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A. Two ways to calculate correlations and their t-values.

Below are 100 randomly generated correlations and their t-values calculated by:

1. The conventional formula for a correlation (‘textbook Corr’), Equation (1), and t-corr =   , where is defined by from the paper’s Equation (2).
2. The t-value of the estimated coefficient from a bivariate regression (‘t-reg’), and  , Equation (4) from the paper—see ‘Corr from t-formula’, below. 
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textbook Corr    Corr from t-formula    t-corr                 t-reg
      0.62098564       0.62098564        3.7995141        3.7995141 
      0.82555208       0.82555208        7.0158190        7.0158190 
      0.52985484       0.52985484        2.9962616        2.9962616 
      0.74940725       0.74940725        5.4281532        5.4281532 
      0.77225607       0.77225607        5.8295979        5.8295979 
      0.45181805       0.45181805        2.4288966        2.4288966 
      0.72063757       0.72063757        4.9848502        4.9848502 
      0.73678490       0.73678490        5.2260820        5.2260820 
      0.81359741       0.81359741        6.7108428        6.7108428 
      0.67600994       0.67600994        4.3995966        4.3995966 
      0.74654192       0.74654192        5.3811555        5.3811555 
      0.71807623       0.71807623        4.9482019        4.9482019 
      0.68776786       0.68776786        4.5437103        4.5437103 
      0.68752855       0.68752855        4.5407117        4.5407117 
      0.52618821       0.52618821        2.9675500        2.9675500 
      0.45765516       0.45765516        2.4685227        2.4685227 
      0.81470001       0.81470001        6.7378529        6.7378529 
      0.76242424       0.76242424        5.6507270        5.6507270 
      0.68249429       0.68249429        4.4782710        4.4782710 
      0.86320928       0.86320928        8.2001326        8.2001326 
      0.71956556       0.71956556        4.9694605        4.9694605 
      0.68742664       0.68742664        4.5394355        4.5394355 
      0.32300645       0.32300645        1.6368236        1.6368236 
      0.84686632       0.84686632        7.6370511        7.6370511 
      0.54612264       0.54612264        3.1265319        3.1265319 
      0.63015427       0.63015427        3.8921193        3.8921193 
      0.70723769       0.70723769        4.7976077        4.7976077 
      0.70524111       0.70524111        4.7706239        4.7706239 
      0.69136350       0.69136350        4.5891077        4.5891077 
      0.73939105       0.73939105        5.2667757        5.2667757 
      0.63689820       0.63689820        3.9619492        3.9619492 
      0.52559401       0.52559401        2.9629188        2.9629188 
      0.66922125       0.66922125        4.3192454        4.3192454 
      0.65914126       0.65914126        4.2035239        4.2035239 
      0.83169402       0.83169402        7.1837508        7.1837508 
      0.76551065       0.76551065        5.7058248        5.7058248 
      0.81996600       0.81996600        6.8699071        6.8699071 
      0.76869692       0.76869692        5.7637037        5.7637037 
      0.64091095       0.64091095        4.0042208        4.0042208 
      0.56220286       0.56220286        3.2602567        3.2602567 
      0.60684527       0.60684527        3.6616186        3.6616186 
      0.68114992       0.68114992        4.4618004        4.4618004 
      0.53306265       0.53306265        3.0215718        3.0215718 
      0.61179944       0.61179944        3.7092783        3.7092783 
      0.90800731       0.90800731        10.394093        10.394093 
      0.77085054       0.77085054        5.8034163        5.8034163 
      0.80215456       0.80215456        6.4426261        6.4426261 
      0.63698830       0.63698830        3.9628923        3.9628923 
      0.53444731       0.53444731        3.0325530        3.0325530 
      0.58871919       0.58871919        3.4928450        3.4928450 
      0.64054005       0.64054005        4.0002905        4.0002905 
      0.69558195       0.69558195        4.6432026        4.6432026 
      0.73852330       0.73852330        5.2531688        5.2531688 
      0.73653872       0.73653872        5.2222646        5.2222646 
      0.70831504       0.70831504        4.8122633        4.8122633 
      0.69741581       0.69741581        4.6670071        4.6670071 
      0.72694682       0.72694682        5.0769567        5.0769567 
      0.63181788       0.63181788        3.9092067        3.9092067 
      0.58931384       0.58931384        3.4982488        3.4982488 
      0.77734965       0.77734965        5.9262805        5.9262805 
      0.73842338       0.73842338        5.2516058        5.2516058 
      0.72624648       0.72624648        5.0666009        5.0666009 
      0.32115936       0.32115936        1.6263836        1.6263836 
      0.44241657       0.44241657        2.3658926        2.3658926 
      0.62498962       0.62498962        3.8396336        3.8396336 
      0.72895235       0.72895235        5.1067985        5.1067985 
      0.66067019       0.66067019        4.2208112        4.2208112 
      0.80777207       0.80777207        6.5716235        6.5716235 
      0.65867270       0.65867270        4.1982445        4.1982445 
      0.76085142       0.76085142        5.6230056        5.6230056 
      0.59030281       0.59030281        3.5072552        3.5072552 
      0.76973288       0.76973288        5.7827462        5.7827462 
      0.83043955       0.83043955        7.1487806        7.1487806 
      0.76165838       0.76165838        5.6371989        5.6371989 
      0.78748358       0.78748358        6.1275682        6.1275682 
      0.70896628       0.70896628        4.8211550        4.8211550 
      0.61165031       0.61165031        3.7078335        3.7078335 
      0.82919271       0.82919271        7.1143702        7.1143702 
      0.68996250       0.68996250        4.5713425        4.5713425 
      0.79947569       0.79947569        6.3828211        6.3828211 
      0.70116012       0.70116012        4.7161678        4.7161678 
      0.81912635       0.81912635        6.8485043        6.8485043 
      0.69973287       0.69973287        4.6973397        4.6973397 
      0.72990761       0.72990761        5.1211110        5.1211110 
      0.68349112       0.68349112        4.4905386        4.4905386 
      0.59489092       0.59489092        3.5493578        3.5493578 
      0.80688344       0.80688344        6.5508837        6.5508837 
      0.80698106       0.80698106        6.5531557        6.5531557 
      0.63940661       0.63940661        3.9883092        3.9883092 
      0.71455970       0.71455970        4.8985606        4.8985606 
      0.67948061       0.67948061        4.4414659        4.4414659 
      0.65719669       0.65719669        4.1816699        4.1816699 
      0.59626116       0.59626116        3.5620351        3.5620351 
      0.77141000       0.77141000        5.8138125        5.8138125 
      0.64836407       0.64836407        4.0842251        4.0842251 
      0.73585653       0.73585653        5.2117096        5.2117096 
      0.81823564       0.81823564        6.8259461        6.8259461 
      0.70615125       0.70615125        4.7828963        4.7828963 
      0.36214662       0.36214662        1.8632709        1.8632709 
      0.70889466       0.70889466        4.8201759        4.8201759

The GAUSS program that confirms that these two ways to calculate correlations always produce identical values is as follows.
new;
screen off;
rep=2;/* the number of replications*/
sum1=0;sum2=0;sum3=0;sum10=0;MSE1=0;MSE2=0;MSE3=0;MSE4=0;sum11=0;
sum4=0;sum5=0;sum6=0;sum7=0;sum9=0;sum8=0;cov1=0;cov4=0;cov2=0;cov3=0;
n=25;k=50;Het=0;
screen on;
"textbook Corr       Corr from t-formula  t-corr            t-reg";
screen off;
kk=1;
    do while (kk<=rep);/* the number of replications*/
    Seinv1={};Seinv2={};Seinv3={};
    t1={}; t2={};b2={};t3={};
    r={};W1i={};Zf={};
    Ssq1={};Ssq3={};
    W2i={};W3i={};
    Ssq2={};
        j=1;
        do while (j<=k);
                X2=rndn(n,1);
/*Correlation 2 ways*/
            X1=ones(n,1);
            Y=X1+X2+rndn(n,1);
            X=X2;
            Xave=X'X1/n;
            Yave=Y'X1/n;
            SSxy=0;SSx=0;SSy=0;
            ij=1;
                do while ij<=n;
                SSxy=SSxy+((X[ij]-Xave)*(Y[ij]-Yave));
                SSx=SSx+((X[ij]-Xave)*(X[ij]-Xave));
                SSy=SSy+((Y[ij]-Yave)*(Y[ij]-Yave));
                ij=ij+1;
                endo;
            corr=SSxy/sqrt(SSX*SSy);
            corrVar=(1-corr^2)/(n-2);tcorr=corr/sqrt(corrVar);
/* Corr's variance is divided by n-2 & the numerator is not squared*/
            tcorr=corr/sqrt(corrVar);
        _olsres=1;
        { nam,m,b,stb,vc,std,sig,cx,rsq,resid,dbw } = ols(0,Y,X);
        ti=(b[2])/std[2];pcpart=ti^2+n-2;
            corr2=ti/sqrt(pcpart);
screen on;
corr;;corr2;;tcorr;;ti;
screen off;
        j=j+1;
        endo;  
        kk=kk+1;
    endo;


This equivalency is maintained even if there are measurement errors. Below are both the results and the GAUSS program that created them.

These simulations induce measurement errors in X
textbook Corr       Corr from t-formula  t-corr            t-reg
      0.74230184       0.74230184        5.3128445        5.3128445 
      0.76710222       0.76710222        5.7346068        5.7346068 
      0.64375624       0.64375624        4.0345307        4.0345307 
      0.77816840       0.77816840        5.9420919        5.9420919 
      0.56539700       0.56539700        3.2874474        3.2874474 
      0.66755476       0.66755476        4.2998242        4.2998242 
      0.46700943       0.46700943        2.5328726        2.5328726 
      0.80627299       0.80627299        6.5367105        6.5367105 
      0.77615277       0.77615277        5.9033034        5.9033034 
      0.74482769       0.74482769        5.3533629        5.3533629 
      0.83647005       0.83647005        7.3202133        7.3202133 
      0.65543618       0.65543618        4.1620114        4.1620114 
      0.56166377       0.56166377        3.2556887        3.2556887 
      0.66440649       0.66440649        4.2634513        4.2634513 
      0.75774731       0.75774731        5.5689818        5.5689818 
      0.65046824       0.65046824        4.1071741        4.1071741 
      0.62314407       0.62314407        3.8210804        3.8210804 
      0.66112633       0.66112633        4.2259867        4.2259867 
      0.60289106       0.60289106        3.6240645        3.6240645 
      0.82015106       0.82015106        6.8746424        6.8746424 
      0.41413811       0.41413811        2.1820544        2.1820544 
      0.67233013       0.67233013        4.3557929        4.3557929 
      0.53191074       0.53191074        3.0124622        3.0124622 
      0.40599233       0.40599233        2.1305624        2.1305624 
      0.73343504       0.73343504        5.1745222        5.1745222 
      0.70014449       0.70014449        4.7027583        4.7027583 
      0.74829977       0.74829977        5.4099067        5.4099067 
      0.46313654       0.46313654        2.5061013        2.5061013 
      0.64348597       0.64348597        4.0316395        4.0316395 
      0.70412944       0.70412944        4.7556979        4.7556979 
      0.44460560       0.44460560        2.3804741        2.3804741 
      0.79894197       0.79894197        6.3710332        6.3710332 
      0.69506714       0.69506714        4.6365517        4.6365517 
      0.85027189       0.85027189        7.7473342        7.7473342 
      0.82395154       0.82395154        6.9733718        6.9733718 
      0.80613387       0.80613387        6.5334888        6.5334888 
      0.65737410       0.65737410        4.1836576        4.1836576 
      0.79267856       0.79267856        6.2357358        6.2357358 
      0.61284270       0.61284270        3.7194027        3.7194027 
      0.68705387       0.68705387        4.5347719        4.5347719 
      0.74704006       0.74704006        5.3892770        5.3892770 
      0.72150572       0.72150572        4.9973679        4.9973679 
      0.72559497       0.72559497        5.0569972        5.0569972 
      0.64500122       0.64500122        4.0478826        4.0478826 
      0.75585346       0.75585346        5.5364592        5.5364592 
      0.60206820       0.60206820        3.6163028        3.6163028 
      0.65685890       0.65685890        4.1778888        4.1778888 
      0.68120373       0.68120373        4.4624580        4.4624580 
      0.72362510       0.72362510        5.0281339        5.0281339 
      0.64805638       0.64805638        4.0808829        4.0808829 
      0.77715633       0.77715633        5.9225582        5.9225582 
      0.53739417       0.53739417        3.0560377        3.0560377 
      0.74157292       0.74157292        5.3012457        5.3012457 
      0.70963993       0.70963993        4.8303788        4.8303788 
      0.58250957       0.58250957        3.4369289        3.4369289 
      0.75777728       0.75777728        5.5694990        5.5694990 
      0.66580352       0.66580352        4.2795409        4.2795409 
      0.54374393       0.54374393        3.1071798        3.1071798 
      0.74925333       0.74925333        5.4256110        5.4256110 
      0.71806527       0.71806527        4.9480459        4.9480459 
      0.75433711       0.75433711        5.5106533        5.5106533 
      0.78734673       0.78734673        6.1247661        6.1247661 
      0.74060983       0.74060983        5.2859848        5.2859848 
      0.77585317       0.77585317        5.8975772        5.8975772 
      0.82372152       0.82372152        6.9673146        6.9673146 
      0.61180908       0.61180908        3.7093717        3.7093717 
      0.83842574       0.83842574        7.3776728        7.3776728 
      0.69336105       0.69336105        4.6146091        4.6146091 
      0.61168230       0.61168230        3.7081434        3.7081434 
      0.69888930       0.69888930        4.6862632        4.6862632 
      0.68807112       0.68807112        4.5475144        4.5475144 
      0.66955572       0.66955572        4.3231575        4.3231575 
      0.70120349       0.70120349        4.7167416        4.7167416 
      0.55591251       0.55591251        3.2073289        3.2073289 
      0.49108169       0.49108169        2.7036029        2.7036029 
      0.62679382       0.62679382        3.8578732        3.8578732 
      0.78881577       0.78881577        6.1549701        6.1549701 
      0.50541358       0.50541358        2.8090652        2.8090652 
      0.71406027       0.71406027        4.8915725        4.8915725 
      0.54725314       0.54725314        3.1357669        3.1357669 
      0.81968291       0.81968291        6.8626761        6.8626761 
      0.87566502       0.87566502        8.6961620        8.6961620 
      0.81655326       0.81655326        6.7837428        6.7837428 
      0.77058678       0.77058678        5.7985264        5.7985264 
      0.77781025       0.77781025        5.9351659        5.9351659 
      0.76153447       0.76153447        5.6350154        5.6350154 
      0.50471615       0.50471615        2.8038627        2.8038627 
      0.73512564       0.73512564        5.2004397        5.2004397 
      0.56002554       0.56002554        3.2418444        3.2418444 
      0.54271410       0.54271410        3.0988346        3.0988346 
      0.72546689       0.72546689        5.0551127        5.0551127 
      0.76376934       0.76376934        5.6746243        5.6746243 
      0.84080472       0.84080472        7.4488651        7.4488651 
      0.78799244       0.78799244        6.1380082        6.1380082 
      0.49854715       0.49854715        2.7581628        2.7581628 
      0.62646539       0.62646539        3.8545454        3.8545454 
      0.75102356       0.75102356        5.4549698        5.4549698 
      0.64891643       0.64891643        4.0902336        4.0902336 
      0.81095779       0.81095779        6.6470449        6.6470449 
      0.62615593       0.62615593        3.8514128        3.8514128

/************************************************************************/
/* PROGRAM:   calculating correlations 2 ways with measurement errors                         */
/* AUTHOR:      Tom Stanley                                                                                               */
/*                         05:16 PM  03-Feb-2024                                                                             */
/************************************************************************/
new;
screen off;
rep=2;/* the number of replications*/
sum1=0;sum2=0;sum3=0;sum10=0;MSE1=0;MSE2=0;MSE3=0;MSE4=0;sum11=0;
sum4=0;sum5=0;sum6=0;sum7=0;sum9=0;sum8=0;cov1=0;cov4=0;cov2=0;cov3=0;
n=25;k=50;Het=0;
screen on;
"These simulations induce measurement errors in X";
"textbook Corr       Corr from t-formula  t-corr            t-reg";
screen off;
kk=1;
    do while (kk<=rep);/* the number of replications*/
    Seinv1={};Seinv2={};Seinv3={};
    t1={}; t2={};b2={};t3={};
    r={};W1i={};Zf={};
    Ssq1={};Ssq3={};
    W2i={};W3i={};
    Ssq2={};
        j=1;
        do while (j<=k);
            Xt=rndn(n,1);/*'true' X*/
/*Correlation 2 ways*/
            X1=ones(n,1);
            Y=X1+Xt+rndn(n,1);
            X=Xt+.2*rndn(n,1);/*'fallible'observed X*/
            Xave=X'X1/n;
            Yave=Y'X1/n;
            SSxy=0;SSx=0;SSy=0;
            ij=1;
                do while ij<=n;
                SSxy=SSxy+((X[ij]-Xave)*(Y[ij]-Yave));
                SSx=SSx+((X[ij]-Xave)*(X[ij]-Xave));
                SSy=SSy+((Y[ij]-Yave)*(Y[ij]-Yave));
                ij=ij+1;
                endo;
            corr=SSxy/sqrt(SSX*SSy);
            corrVar=(1-corr^2)/(n-2);tcorr=corr/sqrt(corrVar);
/* Corr's variance is divided by n-2 & the numerator is not squared*/
            tcorr=corr/sqrt(corrVar);
        _olsres=1;
        { nam,m,b,stb,vc,std,sig,cx,rsq,resid,dbw } = ols(0,Y,X);
        ti=(b[2])/std[2];part=ti^2+n-2;
            corr2=ti/sqrt(part);
screen on;
corr;;corr2;;tcorr;;ti;
screen off;
        j=j+1;
        endo;  
        kk=kk+1;
    endo;



B. Sampling distribution of correlations

We generated 50,000 sample correlations from random data using the same code as the meta-analysis simulations that are reported in Table 1. Below the sampling distributions for three combinations of sample sizes and values of r are graphed against the normal distribution. 



