub)*bpcrs46));

bpcrhats4=[bpcrs40;bpcrs41;bpers42;bpers43; bpers44;bpcers45;bpers46];

bias_bpcrO(m)=(bpcrhat(1:1,1:1)-B(1:1,1:1));
bias_bpcr1(m)=(bpcrhat(2:2,1:1)-B(2:2,1:1));
bias_bpcr2(m)=(bpcrhat(3:3,1:1)-B(3:3,1:1));
bias_bpcr3(m)=(bpcrhat(4:4,1:1)-B(4:4,1:1));
bias_bpcrd(m)=(bpcrhat(5:5,1:1)-B(5:5,1:1));
bias_bpcr5(m)=(bpcrhat(6:6,1:1)-B(6:6,1:1));
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bias_bpcré(m)=(bpcrhat(7:7,1:1)-B(7:7,1:1));

bias_bpcrs20(m)=(bpcrhats2(1:1,1:1)-B(1:1,1:
bias_bpcrs21(m)=(bpcrhats2(2:2,1:1)-B(2:2,1:
bias_bpcrs22(m)=(bpcrhats2(3:3,1:1)-B(3:3,1:
bias_bpcrs23(m)=(bpcrhats2(4:4,1:1)-B(4:4,1:
bias_bpcrs24(m)=(bpcrhats2(5:5,1:1)-B(5:5,1:
bias_bpcrs25(m)=(bpcrhats2(6:6,1:1)-B(6:6,1:
bias_bpcrs26(m)=(bpcrhats2(7:7,1:1)-B(7:7,1:

bias_bpcrs30(m)=(bpcrhats3(1:1,1:1)-B(1:1,1:
bias_bpcrs31(m)=(bpcrhats3(2:2,1:1)-B(2:2,1:
bias_bpcrs32(m)=(bpcrhats3(3:3,1:1)-B(3:3,1:
bias_bpcrs33(m)=(bpcrhats3(4:4,1:1)-B(4:4,1:
bias_bpcrs34(m)=(bpcrhats3(5:5,1:1)-B(5:5,1:
bias_bpcrs35(m)=(bpcrhats3(6:6,1:1)-B(6:6,1:
bias_bpcrs36(m)=(bpcrhats3(7:7,1:1)-B(7:7,1:

bias_bpcrs40(m)=(bpcrhats4(1:1,1:1)-B(1:1,1:
bias_bpcrs41(m)=(bpcrhats4(2:2,1:1)-B(2:2,1:
bias_bpcrs42(m)=(bpcrhats4(3:3,1:1)-B(3:3,1:
bias_bpcrs43(m)=(bpcrhats4(4:4,1:1)-B(4:4,1:
bias_bpcrs44(m)=(bpcrhats4(5:5,1:1)-B(5:5,1:
bias_bpcrs45(m)=(bpcrhats4(6:6,1:1)-B(6:6,1:
bias_bpcrs46(m)=(bpcrhats4(7:7,1:1)-B(7:7,1:

mse_bpcro(m)=(bpcrhat(1:1,1:1)-B(1:1,1:1))"2;

mse_bpcr1(m)=(bpcrhat(2:2,1:1)-B(2:2,1:1))"2;

mse_bpcr2(m)=(bpcrhat(3:3,1:1)-B(3:3,1:1))"2;

mse_bpcr3(m)=(bpcrhat(4:4,1:1)-B(4:4,1:1))"2;
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mse_bpcrd(m)=(bpcrhat(5:5,1:1)-B(5:5,1:1))"2;
mse_bpcr5(m)=(bpcrhat(6:6,1:1)-B(6:6,1:1))"2;
mse_bpcré(m)=(bpcrhat(7:7,1:1)-B(7:7,1:1))"2:

mse_bpcrs20(m)=(bpcrhats2(1:1,1:1)-B(1:1,1:1)) "~ 2;
mse_bpcrs21(m)=(bpcrhats2(2:2,1:1)-B(2:2,1:1))" 2;
mse_bpcrs22(m)=(bpcrhats2(3:3,1:1)-B(3:3,1:1)) " 2;
mse_bpcrs23(m)=(bpcrhats2(4:4,1:1)-B(4:4,1:1)) " 2;
mse_bpcrs24(m)=(bpcrhats2(5:5,1:1)-B(5:5,1:1)) " 2;
mse_bpcrs25(m)=(bpcrhats2(6:6,1:1)-B(6:6,1:1)) "~ 2;

mse_bpcrs26(m)=(bpcrhats2(7:7,1:1)-B(7:7,1:1))~ 2;

