
Supplementary material
Power simulation for SC1
%power simulation (sc1)

phi=-0.2:0.05:0.2;

N=50;%50 subject

m=40;%40 observations

M=N*m;

beta=[1 -1.5]'; beta0=beta;

sigma=sqrt(0.05);sigma0=sigma; 

gama=0.1;gama0=gama;

ck=ones(m,1);

c=1.345;miu1=0.8214;miu2=1.3871;

cishu=1;

while cishu<=1000

   x=unidrnd(40,N,m);

  for i=1:N

      tao(i)=normrnd(0,sqrt(sigma^2*gama));%random effects

         for j=1:m

             f(i,j)=normrnd(0,sigma);%white noise

             if j>=2

                 e(i,j)=phi*e(i,j-1)+f(i,j);%random errors

             else

                 e(i,j)=f(i,j);    

            end

                y(i,j)=beta(1)*exp(beta(2)*x(i,j))+tao(i)+e(i,j);

       end

 end

%end

  %f1 is bigsigma  cov(y(i))=sigma^2*f1   

        f1=ck*gama*ck'+eye(m,m);

        h=inv(f1);

        g=f1^(-0.5);

    for i=1:N

        epsilon(i,:)=sigma^(-1)*g*(y(i,:)-beta(1)*exp(beta(2)*x(i,:)))';

        for j=1:m   %Huber function

        if abs(epsilon(i,j))<=c

              fai(i,j)=epsilon(i,j);

           else fai(i,j)=c*sign(epsilon(i,j));

        end

        end

    end

%estimations of parameters under H0

    s1=0;s2=0;s3=0;s4=0;s5=0;s6=0;s7=0;s8=0;s9=0;

    for i=1:N

        for j=1:m

        s1=s1+epsilon(i,:)*fai(i,:)';

        s2=s2+fai(i,:)*h*ck*ck'*epsilon(i,:)';

        s3=s3+trace(h*ck*ck');

        s4=s4+trace(h*ck*ck'*h*ck*ck');

        s5=s5+exp(beta0(2)*x(i,j))*g*fai(i,:)';

        s6=s6+beta0(1)*exp(beta0(2)*x(i,j))*x(i,j)*g*fai(i,:)';

        s7=s7+exp(beta0(2)*x(i,j))*h*exp(beta0(2)*x(i,j));

        s8=s8+exp(beta0(2)*x(i,j))*h*beta0(1)*x(i,j)*exp(beta0(2)*x(i,j));

        s9=s9+beta0(1)*x(i,j)*exp(beta0(2)*x(i,j))*h*beta0(1)*x(i,j)*exp(beta0(2)*x(i,j));

        end

    end

          t1=0.5*sigma0^(-2)*s1-0.5*M*miu1*sigma0^(-2);

          t2=0.5*s2-0.5*miu1*s3;

          t3=sigma0^(-1)*s5;

          t4=sigma0^(-1)*s6;

          theta0=[sigma0^2 gama0]';

          h12=0.25*miu1*miu2*sigma0^(-2)*s3;

          h34=miu1*sigma0^(-2)*s8;

Htheta=[miu1*sigma0^(-2)*s7 h34';h34 miu1*sigma0^(-2)*s9];

Hbeta=[0.5*M*miu1*sigma0^(-4) h12';h12 0.5*miu1*s4];

thetahat=theta0+inv(Htheta)*[t1;t2];

betahat=beta0+inv(Hbeta)*[t3;t4];

theta10=[beta0' theta0']';theta10hat=[betahat' thetahat']';

while (norm(betahat-beta0)>=1.0e-5)|(norm(thetahat-theta0)>=1.0e-4)

     theta10=theta10hat;

     theta0=thetahat;beta0=betahat;

     f1=ck*theta0(2)*ck'+eye(m,m);

         h=inv(f1);

         g=f1^(-0.5);

     for i=1:N

         epsilon(i,:)=theta0(1)^(-0.5)*g*(y(i,:)-beta(1)*exp(beta(2)*x(i,:)))';

         for j=1:m 

         if abs(epsilon(i,j))<=c

               fai(i,j)=epsilon(i,j);

            else fai(i,j)=c*sign(epsilon(i,j));

          end

          s1(i,j)=epsilon(i,j)*fai(i,j);

         end

     end

%compute test statistics

f1hat=ck*thetahat(2)*ck'+eye(m);

ghat=f1hat^(-0.5);

hhat=pinv(f1hat);

d=ones(m)-eye(m);

L11=0;L13=0;L33=0;L34=0;L44=0;L14=0;L22=zeros(2,2);s10=0;

for i=1:N

    epsilonhat(i,:)=thetahat(1)^(-0.5)*ghat*(y(i,:)-beta(1)*exp(beta(2)*x(i,:)))';

     for j=1:m

         if abs(epsilonhat(i,j))<=c

              faihat(i,j)=epsilonhat(i,j);

           else faihat(i,j)=c*sign(epsilonhat(i,j));

         end

     end

L11=L11+0.5*miu1*trace(hhat*d*hhat*d);

L13=L13+0.25*miu1*miu2*thetahat(1)^(-1)*trace(hhat*d);

L14=L14+0.5*miu1*trace(hhat*d*hhat*ck*ck');

L34=L34+0.25*miu1*miu2*thetahat(1)^(-1)*trace(inv(f1hat)*ck*ck');

L44=L44+0.5*miu1*trace((inv(f1hat)*ck*ck')^2);

s10=s10+0.5*faihat(i,:)*hhat*d*epsilonhat(i,:)'-0.5*miu1*trace(hhat*d);

end

L33=0.5*M*miu1*thetahat(1)^(-2);

L1=[L13 L14];

   L2=[L33 L34;L34' L44];

    I=[L11      zeros(1,2)  L13      L14;

    zeros(2,1)  L22      zeros(2,1)  zeros(2,1);

    L13'     zeros(1,2)  L33      L34;

    L14'     zeros(1,2)  L34'    L44];

   SC(cishu)=s10^2*pinv(L11-L1*inv(L2)*L1');

 if SC(cishu)>3.841

     p(cishu)=1;

 else

     p(cishu)=0;

 end

 cishu=cishu+1;

end

result=sum(p)/1000