Figure B1. Sampling Distribution of Bivariate Correlation n=25; r =.707
[image: ]
Note. The lower limit of the largest frequency interval is set exactly at r =.707


Figure B2. Sampling Distribution of Bivariate Correlation n=400; r =.707
[image: ]
Figure B3. Sampling Distribution of Bivariate Correlation n=25; r =.110
[image: ]




C. GAUSS program for Table 1.
/************************************************************************/
/* PROGRAM:     Corr MAs using both formulas for SEcorr                 */
/* AUTHOR:      Tom Stanley                                             */
/* 12:18 PM  30-Jan-2023                                                */
/************************************************************************/
new;
screen off;
rep=10000;/* the number of replications*/
sum1=0;sum2=0;sum3=0;sum10=0;MSE1=0;MSE2=0;MSE3=0;MSE4=0;
sum4=0;sum5=0;sum6=0;sum7=0;cov1=0;cov4=0;cov2=0;cov3=0;
n=25;k=50;
kk=1;
    do while (kk<=rep);/* the number of replications*/
    Seinv1={}; Seinv2={};Seinv3={};
    t1={}; t2={};t3={};b2={};
    W1i={};
    Ssq1={};
    W2i={};
    Ssq2={};
        j=1;
        do while (j<=k);
                X2=rndn(n,1);
/*Bivariate Correlation using regressions' t-values */
            X1=ones(n,1);
            Y=X1+X2+rndn(n,1);
            X=X2;
            _olsres=1;
            { nam,m,b,stb,vc,std,sig,cx,rsq,resid,dbw } = ols(0,Y,X);
            ti=b[2]/std[2];corrpart=ti^2+n-2;corr=ti/sqrt(corrpart);
SEBook=sqrt((1-corr^2)/(n-1));
SErob=(1-corr^2)/sqrt((n-1));
            t1i=corr/SErob;Seinv1i=1/SErob;
            t2i=corr/SEbook;Seinv2i=1/SEbook;
            Seinv1=Seinv1|Seinv1i;t1=t1|t1i;
            Seinv2=Seinv2|Seinv2i;t2=t2|t2i;
        b2=b2|corr;
        W1ii=Seinv1i^2;
        W2ii=Seinv2i^2;
        W1i=W1i|W1ii;W2i=W2i|W2ii;
        Ssq1=Ssq1|SErob^2;Ssq2=Ssq2|SEBook^2;
        j=j+1;
        endo;  
    rr=k;
    z1=ones(rr,1);
    ave=b2'*z1/rr; sum3=sum3+ave;
    sumW1=W1i'*z1;sumW2=W2i'*z1;
/* The below program calculates the unrestricted WLS2 & UWLS1    */
bb1=inv(Seinv2'*Seinv2)*Seinv2't2;sum1=sum1+bb1;
s2wls=(t2-Seinv2*bb1)'*(t2-Seinv2*bb1)/(rr-1);
WLSVAR1=s2wls*inv(Seinv1'*Seinv1);MSE3=MSE3+(bb1[1]-sqrt(.5))^2;
UL1=bb1[1]+2.01*sqrt(WLSVAR1);
LL1=bb1[1]-2.01*sqrt(WLSVAR1);
                    if LL1<=sqrt(.5) and UL1>=sqrt(.5);
                    cov3=cov3+1;
                    endif;  
bb2=inv(Seinv1'*Seinv1)*Seinv1't1;sum2=sum2+bb2;
s2wls2=(t1-Seinv1*bb2)'*(t1-Seinv1*bb2)/(rr-1);
WLSVAR2=s2wls2*inv(Seinv1'*Seinv1);MSE4=MSE4+(bb2[1]-sqrt(.5))^2;
UL2=bb2[1]+2.01*sqrt(WLSVAR2);
LL2=bb2[1]-2.01*sqrt(WLSVAR2);
                    if LL2<=sqrt(.5) and UL2>=sqrt(.5);
                    cov4=cov4+1;
                    endif; 
/* The below program calculates RE    */
Wave1=sumW1/rr;/*see Eq (5.3) in Sutton et al (2000) */
    S2w1=(t1'*z1-rr*Wave1^2)/(rr-1);/*Eq (5.4)*/
    U=(rr-1)*(Wave1-S2w1/(rr*Wave1));/*Eq (5.5)*/
    Q=(W1i'b2^2)-(b2'*W1i)^2/sumW1;/*Eq (3.2)*/
    BSvar=(Q-rr+1)/U;/*Eq (5.6)*/
        if Q<=rr-1;
        BSvar=0;
        endif;
    iBS=1; weight={};
        do while (iBS<=rr);
        weighti=1/(BSvar+Ssq1[iBS]);/*Eq(5.7)*/
        weight=weight|weighti;
        iBS=iBS+1;
        endo;                                                                   
    sumWeight1=weight'*z1;
    REWA1=(b2'*weight)/sumWeight1; /*Eq(5.8)*/
    VARRE=1/sumWeight1;
    ulr=REWA1+1.96*sqrt(VARRE);
    llr=REWA1-1.96*sqrt(VARRE);
        if llr<=sqrt(.5) and ulr>=sqrt(.5);
        cov1=cov1+1;
        endif;
        sum5=sum5+REWA1;MSE1=MSE1+(REWA1-sqrt(.5))^2;
Wave2=sumW2/rr;/*see Eq (5.3) in Sutton et al (2000) */
    S2w2=(t2'*z1-rr*Wave2^2)/(rr-1);/*Eq (5.4)*/
    U=(rr-1)*(Wave2-S2w2/(rr*Wave2));/*Eq (5.5)*/
    Q=(W2i'b2^2)-(b2'*W2i)^2/sumW2;/*Eq (3.2)*/
    BSvar=(Q-rr+1)/U;/*Eq (5.6)*/
        if Q<=rr-1;
        BSvar=0;
        endif;
    iBS=1; weight={};
        do while (iBS<=rr);
        weighti=1/(BSvar+Ssq2[iBS]);/*Eq(5.7)*/
        weight=weight|weighti;
        iBS=iBS+1;
        endo;                                                                   
    sumWeight2=weight'*z1;
    REWA2=(b2'*weight)/sumWeight2; /*Eq(5.8)*/
    VARRE2=1/sumWeight2;
    ulr=REWA2+1.96*sqrt(VARRE2);
    llr=REWA2-1.96*sqrt(VARRE2);
        if llr<=sqrt(.5) and ulr>=sqrt(.5);
        cov2=cov2+1;
        endif;
        sum7=sum7+REWA2;MSE2=MSE2+(REWA2-sqrt(.5))^2;
    kk=kk+1;
    endo;
UWLSBias1=(sum1/rep)-sqrt(.5);UWLScov1=cov3/rep;
UWLSBias2=(sum2/rep)-sqrt(.5);UWLScov2=cov4/rep;
REBias1=(sum5/rep)-sqrt(.5);REcov1=cov1/rep;
REBias2=(sum7/rep)-sqrt(.5);REcov2=cov2/rep;
WLSRMSE1=(MSE3/rep)^.5;WLSRMSE2=(MSE4/rep)^.5;
RERMSE1=(MSE1/rep)^.5;RERMSE2=(MSE2/rep)^.5;
AveBias=(sum3/rep)-sqrt(.5);
screen on;
"RE & UWLS of Corrs; with both Var's;k=50;n={25,50,..,400};10kReps, True corr=sqrt(.5)";
"Average bias, REBias1 SE'rob', REBias2 SE'book', UWLS1Bias,UWLS2bias,Coverages, MSEs";
n;;AveBias;;REBias1;;REBias2;;UWLSBias2;;UWLSBias1;;REcov1;;REcov2;;UWLScov2;;UWLScov1;;RERMSE1;;RERMSE2;;WLSRMSE2;;WLSRMSE1;
screen off;
sum1=0;sum2=0;sum3=0;sum10=0;MSE1=0;MSE2=0;MSE3=0;MSE4=0;
sum4=0;sum5=0;sum6=0;sum7=0;cov1=0;cov4=0;cov2=0;cov3=0;
n=50;k=50;
kk=1;
    do while (kk<=rep);/* the number of replications*/
    Seinv1={}; Seinv2={};Seinv3={};
    t1={}; t2={};t3={};b2={};
    W1i={};
    Ssq1={};
    W2i={};
    Ssq2={};
        j=1;
        do while (j<=k);
                X2=rndn(n,1);
/*Bivariate Correlation using regressions' t-values */
            X1=ones(n,1);
            Y=X1+X2+rndn(n,1);
            X=X2;
            _olsres=1;
            { nam,m,b,stb,vc,std,sig,cx,rsq,resid,dbw } = ols(0,Y,X);
            ti=b[2]/std[2];corrpart=ti^2+n-2;corr=ti/sqrt(corrpart);
SEBook=sqrt((1-corr^2)/(n-1));
SErob=(1-corr^2)/sqrt((n-1));
            t1i=corr/SErob;Seinv1i=1/SErob;
            t2i=corr/SEbook;Seinv2i=1/SEbook;
            Seinv1=Seinv1|Seinv1i;t1=t1|t1i;
            Seinv2=Seinv2|Seinv2i;t2=t2|t2i;
        b2=b2|corr;
        W1ii=Seinv1i^2;
        W2ii=Seinv2i^2;
        W1i=W1i|W1ii;W2i=W2i|W2ii;
        Ssq1=Ssq1|SErob^2;Ssq2=Ssq2|SEBook^2;
        j=j+1;
        endo;  
    rr=k;
    z1=ones(rr,1);
    ave=b2'*z1/rr; sum3=sum3+ave;
    sumW1=W1i'*z1;sumW2=W2i'*z1;
/* The below program calculates the unrestricted WLS & UWLS with n    */
bb1=inv(Seinv2'*Seinv2)*Seinv2't2;sum1=sum1+bb1;
s2wls=(t2-Seinv2*bb1)'*(t2-Seinv2*bb1)/(rr-1);
WLSVAR1=s2wls*inv(Seinv1'*Seinv1);MSE3=MSE3+(bb1[1]-sqrt(.5))^2;
UL1=bb1[1]+2.01*sqrt(WLSVAR1);
LL1=bb1[1]-2.01*sqrt(WLSVAR1);
                    if LL1<=sqrt(.5) and UL1>=sqrt(.5);
                    cov3=cov3+1;
                    endif;  
bb2=inv(Seinv1'*Seinv1)*Seinv1't1;sum2=sum2+bb2;
s2wls2=(t1-Seinv1*bb2)'*(t1-Seinv1*bb2)/(rr-1);
WLSVAR2=s2wls2*inv(Seinv1'*Seinv1);MSE4=MSE4+(bb2[1]-sqrt(.5))^2;
UL2=bb2[1]+2.01*sqrt(WLSVAR2);
LL2=bb2[1]-2.01*sqrt(WLSVAR2);
                    if LL2<=sqrt(.5) and UL2>=sqrt(.5);
                    cov4=cov4+1;
                    endif; 
/* The below program calculates RE    */
Wave1=sumW1/rr;/*see Eq (5.3) in Sutton et al (2000) */
    S2w1=(t1'*z1-rr*Wave1^2)/(rr-1);/*Eq (5.4)*/
    U=(rr-1)*(Wave1-S2w1/(rr*Wave1));/*Eq (5.5)*/
    Q=(W1i'b2^2)-(b2'*W1i)^2/sumW1;/*Eq (3.2)*/
    BSvar=(Q-rr+1)/U;/*Eq (5.6)*/
        if Q<=rr-1;
        BSvar=0;
        endif;
    iBS=1; weight={};
        do while (iBS<=rr);
        weighti=1/(BSvar+Ssq1[iBS]);/*Eq(5.7)*/
        weight=weight|weighti;
        iBS=iBS+1;
        endo;                                                                   
    sumWeight1=weight'*z1;
    REWA1=(b2'*weight)/sumWeight1; /*Eq(5.8)*/
    VARRE=1/sumWeight1;
    ulr=REWA1+1.96*sqrt(VARRE);
    llr=REWA1-1.96*sqrt(VARRE);
        if llr<=sqrt(.5) and ulr>=sqrt(.5);
        cov1=cov1+1;
        endif;
        sum5=sum5+REWA1;MSE1=MSE1+(REWA1-sqrt(.5))^2;
Wave2=sumW2/rr;/*see Eq (5.3) in Sutton et al (2000) */
    S2w2=(t2'*z1-rr*Wave2^2)/(rr-1);/*Eq (5.4)*/
    U=(rr-1)*(Wave2-S2w2/(rr*Wave2));/*Eq (5.5)*/
    Q=(W2i'b2^2)-(b2'*W2i)^2/sumW2;/*Eq (3.2)*/
    BSvar=(Q-rr+1)/U;/*Eq (5.6)*/
        if Q<=rr-1;
        BSvar=0;
        endif;
    iBS=1; weight={};
        do while (iBS<=rr);
        weighti=1/(BSvar+Ssq2[iBS]);/*Eq(5.7)*/
        weight=weight|weighti;
        iBS=iBS+1;
        endo;                                                                   
    sumWeight2=weight'*z1;
    REWA2=(b2'*weight)/sumWeight2; /*Eq(5.8)*/
    VARRE2=1/sumWeight2;
    ulr=REWA2+1.96*sqrt(VARRE2);
    llr=REWA2-1.96*sqrt(VARRE2);
        if llr<=sqrt(.5) and ulr>=sqrt(.5);
        cov2=cov2+1;
        endif;
        sum7=sum7+REWA2;MSE2=MSE2+(REWA2-sqrt(.5))^2;
    kk=kk+1;
    endo;
UWLSBias1=(sum1/rep)-sqrt(.5);UWLScov1=cov3/rep;
UWLSBias2=(sum2/rep)-sqrt(.5);UWLScov2=cov4/rep;
REBias1=(sum5/rep)-sqrt(.5);REcov1=cov1/rep;
REBias2=(sum7/rep)-sqrt(.5);REcov2=cov2/rep;
WLSRMSE1=(MSE3/rep)^.5;WLSRMSE2=(MSE4/rep)^.5;
RERMSE1=(MSE1/rep)^.5;RERMSE2=(MSE2/rep)^.5;
AveBias=(sum3/rep)-sqrt(.5);
screen on;
n;;AveBias;;REBias1;;REBias2;;UWLSBias2;;UWLSBias1;;REcov1;;REcov2;;UWLScov2;;UWLScov1;;RERMSE1;;RERMSE2;;WLSRMSE2;;WLSRMSE1;
screen off;
sum1=0;sum2=0;sum3=0;sum10=0;MSE1=0;MSE2=0;MSE3=0;MSE4=0;
sum4=0;sum5=0;sum6=0;sum7=0;cov1=0;cov4=0;cov2=0;cov3=0;
n=100;k=50;
kk=1;
    do while (kk<=rep);/* the number of replications*/
    Seinv1={}; Seinv2={};Seinv3={};
    t1={}; t2={};t3={};b2={};
    W1i={};
    Ssq1={};
    W2i={};
    Ssq2={};
        j=1;
        do while (j<=k);
                X2=rndn(n,1);
/*Bivariate Correlation using regressions' t-values */
            X1=ones(n,1);
            Y=X1+X2+rndn(n,1);
            X=X2;
            _olsres=1;
            { nam,m,b,stb,vc,std,sig,cx,rsq,resid,dbw } = ols(0,Y,X);
            ti=b[2]/std[2];corrpart=ti^2+n-2;corr=ti/sqrt(corrpart);
SEBook=sqrt((1-corr^2)/(n-1));
SErob=(1-corr^2)/sqrt((n-1));
            t1i=corr/SErob;Seinv1i=1/SErob;
            t2i=corr/SEbook;Seinv2i=1/SEbook;
            Seinv1=Seinv1|Seinv1i;t1=t1|t1i;
            Seinv2=Seinv2|Seinv2i;t2=t2|t2i;
        b2=b2|corr;
        W1ii=Seinv1i^2;
        W2ii=Seinv2i^2;
        W1i=W1i|W1ii;W2i=W2i|W2ii;
        Ssq1=Ssq1|SErob^2;Ssq2=Ssq2|SEBook^2;
        j=j+1;
        endo;  
    rr=k;
    z1=ones(rr,1);
    ave=b2'*z1/rr; sum3=sum3+ave;
    sumW1=W1i'*z1;sumW2=W2i'*z1;
/* The below program calculates the unrestricted WLS & UWLS with n    */
bb1=inv(Seinv2'*Seinv2)*Seinv2't2;sum1=sum1+bb1;
s2wls=(t2-Seinv2*bb1)'*(t2-Seinv2*bb1)/(rr-1);
WLSVAR1=s2wls*inv(Seinv1'*Seinv1);MSE3=MSE3+(bb1[1]-sqrt(.5))^2;
UL1=bb1[1]+2.01*sqrt(WLSVAR1);
LL1=bb1[1]-2.01*sqrt(WLSVAR1);
                    if LL1<=sqrt(.5) and UL1>=sqrt(.5);
                    cov3=cov3+1;
                    endif;  
bb2=inv(Seinv1'*Seinv1)*Seinv1't1;sum2=sum2+bb2;
s2wls2=(t1-Seinv1*bb2)'*(t1-Seinv1*bb2)/(rr-1);
WLSVAR2=s2wls2*inv(Seinv1'*Seinv1);MSE4=MSE4+(bb2[1]-sqrt(.5))^2;
UL2=bb2[1]+2.01*sqrt(WLSVAR2);
LL2=bb2[1]-2.01*sqrt(WLSVAR2);
                    if LL2<=sqrt(.5) and UL2>=sqrt(.5);
                    cov4=cov4+1;
                    endif; 
/* The below program calculates RE    */
Wave1=sumW1/rr;/*see Eq (5.3) in Sutton et al (2000) */
    S2w1=(t1'*z1-rr*Wave1^2)/(rr-1);/*Eq (5.4)*/
    U=(rr-1)*(Wave1-S2w1/(rr*Wave1));/*Eq (5.5)*/
    Q=(W1i'b2^2)-(b2'*W1i)^2/sumW1;/*Eq (3.2)*/
    BSvar=(Q-rr+1)/U;/*Eq (5.6)*/
        if Q<=rr-1;
        BSvar=0;
        endif;
    iBS=1; weight={};
        do while (iBS<=rr);
        weighti=1/(BSvar+Ssq1[iBS]);/*Eq(5.7)*/
        weight=weight|weighti;
        iBS=iBS+1;
        endo;                                                                   
    sumWeight1=weight'*z1;
    REWA1=(b2'*weight)/sumWeight1; /*Eq(5.8)*/
    VARRE=1/sumWeight1;
    ulr=REWA1+1.96*sqrt(VARRE);
    llr=REWA1-1.96*sqrt(VARRE);
        if llr<=sqrt(.5) and ulr>=sqrt(.5);
        cov1=cov1+1;
        endif;
        sum5=sum5+REWA1;MSE1=MSE1+(REWA1-sqrt(.5))^2;
Wave2=sumW2/rr;/*see Eq (5.3) in Sutton et al (2000) */
    S2w2=(t2'*z1-rr*Wave2^2)/(rr-1);/*Eq (5.4)*/
    U=(rr-1)*(Wave2-S2w2/(rr*Wave2));/*Eq (5.5)*/
    Q=(W2i'b2^2)-(b2'*W2i)^2/sumW2;/*Eq (3.2)*/
    BSvar=(Q-rr+1)/U;/*Eq (5.6)*/
        if Q<=rr-1;
        BSvar=0;
        endif;
    iBS=1; weight={};
        do while (iBS<=rr);
        weighti=1/(BSvar+Ssq2[iBS]);/*Eq(5.7)*/
        weight=weight|weighti;
        iBS=iBS+1;
        endo;                                                                   
    sumWeight2=weight'*z1;
    REWA2=(b2'*weight)/sumWeight2; /*Eq(5.8)*/
    VARRE2=1/sumWeight2;
    ulr=REWA2+1.96*sqrt(VARRE2);