mse_bpcrs30(m)=(bpcrhats3(1:1,1:1)-B(1:1,1:1)) " 2;
mse_bpcrs31(m)=(bpcrhats3(2:2,1:1)-B(2:2,1:1)) "~ 2;
mse_bpcrs32(m)=(bpcrhats3(3:3,1:1)-B(3:3,1:1))* 2;
mse_bpcrs33(m)=(bpcrhats3(4:4,1:1)-B(4:4,1:1))" 2;
mse_bpcrs34(m)=(bpcrhats3(5:5,1:1)-B(5:5,1:1))~2:
mse_bpcrs35(m)=(bpcrhats3(6:6,1:1)-B(6:6,1:1)) " 2;
mse_bpcrs36(m)=(bpcrhats3(7:7,1:1)-B(7:7,1:1)) "~ 2;

mse_bpcrs40(m)=(bpcrhats4(1:1,1:1)-B(1:1,1:1))* 2;
mse_bpcrs41(m)=(bpcrhats4(2:2,1:1)-B(2:2,1:1)) " 2;
mse_bpcrs42(m)=(bpcrhats4(3:3,1:1)-B(3:3,1:1)) " 2;
mse_bpcrs43(m)=(bpcrhats4(4:4,1:1)-B(4:4,1:1))~2;
mse_bpcrs44(m)=(bpcrhats4(5:5,1:1)-B(5:5,1:1))" 2;
mse_bpcrs45(m)=(bpcrhats4(6:6,1:1)-B(6:6,1:1)) " 2:
mse_bpcrs46(m)=(bpcrhats4(7:7,1:1)-B(7:7,1:1))~ 2;

tmax=max(eigenvalue); ATUITUAT tmax
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Z=xX'T @auauAn Z=XT

2z=2"2, ATUITLAN Z'Z
alphahat=inv(zz)*z"*y; AuauA 0L=(2'2) ' Z'Y
’ - Y'Y —Q'Z'Y
sigmal1=(y'y-alphahat*z"*y)/(n-p); AUITUAT O =—
n—p
fori=1:p;
b=tmax*sigmal; i .
ATUIUAN
d=(n-p)*sigmat;
khat(i)=1/sqrt(b/(d+tmax*alphahat(i)~2));
- 1
ky = median %
end t
max
-2 -2
(n—0j0 A i
km=median(khat);
° a - —1 ,
alphahatk=inv(zz+km*eye(6))*z"y; ATUIUAT OL(K) = (Z2'Z + kD) Z'Y
brm=T*alphahatk; Aanen Pey, = TCUK)

brm1=brm(1:1,1:1);
brm2=brm(2:2,1:1);
brm3=brm(3:3,1:1);
brm4=brm(4:4,1:1);
brm5= brm(5:5,1:1);
brm6= brm(6:6,1:1);
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brmO=(mean(v)-(mean(u1)*brm1)-(mean(u2)*brm2)-(mean(u3)*brm3) -(mean(u4)*brm4)

-(mean(u5)*brm5) -(mean(u6)*brmeb));

brmhat=[brm0;brm1:brm2;brm3; brm4;brm5;brm6];

bias_brm0(m)=( brmhat(1:1,1:1)-B(1:1,1:1));
bias_brm1(m)=( brmhat(2:2,1:1)-B(2:2,1:1));
bias_brm?2(m)=( brmhat(3:3,1:1)-B(3:3,1:1));
bias_brm3(m)=( brmhat(4:4,1:1)-B(4:4,1:1));
bias_brm4(m)=( brmhat(5:5,1:1)-B(5:5,1:1));
bias_brm5(m)=( brmhat(6:6,1:1)-B(6:6,1:1));
bias_brm6(m)=( brmhat(7:7,1:1)-B(7:7,1:1));

mse_brmO(m)=( brmhat(1:1,1:1)-B(1:1,1:1))" 2;
mse_brm1(m)=( brmhat(2:2,1:1)-B(2:2,1:1))"2;
mse_brm2(m)=( brmhat(3:3,1:1)-B(3:3,1:1)) " 2;
mse_brm3(m)=( brmhat(4:4,1:1)-B(4:4,1:1))"2;
mse_brm4(m)=( brmhat(5:5,1:1)-B(5:5,1:1))"2;
mse_brm5(m)=( brmhat(6:6,1:1)-B(6:6,1:1))"2;

mse_brm6(m)=( brmhat(7:7,1:1)-B(7:7,1:1)"2;

if count==rep;

break;

end

end
biasbrj0=sum(bias_brj0)/rep;
biasbrj1=sum(bias_brj1)/rep;
biasbrj2=sum(bias_brj2)/rep;
biasbrj3=sum(bias_brj3)/rep;
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biasbrj4=sum(bias_brj4)/rep;
biasbrj5=sum(bias_brj5)/rep;
biasbrij6=sum(bias_brj6)/rep;
biasbrj=[ biasbrj0;biasbrj1 ‘biasbrj2;biasbrj3;biasbrj4;biasbrj5;biasbrij6];

msebrj0=sum(mse_brj0)/rep;
msebrj1=sum(mse_brj1)/rep;
msebrj2=sum(mse_brj2)/rep;
msebrj3=sum(mse_brj3)/rep;
msebrjd=sum(mse_brj4)/rep;
msebri5=sum(mse_brj5)/rep;
msebrie=sum(mse_brj6)/rep;

