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OPTIONS FORMCHAR="|----|+|---+=|-/\<>*";
options ls=90 ps=52 pageno=1;

options nonotes nodate nonumber nostimer;

*options notes date number stimer;

options number;

title;

%macro assign;

*generate data;
data dat1;

do sim=1 to &NoSims;

  do ID=1 to &ss;
    if ID<&ss/2+1 then do;

      RandomizedGroup="control";

      PairRand=ID;

      end;

    else do;

      RandomizedGroup="treat";

      PairRand=ID-&ss/2;

      end;

    SubjTrueValue=&TrueMean+rannor(0)*&TrueSD;
    Pre=SubjTrueValue+rannor(0);
    Post=SubjTrueValue+rannor(0);

    Change=Post-Pre;

    output;

    end;

  end;

proc sort;

by sim Pre;

data dat2;

set dat1;

select (mod(_n_,4));

  when (0,1) RankedGroup="control";

  when (2,3) RankedGroup="treat";

  otherwise;

  end;

PairRank=round(mod(_n_-1,&ss)+1,2)/2;
proc print data=dat2;
where sim=1 and "&ss"="20";

run;

*random assign, no adjustment for baseline;

ods listing close;

proc mixed data=dat2 covtest cl alpha=0.1;

class RandomizedGroup;

model Change=RandomizedGroup/ddfm=sat outp=pred alpha=0.1 alphap=0.1 s residual; 
repeated/group=RandomizedGroup;

estimate "treat-control" RandomizedGroup -1 1/cl alpha=0.1;

lsmeans RandomizedGroup/diff cl alpha=0.1;
by sim;

ods output estimates=est;

ods output classlevels=clev;

ods output solutionr=solr;
ods output solutionf=solf;
ods output covparms=cov;
ods output lsmeans=lsm; 
ods output diffs=lsmdiffrandnoadj; 

run;

ods listing;

*random assign, adjustment for baseline;

ods listing close;

proc mixed data=dat2 covtest cl alpha=0.1;

class RandomizedGroup;

model Change=RandomizedGroup RandomizedGroup*Pre/ddfm=sat outp=pred alpha=0.1 alphap=0.1 s residual; 
repeated/group=RandomizedGroup;

estimate "treat-control" RandomizedGroup -1 1/cl alpha=0.1;

lsmeans RandomizedGroup/diff cl alpha=0.1;
by sim;

ods output estimates=est;

ods output classlevels=clev;

ods output solutionr=solr;
ods output solutionf=solf;
ods output covparms=cov;
ods output lsmeans=lsm; 
ods output diffs=lsmdiffrandadj; 

run;

ods listing;

*random assign, no adjustment for baseline, pair matched (but not actually in pairs);

ods listing close;

proc mixed data=dat2 covtest cl alpha=0.1 nobound;

class PairRand RandomizedGroup;

model Change=RandomizedGroup/ddfm=sat outp=pred alpha=0.1 alphap=0.1 s residual; 
repeated/group=RandomizedGroup;

random PairRand;

parms 1 2 2;

estimate "treat-control" RandomizedGroup -1 1/cl alpha=0.1;

lsmeans RandomizedGroup/diff cl alpha=0.1;
by sim;

ods output estimates=est;

ods output classlevels=clev;

ods output solutionr=solr;
ods output solutionf=solf;
ods output covparms=cov;
ods output lsmeans=lsm; 
ods output diffs=lsmdiffrandnoadjpaired; 

run;

ods listing;

*random assign, adjustment for baseline, pair matched (but not actually in pairs);

ods listing close;

proc mixed data=dat2 covtest cl alpha=0.1 nobound;

class PairRand RandomizedGroup;

model Change=RandomizedGroup RandomizedGroup*Pre/ddfm=sat outp=pred alpha=0.1 alphap=0.1 s residual; 
repeated/group=RandomizedGroup;

random PairRand;

parms 0 1 1;

estimate "treat-control" RandomizedGroup -1 1/cl alpha=0.1;

lsmeans RandomizedGroup/diff cl alpha=0.1;
by sim;

ods output estimates=est;

ods output classlevels=clev;

ods output solutionr=solr;
ods output solutionf=solf;
ods output covparms=cov;
ods output lsmeans=lsm; 
ods output diffs=lsmdiffrandadjpaired; 

run;

ods listing;