    llr=REWA2-1.96*sqrt(VARRE2);
        if llr<=sqrt(.5) and ulr>=sqrt(.5);
        cov2=cov2+1;
        endif;
        sum7=sum7+REWA2;MSE2=MSE2+(REWA2-sqrt(.5))^2;
    kk=kk+1;
    endo;
UWLSBias1=(sum1/rep)-sqrt(.5);UWLScov1=cov3/rep;
UWLSBias2=(sum2/rep)-sqrt(.5);UWLScov2=cov4/rep;
REBias1=(sum5/rep)-sqrt(.5);REcov1=cov1/rep;
REBias2=(sum7/rep)-sqrt(.5);REcov2=cov2/rep;
WLSRMSE1=(MSE3/rep)^.5;WLSRMSE2=(MSE4/rep)^.5;
RERMSE1=(MSE1/rep)^.5;RERMSE2=(MSE2/rep)^.5;
AveBias=(sum3/rep)-sqrt(.5);
screen on;
n;;AveBias;;REBias1;;REBias2;;UWLSBias2;;UWLSBias1;;REcov1;;REcov2;;UWLScov2;;UWLScov1;;RERMSE1;;RERMSE2;;WLSRMSE2;;WLSRMSE1;
screen off;
sum1=0;sum2=0;sum3=0;sum10=0;MSE1=0;MSE2=0;MSE3=0;MSE4=0;
sum4=0;sum5=0;sum6=0;sum7=0;cov1=0;cov4=0;cov2=0;cov3=0;
n=200;k=50;
kk=1;
    do while (kk<=rep);/* the number of replications*/
    Seinv1={}; Seinv2={};Seinv3={};
    t1={}; t2={};t3={};b2={};
    W1i={};
    Ssq1={};
    W2i={};
    Ssq2={};
        j=1;
        do while (j<=k);
                X2=rndn(n,1);
/*Bivariate Correlation using regressions' t-values */
            X1=ones(n,1);
            Y=X1+X2+rndn(n,1);
            X=X2;
            _olsres=1;
            { nam,m,b,stb,vc,std,sig,cx,rsq,resid,dbw } = ols(0,Y,X);
            ti=b[2]/std[2];corrpart=ti^2+n-2;corr=ti/sqrt(corrpart);
SEBook=sqrt((1-corr^2)/(n-1));
SErob=(1-corr^2)/sqrt((n-1));
            t1i=corr/SErob;Seinv1i=1/SErob;
            t2i=corr/SEbook;Seinv2i=1/SEbook;
            Seinv1=Seinv1|Seinv1i;t1=t1|t1i;
            Seinv2=Seinv2|Seinv2i;t2=t2|t2i;
        b2=b2|corr;
        W1ii=Seinv1i^2;
        W2ii=Seinv2i^2;
        W1i=W1i|W1ii;W2i=W2i|W2ii;
        Ssq1=Ssq1|SErob^2;Ssq2=Ssq2|SEBook^2;
        j=j+1;
        endo;  
    rr=k;
    z1=ones(rr,1);
    ave=b2'*z1/rr; sum3=sum3+ave;
    sumW1=W1i'*z1;sumW2=W2i'*z1;
/* The below program calculates the unrestricted WLS & UWLS with n    */
bb1=inv(Seinv2'*Seinv2)*Seinv2't2;sum1=sum1+bb1;
s2wls=(t2-Seinv2*bb1)'*(t2-Seinv2*bb1)/(rr-1);
WLSVAR1=s2wls*inv(Seinv1'*Seinv1);MSE3=MSE3+(bb1[1]-sqrt(.5))^2;
UL1=bb1[1]+2.01*sqrt(WLSVAR1);
LL1=bb1[1]-2.01*sqrt(WLSVAR1);
                    if LL1<=sqrt(.5) and UL1>=sqrt(.5);
                    cov3=cov3+1;
                    endif;  
bb2=inv(Seinv1'*Seinv1)*Seinv1't1;sum2=sum2+bb2;
s2wls2=(t1-Seinv1*bb2)'*(t1-Seinv1*bb2)/(rr-1);
WLSVAR2=s2wls2*inv(Seinv1'*Seinv1);MSE4=MSE4+(bb2[1]-sqrt(.5))^2;
UL2=bb2[1]+2.01*sqrt(WLSVAR2);
LL2=bb2[1]-2.01*sqrt(WLSVAR2);
                    if LL2<=sqrt(.5) and UL2>=sqrt(.5);
                    cov4=cov4+1;
                    endif; 
/* The below program calculates RE    */
Wave1=sumW1/rr;/*see Eq (5.3) in Sutton et al (2000) */
    S2w1=(t1'*z1-rr*Wave1^2)/(rr-1);/*Eq (5.4)*/
    U=(rr-1)*(Wave1-S2w1/(rr*Wave1));/*Eq (5.5)*/
    Q=(W1i'b2^2)-(b2'*W1i)^2/sumW1;/*Eq (3.2)*/
    BSvar=(Q-rr+1)/U;/*Eq (5.6)*/
        if Q<=rr-1;
        BSvar=0;
        endif;
    iBS=1; weight={};
        do while (iBS<=rr);
        weighti=1/(BSvar+Ssq1[iBS]);/*Eq(5.7)*/
        weight=weight|weighti;
        iBS=iBS+1;
        endo;                                                                   
    sumWeight1=weight'*z1;
    REWA1=(b2'*weight)/sumWeight1; /*Eq(5.8)*/
    VARRE=1/sumWeight1;
    ulr=REWA1+1.96*sqrt(VARRE);
    llr=REWA1-1.96*sqrt(VARRE);
        if llr<=sqrt(.5) and ulr>=sqrt(.5);
        cov1=cov1+1;
        endif;
        sum5=sum5+REWA1;MSE1=MSE1+(REWA1-sqrt(.5))^2;
Wave2=sumW2/rr;/*see Eq (5.3) in Sutton et al (2000) */
    S2w2=(t2'*z1-rr*Wave2^2)/(rr-1);/*Eq (5.4)*/
    U=(rr-1)*(Wave2-S2w2/(rr*Wave2));/*Eq (5.5)*/
    Q=(W2i'b2^2)-(b2'*W2i)^2/sumW2;/*Eq (3.2)*/
    BSvar=(Q-rr+1)/U;/*Eq (5.6)*/
        if Q<=rr-1;
        BSvar=0;
        endif;
    iBS=1; weight={};
        do while (iBS<=rr);
        weighti=1/(BSvar+Ssq2[iBS]);/*Eq(5.7)*/
        weight=weight|weighti;
        iBS=iBS+1;
        endo;                                                                   
    sumWeight2=weight'*z1;
    REWA2=(b2'*weight)/sumWeight2; /*Eq(5.8)*/
    VARRE2=1/sumWeight2;
    ulr=REWA2+1.96*sqrt(VARRE2);
    llr=REWA2-1.96*sqrt(VARRE2);
        if llr<=sqrt(.5) and ulr>=sqrt(.5);
        cov2=cov2+1;
        endif;
        sum7=sum7+REWA2;MSE2=MSE2+(REWA2-sqrt(.5))^2;
    kk=kk+1;
    endo;
UWLSBias1=(sum1/rep)-sqrt(.5);UWLScov1=cov3/rep;
UWLSBias2=(sum2/rep)-sqrt(.5);UWLScov2=cov4/rep;
REBias1=(sum5/rep)-sqrt(.5);REcov1=cov1/rep;
REBias2=(sum7/rep)-sqrt(.5);REcov2=cov2/rep;
WLSRMSE1=(MSE3/rep)^.5;WLSRMSE2=(MSE4/rep)^.5;
RERMSE1=(MSE1/rep)^.5;RERMSE2=(MSE2/rep)^.5;
AveBias=(sum3/rep)-sqrt(.5);
screen on;
n;;AveBias;;REBias1;;REBias2;;UWLSBias2;;UWLSBias1;;REcov1;;REcov2;;UWLScov2;;UWLScov1;;RERMSE1;;RERMSE2;;WLSRMSE2;;WLSRMSE1;
screen off;
sum1=0;sum2=0;sum3=0;sum10=0;MSE1=0;MSE2=0;MSE3=0;MSE4=0;
sum4=0;sum5=0;sum6=0;sum7=0;cov1=0;cov4=0;cov2=0;cov3=0;
n=400;k=50;
kk=1;
    do while (kk<=rep);/* the number of replications*/
    Seinv1={}; Seinv2={};Seinv3={};
    t1={}; t2={};t3={};b2={};
    W1i={};
    Ssq1={};
    W2i={};
    Ssq2={};
        j=1;
        do while (j<=k);
                X2=rndn(n,1);
/*Bivariate Correlation using regressions' t-values */
            X1=ones(n,1);
            Y=X1+X2+rndn(n,1);
            X=X2;
            _olsres=1;
            { nam,m,b,stb,vc,std,sig,cx,rsq,resid,dbw } = ols(0,Y,X);
            ti=b[2]/std[2];corrpart=ti^2+n-2;corr=ti/sqrt(corrpart);
SEBook=sqrt((1-corr^2)/(n-1));
SErob=(1-corr^2)/sqrt((n-1));
            t1i=corr/SErob;Seinv1i=1/SErob;
            t2i=corr/SEbook;Seinv2i=1/SEbook;
            Seinv1=Seinv1|Seinv1i;t1=t1|t1i;
            Seinv2=Seinv2|Seinv2i;t2=t2|t2i;
        b2=b2|corr;
        W1ii=Seinv1i^2;
        W2ii=Seinv2i^2;
        W1i=W1i|W1ii;W2i=W2i|W2ii;
        Ssq1=Ssq1|SErob^2;Ssq2=Ssq2|SEBook^2;
        j=j+1;
        endo;  
    rr=k;
    z1=ones(rr,1);
    ave=b2'*z1/rr; sum3=sum3+ave;
    sumW1=W1i'*z1;sumW2=W2i'*z1;
/* The below program calculates the unrestricted WLS & UWLS with n    */
bb1=inv(Seinv2'*Seinv2)*Seinv2't2;sum1=sum1+bb1;
s2wls=(t2-Seinv2*bb1)'*(t2-Seinv2*bb1)/(rr-1);
WLSVAR1=s2wls*inv(Seinv1'*Seinv1);MSE3=MSE3+(bb1[1]-sqrt(.5))^2;
UL1=bb1[1]+2.01*sqrt(WLSVAR1);
LL1=bb1[1]-2.01*sqrt(WLSVAR1);
                    if LL1<=sqrt(.5) and UL1>=sqrt(.5);
                    cov3=cov3+1;
                    endif;  
bb2=inv(Seinv1'*Seinv1)*Seinv1't1;sum2=sum2+bb2;
s2wls2=(t1-Seinv1*bb2)'*(t1-Seinv1*bb2)/(rr-1);
WLSVAR2=s2wls2*inv(Seinv1'*Seinv1);MSE4=MSE4+(bb2[1]-sqrt(.5))^2;
UL2=bb2[1]+2.01*sqrt(WLSVAR2);
LL2=bb2[1]-2.01*sqrt(WLSVAR2);
                    if LL2<=sqrt(.5) and UL2>=sqrt(.5);
                    cov4=cov4+1;
                    endif; 
/* The below program calculates RE    */
Wave1=sumW1/rr;/*see Eq (5.3) in Sutton et al (2000) */
    S2w1=(t1'*z1-rr*Wave1^2)/(rr-1);/*Eq (5.4)*/
    U=(rr-1)*(Wave1-S2w1/(rr*Wave1));/*Eq (5.5)*/
    Q=(W1i'b2^2)-(b2'*W1i)^2/sumW1;/*Eq (3.2)*/
    BSvar=(Q-rr+1)/U;/*Eq (5.6)*/
        if Q<=rr-1;
        BSvar=0;
        endif;
    iBS=1; weight={};
        do while (iBS<=rr);
        weighti=1/(BSvar+Ssq1[iBS]);/*Eq(5.7)*/
        weight=weight|weighti;
        iBS=iBS+1;
        endo;                                                                   
    sumWeight1=weight'*z1;
    REWA1=(b2'*weight)/sumWeight1; /*Eq(5.8)*/
    VARRE=1/sumWeight1;
    ulr=REWA1+1.96*sqrt(VARRE);
    llr=REWA1-1.96*sqrt(VARRE);
        if llr<=sqrt(.5) and ulr>=sqrt(.5);
        cov1=cov1+1;
        endif;
        sum5=sum5+REWA1;MSE1=MSE1+(REWA1-sqrt(.5))^2;
Wave2=sumW2/rr;/*see Eq (5.3) in Sutton et al (2000) */
    S2w2=(t2'*z1-rr*Wave2^2)/(rr-1);/*Eq (5.4)*/
    U=(rr-1)*(Wave2-S2w2/(rr*Wave2));/*Eq (5.5)*/
    Q=(W2i'b2^2)-(b2'*W2i)^2/sumW2;/*Eq (3.2)*/
    BSvar=(Q-rr+1)/U;/*Eq (5.6)*/
        if Q<=rr-1;
        BSvar=0;
        endif;
    iBS=1; weight={};
        do while (iBS<=rr);
        weighti=1/(BSvar+Ssq2[iBS]);/*Eq(5.7)*/
        weight=weight|weighti;
        iBS=iBS+1;
        endo;                                                                   
    sumWeight2=weight'*z1;
    REWA2=(b2'*weight)/sumWeight2; /*Eq(5.8)*/
    VARRE2=1/sumWeight2;
    ulr=REWA2+1.96*sqrt(VARRE2);
    llr=REWA2-1.96*sqrt(VARRE2);
        if llr<=sqrt(.5) and ulr>=sqrt(.5);
        cov2=cov2+1;
        endif;
        sum7=sum7+REWA2;MSE2=MSE2+(REWA2-sqrt(.5))^2;
    kk=kk+1;
    endo;
UWLSBias1=(sum1/rep)-sqrt(.5);UWLScov1=cov3/rep;
UWLSBias2=(sum2/rep)-sqrt(.5);UWLScov2=cov4/rep;
REBias1=(sum5/rep)-sqrt(.5);REcov1=cov1/rep;
REBias2=(sum7/rep)-sqrt(.5);REcov2=cov2/rep;
WLSRMSE1=(MSE3/rep)^.5;WLSRMSE2=(MSE4/rep)^.5;
RERMSE1=(MSE1/rep)^.5;RERMSE2=(MSE2/rep)^.5;
AveBias=(sum3/rep)-sqrt(.5);
screen on;
n;;AveBias;;REBias1;;REBias2;;UWLSBias2;;UWLSBias1;;REcov1;;REcov2;;UWLScov2;;UWLScov1;;RERMSE1;;RERMSE2;;WLSRMSE2;;WLSRMSE1;
screen off;
sum1=0;sum2=0;sum3=0;sum10=0;MSE1=0;MSE2=0;MSE3=0;MSE4=0;
sum4=0;sum5=0;sum6=0;sum7=0;cov1=0;cov4=0;cov2=0;cov3=0;
n=25;k=50;
kk=1;
    do while (kk<=rep);/* the number of replications*/
    Seinv1={}; Seinv2={};Seinv3={};
    t1={}; t2={};t3={};b2={};
    W1i={};
    Ssq1={};
    W2i={};
    Ssq2={};
        j=1;
        do while (j<=k);
                X2=rndn(n,1)/3;
/*Bivariate Correlation using regressions' t-values */
            X1=ones(n,1);
            Y=X1+X2+rndn(n,1);
            X=X2;
            _olsres=1;
            { nam,m,b,stb,vc,std,sig,cx,rsq,resid,dbw } = ols(0,Y,X);
            ti=b[2]/std[2];corrpart=ti^2+n-2;corr=ti/sqrt(corrpart);
SEBook=sqrt((1-corr^2)/(n-1));
SErob=(1-corr^2)/sqrt((n-1));
            t1i=corr/SErob;Seinv1i=1/SErob;
            t2i=corr/SEbook;Seinv2i=1/SEbook;
            Seinv1=Seinv1|Seinv1i;t1=t1|t1i;
            Seinv2=Seinv2|Seinv2i;t2=t2|t2i;
        b2=b2|corr;
        W1ii=Seinv1i^2;
        W2ii=Seinv2i^2;
        W1i=W1i|W1ii;W2i=W2i|W2ii;
        Ssq1=Ssq1|SErob^2;Ssq2=Ssq2|SEBook^2;
        j=j+1;
        endo;  
    rr=k;
    z1=ones(rr,1);
    ave=b2'*z1/rr; sum3=sum3+ave;
    sumW1=W1i'*z1;sumW2=W2i'*z1;
/* The below program calculates the unrestricted WLS & UWLS with n    */
bb1=inv(Seinv2'*Seinv2)*Seinv2't2;sum1=sum1+bb1;
s2wls=(t2-Seinv2*bb1)'*(t2-Seinv2*bb1)/(rr-1);
WLSVAR1=s2wls*inv(Seinv1'*Seinv1);MSE3=MSE3+(bb1[1]-sqrt(.1))^2;
UL1=bb1[1]+2.01*sqrt(WLSVAR1);
LL1=bb1[1]-2.01*sqrt(WLSVAR1);
                    if LL1<=sqrt(.1) and UL1>=sqrt(.1);
                    cov3=cov3+1;
                    endif;  
bb2=inv(Seinv1'*Seinv1)*Seinv1't1;sum2=sum2+bb2;
s2wls2=(t1-Seinv1*bb2)'*(t1-Seinv1*bb2)/(rr-1);
WLSVAR2=s2wls2*inv(Seinv1'*Seinv1);MSE4=MSE4+(bb2[1]-sqrt(.1))^2;
UL2=bb2[1]+2.01*sqrt(WLSVAR2);
LL2=bb2[1]-2.01*sqrt(WLSVAR2);
                    if LL2<=sqrt(.1) and UL2>=sqrt(.1);
                    cov4=cov4+1;
                    endif; 
/* The below program calculates RE    */
Wave1=sumW1/rr;/*see Eq (5.3) in Sutton et al (2000) */
    S2w1=(t1'*z1-rr*Wave1^2)/(rr-1);/*Eq (5.4)*/
    U=(rr-1)*(Wave1-S2w1/(rr*Wave1));/*Eq (5.5)*/
    Q=(W1i'b2^2)-(b2'*W1i)^2/sumW1;/*Eq (3.2)*/
    BSvar=(Q-rr+1)/U;/*Eq (5.6)*/
        if Q<=rr-1;
        BSvar=0;
        endif;
    iBS=1; weight={};
        do while (iBS<=rr);
        weighti=1/(BSvar+Ssq1[iBS]);/*Eq(5.7)*/
        weight=weight|weighti;
        iBS=iBS+1;
        endo;                                                                   
    sumWeight1=weight'*z1;
    REWA1=(b2'*weight)/sumWeight1; /*Eq(5.8)*/
    VARRE=1/sumWeight1;
    ulr=REWA1+1.96*sqrt(VARRE);
    llr=REWA1-1.96*sqrt(VARRE);
        if llr<=sqrt(.1) and ulr>=sqrt(.1);
        cov1=cov1+1;
        endif;
        sum5=sum5+REWA1;MSE1=MSE1+(REWA1-sqrt(.1))^2;
Wave2=sumW2/rr;/*see Eq (5.3) in Sutton et al (2000) */
    S2w2=(t2'*z1-rr*Wave2^2)/(rr-1);/*Eq (5.4)*/
    U=(rr-1)*(Wave2-S2w2/(rr*Wave2));/*Eq (5.5)*/
    Q=(W2i'b2^2)-(b2'*W2i)^2/sumW2;/*Eq (3.2)*/
    BSvar=(Q-rr+1)/U;/*Eq (5.6)*/
        if Q<=rr-1;
        BSvar=0;
        endif;
    iBS=1; weight={};
        do while (iBS<=rr);
        weighti=1/(BSvar+Ssq2[iBS]);/*Eq(5.7)*/
        weight=weight|weighti;
        iBS=iBS+1;
        endo;                                                                   
    sumWeight2=weight'*z1;
    REWA2=(b2'*weight)/sumWeight2; /*Eq(5.8)*/
    VARRE2=1/sumWeight2;
    ulr=REWA2+1.96*sqrt(VARRE2);
    llr=REWA2-1.96*sqrt(VARRE2);
        if llr<=sqrt(.1) and ulr>=sqrt(.1);
        cov2=cov2+1;
        endif;
        sum7=sum7+REWA2;MSE2=MSE2+(REWA2-sqrt(.1))^2;
    kk=kk+1;
    endo;
UWLSBias1=(sum1/rep)-sqrt(.1);UWLScov1=cov3/rep;
UWLSBias2=(sum2/rep)-sqrt(.1);UWLScov2=cov4/rep;
REBias1=(sum5/rep)-sqrt(.1);REcov1=cov1/rep;