msebrj=[msebrj0;msebrj1;msebrj2;msebrj3;msebrj4;msebrj5;msebrj6];

biasbpcrO=sum(bias_bpcr0)/rep;
biasbpcr1=sum(bias_bpcr1)/rep;
biasbpcr2=sum(bias_bpcr2)/rep;
biasbpcr3=sum(bias_bpcr3)/rep;
biasbpcrd=sum(bias_bpcrd)/rep;
biasbpcro=sum(bias_bpcr5)/rep;
biasbpcré=sum(bias_bpcr6é)/rep;
biasbpcr=[ biasbpcr0; biasbpcr1; biasbpcr2; biasbpcr3; biasbpcr4; biasbpcrd;

biasbpcr6];

biasbpcrs20=sum(bias_bpcrs20)/rep;
biasbpcrs21=sum(bias_bpcrs21)/rep;
biasbpcrs22=sum(bias_bpcrs22)/rep;
biasbpcrs23=sum(bias_bpcrs23)/rep;
biasbpcrs24=sum(bias_bpcrs24)/rep;
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biasbpcrs25=sum(bias_bpcrs25)/rep;

biasbpcrs26=sum(bias_bpcrs26)/rep;

biasbpcrs2=[ biasbpcrs20; biasbpcrs21; biasbpcrs22; biasbpcrs23: biasbpcrs24;
biasbpcrs25; biasbpcrs26];

biasbpcrs30=sum(bias_bpcrs30)/rep;

biasbpcrs31=sum(bias_bpcrs31)/rep;

biasbpcrs32=sum(bias_bpcrs32)/rep;

biasbpcrs33=sum(bias_bpcrs33)/rep;

biasbpcrs34=sum(bias_bpcrs34)/rep;

biasbpcrs35=sum(bias_bpcrs35)/rep;

biasbpcrs36=sum(bias_bpcrs36)/rep;

biasbpcrs3=[ biasbpcrs30; biasbpcrs31; biasbpcrs32; biasbpers33; biasbpers34;
biasbpcrs35; biasbpcrs36];

biasbpcrs40=sum(bias_bpcrs40)/rep;

biasbpcrs41=sum(bias_bpcrs41)/rep;

biasbpcrs42=sum(bias_bpcrs4?2)/rep:;

biasbpcrs43=sum(bias_bpcrs43)/rep;

biasbpcrs44=sum(bias_bpcrs44)/rep;

biasbpcrs45=sum(bias_bpcrs45)/rep;

biasbpcrs46=sum(bias_bpcrs46)/rep;

biasbpcrs4=[ biasbpcrs40; biasbpcrs41; biasbpcrs42; biasbpcrs43; biasbpcers44;
biasbpcrs45; biasbpcrs46];

msebpcrO=sum(mse_bpcr0)/rep;
msebpcri=sum(mse_bpcri)/rep;
msebpcr2=sum(mse_bpcr2)/rep;

msebpcr3=sum(mse_bpcr3)/rep;
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msebpcrd=sum(mse_bpcr4)/rep;
msebpcrb=sum(mse_bpcrb)/rep;

msebpcré=sum(mse_bpcr6)/rep;

msebpcr=[msebpcrO;msebpcri1;msebpcr2;msebpcrd;msebpcrd;msebpcrs;msebpcer6];

msebpcrs20=sum(mse_bpcrs20)/rep;
msebpcrs21=sum(mse_bpcrs21)/rep;
msebpcrs22=sum(mse_bpcrs22)/rep;
msebpcrs23=sum(mse_bpcrs23)/rep;
msebpcrs24=sum(mse_bpcrs24)/rep;
msebpcrs25=sum(mse_bpcrs25)/rep;
msebpcrs26=sum(mse_bpcrs26)/rep;
msebpcrs2=[msebpcrs20;msebpcrs21;msebpcrs22;msebpcers23;msebpcrs24;msebper

s25;msebpcrs26];

msebpcrs30=sum(mse_bpcrs30)/rep;
msebpcrs31=sum(mse_bpcrs31)/rep;
msebpcrs32=sum(mse_bpcrs32)/rep;
msebpcrs33=sum(mse_bpcrs33)/rep;
msebpcrs34=sum(mse_bpcrs34)/rep;
msebpcrs35=sum(mse_bpcrs35)/rep;
msebpcrs36=sum(mse_bpcrs36)/rep;
msebpcrs3=[msebpcrs30;msebpcrs31;msebpcrs32;msebpcers33;msebpcrs34;msebper

s35;msebpcrs36];

msebpcrs40=sum(mse_bpcrs40)/rep;
msebpcrs41=sum(mse_bpcrs41)/rep;

msebpcrs42=sum(mse_bpcrs42)/rep;
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