*ranked assign, no adjustment for baseline;

ods listing close;

proc mixed data=dat2 covtest cl alpha=0.1;

class RankedGroup;

model Change=RankedGroup/ddfm=sat outp=pred alpha=0.1 alphap=0.1 s residual; 
repeated/group=RankedGroup;

estimate "treat-control" RankedGroup -1 1/cl alpha=0.1;

lsmeans RankedGroup/diff cl alpha=0.1;
by sim;

ods output estimates=est;

ods output classlevels=clev;

ods output solutionr=solr;
ods output solutionf=solf;
ods output covparms=cov;
ods output lsmeans=lsm; 
ods output diffs=lsmdiffranknoadj; 

run;

ods listing;

*ranked assign, adjusted for baseline;

ods listing close;

proc mixed data=dat2 covtest cl alpha=0.1;

class RankedGroup;

model Change=RankedGroup RankedGroup*Pre/ddfm=sat outp=pred alpha=0.1 alphap=0.1 s residual; 
repeated/group=RankedGroup;

estimate "treat-control" RankedGroup -1 1/cl alpha=0.1;

lsmeans RankedGroup/diff cl alpha=0.1;
by sim;

ods output estimates=est;

ods output classlevels=clev;

ods output solutionr=solr;
ods output solutionf=solf;
ods output covparms=cov;
ods output lsmeans=lsm; 
ods output diffs=lsmdiffrankadj; 

run;

ods listing;

*ranked assign, no adjustment for baseline, but pair matched;

ods listing close;

proc mixed data=dat2 covtest cl alpha=0.1 nobound;

class PairRank RankedGroup;

model Change=RankedGroup/ddfm=sat outp=pred alpha=0.1 alphap=0.1 s residual; 
repeated/group=RankedGroup;

random PairRank;

parms 1 1 1;

estimate "treat-control" RankedGroup -1 1/cl alpha=0.1;

lsmeans RankedGroup/diff cl alpha=0.1;
by sim;

ods output estimates=est;

ods output classlevels=clev;

ods output solutionr=solr;
ods output solutionf=solf;
ods output covparms=cov;
ods output lsmeans=lsm; 
ods output diffs=lsmdiffranknoadjpaired; 

run;

ods listing;

*ranked assign, adjustment for baseline, pair matched;

ods listing close;

proc mixed data=dat2 covtest cl alpha=0.1 nobound;

class PairRank RankedGroup;

model Change=RankedGroup RankedGroup*Pre/ddfm=sat outp=pred alpha=0.1 alphap=0.1 s residual; 
repeated/group=RankedGroup;

random PairRank;

parms 0 1 1;

estimate "treat-control" RankedGroup -1 1/cl alpha=0.1;

lsmeans RankedGroup/diff cl alpha=0.1;
by sim;

ods output estimates=est;

ods output classlevels=clev;

ods output solutionr=solr;
ods output solutionf=solf;
ods output covparms=cov;
ods output lsmeans=lsm; 
ods output diffs=lsmdiffrankadjpaired; 

run;

ods listing;

*proc print data=lsmdiff;

run;

*proc print data=cov;

run;

data lsmdiff1;

set lsmdiffrandnoadj(in=a) lsmdiffrandadj(in=b) lsmdiffrandnoadjpaired(in=c)

  lsmdiffrandadjpaired(in=d)

  lsmdiffranknoadj(in=e) lsmdiffrankadj(in=f) lsmdiffranknoadjpaired(in=g) 

  lsmdiffrankadjpaired(in=h);
if a then Method="1.by rand no adjust       ";

if b then Method="2.by rand adjusted";

if c then Method="3.by rand no adjust paired";

if d then Method="4.by rand adjusted paired";

if e then Method="5.by rank no adjust";

if f then Method="6.by rank adjusted";

if g then Method="7.by rank no adjust paired";

if h then Method="8.by rank adjusted paired";

if Probt<0.1 then Type0error=100;

else Type0Error=0;

ConfIntervalSq=((upper-lower)/2)**2;
proc sort;

by method;

proc means noprint;
var Type0error estimate confintervalsq;

by Method;

output out=out1 n=NoOfSims mean= std=d1 SDestimate;
data out2;

set out1;

MeanConfInterval=sqrt(confintervalsq);
rename estimate=MeanEstimate;

title1 "TotalSampleSize=&ss; TrueMean=&TrueMean; TrueSD=&TrueSD; RandomError=1";
proc print noobs;

var NoOfSims Method type0error MeanEstimate SDestimate MeanConfInterval;

format type0error 4.1 MeanEstimate SDestimate MeanConfInterval 5.2;
run;
data _null_;

call sound(880,100);

call sound(880,100);

call sound(880,100);

call sound(720,400);

run;

%mend;
options pageno=1;

%let NoSims=3000;

%let ss=20; *total sample size, no in each group is half this;
%let TrueMean=0;

%let TrueSD=0;

%assign;