REBias2=(sum7/rep)-sqrt(.1);REcov2=cov2/rep;
WLSRMSE1=(MSE3/rep)^.5;WLSRMSE2=(MSE4/rep)^.5;
RERMSE1=(MSE1/rep)^.5;RERMSE2=(MSE2/rep)^.5;
AveBias=(sum3/rep)-sqrt(.1);
screen on;
"RE & UWLS of Corrs; with both Var's;k=50;n={25,50,..,400};10kReps, True corr=sqrt(.1)";
"Average bias, REBias1 SE'rob', REBias2 SE'book', UWLS1Bias,UWLS2bias,Coverages, MSEs";
n;;AveBias;;REBias1;;REBias2;;UWLSBias2;;UWLSBias1;;REcov1;;REcov2;;UWLScov2;;UWLScov1;;RERMSE1;;RERMSE2;;WLSRMSE2;;WLSRMSE1;
screen off;
sum1=0;sum2=0;sum3=0;sum10=0;MSE1=0;MSE2=0;MSE3=0;MSE4=0;
sum4=0;sum5=0;sum6=0;sum7=0;cov1=0;cov4=0;cov2=0;cov3=0;
n=50;k=50;
kk=1;
    do while (kk<=rep);/* the number of replications*/
    Seinv1={}; Seinv2={};Seinv3={};
    t1={}; t2={};t3={};b2={};
    W1i={};
    Ssq1={};
    W2i={};
    Ssq2={};
        j=1;
        do while (j<=k);
                X2=rndn(n,1)/3;
/*Bivariate Correlation using regressions' t-values */
            X1=ones(n,1);
            Y=X1+X2+rndn(n,1);
            X=X2;
            _olsres=1;
            { nam,m,b,stb,vc,std,sig,cx,rsq,resid,dbw } = ols(0,Y,X);
            ti=b[2]/std[2];corrpart=ti^2+n-2;corr=ti/sqrt(corrpart);
SEBook=sqrt((1-corr^2)/(n-1));
SErob=(1-corr^2)/sqrt((n-1));
            t1i=corr/SErob;Seinv1i=1/SErob;
            t2i=corr/SEbook;Seinv2i=1/SEbook;
            Seinv1=Seinv1|Seinv1i;t1=t1|t1i;
            Seinv2=Seinv2|Seinv2i;t2=t2|t2i;
        b2=b2|corr;
        W1ii=Seinv1i^2;
        W2ii=Seinv2i^2;
        W1i=W1i|W1ii;W2i=W2i|W2ii;
        Ssq1=Ssq1|SErob^2;Ssq2=Ssq2|SEBook^2;
        j=j+1;
        endo;  
    rr=k;
    z1=ones(rr,1);
    ave=b2'*z1/rr; sum3=sum3+ave;
    sumW1=W1i'*z1;sumW2=W2i'*z1;
/* The below program calculates the unrestricted WLS & UWLS with n    */
bb1=inv(Seinv2'*Seinv2)*Seinv2't2;sum1=sum1+bb1;
s2wls=(t2-Seinv2*bb1)'*(t2-Seinv2*bb1)/(rr-1);
WLSVAR1=s2wls*inv(Seinv1'*Seinv1);MSE3=MSE3+(bb1[1]-sqrt(.1))^2;
UL1=bb1[1]+2.01*sqrt(WLSVAR1);
LL1=bb1[1]-2.01*sqrt(WLSVAR1);
                    if LL1<=sqrt(.1) and UL1>=sqrt(.1);
                    cov3=cov3+1;
                    endif;  
bb2=inv(Seinv1'*Seinv1)*Seinv1't1;sum2=sum2+bb2;
s2wls2=(t1-Seinv1*bb2)'*(t1-Seinv1*bb2)/(rr-1);
WLSVAR2=s2wls2*inv(Seinv1'*Seinv1);MSE4=MSE4+(bb2[1]-sqrt(.1))^2;
UL2=bb2[1]+2.01*sqrt(WLSVAR2);
LL2=bb2[1]-2.01*sqrt(WLSVAR2);
                    if LL2<=sqrt(.1) and UL2>=sqrt(.1);
                    cov4=cov4+1;
                    endif; 
/* The below program calculates RE    */
Wave1=sumW1/rr;/*see Eq (5.3) in Sutton et al (2000) */
    S2w1=(t1'*z1-rr*Wave1^2)/(rr-1);/*Eq (5.4)*/
    U=(rr-1)*(Wave1-S2w1/(rr*Wave1));/*Eq (5.5)*/
    Q=(W1i'b2^2)-(b2'*W1i)^2/sumW1;/*Eq (3.2)*/
    BSvar=(Q-rr+1)/U;/*Eq (5.6)*/
        if Q<=rr-1;
        BSvar=0;
        endif;
    iBS=1; weight={};
        do while (iBS<=rr);
        weighti=1/(BSvar+Ssq1[iBS]);/*Eq(5.7)*/
        weight=weight|weighti;
        iBS=iBS+1;
        endo;                                                                   
    sumWeight1=weight'*z1;
    REWA1=(b2'*weight)/sumWeight1; /*Eq(5.8)*/
    VARRE=1/sumWeight1;
    ulr=REWA1+1.96*sqrt(VARRE);
    llr=REWA1-1.96*sqrt(VARRE);
        if llr<=sqrt(.1) and ulr>=sqrt(.1);
        cov1=cov1+1;
        endif;
        sum5=sum5+REWA1;MSE1=MSE1+(REWA1-sqrt(.1))^2;
Wave2=sumW2/rr;/*see Eq (5.3) in Sutton et al (2000) */
    S2w2=(t2'*z1-rr*Wave2^2)/(rr-1);/*Eq (5.4)*/
    U=(rr-1)*(Wave2-S2w2/(rr*Wave2));/*Eq (5.5)*/
    Q=(W2i'b2^2)-(b2'*W2i)^2/sumW2;/*Eq (3.2)*/
    BSvar=(Q-rr+1)/U;/*Eq (5.6)*/
        if Q<=rr-1;
        BSvar=0;
        endif;
    iBS=1; weight={};
        do while (iBS<=rr);
        weighti=1/(BSvar+Ssq2[iBS]);/*Eq(5.7)*/
        weight=weight|weighti;
        iBS=iBS+1;
        endo;                                                                   
    sumWeight2=weight'*z1;
    REWA2=(b2'*weight)/sumWeight2; /*Eq(5.8)*/
    VARRE2=1/sumWeight2;
    ulr=REWA2+1.96*sqrt(VARRE2);
    llr=REWA2-1.96*sqrt(VARRE2);
        if llr<=sqrt(.1) and ulr>=sqrt(.1);
        cov2=cov2+1;
        endif;
        sum7=sum7+REWA2;MSE2=MSE2+(REWA2-sqrt(.1))^2;
    kk=kk+1;
    endo;
UWLSBias1=(sum1/rep)-sqrt(.1);UWLScov1=cov3/rep;
UWLSBias2=(sum2/rep)-sqrt(.1);UWLScov2=cov4/rep;
REBias1=(sum5/rep)-sqrt(.1);REcov1=cov1/rep;
REBias2=(sum7/rep)-sqrt(.1);REcov2=cov2/rep;
WLSRMSE1=(MSE3/rep)^.5;WLSRMSE2=(MSE4/rep)^.5;
RERMSE1=(MSE1/rep)^.5;RERMSE2=(MSE2/rep)^.5;
AveBias=(sum3/rep)-sqrt(.1);
screen on;
n;;AveBias;;REBias1;;REBias2;;UWLSBias2;;UWLSBias1;;REcov1;;REcov2;;UWLScov2;;UWLScov1;;RERMSE1;;RERMSE2;;WLSRMSE2;;WLSRMSE1;
screen off;
sum1=0;sum2=0;sum3=0;sum10=0;MSE1=0;MSE2=0;MSE3=0;MSE4=0;
sum4=0;sum5=0;sum6=0;sum7=0;cov1=0;cov4=0;cov2=0;cov3=0;
n=100;k=50;
kk=1;
    do while (kk<=rep);/* the number of replications*/
    Seinv1={}; Seinv2={};Seinv3={};
    t1={}; t2={};t3={};b2={};
    W1i={};
    Ssq1={};
    W2i={};
    Ssq2={};
        j=1;
        do while (j<=k);
                X2=rndn(n,1)/3;
/*Bivariate Correlation using regressions' t-values */
            X1=ones(n,1);
            Y=X1+X2+rndn(n,1);
            X=X2;
            _olsres=1;
            { nam,m,b,stb,vc,std,sig,cx,rsq,resid,dbw } = ols(0,Y,X);
            ti=b[2]/std[2];corrpart=ti^2+n-2;corr=ti/sqrt(corrpart);
SEBook=sqrt((1-corr^2)/(n-1));
SErob=(1-corr^2)/sqrt((n-1));
            t1i=corr/SErob;Seinv1i=1/SErob;
            t2i=corr/SEbook;Seinv2i=1/SEbook;
            Seinv1=Seinv1|Seinv1i;t1=t1|t1i;
            Seinv2=Seinv2|Seinv2i;t2=t2|t2i;
        b2=b2|corr;
        W1ii=Seinv1i^2;
        W2ii=Seinv2i^2;
        W1i=W1i|W1ii;W2i=W2i|W2ii;
        Ssq1=Ssq1|SErob^2;Ssq2=Ssq2|SEBook^2;
        j=j+1;
        endo;  
    rr=k;
    z1=ones(rr,1);
    ave=b2'*z1/rr; sum3=sum3+ave;
    sumW1=W1i'*z1;sumW2=W2i'*z1;
/* The below program calculates the unrestricted WLS & UWLS with n    */
bb1=inv(Seinv2'*Seinv2)*Seinv2't2;sum1=sum1+bb1;
s2wls=(t2-Seinv2*bb1)'*(t2-Seinv2*bb1)/(rr-1);
WLSVAR1=s2wls*inv(Seinv1'*Seinv1);MSE3=MSE3+(bb1[1]-sqrt(.1))^2;
UL1=bb1[1]+2.01*sqrt(WLSVAR1);
LL1=bb1[1]-2.01*sqrt(WLSVAR1);
                    if LL1<=sqrt(.1) and UL1>=sqrt(.1);
                    cov3=cov3+1;
                    endif;  
bb2=inv(Seinv1'*Seinv1)*Seinv1't1;sum2=sum2+bb2;
s2wls2=(t1-Seinv1*bb2)'*(t1-Seinv1*bb2)/(rr-1);
WLSVAR2=s2wls2*inv(Seinv1'*Seinv1);MSE4=MSE4+(bb2[1]-sqrt(.1))^2;
UL2=bb2[1]+2.01*sqrt(WLSVAR2);
LL2=bb2[1]-2.01*sqrt(WLSVAR2);
                    if LL2<=sqrt(.1) and UL2>=sqrt(.1);
                    cov4=cov4+1;
                    endif; 
/* The below program calculates RE    */
Wave1=sumW1/rr;/*see Eq (5.3) in Sutton et al (2000) */
    S2w1=(t1'*z1-rr*Wave1^2)/(rr-1);/*Eq (5.4)*/
    U=(rr-1)*(Wave1-S2w1/(rr*Wave1));/*Eq (5.5)*/
    Q=(W1i'b2^2)-(b2'*W1i)^2/sumW1;/*Eq (3.2)*/
    BSvar=(Q-rr+1)/U;/*Eq (5.6)*/
        if Q<=rr-1;
        BSvar=0;
        endif;
    iBS=1; weight={};
        do while (iBS<=rr);
        weighti=1/(BSvar+Ssq1[iBS]);/*Eq(5.7)*/
        weight=weight|weighti;
        iBS=iBS+1;
        endo;                                                                   
    sumWeight1=weight'*z1;
    REWA1=(b2'*weight)/sumWeight1; /*Eq(5.8)*/
    VARRE=1/sumWeight1;
    ulr=REWA1+1.96*sqrt(VARRE);
    llr=REWA1-1.96*sqrt(VARRE);
        if llr<=sqrt(.1) and ulr>=sqrt(.1);
        cov1=cov1+1;
        endif;
        sum5=sum5+REWA1;MSE1=MSE1+(REWA1-sqrt(.1))^2;
Wave2=sumW2/rr;/*see Eq (5.3) in Sutton et al (2000) */
    S2w2=(t2'*z1-rr*Wave2^2)/(rr-1);/*Eq (5.4)*/
    U=(rr-1)*(Wave2-S2w2/(rr*Wave2));/*Eq (5.5)*/
    Q=(W2i'b2^2)-(b2'*W2i)^2/sumW2;/*Eq (3.2)*/
    BSvar=(Q-rr+1)/U;/*Eq (5.6)*/
        if Q<=rr-1;
        BSvar=0;
        endif;
    iBS=1; weight={};
        do while (iBS<=rr);
        weighti=1/(BSvar+Ssq2[iBS]);/*Eq(5.7)*/
        weight=weight|weighti;
        iBS=iBS+1;
        endo;                                                                   
    sumWeight2=weight'*z1;
    REWA2=(b2'*weight)/sumWeight2; /*Eq(5.8)*/
    VARRE2=1/sumWeight2;
    ulr=REWA2+1.96*sqrt(VARRE2);
    llr=REWA2-1.96*sqrt(VARRE2);
        if llr<=sqrt(.1) and ulr>=sqrt(.1);
        cov2=cov2+1;
        endif;
        sum7=sum7+REWA2;MSE2=MSE2+(REWA2-sqrt(.1))^2;
    kk=kk+1;
    endo;
UWLSBias1=(sum1/rep)-sqrt(.1);UWLScov1=cov3/rep;
UWLSBias2=(sum2/rep)-sqrt(.1);UWLScov2=cov4/rep;
REBias1=(sum5/rep)-sqrt(.1);REcov1=cov1/rep;
REBias2=(sum7/rep)-sqrt(.1);REcov2=cov2/rep;
WLSRMSE1=(MSE3/rep)^.5;WLSRMSE2=(MSE4/rep)^.5;
RERMSE1=(MSE1/rep)^.5;RERMSE2=(MSE2/rep)^.5;
AveBias=(sum3/rep)-sqrt(.1);
screen on;
n;;AveBias;;REBias1;;REBias2;;UWLSBias2;;UWLSBias1;;REcov1;;REcov2;;UWLScov2;;UWLScov1;;RERMSE1;;RERMSE2;;WLSRMSE2;;WLSRMSE1;
screen off;
sum1=0;sum2=0;sum3=0;sum10=0;MSE1=0;MSE2=0;MSE3=0;MSE4=0;
sum4=0;sum5=0;sum6=0;sum7=0;cov1=0;cov4=0;cov2=0;cov3=0;
n=200;k=50;
kk=1;
    do while (kk<=rep);/* the number of replications*/
    Seinv1={}; Seinv2={};Seinv3={};
    t1={}; t2={};t3={};b2={};
    W1i={};
    Ssq1={};
    W2i={};
    Ssq2={};
        j=1;
        do while (j<=k);
                X2=rndn(n,1)/3;
/*Bivariate Correlation using regressions' t-values */
            X1=ones(n,1);
            Y=X1+X2+rndn(n,1);
            X=X2;
            _olsres=1;
            { nam,m,b,stb,vc,std,sig,cx,rsq,resid,dbw } = ols(0,Y,X);
            ti=b[2]/std[2];corrpart=ti^2+n-2;corr=ti/sqrt(corrpart);
SEBook=sqrt((1-corr^2)/(n-1));
SErob=(1-corr^2)/sqrt((n-1));
            t1i=corr/SErob;Seinv1i=1/SErob;
            t2i=corr/SEbook;Seinv2i=1/SEbook;
            Seinv1=Seinv1|Seinv1i;t1=t1|t1i;
            Seinv2=Seinv2|Seinv2i;t2=t2|t2i;
        b2=b2|corr;
        W1ii=Seinv1i^2;
        W2ii=Seinv2i^2;
        W1i=W1i|W1ii;W2i=W2i|W2ii;
        Ssq1=Ssq1|SErob^2;Ssq2=Ssq2|SEBook^2;
        j=j+1;
        endo;  
    rr=k;
    z1=ones(rr,1);
    ave=b2'*z1/rr; sum3=sum3+ave;
    sumW1=W1i'*z1;sumW2=W2i'*z1;
/* The below program calculates the unrestricted WLS & UWLS with n    */
bb1=inv(Seinv2'*Seinv2)*Seinv2't2;sum1=sum1+bb1;
s2wls=(t2-Seinv2*bb1)'*(t2-Seinv2*bb1)/(rr-1);
WLSVAR1=s2wls*inv(Seinv1'*Seinv1);MSE3=MSE3+(bb1[1]-sqrt(.1))^2;
UL1=bb1[1]+2.01*sqrt(WLSVAR1);
LL1=bb1[1]-2.01*sqrt(WLSVAR1);
                    if LL1<=sqrt(.1) and UL1>=sqrt(.1);
                    cov3=cov3+1;
                    endif;  
bb2=inv(Seinv1'*Seinv1)*Seinv1't1;sum2=sum2+bb2;
s2wls2=(t1-Seinv1*bb2)'*(t1-Seinv1*bb2)/(rr-1);
WLSVAR2=s2wls2*inv(Seinv1'*Seinv1);MSE4=MSE4+(bb2[1]-sqrt(.1))^2;
UL2=bb2[1]+2.01*sqrt(WLSVAR2);
LL2=bb2[1]-2.01*sqrt(WLSVAR2);
                    if LL2<=sqrt(.1) and UL2>=sqrt(.1);
                    cov4=cov4+1;
                    endif; 
/* The below program calculates RE    */
Wave1=sumW1/rr;/*see Eq (5.3) in Sutton et al (2000) */
    S2w1=(t1'*z1-rr*Wave1^2)/(rr-1);/*Eq (5.4)*/
    U=(rr-1)*(Wave1-S2w1/(rr*Wave1));/*Eq (5.5)*/
    Q=(W1i'b2^2)-(b2'*W1i)^2/sumW1;/*Eq (3.2)*/
    BSvar=(Q-rr+1)/U;/*Eq (5.6)*/
        if Q<=rr-1;
        BSvar=0;
        endif;
    iBS=1; weight={};
        do while (iBS<=rr);
        weighti=1/(BSvar+Ssq1[iBS]);/*Eq(5.7)*/
        weight=weight|weighti;
        iBS=iBS+1;
        endo;                                                                   
    sumWeight1=weight'*z1;
    REWA1=(b2'*weight)/sumWeight1; /*Eq(5.8)*/
    VARRE=1/sumWeight1;
    ulr=REWA1+1.96*sqrt(VARRE);
    llr=REWA1-1.96*sqrt(VARRE);
        if llr<=sqrt(.1) and ulr>=sqrt(.1);
        cov1=cov1+1;
        endif;
        sum5=sum5+REWA1;MSE1=MSE1+(REWA1-sqrt(.1))^2;
Wave2=sumW2/rr;/*see Eq (5.3) in Sutton et al (2000) */
    S2w2=(t2'*z1-rr*Wave2^2)/(rr-1);/*Eq (5.4)*/
    U=(rr-1)*(Wave2-S2w2/(rr*Wave2));/*Eq (5.5)*/
    Q=(W2i'b2^2)-(b2'*W2i)^2/sumW2;/*Eq (3.2)*/
    BSvar=(Q-rr+1)/U;/*Eq (5.6)*/
        if Q<=rr-1;
        BSvar=0;
        endif;
    iBS=1; weight={};
        do while (iBS<=rr);
        weighti=1/(BSvar+Ssq2[iBS]);/*Eq(5.7)*/
        weight=weight|weighti;
        iBS=iBS+1;
        endo;                                                                   
    sumWeight2=weight'*z1;
    REWA2=(b2'*weight)/sumWeight2; /*Eq(5.8)*/
    VARRE2=1/sumWeight2;
    ulr=REWA2+1.96*sqrt(VARRE2);
    llr=REWA2-1.96*sqrt(VARRE2);
        if llr<=sqrt(.1) and ulr>=sqrt(.1);
        cov2=cov2+1;
        endif;
        sum7=sum7+REWA2;MSE2=MSE2+(REWA2-sqrt(.1))^2;
    kk=kk+1;
    endo;
UWLSBias1=(sum1/rep)-sqrt(.1);UWLScov1=cov3/rep;
UWLSBias2=(sum2/rep)-sqrt(.1);UWLScov2=cov4/rep;
REBias1=(sum5/rep)-sqrt(.1);REcov1=cov1/rep;
REBias2=(sum7/rep)-sqrt(.1);REcov2=cov2/rep;
WLSRMSE1=(MSE3/rep)^.5;WLSRMSE2=(MSE4/rep)^.5;
RERMSE1=(MSE1/rep)^.5;RERMSE2=(MSE2/rep)^.5;
AveBias=(sum3/rep)-sqrt(.1);
screen on;
n;;AveBias;;REBias1;;REBias2;;UWLSBias2;;UWLSBias1;;REcov1;;REcov2;;UWLScov2;;UWLScov1;;RERMSE1;;RERMSE2;;WLSRMSE2;;WLSRMSE1;
screen off;
sum1=0;sum2=0;sum3=0;sum10=0;MSE1=0;MSE2=0;MSE3=0;MSE4=0;
sum4=0;sum5=0;sum6=0;sum7=0;cov1=0;cov4=0;cov2=0;cov3=0;
n=400;k=50;
kk=1;
    do while (kk<=rep);/* the number of replications*/
    Seinv1={}; Seinv2={};Seinv3={};
    t1={}; t2={};t3={};b2={};
    W1i={};
    Ssq1={};
    W2i={};
    Ssq2={};
        j=1;
        do while (j<=k);
                X2=rndn(n,1)/3;
/*Bivariate Correlation using regressions' t-values */
            X1=ones(n,1);
            Y=X1+X2+rndn(n,1);
            X=X2;
            _olsres=1;
            { nam,m,b,stb,vc,std,sig,cx,rsq,resid,dbw } = ols(0,Y,X);
            ti=b[2]/std[2];corrpart=ti^2+n-2;corr=ti/sqrt(corrpart);
SEBook=sqrt((1-corr^2)/(n-1));
SErob=(1-corr^2)/sqrt((n-1));
            t1i=corr/SErob;Seinv1i=1/SErob;
            t2i=corr/SEbook;Seinv2i=1/SEbook;
            Seinv1=Seinv1|Seinv1i;t1=t1|t1i;
            Seinv2=Seinv2|Seinv2i;t2=t2|t2i;
        b2=b2|corr;
        W1ii=Seinv1i^2;
        W2ii=Seinv2i^2;
        W1i=W1i|W1ii;W2i=W2i|W2ii;
        Ssq1=Ssq1|SErob^2;Ssq2=Ssq2|SEBook^2;
        j=j+1;
        endo;  
    rr=k;
    z1=ones(rr,1);
    ave=b2'*z1/rr; sum3=sum3+ave;
    sumW1=W1i'*z1;sumW2=W2i'*z1;
/* The below program calculates the unrestricted WLS & UWLS with n    */
bb1=inv(Seinv2'*Seinv2)*Seinv2't2;sum1=sum1+bb1;
s2wls=(t2-Seinv2*bb1)'*(t2-Seinv2*bb1)/(rr-1);
WLSVAR1=s2wls*inv(Seinv1'*Seinv1);MSE3=MSE3+(bb1[1]-sqrt(.1))^2;
UL1=bb1[1]+2.01*sqrt(WLSVAR1);
LL1=bb1[1]-2.01*sqrt(WLSVAR1);
                    if LL1<=sqrt(.1) and UL1>=sqrt(.1);
                    cov3=cov3+1;
                    endif;  
bb2=inv(Seinv1'*Seinv1)*Seinv1't1;sum2=sum2+bb2;
s2wls2=(t1-Seinv1*bb2)'*(t1-Seinv1*bb2)/(rr-1);
WLSVAR2=s2wls2*inv(Seinv1'*Seinv1);MSE4=MSE4+(bb2[1]-sqrt(.1))^2;
UL2=bb2[1]+2.01*sqrt(WLSVAR2);
LL2=bb2[1]-2.01*sqrt(WLSVAR2);
                    if LL2<=sqrt(.1) and UL2>=sqrt(.1);
                    cov4=cov4+1;
                    endif; 
/* The below program calculates RE    */
Wave1=sumW1/rr;/*see Eq (5.3) in Sutton et al (2000) */
    S2w1=(t1'*z1-rr*Wave1^2)/(rr-1);/*Eq (5.4)*/
    U=(rr-1)*(Wave1-S2w1/(rr*Wave1));/*Eq (5.5)*/
    Q=(W1i'b2^2)-(b2'*W1i)^2/sumW1;/*Eq (3.2)*/
    BSvar=(Q-rr+1)/U;/*Eq (5.6)*/
        if Q<=rr-1;
        BSvar=0;
        endif;
    iBS=1; weight={};
        do while (iBS<=rr);
        weighti=1/(BSvar+Ssq1[iBS]);/*Eq(5.7)*/
        weight=weight|weighti;
        iBS=iBS+1;
        endo;                                                                   
    sumWeight1=weight'*z1;
    REWA1=(b2'*weight)/sumWeight1; /*Eq(5.8)*/
    VARRE=1/sumWeight1;
    ulr=REWA1+1.96*sqrt(VARRE);
    llr=REWA1-1.96*sqrt(VARRE);
        if llr<=sqrt(.1) and ulr>=sqrt(.1);
        cov1=cov1+1;
        endif;
        sum5=sum5+REWA1;MSE1=MSE1+(REWA1-sqrt(.1))^2;
Wave2=sumW2/rr;/*see Eq (5.3) in Sutton et al (2000) */
    S2w2=(t2'*z1-rr*Wave2^2)/(rr-1);/*Eq (5.4)*/
    U=(rr-1)*(Wave2-S2w2/(rr*Wave2));/*Eq (5.5)*/
    Q=(W2i'b2^2)-(b2'*W2i)^2/sumW2;/*Eq (3.2)*/
    BSvar=(Q-rr+1)/U;/*Eq (5.6)*/
        if Q<=rr-1;
        BSvar=0;
        endif;
    iBS=1; weight={};
        do while (iBS<=rr);
        weighti=1/(BSvar+Ssq2[iBS]);/*Eq(5.7)*/
        weight=weight|weighti;
        iBS=iBS+1;
        endo;                                                                   
    sumWeight2=weight'*z1;
    REWA2=(b2'*weight)/sumWeight2; /*Eq(5.8)*/
    VARRE2=1/sumWeight2;
    ulr=REWA2+1.96*sqrt(VARRE2);
    llr=REWA2-1.96*sqrt(VARRE2);
        if llr<=sqrt(.1) and ulr>=sqrt(.1);
        cov2=cov2+1;
        endif;
        sum7=sum7+REWA2;MSE2=MSE2+(REWA2-sqrt(.1))^2;
    kk=kk+1;
    endo;
UWLSBias1=(sum1/rep)-sqrt(.1);UWLScov1=cov3/rep;
UWLSBias2=(sum2/rep)-sqrt(.1);UWLScov2=cov4/rep;
REBias1=(sum5/rep)-sqrt(.1);REcov1=cov1/rep;
REBias2=(sum7/rep)-sqrt(.1);REcov2=cov2/rep;
WLSRMSE1=(MSE3/rep)^.5;WLSRMSE2=(MSE4/rep)^.5;
RERMSE1=(MSE1/rep)^.5;RERMSE2=(MSE2/rep)^.5;
AveBias=(sum3/rep)-sqrt(.1);
screen on;
n;;AveBias;;REBias1;;REBias2;;UWLSBias2;;UWLSBias1;;REcov1;;REcov2;;UWLScov2;;UWLScov1;;RERMSE1;;RERMSE2;;WLSRMSE2;;WLSRMSE1;
screen off;
sum1=0;sum2=0;sum3=0;sum10=0;MSE1=0;MSE2=0;MSE3=0;MSE4=0;
sum4=0;sum5=0;sum6=0;sum7=0;cov1=0;cov4=0;cov2=0;cov3=0;
n=25;k=50;
kk=1;
    do while (kk<=rep);/* the number of replications*/
    Seinv1={}; Seinv2={};Seinv3={};
    t1={}; t2={};t3={};b2={};
    W1i={};
    Ssq1={};
    W2i={};
    Ssq2={};
        j=1;
        do while (j<=k);
                X2=rndn(n,1)/9;
/*Bivariate Correlation using regressions' t-values */
            X1=ones(n,1);
            Y=X1+X2+rndn(n,1);
            X=X2;
            _olsres=1;
            { nam,m,b,stb,vc,std,sig,cx,rsq,resid,dbw } = ols(0,Y,X);
            ti=b[2]/std[2];corrpart=ti^2+n-2;corr=ti/sqrt(corrpart);
SEBook=sqrt((1-corr^2)/(n-1));
SErob=(1-corr^2)/sqrt((n-1));
            t1i=corr/SErob;Seinv1i=1/SErob;
            t2i=corr/SEbook;Seinv2i=1/SEbook;
            Seinv1=Seinv1|Seinv1i;t1=t1|t1i;
            Seinv2=Seinv2|Seinv2i;t2=t2|t2i;
        b2=b2|corr;
        W1ii=Seinv1i^2;
        W2ii=Seinv2i^2;
        W1i=W1i|W1ii;W2i=W2i|W2ii;
        Ssq1=Ssq1|SErob^2;Ssq2=Ssq2|SEBook^2;
        j=j+1;
        endo;  
    rr=k;
    z1=ones(rr,1);
    ave=b2'*z1/rr; sum3=sum3+ave;
    sumW1=W1i'*z1;sumW2=W2i'*z1;
/* The below program calculates the unrestricted WLS & UWLS with n    */
bb1=inv(Seinv2'*Seinv2)*Seinv2't2;sum1=sum1+bb1;
s2wls=(t2-Seinv2*bb1)'*(t2-Seinv2*bb1)/(rr-1);
WLSVAR1=s2wls*inv(Seinv1'*Seinv1);MSE3=MSE3+(bb1[1]-sqrt(1/82))^2;
UL1=bb1[1]+2.01*sqrt(WLSVAR1);
LL1=bb1[1]-2.01*sqrt(WLSVAR1);
                    if LL1<=sqrt(1/82) and UL1>=sqrt(1/82);
                    cov3=cov3+1;
                    endif;  
bb2=inv(Seinv1'*Seinv1)*Seinv1't1;sum2=sum2+bb2;
s2wls2=(t1-Seinv1*bb2)'*(t1-Seinv1*bb2)/(rr-1);
WLSVAR2=s2wls2*inv(Seinv1'*Seinv1);MSE4=MSE4+(bb2[1]-sqrt(1/82))^2;
UL2=bb2[1]+2.01*sqrt(WLSVAR2);
LL2=bb2[1]-2.01*sqrt(WLSVAR2);
                    if LL2<=sqrt(1/82) and UL2>=sqrt(1/82);
                    cov4=cov4+1;
                    endif; 
/* The below program calculates RE    */
Wave1=sumW1/rr;/*see Eq (5.3) in Sutton et al (2000) */
    S2w1=(t1'*z1-rr*Wave1^2)/(rr-1);/*Eq (5.4)*/
    U=(rr-1)*(Wave1-S2w1/(rr*Wave1));/*Eq (5.5)*/
    Q=(W1i'b2^2)-(b2'*W1i)^2/sumW1;/*Eq (3.2)*/
    BSvar=(Q-rr+1)/U;/*Eq (5.6)*/
        if Q<=rr-1;
        BSvar=0;
        endif;
    iBS=1; weight={};
        do while (iBS<=rr);
        weighti=1/(BSvar+Ssq1[iBS]);/*Eq(5.7)*/
        weight=weight|weighti;
        iBS=iBS+1;
        endo;                                                                   
    sumWeight1=weight'*z1;
    REWA1=(b2'*weight)/sumWeight1; /*Eq(5.8)*/
    VARRE=1/sumWeight1;
    ulr=REWA1+1.96*sqrt(VARRE);
    llr=REWA1-1.96*sqrt(VARRE);
        if llr<=sqrt(1/82) and ulr>=sqrt(1/82);
        cov1=cov1+1;
        endif;
        sum5=sum5+REWA1;MSE1=MSE1+(REWA1-sqrt(1/82))^2;
Wave2=sumW2/rr;/*see Eq (5.3) in Sutton et al (2000) */
    S2w2=(t2'*z1-rr*Wave2^2)/(rr-1);/*Eq (5.4)*/
    U=(rr-1)*(Wave2-S2w2/(rr*Wave2));/*Eq (5.5)*/
    Q=(W2i'b2^2)-(b2'*W2i)^2/sumW2;/*Eq (3.2)*/
    BSvar=(Q-rr+1)/U;/*Eq (5.6)*/
        if Q<=rr-1;
        BSvar=0;
        endif;
    iBS=1; weight={};
        do while (iBS<=rr);
        weighti=1/(BSvar+Ssq2[iBS]);/*Eq(5.7)*/
        weight=weight|weighti;
        iBS=iBS+1;
        endo;                                                                   
    sumWeight2=weight'*z1;
    REWA2=(b2'*weight)/sumWeight2; /*Eq(5.8)*/
    VARRE2=1/sumWeight2;
    ulr=REWA2+1.96*sqrt(VARRE2);
    llr=REWA2-1.96*sqrt(VARRE2);
        if llr<=sqrt(1/82) and ulr>=sqrt(1/82);
        cov2=cov2+1;
        endif;
        sum7=sum7+REWA2;MSE2=MSE2+(REWA2-sqrt(1/82))^2;
    kk=kk+1;
    endo;
UWLSBias1=(sum1/rep)-sqrt(1/82);UWLScov1=cov3/rep;
UWLSBias2=(sum2/rep)-sqrt(1/82);UWLScov2=cov4/rep;
REBias1=(sum5/rep)-sqrt(1/82);REcov1=cov1/rep;
REBias2=(sum7/rep)-sqrt(1/82);REcov2=cov2/rep;
WLSRMSE1=(MSE3/rep)^.5;WLSRMSE2=(MSE4/rep)^.5;
RERMSE1=(MSE1/rep)^.5;RERMSE2=(MSE2/rep)^.5;
AveBias=(sum3/rep)-sqrt(1/82);UWLScov1=cov3/rep;
screen on;
"RE & UWLS of Corrs; with both Var's;k=50;n={25,50,..,400};10kReps, True corr=sqrt(1/82)";
"Average bias, REBias1 SE'rob', REBias2 SE'book', UWLS2Bias,UWLSnbias,Coverages";
n;;AveBias;;REBias1;;REBias2;;UWLSBias2;;UWLSBias1;;REcov1;;REcov2;;UWLScov2;;UWLScov1;;RERMSE1;;RERMSE2;;WLSRMSE2;;WLSRMSE1;
screen off;
sum1=0;sum2=0;sum3=0;sum10=0;MSE1=0;MSE2=0;MSE3=0;MSE4=0;
sum4=0;sum5=0;sum6=0;sum7=0;cov1=0;cov4=0;cov2=0;cov3=0;
n=50;k=50;
kk=1;
    do while (kk<=rep);/* the number of replications*/
    Seinv1={}; Seinv2={};Seinv3={};
    t1={}; t2={};t3={};b2={};
    W1i={};
    Ssq1={};
    W2i={};
    Ssq2={};
        j=1;
        do while (j<=k);
                X2=rndn(n,1)/9;
/*Bivariate Correlation using regressions' t-values */
            X1=ones(n,1);
            Y=X1+X2+rndn(n,1);
            X=X2;
            _olsres=1;
            { nam,m,b,stb,vc,std,sig,cx,rsq,resid,dbw } = ols(0,Y,X);
            ti=b[2]/std[2];corrpart=ti^2+n-2;corr=ti/sqrt(corrpart);
SEBook=sqrt((1-corr^2)/(n-1));
SErob=(1-corr^2)/sqrt((n-1));
            t1i=corr/SErob;Seinv1i=1/SErob;
            t2i=corr/SEbook;Seinv2i=1/SEbook;
            Seinv1=Seinv1|Seinv1i;t1=t1|t1i;
            Seinv2=Seinv2|Seinv2i;t2=t2|t2i;
        b2=b2|corr;
        W1ii=Seinv1i^2;
        W2ii=Seinv2i^2;
        W1i=W1i|W1ii;W2i=W2i|W2ii;
        Ssq1=Ssq1|SErob^2;Ssq2=Ssq2|SEBook^2;
        j=j+1;
        endo;  
    rr=k;
    z1=ones(rr,1);
    ave=b2'*z1/rr; sum3=sum3+ave;
    sumW1=W1i'*z1;sumW2=W2i'*z1;
/* The below program calculates the unrestricted WLS & UWLS with n    */
bb1=inv(Seinv2'*Seinv2)*Seinv2't2;sum1=sum1+bb1;
s2wls=(t2-Seinv2*bb1)'*(t2-Seinv2*bb1)/(rr-1);
WLSVAR1=s2wls*inv(Seinv1'*Seinv1);MSE3=MSE3+(bb1[1]-sqrt(1/82))^2;
UL1=bb1[1]+2.01*sqrt(WLSVAR1);
LL1=bb1[1]-2.01*sqrt(WLSVAR1);
                    if LL1<=sqrt(1/82) and UL1>=sqrt(1/82);
                    cov3=cov3+1;
                    endif;  
bb2=inv(Seinv1'*Seinv1)*Seinv1't1;sum2=sum2+bb2;
s2wls2=(t1-Seinv1*bb2)'*(t1-Seinv1*bb2)/(rr-1);
WLSVAR2=s2wls2*inv(Seinv1'*Seinv1);MSE4=MSE4+(bb2[1]-sqrt(1/82))^2;
UL2=bb2[1]+2.01*sqrt(WLSVAR2);
LL2=bb2[1]-2.01*sqrt(WLSVAR2);
                    if LL2<=sqrt(1/82) and UL2>=sqrt(1/82);
                    cov4=cov4+1;
                    endif; 
/* The below program calculates RE    */
Wave1=sumW1/rr;/*see Eq (5.3) in Sutton et al (2000) */
    S2w1=(t1'*z1-rr*Wave1^2)/(rr-1);/*Eq (5.4)*/
    U=(rr-1)*(Wave1-S2w1/(rr*Wave1));/*Eq (5.5)*/
    Q=(W1i'b2^2)-(b2'*W1i)^2/sumW1;/*Eq (3.2)*/
    BSvar=(Q-rr+1)/U;/*Eq (5.6)*/
        if Q<=rr-1;
        BSvar=0;
        endif;
    iBS=1; weight={};
        do while (iBS<=rr);
        weighti=1/(BSvar+Ssq1[iBS]);/*Eq(5.7)*/
        weight=weight|weighti;
        iBS=iBS+1;
        endo;                                                                   
    sumWeight1=weight'*z1;
    REWA1=(b2'*weight)/sumWeight1; /*Eq(5.8)*/
    VARRE=1/sumWeight1;
    ulr=REWA1+1.96*sqrt(VARRE);
    llr=REWA1-1.96*sqrt(VARRE);
        if llr<=sqrt(1/82) and ulr>=sqrt(1/82);
        cov1=cov1+1;
        endif;
        sum5=sum5+REWA1;MSE1=MSE1+(REWA1-sqrt(1/82))^2;
Wave2=sumW2/rr;/*see Eq (5.3) in Sutton et al (2000) */
    S2w2=(t2'*z1-rr*Wave2^2)/(rr-1);/*Eq (5.4)*/
    U=(rr-1)*(Wave2-S2w2/(rr*Wave2));/*Eq (5.5)*/
    Q=(W2i'b2^2)-(b2'*W2i)^2/sumW2;/*Eq (3.2)*/
    BSvar=(Q-rr+1)/U;/*Eq (5.6)*/
        if Q<=rr-1;
        BSvar=0;
        endif;
    iBS=1; weight={};
        do while (iBS<=rr);
        weighti=1/(BSvar+Ssq2[iBS]);/*Eq(5.7)*/
        weight=weight|weighti;
        iBS=iBS+1;
        endo;                                                                   
    sumWeight2=weight'*z1;
    REWA2=(b2'*weight)/sumWeight2; /*Eq(5.8)*/
    VARRE2=1/sumWeight2;
    ulr=REWA2+1.96*sqrt(VARRE2);
    llr=REWA2-1.96*sqrt(VARRE2);
        if llr<=sqrt(1/82) and ulr>=sqrt(1/82);
        cov2=cov2+1;
        endif;
        sum7=sum7+REWA2;MSE2=MSE2+(REWA2-sqrt(1/82))^2;
    kk=kk+1;
    endo;
UWLSBias1=(sum1/rep)-sqrt(1/82);UWLScov1=cov3/rep;
UWLSBias2=(sum2/rep)-sqrt(1/82);UWLScov2=cov4/rep;
REBias1=(sum5/rep)-sqrt(1/82);REcov1=cov1/rep;
REBias2=(sum7/rep)-sqrt(1/82);REcov2=cov2/rep;
WLSRMSE1=(MSE3/rep)^.5;WLSRMSE2=(MSE4/rep)^.5;
RERMSE1=(MSE1/rep)^.5;RERMSE2=(MSE2/rep)^.5;
AveBias=(sum3/rep)-sqrt(1/82);UWLScov1=cov3/rep;
screen on;
n;;AveBias;;REBias1;;REBias2;;UWLSBias2;;UWLSBias1;;REcov1;;REcov2;;UWLScov2;;UWLScov1;;RERMSE1;;RERMSE2;;WLSRMSE2;;WLSRMSE1;
screen off;
sum1=0;sum2=0;sum3=0;sum10=0;MSE1=0;MSE2=0;MSE3=0;MSE4=0;
sum4=0;sum5=0;sum6=0;sum7=0;cov1=0;cov4=0;cov2=0;cov3=0;
n=100;k=50;
kk=1;
    do while (kk<=rep);/* the number of replications*/
    Seinv1={}; Seinv2={};Seinv3={};
    t1={}; t2={};t3={};b2={};
    W1i={};
    Ssq1={};
    W2i={};
    Ssq2={};
        j=1;
        do while (j<=k);
                X2=rndn(n,1)/9;
/*Bivariate Correlation using regressions' t-values */
            X1=ones(n,1);
            Y=X1+X2+rndn(n,1);
            X=X2;
            _olsres=1;
            { nam,m,b,stb,vc,std,sig,cx,rsq,resid,dbw } = ols(0,Y,X);
            ti=b[2]/std[2];corrpart=ti^2+n-2;corr=ti/sqrt(corrpart);
SEBook=sqrt((1-corr^2)/(n-1));
SErob=(1-corr^2)/sqrt((n-1));
            t1i=corr/SErob;Seinv1i=1/SErob;
            t2i=corr/SEbook;Seinv2i=1/SEbook;
            Seinv1=Seinv1|Seinv1i;t1=t1|t1i;
            Seinv2=Seinv2|Seinv2i;t2=t2|t2i;
        b2=b2|corr;
        W1ii=Seinv1i^2;
        W2ii=Seinv2i^2;
        W1i=W1i|W1ii;W2i=W2i|W2ii;
        Ssq1=Ssq1|SErob^2;Ssq2=Ssq2|SEBook^2;
        j=j+1;
        endo;  
    rr=k;
    z1=ones(rr,1);
    ave=b2'*z1/rr; sum3=sum3+ave;
    sumW1=W1i'*z1;sumW2=W2i'*z1;
/* The below program calculates the unrestricted WLS & UWLS with n    */
bb1=inv(Seinv2'*Seinv2)*Seinv2't2;sum1=sum1+bb1;
s2wls=(t2-Seinv2*bb1)'*(t2-Seinv2*bb1)/(rr-1);
WLSVAR1=s2wls*inv(Seinv1'*Seinv1);MSE3=MSE3+(bb1[1]-sqrt(1/82))^2;
UL1=bb1[1]+2.01*sqrt(WLSVAR1);
LL1=bb1[1]-2.01*sqrt(WLSVAR1);
                    if LL1<=sqrt(1/82) and UL1>=sqrt(1/82);
                    cov3=cov3+1;
                    endif;  
bb2=inv(Seinv1'*Seinv1)*Seinv1't1;sum2=sum2+bb2;
s2wls2=(t1-Seinv1*bb2)'*(t1-Seinv1*bb2)/(rr-1);
WLSVAR2=s2wls2*inv(Seinv1'*Seinv1);MSE4=MSE4+(bb2[1]-sqrt(1/82))^2;
UL2=bb2[1]+2.01*sqrt(WLSVAR2);
LL2=bb2[1]-2.01*sqrt(WLSVAR2);
                    if LL2<=sqrt(1/82) and UL2>=sqrt(1/82);
                    cov4=cov4+1;
                    endif; 
/* The below program calculates RE    */
Wave1=sumW1/rr;/*see Eq (5.3) in Sutton et al (2000) */
    S2w1=(t1'*z1-rr*Wave1^2)/(rr-1);/*Eq (5.4)*/
    U=(rr-1)*(Wave1-S2w1/(rr*Wave1));/*Eq (5.5)*/
    Q=(W1i'b2^2)-(b2'*W1i)^2/sumW1;/*Eq (3.2)*/
    BSvar=(Q-rr+1)/U;/*Eq (5.6)*/
        if Q<=rr-1;
        BSvar=0;
        endif;
    iBS=1; weight={};
        do while (iBS<=rr);
        weighti=1/(BSvar+Ssq1[iBS]);/*Eq(5.7)*/
        weight=weight|weighti;
        iBS=iBS+1;
        endo;                                                                   
    sumWeight1=weight'*z1;
    REWA1=(b2'*weight)/sumWeight1; /*Eq(5.8)*/
    VARRE=1/sumWeight1;
    ulr=REWA1+1.96*sqrt(VARRE);
    llr=REWA1-1.96*sqrt(VARRE);
        if llr<=sqrt(1/82) and ulr>=sqrt(1/82);
        cov1=cov1+1;
        endif;
        sum5=sum5+REWA1;MSE1=MSE1+(REWA1-sqrt(1/82))^2;
Wave2=sumW2/rr;/*see Eq (5.3) in Sutton et al (2000) */
    S2w2=(t2'*z1-rr*Wave2^2)/(rr-1);/*Eq (5.4)*/
    U=(rr-1)*(Wave2-S2w2/(rr*Wave2));/*Eq (5.5)*/
    Q=(W2i'b2^2)-(b2'*W2i)^2/sumW2;/*Eq (3.2)*/
    BSvar=(Q-rr+1)/U;/*Eq (5.6)*/
        if Q<=rr-1;
        BSvar=0;
        endif;
    iBS=1; weight={};
        do while (iBS<=rr);
        weighti=1/(BSvar+Ssq2[iBS]);/*Eq(5.7)*/
        weight=weight|weighti;
        iBS=iBS+1;
        endo;                                                                   
    sumWeight2=weight'*z1;
    REWA2=(b2'*weight)/sumWeight2; /*Eq(5.8)*/
    VARRE2=1/sumWeight2;
    ulr=REWA2+1.96*sqrt(VARRE2);
    llr=REWA2-1.96*sqrt(VARRE2);
        if llr<=sqrt(1/82) and ulr>=sqrt(1/82);
        cov2=cov2+1;
        endif;
        sum7=sum7+REWA2;MSE2=MSE2+(REWA2-sqrt(1/82))^2;
    kk=kk+1;
    endo;
UWLSBias1=(sum1/rep)-sqrt(1/82);UWLScov1=cov3/rep;
UWLSBias2=(sum2/rep)-sqrt(1/82);UWLScov2=cov4/rep;
REBias1=(sum5/rep)-sqrt(1/82);REcov1=cov1/rep;
REBias2=(sum7/rep)-sqrt(1/82);REcov2=cov2/rep;
WLSRMSE1=(MSE3/rep)^.5;WLSRMSE2=(MSE4/rep)^.5;
RERMSE1=(MSE1/rep)^.5;RERMSE2=(MSE2/rep)^.5;
AveBias=(sum3/rep)-sqrt(1/82);UWLScov1=cov3/rep;
screen on;
n;;AveBias;;REBias1;;REBias2;;UWLSBias2;;UWLSBias1;;REcov1;;REcov2;;UWLScov2;;UWLScov1;;RERMSE1;;RERMSE2;;WLSRMSE2;;WLSRMSE1;
screen off;
sum1=0;sum2=0;sum3=0;sum10=0;MSE1=0;MSE2=0;MSE3=0;MSE4=0;
sum4=0;sum5=0;sum6=0;sum7=0;cov1=0;cov4=0;cov2=0;cov3=0;
n=200;k=50;
kk=1;
    do while (kk<=rep);/* the number of replications*/
    Seinv1={}; Seinv2={};Seinv3={};
    t1={}; t2={};t3={};b2={};
    W1i={};
    Ssq1={};
    W2i={};
    Ssq2={};
        j=1;
        do while (j<=k);
                X2=rndn(n,1)/9;
/*Bivariate Correlation using regressions' t-values */
            X1=ones(n,1);
            Y=X1+X2+rndn(n,1);
            X=X2;
            _olsres=1;
            { nam,m,b,stb,vc,std,sig,cx,rsq,resid,dbw } = ols(0,Y,X);
            ti=b[2]/std[2];corrpart=ti^2+n-2;corr=ti/sqrt(corrpart);
SEBook=sqrt((1-corr^2)/(n-1));
SErob=(1-corr^2)/sqrt((n-1));
            t1i=corr/SErob;Seinv1i=1/SErob;
            t2i=corr/SEbook;Seinv2i=1/SEbook;
            Seinv1=Seinv1|Seinv1i;t1=t1|t1i;
            Seinv2=Seinv2|Seinv2i;t2=t2|t2i;
        b2=b2|corr;
        W1ii=Seinv1i^2;
        W2ii=Seinv2i^2;
        W1i=W1i|W1ii;W2i=W2i|W2ii;
        Ssq1=Ssq1|SErob^2;Ssq2=Ssq2|SEBook^2;
        j=j+1;
        endo;  
    rr=k;
    z1=ones(rr,1);
    ave=b2'*z1/rr; sum3=sum3+ave;
    sumW1=W1i'*z1;sumW2=W2i'*z1;
/* The below program calculates the unrestricted WLS & UWLS with n    */
bb1=inv(Seinv2'*Seinv2)*Seinv2't2;sum1=sum1+bb1;
s2wls=(t2-Seinv2*bb1)'*(t2-Seinv2*bb1)/(rr-1);
WLSVAR1=s2wls*inv(Seinv1'*Seinv1);MSE3=MSE3+(bb1[1]-sqrt(1/82))^2;
UL1=bb1[1]+2.01*sqrt(WLSVAR1);
LL1=bb1[1]-2.01*sqrt(WLSVAR1);
                    if LL1<=sqrt(1/82) and UL1>=sqrt(1/82);
                    cov3=cov3+1;
                    endif;  
bb2=inv(Seinv1'*Seinv1)*Seinv1't1;sum2=sum2+bb2;
s2wls2=(t1-Seinv1*bb2)'*(t1-Seinv1*bb2)/(rr-1);
WLSVAR2=s2wls2*inv(Seinv1'*Seinv1);MSE4=MSE4+(bb2[1]-sqrt(1/82))^2;
UL2=bb2[1]+2.01*sqrt(WLSVAR2);
LL2=bb2[1]-2.01*sqrt(WLSVAR2);
                    if LL2<=sqrt(1/82) and UL2>=sqrt(1/82);
                    cov4=cov4+1;
                    endif; 
/* The below program calculates RE    */
Wave1=sumW1/rr;/*see Eq (5.3) in Sutton et al (2000) */
    S2w1=(t1'*z1-rr*Wave1^2)/(rr-1);/*Eq (5.4)*/
    U=(rr-1)*(Wave1-S2w1/(rr*Wave1));/*Eq (5.5)*/
    Q=(W1i'b2^2)-(b2'*W1i)^2/sumW1;/*Eq (3.2)*/
    BSvar=(Q-rr+1)/U;/*Eq (5.6)*/
        if Q<=rr-1;
        BSvar=0;
        endif;
    iBS=1; weight={};
        do while (iBS<=rr);
        weighti=1/(BSvar+Ssq1[iBS]);/*Eq(5.7)*/
        weight=weight|weighti;
        iBS=iBS+1;
        endo;                                                                   
    sumWeight1=weight'*z1;
    REWA1=(b2'*weight)/sumWeight1; /*Eq(5.8)*/
    VARRE=1/sumWeight1;
    ulr=REWA1+1.96*sqrt(VARRE);
    llr=REWA1-1.96*sqrt(VARRE);
        if llr<=sqrt(1/82) and ulr>=sqrt(1/82);
        cov1=cov1+1;
        endif;
        sum5=sum5+REWA1;MSE1=MSE1+(REWA1-sqrt(1/82))^2;
Wave2=sumW2/rr;/*see Eq (5.3) in Sutton et al (2000) */
    S2w2=(t2'*z1-rr*Wave2^2)/(rr-1);/*Eq (5.4)*/
    U=(rr-1)*(Wave2-S2w2/(rr*Wave2));/*Eq (5.5)*/
    Q=(W2i'b2^2)-(b2'*W2i)^2/sumW2;/*Eq (3.2)*/
    BSvar=(Q-rr+1)/U;/*Eq (5.6)*/
        if Q<=rr-1;
        BSvar=0;
        endif;
    iBS=1; weight={};
        do while (iBS<=rr);
        weighti=1/(BSvar+Ssq2[iBS]);/*Eq(5.7)*/
        weight=weight|weighti;
        iBS=iBS+1;
        endo;                                                                   
    sumWeight2=weight'*z1;
    REWA2=(b2'*weight)/sumWeight2; /*Eq(5.8)*/
    VARRE2=1/sumWeight2;
    ulr=REWA2+1.96*sqrt(VARRE2);
    llr=REWA2-1.96*sqrt(VARRE2);
        if llr<=sqrt(1/82) and ulr>=sqrt(1/82);
        cov2=cov2+1;
        endif;
        sum7=sum7+REWA2;MSE2=MSE2+(REWA2-sqrt(1/82))^2;
    kk=kk+1;
    endo;
UWLSBias1=(sum1/rep)-sqrt(1/82);UWLScov1=cov3/rep;
UWLSBias2=(sum2/rep)-sqrt(1/82);UWLScov2=cov4/rep;
REBias1=(sum5/rep)-sqrt(1/82);REcov1=cov1/rep;
REBias2=(sum7/rep)-sqrt(1/82);REcov2=cov2/rep;
WLSRMSE1=(MSE3/rep)^.5;WLSRMSE2=(MSE4/rep)^.5;
RERMSE1=(MSE1/rep)^.5;RERMSE2=(MSE2/rep)^.5;
AveBias=(sum3/rep)-sqrt(1/82);UWLScov1=cov3/rep;
screen on;
n;;AveBias;;REBias1;;REBias2;;UWLSBias2;;UWLSBias1;;REcov1;;REcov2;;UWLScov2;;UWLScov1;;RERMSE1;;RERMSE2;;WLSRMSE2;;WLSRMSE1;
screen off;
sum1=0;sum2=0;sum3=0;sum10=0;MSE1=0;MSE2=0;MSE3=0;MSE4=0;
sum4=0;sum5=0;sum6=0;sum7=0;cov1=0;cov4=0;cov2=0;cov3=0;
n=400;k=50;
kk=1;
    do while (kk<=rep);/* the number of replications*/
    Seinv1={}; Seinv2={};Seinv3={};
    t1={}; t2={};t3={};b2={};
    W1i={};
    Ssq1={};
    W2i={};
    Ssq2={};
        j=1;
        do while (j<=k);
                X2=rndn(n,1)/9;
/*Bivariate Correlation using regressions' t-values */
            X1=ones(n,1);
            Y=X1+X2+rndn(n,1);
            X=X2;
            _olsres=1;
            { nam,m,b,stb,vc,std,sig,cx,rsq,resid,dbw } = ols(0,Y,X);
            ti=b[2]/std[2];corrpart=ti^2+n-2;corr=ti/sqrt(corrpart);
SEBook=sqrt((1-corr^2)/(n-1));
SErob=(1-corr^2)/sqrt((n-1));
            t1i=corr/SErob;Seinv1i=1/SErob;
            t2i=corr/SEbook;Seinv2i=1/SEbook;
            Seinv1=Seinv1|Seinv1i;t1=t1|t1i;
            Seinv2=Seinv2|Seinv2i;t2=t2|t2i;
        b2=b2|corr;
        W1ii=Seinv1i^2;
        W2ii=Seinv2i^2;
        W1i=W1i|W1ii;W2i=W2i|W2ii;
        Ssq1=Ssq1|SErob^2;Ssq2=Ssq2|SEBook^2;
        j=j+1;
        endo;  
    rr=k;
    z1=ones(rr,1);
    ave=b2'*z1/rr; sum3=sum3+ave;
    sumW1=W1i'*z1;sumW2=W2i'*z1;
/* The below program calculates the unrestricted WLS & UWLS with n    */
bb1=inv(Seinv2'*Seinv2)*Seinv2't2;sum1=sum1+bb1;
s2wls=(t2-Seinv2*bb1)'*(t2-Seinv2*bb1)/(rr-1);
WLSVAR1=s2wls*inv(Seinv1'*Seinv1);MSE3=MSE3+(bb1[1]-sqrt(1/82))^2;
UL1=bb1[1]+2.01*sqrt(WLSVAR1);
LL1=bb1[1]-2.01*sqrt(WLSVAR1);
                    if LL1<=sqrt(1/82) and UL1>=sqrt(1/82);
                    cov3=cov3+1;
                    endif;  
bb2=inv(Seinv1'*Seinv1)*Seinv1't1;sum2=sum2+bb2;
s2wls2=(t1-Seinv1*bb2)'*(t1-Seinv1*bb2)/(rr-1);
WLSVAR2=s2wls2*inv(Seinv1'*Seinv1);MSE4=MSE4+(bb2[1]-sqrt(1/82))^2;
UL2=bb2[1]+2.01*sqrt(WLSVAR2);
LL2=bb2[1]-2.01*sqrt(WLSVAR2);
                    if LL2<=sqrt(1/82) and UL2>=sqrt(1/82);
                    cov4=cov4+1;
                    endif; 
/* The below program calculates RE    */
Wave1=sumW1/rr;/*see Eq (5.3) in Sutton et al (2000) */
    S2w1=(t1'*z1-rr*Wave1^2)/(rr-1);/*Eq (5.4)*/
    U=(rr-1)*(Wave1-S2w1/(rr*Wave1));/*Eq (5.5)*/
    Q=(W1i'b2^2)-(b2'*W1i)^2/sumW1;/*Eq (3.2)*/
    BSvar=(Q-rr+1)/U;/*Eq (5.6)*/
        if Q<=rr-1;
        BSvar=0;
        endif;
    iBS=1; weight={};
        do while (iBS<=rr);
        weighti=1/(BSvar+Ssq1[iBS]);/*Eq(5.7)*/
        weight=weight|weighti;
        iBS=iBS+1;
        endo;                                                                   
    sumWeight1=weight'*z1;
    REWA1=(b2'*weight)/sumWeight1; /*Eq(5.8)*/
    VARRE=1/sumWeight1;
    ulr=REWA1+1.96*sqrt(VARRE);
    llr=REWA1-1.96*sqrt(VARRE);
        if llr<=sqrt(1/82) and ulr>=sqrt(1/82);
        cov1=cov1+1;
        endif;
        sum5=sum5+REWA1;MSE1=MSE1+(REWA1-sqrt(1/82))^2;
Wave2=sumW2/rr;/*see Eq (5.3) in Sutton et al (2000) */
    S2w2=(t2'*z1-rr*Wave2^2)/(rr-1);/*Eq (5.4)*/
    U=(rr-1)*(Wave2-S2w2/(rr*Wave2));/*Eq (5.5)*/
    Q=(W2i'b2^2)-(b2'*W2i)^2/sumW2;/*Eq (3.2)*/
    BSvar=(Q-rr+1)/U;/*Eq (5.6)*/
        if Q<=rr-1;
        BSvar=0;
        endif;
    iBS=1; weight={};
        do while (iBS<=rr);
        weighti=1/(BSvar+Ssq2[iBS]);/*Eq(5.7)*/
        weight=weight|weighti;
        iBS=iBS+1;
        endo;                                                                   
    sumWeight2=weight'*z1;
    REWA2=(b2'*weight)/sumWeight2; /*Eq(5.8)*/
    VARRE2=1/sumWeight2;
    ulr=REWA2+1.96*sqrt(VARRE2);
    llr=REWA2-1.96*sqrt(VARRE2);
        if llr<=sqrt(1/82) and ulr>=sqrt(1/82);
        cov2=cov2+1;
        endif;
        sum7=sum7+REWA2;MSE2=MSE2+(REWA2-sqrt(1/82))^2;
    kk=kk+1;
    endo;
UWLSBias1=(sum1/rep)-sqrt(1/82);UWLScov1=cov3/rep;
UWLSBias2=(sum2/rep)-sqrt(1/82);UWLScov2=cov4/rep;
REBias1=(sum5/rep)-sqrt(1/82);REcov1=cov1/rep;
REBias2=(sum7/rep)-sqrt(1/82);REcov2=cov2/rep;
WLSRMSE1=(MSE3/rep)^.5;WLSRMSE2=(MSE4/rep)^.5;
RERMSE1=(MSE1/rep)^.5;RERMSE2=(MSE2/rep)^.5;
AveBias=(sum3/rep)-sqrt(1/82);UWLScov1=cov3/rep;
screen on;
n;;AveBias;;REBias1;;REBias2;;UWLSBias2;;UWLSBias1;;REcov1;;REcov2;;UWLScov2;;UWLScov1;;RERMSE1;;RERMSE2;;WLSRMSE2;;WLSRMSE1;
screen off;

D. GAUSS program for Table 2.
/************************************************************************/
/* PROGRAM:     MA of Correlations using Z, UWLSdf3, SSadj & Z-SSadj    */
/* AUTHOR:      Tom Stanley                                             */
/*              12:16 PM  02-May-2023                                   */
/************************************************************************/
new;
screen off;
rep=10000;/* the number of replications*/
sum1=0;sum2=0;sum3=0;sum10=0;MSE1=0;MSE2=0;MSE3=0;MSE4=0;sum11=0;
sum4=0;sum5=0;sum6=0;sum7=0;sum9=0;sum8=0;cov1=0;cov4=0;cov2=0;cov3=0;
n=25;k=50;SSadj=(n-2)/(n-1);Zadj=((4*n-2)/(4*n-1));
/*Zadj is applied to the RE estimate of Fisher’s z as each correlation in the simulated MA has the same sample size*/
/*In practice, Zadj would be applied to each z, individually, then RE calculated*/
kk=1;
    do while (kk<=rep);/* the number of replications*/
    Seinv1={};Seinv2={};Seinv3={};Seinv4={};
    t1={}; t2={};b2={};t3={};t4={};
    r={};W1i={};Zf={};
    Ssq1={};Ssq3={};
    W2i={};W3i={};W4i={};
    Ssq2={}; Ssq4={};
        j=1;
        do while (j<=k);
                X2=rndn(n,1);
/*Correlation 2 ways: standard, corz, and UWLSdf3, cor*/
            X1=ones(n,1);
            Y=X1+X2+rndn(n,1);
            X=X2;
        _olsres=1;
        { nam,m,b,stb,vc,std,sig,cx,rsq,resid,dbw } = ols(0,Y,X);
        ti=(b[2])/std[2];pcpart=ti^2+n+1;
/*cor is the correlation with +3 df; corz is the conventional corr; both from the t-formula*/
            cor=ti/sqrt(pcpart);corz=ti/sqrt(pcpart-3);
/*contine 1*/
/*contine 2*/
/*contine 3*/
            Zfi=.5*ln((1+corz)/(1-corz));
            SEz=1/sqrt(n-3);SErob=(1-corz^2)/sqrt(n-1);
/*ri calculted for the regression and it is the same as corz using the t-formula*/
            ri=sqrt(rsq)*b[2]/abs(b[2]);
            SEBook=sqrt((1-cor^2)/(n+1));
            SE4=sqrt((1-cor^2)/(n-1));
            t1i=Zfi/SEz;Seinv1i=1/SEz;
            t2i=cor/SEbook;Seinv2i=1/SEbook;
            t3i=corz/SErob;Seinv3i=1/SErob;
            t4i=cor/SE4;Seinv4i=1/SE4;
            Seinv1=Seinv1|Seinv1i;t1=t1|t1i;
            Seinv2=Seinv2|Seinv2i;t2=t2|t2i;
            Seinv3=Seinv3|Seinv3i;t3=t3|t3i;
            Seinv4=Seinv4|Seinv4i;t4=t4|t4i;
        b2=b2|corz;Zf=Zf|Zfi;r=r|ri;
        W1ii=Seinv1i^2;W4ii=Seinv4i^2;
        W2ii=Seinv2i^2;W3ii=Seinv3i^2;
        W1i=W1i|W1ii;W2i=W2i|W2ii;W3i=W3i|W3ii;W4i=W4i|W4ii;
        Ssq1=Ssq1|SEz^2;Ssq2=Ssq2|SEBook^2;
        Ssq3=Ssq3|SErob^2;Ssq4=Ssq4|SE4^2;
        j=j+1;
        endo;  
    rr=k;
    z1=ones(rr,1);
    sumW1=W1i'*z1;sumW2=W2i'*z1;sumW3=W3i'*z1;sumW4=W4i'*z1;
/* This calculates UWLS+3 */
bb2=inv(Seinv2'*Seinv2)*Seinv2't2;
sum2=sum2+(bb2-sqrt(.5));MSE4=MSE4+(bb2-sqrt(.5))^2;
s2wls2=(t2-Seinv2*bb2)'*(t2-Seinv2*bb2)/(rr-1);
WLSVAR2=s2wls2*inv(Seinv2'*Seinv2);
UL2=bb2[1]+2.01*sqrt(WLSVAR2);
LL2=bb2[1]-2.01*sqrt(WLSVAR2);
                    if LL2<=sqrt(.5) and UL2>=sqrt(.5);
                    sum10=sum10+1;
                    endif; 
bb3=inv(Seinv3'*Seinv3)*Seinv3't3;
s2wls3=(t3-Seinv3*bb3)'*(t3-Seinv3*bb3)/(rr-1);
I2=(s2wls3-1)/s2wls3;
if I2<0;I2=0;endif;sum8=sum8+I2;
/* The below calculates REz  */
Wave1=sumW1/rr;/*see Eq (5.3) in Sutton et al (2000) */
    S2w1=(t1'*z1-rr*Wave1^2)/(rr-1);/*Eq (5.4)*/
    U=(rr-1)*(Wave1-S2w1/(rr*Wave1));/*Eq (5.5)*/
    Q=(W1i'Zf^2)-(Zf'*W1i)^2/sumW1;/*Eq (3.2)*/
    BSvar=(Q-rr+1)/U;/*Eq (5.6)*/
        if Q<=rr-1;
        BSvar=0;
        endif;
    iBS=1; weight={};
        do while (iBS<=rr);
        weighti=1/(BSvar+Ssq1[iBS]);/*Eq(5.7)*/
        weight=weight|weighti;
        iBS=iBS+1;
        endo;                                                                   
    sumWeight1=weight'*z1;
    REWA1=(Zf'*weight)/sumWeight1; /*Eq(5.8)*/
    VARRE=1/sumWeight1;
    ulr=REWA1+1.96*sqrt(VARRE);ulr=((exp(2*ulr)-1)/(exp(2*ulr)+1));
    llr=REWA1-1.96*sqrt(VARRE);llr=((exp(2*llr)-1)/(exp(2*llr)+1));
        if llr<=sqrt(.5) and ulr>=sqrt(.5);
        sum4=sum4+1;
        endif;
REzCorr=(exp(2*REWA1)-1)/(exp(2*REWA1)+1);
sum5=sum5+(REzCorr-sqrt(.5));MSE1=MSE1+(REzCorr-sqrt(.5))^2;
/* The below calculates Fisher's Z adj for SS */
REzCorr=REzCorr*Zadj;
ulr=ulr*Zadj;
llr=llr*Zadj;
        if llr<=sqrt(.5) and ulr>=sqrt(.5);
        sum11=sum11+1;
        endif;
sum3=sum3+(REzCorr-sqrt(.5));MSE3=MSE3+(REzCorr-sqrt(.5))^2;
/* The below calculates REss  */
Wave4=sumW4/rr;/*see Eq (5.3) in Sutton et al (2000) */
    S2w2=(t4'*z1-rr*Wave4^2)/(rr-1);/*Eq (5.4)*/
    t4=t4*SSadj;b2=b2*SSadj;
    U=(rr-1)*(Wave4-S2w2/(rr*Wave4));/*Eq (5.5)*/
    Q=(W4i'b2^2)-(b2'*W4i)^2/sumW4;/*Eq (3.2)*/
    BSvar=(Q-rr+1)/U;/*Eq (5.6)*/
        if Q<=rr-1;
        BSvar=0;
        endif;
    iBS=1; weight={};
        do while (iBS<=rr);
        weighti=1/(BSvar+Ssq4[iBS]);/*Eq(5.7)*/
        weight=weight|weighti;
        iBS=iBS+1;
        endo;  
    sumWeight2=weight'*z1;                                                                     
    REWA2=(b2'*weight)/sumWeight2; /*Eq(5.8)*/
    VARRE2=1/sumWeight2;
    ulr=REWA2+1.96*sqrt(VARRE2);
    llr=REWA2-1.96*sqrt(VARRE2);
        if llr<=sqrt(.5) and ulr>=sqrt(.5);
        sum6=sum6+1;
        endif;
        sum7=sum7+(REWA2-sqrt(.5));MSE2=MSE2+(REWA2-sqrt(.5))^2;
    kk=kk+1;
    endo;
FEBias1=(sum1/rep);RMSE1=(MSE1/rep)^.5;
UWLS3Bias=(sum2/rep);RMSE2=(MSE2/rep)^.5;
REzBias=(sum5/rep);RMSE3=(MSE3/rep)^.5;
REssBias=(sum7/rep);RMSE4=(MSE4/rep)^.5;
CovUWLS3=(sum10/rep);Isq=sum8/rep;
covREz=(sum4/rep);covREss=(sum6/rep);
ZadjBias=(sum3/rep);ZadjCov=(sum11/rep);
screen on;
"Fishers Z, REss,Zadj & UWLSdf+3; NoHet,10k reps,True cor=sqrt(.5)";
"I-sq, REssBias, REZ Bias,UWLS+3Bias, REzadj, Coverages, RMSEs";
Isq;;REssBias;;REzBias;;UWLS3Bias;;ZadjBias;;covREss;;covREz;;covUWLS3;;ZadjCov;;RMSE2;;RMSE1;;RMSE4;;RMSE3;
screen off;
sum1=0;sum2=0;sum3=0;sum10=0;MSE1=0;MSE2=0;MSE3=0;MSE4=0;sum11=0;
sum4=0;sum5=0;sum6=0;sum7=0;sum9=0;sum8=0;cov1=0;cov4=0;cov2=0;cov3=0;
n=50;k=50;SSadj=(n-2)/(n-1);Zadj=((4*n-2)/(4*n-1));
kk=1;
    do while (kk<=rep);/* the number of replications*/
    Seinv1={};Seinv2={};Seinv3={};Seinv4={};
    t1={}; t2={};b2={};t3={};t4={};
    r={};W1i={};Zf={};
    Ssq1={};Ssq3={};
    W2i={};W3i={};W4i={};
    Ssq2={}; Ssq4={};
        j=1;
        do while (j<=k);
                X2=rndn(n,1);
/*Correlation 2 ways: standard, corz, and UWLSdf3, cor*/
            X1=ones(n,1);
            Y=X1+X2+rndn(n,1);
            X=X2;
        _olsres=1;
        { nam,m,b,stb,vc,std,sig,cx,rsq,resid,dbw } = ols(0,Y,X);
        ti=(b[2])/std[2];pcpart=ti^2+n+1;
/*cor is the correlation with +3 df; corz is the conventional corr; both from the t-formula*/
            cor=ti/sqrt(pcpart);corz=ti/sqrt(pcpart-3);
/*contine 1*/
/*contine 2*/
/*contine 3*/
            Zfi=.5*ln((1+corz)/(1-corz));
            SEz=1/sqrt(n-3);SErob=(1-corz^2)/sqrt(n-1);
/*ri calculted for the regression and it is the same as corz using the t-formula*/
            ri=sqrt(rsq)*b[2]/abs(b[2]);
            SEBook=sqrt((1-cor^2)/(n+1));
            SE4=sqrt((1-cor^2)/(n-1));
            t1i=Zfi/SEz;Seinv1i=1/SEz;
            t2i=cor/SEbook;Seinv2i=1/SEbook;
            t3i=corz/SErob;Seinv3i=1/SErob;
            t4i=cor/SE4;Seinv4i=1/SE4;
            Seinv1=Seinv1|Seinv1i;t1=t1|t1i;
            Seinv2=Seinv2|Seinv2i;t2=t2|t2i;
            Seinv3=Seinv3|Seinv3i;t3=t3|t3i;
            Seinv4=Seinv4|Seinv4i;t4=t4|t4i;
        b2=b2|corz;Zf=Zf|Zfi;r=r|ri;
        W1ii=Seinv1i^2;W4ii=Seinv4i^2;
        W2ii=Seinv2i^2;W3ii=Seinv3i^2;
        W1i=W1i|W1ii;W2i=W2i|W2ii;W3i=W3i|W3ii;W4i=W4i|W4ii;
        Ssq1=Ssq1|SEz^2;Ssq2=Ssq2|SEBook^2;
        Ssq3=Ssq3|SErob^2;Ssq4=Ssq4|SE4^2;
        j=j+1;
        endo;  
    rr=k;
    z1=ones(rr,1);
    sumW1=W1i'*z1;sumW2=W2i'*z1;sumW3=W3i'*z1;sumW4=W4i'*z1;
/* This calculates UWLS+3 */
bb2=inv(Seinv2'*Seinv2)*Seinv2't2;
sum2=sum2+(bb2-sqrt(.5));MSE4=MSE4+(bb2-sqrt(.5))^2;
s2wls2=(t2-Seinv2*bb2)'*(t2-Seinv2*bb2)/(rr-1);
WLSVAR2=s2wls2*inv(Seinv2'*Seinv2);
UL2=bb2[1]+2.01*sqrt(WLSVAR2);
LL2=bb2[1]-2.01*sqrt(WLSVAR2);
                    if LL2<=sqrt(.5) and UL2>=sqrt(.5);
                    sum10=sum10+1;
                    endif; 
bb3=inv(Seinv3'*Seinv3)*Seinv3't3;
s2wls3=(t3-Seinv3*bb3)'*(t3-Seinv3*bb3)/(rr-1);
I2=(s2wls3-1)/s2wls3;
if I2<0;I2=0;endif;sum8=sum8+I2;
/* The below calculates REz  */
Wave1=sumW1/rr;/*see Eq (5.3) in Sutton et al (2000) */
    S2w1=(t1'*z1-rr*Wave1^2)/(rr-1);/*Eq (5.4)*/
    U=(rr-1)*(Wave1-S2w1/(rr*Wave1));/*Eq (5.5)*/
    Q=(W1i'Zf^2)-(Zf'*W1i)^2/sumW1;/*Eq (3.2)*/
    BSvar=(Q-rr+1)/U;/*Eq (5.6)*/
        if Q<=rr-1;
        BSvar=0;
        endif;
    iBS=1; weight={};
        do while (iBS<=rr);
        weighti=1/(BSvar+Ssq1[iBS]);/*Eq(5.7)*/
        weight=weight|weighti;
        iBS=iBS+1;
        endo;                                                                   
    sumWeight1=weight'*z1;
    REWA1=(Zf'*weight)/sumWeight1; /*Eq(5.8)*/
    VARRE=1/sumWeight1;
    ulr=REWA1+1.96*sqrt(VARRE);ulr=((exp(2*ulr)-1)/(exp(2*ulr)+1));
    llr=REWA1-1.96*sqrt(VARRE);llr=((exp(2*llr)-1)/(exp(2*llr)+1));
        if llr<=sqrt(.5) and ulr>=sqrt(.5);
        sum4=sum4+1;
        endif;
REzCorr=(exp(2*REWA1)-1)/(exp(2*REWA1)+1);
sum5=sum5+(REzCorr-sqrt(.5));MSE1=MSE1+(REzCorr-sqrt(.5))^2;
/* The below calculates Fisher's Z adj for SS */
REzCorr=REzCorr*Zadj;
ulr=ulr*Zadj;
llr=llr*Zadj;
        if llr<=sqrt(.5) and ulr>=sqrt(.5);
        sum11=sum11+1;
        endif;
sum3=sum3+(REzCorr-sqrt(.5));MSE3=MSE3+(REzCorr-sqrt(.5))^2;
/* The below calculates REss  */
Wave4=sumW4/rr;/*see Eq (5.3) in Sutton et al (2000) */
    S2w2=(t4'*z1-rr*Wave4^2)/(rr-1);/*Eq (5.4)*/
    t4=t4*SSadj;b2=b2*SSadj;
    U=(rr-1)*(Wave4-S2w2/(rr*Wave4));/*Eq (5.5)*/
    Q=(W4i'b2^2)-(b2'*W4i)^2/sumW4;/*Eq (3.2)*/
    BSvar=(Q-rr+1)/U;/*Eq (5.6)*/
        if Q<=rr-1;
        BSvar=0;
        endif;
    iBS=1; weight={};
        do while (iBS<=rr);
        weighti=1/(BSvar+Ssq4[iBS]);/*Eq(5.7)*/
        weight=weight|weighti;
        iBS=iBS+1;
        endo;  
    sumWeight2=weight'*z1;                                                                     
    REWA2=(b2'*weight)/sumWeight2; /*Eq(5.8)*/
    VARRE2=1/sumWeight2;
    ulr=REWA2+1.96*sqrt(VARRE2);
    llr=REWA2-1.96*sqrt(VARRE2);
        if llr<=sqrt(.5) and ulr>=sqrt(.5);
        sum6=sum6+1;
        endif;
        sum7=sum7+(REWA2-sqrt(.5));MSE2=MSE2+(REWA2-sqrt(.5))^2;
    kk=kk+1;
    endo;
FEBias1=(sum1/rep);RMSE1=(MSE1/rep)^.5;
UWLS3Bias=(sum2/rep);RMSE2=(MSE2/rep)^.5;
REzBias=(sum5/rep);RMSE3=(MSE3/rep)^.5;
REssBias=(sum7/rep);RMSE4=(MSE4/rep)^.5;
CovUWLS3=(sum10/rep);Isq=sum8/rep;
covREz=(sum4/rep);covREss=(sum6/rep);
ZadjBias=(sum3/rep);ZadjCov=(sum11/rep);
screen on;
Isq;;REssBias;;REzBias;;UWLS3Bias;;ZadjBias;;covREss;;covREz;;covUWLS3;;ZadjCov;;RMSE2;;RMSE1;;RMSE4;;RMSE3;
screen off;
sum1=0;sum2=0;sum3=0;sum10=0;MSE1=0;MSE2=0;MSE3=0;MSE4=0;sum11=0;
sum4=0;sum5=0;sum6=0;sum7=0;sum9=0;sum8=0;cov1=0;cov4=0;cov2=0;cov3=0;
n=100;k=50;SSadj=(n-2)/(n-1);Zadj=((4*n-2)/(4*n-1));
kk=1;
    do while (kk<=rep);/* the number of replications*/
    Seinv1={};Seinv2={};Seinv3={};Seinv4={};
    t1={}; t2={};b2={};t3={};t4={};
    r={};W1i={};Zf={};
    Ssq1={};Ssq3={};
    W2i={};W3i={};W4i={};
    Ssq2={}; Ssq4={};
        j=1;
        do while (j<=k);
                X2=rndn(n,1);
/*Correlation 2 ways: standard, corz, and UWLSdf3, cor*/
            X1=ones(n,1);
            Y=X1+X2+rndn(n,1);
            X=X2;
        _olsres=1;
        { nam,m,b,stb,vc,std,sig,cx,rsq,resid,dbw } = ols(0,Y,X);
        ti=(b[2])/std[2];pcpart=ti^2+n+1;
/*cor is the correlation with +3 df; corz is the conventional corr; both from the t-formula*/
            cor=ti/sqrt(pcpart);corz=ti/sqrt(pcpart-3);
/*contine 1*/
/*contine 2*/
/*contine 3*/
            Zfi=.5*ln((1+corz)/(1-corz));
            SEz=1/sqrt(n-3);SErob=(1-corz^2)/sqrt(n-1);
/*ri calculted for the regression and it is the same as corz using the t-formula*/
            ri=sqrt(rsq)*b[2]/abs(b[2]);
            SEBook=sqrt((1-cor^2)/(n+1));
            SE4=sqrt((1-cor^2)/(n-1));
            t1i=Zfi/SEz;Seinv1i=1/SEz;
            t2i=cor/SEbook;Seinv2i=1/SEbook;
            t3i=corz/SErob;Seinv3i=1/SErob;
            t4i=cor/SE4;Seinv4i=1/SE4;
            Seinv1=Seinv1|Seinv1i;t1=t1|t1i;
            Seinv2=Seinv2|Seinv2i;t2=t2|t2i;
            Seinv3=Seinv3|Seinv3i;t3=t3|t3i;
            Seinv4=Seinv4|Seinv4i;t4=t4|t4i;
        b2=b2|corz;Zf=Zf|Zfi;r=r|ri;
        W1ii=Seinv1i^2;W4ii=Seinv4i^2;
        W2ii=Seinv2i^2;W3ii=Seinv3i^2;
        W1i=W1i|W1ii;W2i=W2i|W2ii;W3i=W3i|W3ii;W4i=W4i|W4ii;
        Ssq1=Ssq1|SEz^2;Ssq2=Ssq2|SEBook^2;
        Ssq3=Ssq3|SErob^2;Ssq4=Ssq4|SE4^2;
        j=j+1;
        endo;  
    rr=k;
    z1=ones(rr,1);
    sumW1=W1i'*z1;sumW2=W2i'*z1;sumW3=W3i'*z1;sumW4=W4i'*z1;
/* This calculates UWLS+3 */
bb2=inv(Seinv2'*Seinv2)*Seinv2't2;
sum2=sum2+(bb2-sqrt(.5));MSE4=MSE4+(bb2-sqrt(.5))^2;
s2wls2=(t2-Seinv2*bb2)'*(t2-Seinv2*bb2)/(rr-1);
WLSVAR2=s2wls2*inv(Seinv2'*Seinv2);
UL2=bb2[1]+2.01*sqrt(WLSVAR2);
LL2=bb2[1]-2.01*sqrt(WLSVAR2);
                    if LL2<=sqrt(.5) and UL2>=sqrt(.5);
                    sum10=sum10+1;
                    endif; 
bb3=inv(Seinv3'*Seinv3)*Seinv3't3;
s2wls3=(t3-Seinv3*bb3)'*(t3-Seinv3*bb3)/(rr-1);
I2=(s2wls3-1)/s2wls3;
if I2<0;I2=0;endif;sum8=sum8+I2;
/* The below calculates REz  */
Wave1=sumW1/rr;/*see Eq (5.3) in Sutton et al (2000) */
    S2w1=(t1'*z1-rr*Wave1^2)/(rr-1);/*Eq (5.4)*/
    U=(rr-1)*(Wave1-S2w1/(rr*Wave1));/*Eq (5.5)*/
    Q=(W1i'Zf^2)-(Zf'*W1i)^2/sumW1;/*Eq (3.2)*/
    BSvar=(Q-rr+1)/U;/*Eq (5.6)*/
        if Q<=rr-1;
        BSvar=0;
        endif;
    iBS=1; weight={};
        do while (iBS<=rr);
        weighti=1/(BSvar+Ssq1[iBS]);/*Eq(5.7)*/
        weight=weight|weighti;
        iBS=iBS+1;
        endo;                                                                   
    sumWeight1=weight'*z1;
    REWA1=(Zf'*weight)/sumWeight1; /*Eq(5.8)*/
    VARRE=1/sumWeight1;
    ulr=REWA1+1.96*sqrt(VARRE);ulr=((exp(2*ulr)-1)/(exp(2*ulr)+1));
    llr=REWA1-1.96*sqrt(VARRE);llr=((exp(2*llr)-1)/(exp(2*llr)+1));
        if llr<=sqrt(.5) and ulr>=sqrt(.5);
        sum4=sum4+1;
        endif;
REzCorr=(exp(2*REWA1)-1)/(exp(2*REWA1)+1);
sum5=sum5+(REzCorr-sqrt(.5));MSE1=MSE1+(REzCorr-sqrt(.5))^2;
/* The below calculates Fisher's Z adj for SS */
REzCorr=REzCorr*Zadj;
ulr=ulr*Zadj;
llr=llr*Zadj;
        if llr<=sqrt(.5) and ulr>=sqrt(.5);
        sum11=sum11+1;
        endif;
sum3=sum3+(REzCorr-sqrt(.5));MSE3=MSE3+(REzCorr-sqrt(.5))^2;
/* The below calculates REss  */
Wave4=sumW4/rr;/*see Eq (5.3) in Sutton et al (2000) */
    S2w2=(t4'*z1-rr*Wave4^2)/(rr-1);/*Eq (5.4)*/
    t4=t4*SSadj;b2=b2*SSadj;
    U=(rr-1)*(Wave4-S2w2/(rr*Wave4));/*Eq (5.5)*/
    Q=(W4i'b2^2)-(b2'*W4i)^2/sumW4;/*Eq (3.2)*/
    BSvar=(Q-rr+1)/U;/*Eq (5.6)*/
        if Q<=rr-1;
        BSvar=0;
        endif;
    iBS=1; weight={};
        do while (iBS<=rr);
        weighti=1/(BSvar+Ssq4[iBS]);/*Eq(5.7)*/
        weight=weight|weighti;
        iBS=iBS+1;
        endo;  
    sumWeight2=weight'*z1;                                                                     
    REWA2=(b2'*weight)/sumWeight2; /*Eq(5.8)*/
    VARRE2=1/sumWeight2;
    ulr=REWA2+1.96*sqrt(VARRE2);
    llr=REWA2-1.96*sqrt(VARRE2);
        if llr<=sqrt(.5) and ulr>=sqrt(.5);
        sum6=sum6+1;
        endif;
        sum7=sum7+(REWA2-sqrt(.5));MSE2=MSE2+(REWA2-sqrt(.5))^2;
    kk=kk+1;
    endo;
FEBias1=(sum1/rep);RMSE1=(MSE1/rep)^.5;
UWLS3Bias=(sum2/rep);RMSE2=(MSE2/rep)^.5;
REzBias=(sum5/rep);RMSE3=(MSE3/rep)^.5;
REssBias=(sum7/rep);RMSE4=(MSE4/rep)^.5;
CovUWLS3=(sum10/rep);Isq=sum8/rep;
covREz=(sum4/rep);covREss=(sum6/rep);
ZadjBias=(sum3/rep);ZadjCov=(sum11/rep);
screen on;
Isq;;REssBias;;REzBias;;UWLS3Bias;;ZadjBias;;covREss;;covREz;;covUWLS3;;ZadjCov;;RMSE2;;RMSE1;;RMSE4;;RMSE3;
screen off;
sum1=0;sum2=0;sum3=0;sum10=0;MSE1=0;MSE2=0;MSE3=0;MSE4=0;sum11=0;
sum4=0;sum5=0;sum6=0;sum7=0;sum9=0;sum8=0;cov1=0;cov4=0;cov2=0;cov3=0;
n=200;k=50;SSadj=(n-2)/(n-1);Zadj=((4*n-2)/(4*n-1));
kk=1;
    do while (kk<=rep);/* the number of replications*/
    Seinv1={};Seinv2={};Seinv3={};Seinv4={};
    t1={}; t2={};b2={};t3={};t4={};
    r={};W1i={};Zf={};
    Ssq1={};Ssq3={};
    W2i={};W3i={};W4i={};
    Ssq2={}; Ssq4={};
        j=1;
        do while (j<=k);
                X2=rndn(n,1);
/*Correlation 2 ways: standard, corz, and UWLSdf3, cor*/
            X1=ones(n,1);
            Y=X1+X2+rndn(n,1);
            X=X2;
        _olsres=1;
        { nam,m,b,stb,vc,std,sig,cx,rsq,resid,dbw } = ols(0,Y,X);
        ti=(b[2])/std[2];pcpart=ti^2+n+1;
/*cor is the correlation with +3 df; corz is the conventional corr; both from the t-formula*/
            cor=ti/sqrt(pcpart);corz=ti/sqrt(pcpart-3);
/*contine 1*/
/*contine 2*/
/*contine 3*/
            Zfi=.5*ln((1+corz)/(1-corz));
            SEz=1/sqrt(n-3);SErob=(1-corz^2)/sqrt(n-1);
/*ri calculted for the regression and it is the same as corz using the t-formula*/
            ri=sqrt(rsq)*b[2]/abs(b[2]);
            SEBook=sqrt((1-cor^2)/(n+1));
            SE4=sqrt((1-cor^2)/(n-1));
            t1i=Zfi/SEz;Seinv1i=1/SEz;
            t2i=cor/SEbook;Seinv2i=1/SEbook;
            t3i=corz/SErob;Seinv3i=1/SErob;
            t4i=cor/SE4;Seinv4i=1/SE4;
            Seinv1=Seinv1|Seinv1i;t1=t1|t1i;
            Seinv2=Seinv2|Seinv2i;t2=t2|t2i;
            Seinv3=Seinv3|Seinv3i;t3=t3|t3i;
            Seinv4=Seinv4|Seinv4i;t4=t4|t4i;
        b2=b2|corz;Zf=Zf|Zfi;r=r|ri;
        W1ii=Seinv1i^2;W4ii=Seinv4i^2;
        W2ii=Seinv2i^2;W3ii=Seinv3i^2;
        W1i=W1i|W1ii;W2i=W2i|W2ii;W3i=W3i|W3ii;W4i=W4i|W4ii;
        Ssq1=Ssq1|SEz^2;Ssq2=Ssq2|SEBook^2;
        Ssq3=Ssq3|SErob^2;Ssq4=Ssq4|SE4^2;
        j=j+1;
        endo;  
    rr=k;
    z1=ones(rr,1);
    sumW1=W1i'*z1;sumW2=W2i'*z1;sumW3=W3i'*z1;sumW4=W4i'*z1;
/* This calculates UWLS+3 */
bb2=inv(Seinv2'*Seinv2)*Seinv2't2;
sum2=sum2+(bb2-sqrt(.5));MSE4=MSE4+(bb2-sqrt(.5))^2;
s2wls2=(t2-Seinv2*bb2)'*(t2-Seinv2*bb2)/(rr-1);
WLSVAR2=s2wls2*inv(Seinv2'*Seinv2);
UL2=bb2[1]+2.01*sqrt(WLSVAR2);
LL2=bb2[1]-2.01*sqrt(WLSVAR2);
                    if LL2<=sqrt(.5) and UL2>=sqrt(.5);
                    sum10=sum10+1;
                    endif; 
bb3=inv(Seinv3'*Seinv3)*Seinv3't3;
s2wls3=(t3-Seinv3*bb3)'*(t3-Seinv3*bb3)/(rr-1);
I2=(s2wls3-1)/s2wls3;
if I2<0;I2=0;endif;sum8=sum8+I2;
/* The below calculates REz  */
Wave1=sumW1/rr;/*see Eq (5.3) in Sutton et al (2000) */
    S2w1=(t1'*z1-rr*Wave1^2)/(rr-1);/*Eq (5.4)*/
    U=(rr-1)*(Wave1-S2w1/(rr*Wave1));/*Eq (5.5)*/
    Q=(W1i'Zf^2)-(Zf'*W1i)^2/sumW1;/*Eq (3.2)*/
    BSvar=(Q-rr+1)/U;/*Eq (5.6)*/
        if Q<=rr-1;
        BSvar=0;
        endif;
    iBS=1; weight={};
        do while (iBS<=rr);
        weighti=1/(BSvar+Ssq1[iBS]);/*Eq(5.7)*/
        weight=weight|weighti;
        iBS=iBS+1;
        endo;                                                                   
    sumWeight1=weight'*z1;
    REWA1=(Zf'*weight)/sumWeight1; /*Eq(5.8)*/
    VARRE=1/sumWeight1;
    ulr=REWA1+1.96*sqrt(VARRE);ulr=((exp(2*ulr)-1)/(exp(2*ulr)+1));
    llr=REWA1-1.96*sqrt(VARRE);llr=((exp(2*llr)-1)/(exp(2*llr)+1));
        if llr<=sqrt(.5) and ulr>=sqrt(.5);
        sum4=sum4+1;
        endif;
REzCorr=(exp(2*REWA1)-1)/(exp(2*REWA1)+1);
sum5=sum5+(REzCorr-sqrt(.5));MSE1=MSE1+(REzCorr-sqrt(.5))^2;
/* The below calculates Fisher's Z adj for SS */
REzCorr=REzCorr*Zadj;
ulr=ulr*Zadj;
llr=llr*Zadj;
        if llr<=sqrt(.5) and ulr>=sqrt(.5);
        sum11=sum11+1;
        endif;
sum3=sum3+(REzCorr-sqrt(.5));MSE3=MSE3+(REzCorr-sqrt(.5))^2;
/* The below calculates REss  */
Wave4=sumW4/rr;/*see Eq (5.3) in Sutton et al (2000) */
    S2w2=(t4'*z1-rr*Wave4^2)/(rr-1);/*Eq (5.4)*/
    t4=t4*SSadj;b2=b2*SSadj;
    U=(rr-1)*(Wave4-S2w2/(rr*Wave4));/*Eq (5.5)*/
    Q=(W4i'b2^2)-(b2'*W4i)^2/sumW4;/*Eq (3.2)*/
    BSvar=(Q-rr+1)/U;/*Eq (5.6)*/
        if Q<=rr-1;
        BSvar=0;
        endif;
    iBS=1; weight={};
        do while (iBS<=rr);
        weighti=1/(BSvar+Ssq4[iBS]);/*Eq(5.7)*/
        weight=weight|weighti;
        iBS=iBS+1;
        endo;  
    sumWeight2=weight'*z1;                                                                     
    REWA2=(b2'*weight)/sumWeight2; /*Eq(5.8)*/
    VARRE2=1/sumWeight2;
    ulr=REWA2+1.96*sqrt(VARRE2);
    llr=REWA2-1.96*sqrt(VARRE2);
        if llr<=sqrt(.5) and ulr>=sqrt(.5);
        sum6=sum6+1;
        endif;
        sum7=sum7+(REWA2-sqrt(.5));MSE2=MSE2+(REWA2-sqrt(.5))^2;
    kk=kk+1;
    endo;
FEBias1=(sum1/rep);RMSE1=(MSE1/rep)^.5;
UWLS3Bias=(sum2/rep);RMSE2=(MSE2/rep)^.5;
REzBias=(sum5/rep);RMSE3=(MSE3/rep)^.5;
REssBias=(sum7/rep);RMSE4=(MSE4/rep)^.5;
CovUWLS3=(sum10/rep);Isq=sum8/rep;
covREz=(sum4/rep);covREss=(sum6/rep);
ZadjBias=(sum3/rep);ZadjCov=(sum11/rep);
screen on;
Isq;;REssBias;;REzBias;;UWLS3Bias;;ZadjBias;;covREss;;covREz;;covUWLS3;;ZadjCov;;RMSE2;;RMSE1;;RMSE4;;RMSE3;
screen off;
sum1=0;sum2=0;sum3=0;sum10=0;MSE1=0;MSE2=0;MSE3=0;MSE4=0;sum11=0;
sum4=0;sum5=0;sum6=0;sum7=0;sum9=0;sum8=0;cov1=0;cov4=0;cov2=0;cov3=0;
n=400;k=50;SSadj=(n-2)/(n-1);Zadj=((4*n-2)/(4*n-1));
kk=1;
    do while (kk<=rep);/* the number of replications*/
    Seinv1={};Seinv2={};Seinv3={};Seinv4={};
    t1={}; t2={};b2={};t3={};t4={};
    r={};W1i={};Zf={};
    Ssq1={};Ssq3={};
    W2i={};W3i={};W4i={};
    Ssq2={}; Ssq4={};
        j=1;
        do while (j<=k);
                X2=rndn(n,1);
/*Correlation 2 ways: standard, corz, and UWLSdf3, cor*/
            X1=ones(n,1);
            Y=X1+X2+rndn(n,1);
            X=X2;
        _olsres=1;
        { nam,m,b,stb,vc,std,sig,cx,rsq,resid,dbw } = ols(0,Y,X);
        ti=(b[2])/std[2];pcpart=ti^2+n+1;
/*cor is the correlation with +3 df; corz is the conventional corr; both from the t-formula*/
            cor=ti/sqrt(pcpart);corz=ti/sqrt(pcpart-3);
/*contine 1*/
/*contine 2*/
/*contine 3*/
            Zfi=.5*ln((1+corz)/(1-corz));
            SEz=1/sqrt(n-3);SErob=(1-corz^2)/sqrt(n-1);
/*ri calculted for the regression and it is the same as corz using the t-formula*/
            ri=sqrt(rsq)*b[2]/abs(b[2]);
            SEBook=sqrt((1-cor^2)/(n+1));
            SE4=sqrt((1-cor^2)/(n-1));
            t1i=Zfi/SEz;Seinv1i=1/SEz;
            t2i=cor/SEbook;Seinv2i=1/SEbook;
            t3i=corz/SErob;Seinv3i=1/SErob;
            t4i=cor/SE4;Seinv4i=1/SE4;
            Seinv1=Seinv1|Seinv1i;t1=t1|t1i;
            Seinv2=Seinv2|Seinv2i;t2=t2|t2i;
            Seinv3=Seinv3|Seinv3i;t3=t3|t3i;
            Seinv4=Seinv4|Seinv4i;t4=t4|t4i;
        b2=b2|corz;Zf=Zf|Zfi;r=r|ri;
        W1ii=Seinv1i^2;W4ii=Seinv4i^2;
        W2ii=Seinv2i^2;W3ii=Seinv3i^2;
        W1i=W1i|W1ii;W2i=W2i|W2ii;W3i=W3i|W3ii;W4i=W4i|W4ii;
        Ssq1=Ssq1|SEz^2;Ssq2=Ssq2|SEBook^2;
        Ssq3=Ssq3|SErob^2;Ssq4=Ssq4|SE4^2;
        j=j+1;
        endo;  
    rr=k;
    z1=ones(rr,1);
    sumW1=W1i'*z1;sumW2=W2i'*z1;sumW3=W3i'*z1;sumW4=W4i'*z1;
/* This calculates UWLS+3 */
bb2=inv(Seinv2'*Seinv2)*Seinv2't2;
sum2=sum2+(bb2-sqrt(.5));MSE4=MSE4+(bb2-sqrt(.5))^2;
s2wls2=(t2-Seinv2*bb2)'*(t2-Seinv2*bb2)/(rr-1);
WLSVAR2=s2wls2*inv(Seinv2'*Seinv2);
UL2=bb2[1]+2.01*sqrt(WLSVAR2);
LL2=bb2[1]-2.01*sqrt(WLSVAR2);
                    if LL2<=sqrt(.5) and UL2>=sqrt(.5);
                    sum10=sum10+1;
                    endif; 
bb3=inv(Seinv3'*Seinv3)*Seinv3't3;
s2wls3=(t3-Seinv3*bb3)'*(t3-Seinv3*bb3)/(rr-1);
I2=(s2wls3-1)/s2wls3;
if I2<0;I2=0;endif;sum8=sum8+I2;
/* The below calculates REz  */
Wave1=sumW1/rr;/*see Eq (5.3) in Sutton et al (2000) */
    S2w1=(t1'*z1-rr*Wave1^2)/(rr-1);/*Eq (5.4)*/
    U=(rr-1)*(Wave1-S2w1/(rr*Wave1));/*Eq (5.5)*/
    Q=(W1i'Zf^2)-(Zf'*W1i)^2/sumW1;/*Eq (3.2)*/
    BSvar=(Q-rr+1)/U;/*Eq (5.6)*/
        if Q<=rr-1;
        BSvar=0;
        endif;
    iBS=1; weight={};
        do while (iBS<=rr);
        weighti=1/(BSvar+Ssq1[iBS]);/*Eq(5.7)*/
        weight=weight|weighti;
        iBS=iBS+1;
        endo;                                                                   
    sumWeight1=weight'*z1;
    REWA1=(Zf'*weight)/sumWeight1; /*Eq(5.8)*/
    VARRE=1/sumWeight1;
    ulr=REWA1+1.96*sqrt(VARRE);ulr=((exp(2*ulr)-1)/(exp(2*ulr)+1));
    llr=REWA1-1.96*sqrt(VARRE);llr=((exp(2*llr)-1)/(exp(2*llr)+1));
        if llr<=sqrt(.5) and ulr>=sqrt(.5);
        sum4=sum4+1;
        endif;
REzCorr=(exp(2*REWA1)-1)/(exp(2*REWA1)+1);
sum5=sum5+(REzCorr-sqrt(.5));MSE1=MSE1+(REzCorr-sqrt(.5))^2;
/* The below calculates Fisher's Z adj for SS */
REzCorr=REzCorr*Zadj;
ulr=ulr*Zadj;
llr=llr*Zadj;
        if llr<=sqrt(.5) and ulr>=sqrt(.5);
        sum11=sum11+1;
        endif;
sum3=sum3+(REzCorr-sqrt(.5));MSE3=MSE3+(REzCorr-sqrt(.5))^2;
/* The below calculates REss  */
Wave4=sumW4/rr;/*see Eq (5.3) in Sutton et al (2000) */
    S2w2=(t4'*z1-rr*Wave4^2)/(rr-1);/*Eq (5.4)*/
    t4=t4*SSadj;b2=b2*SSadj;
    U=(rr-1)*(Wave4-S2w2/(rr*Wave4));/*Eq (5.5)*/
    Q=(W4i'b2^2)-(b2'*W4i)^2/sumW4;/*Eq (3.2)*/
    BSvar=(Q-rr+1)/U;/*Eq (5.6)*/
        if Q<=rr-1;
        BSvar=0;
        endif;
    iBS=1; weight={};
        do while (iBS<=rr);
        weighti=1/(BSvar+Ssq4[iBS]);/*Eq(5.7)*/
        weight=weight|weighti;
        iBS=iBS+1;
        endo;  
    sumWeight2=weight'*z1;                                                                     
    REWA2=(b2'*weight)/sumWeight2; /*Eq(5.8)*/
    VARRE2=1/sumWeight2;
    ulr=REWA2+1.96*sqrt(VARRE2);
    llr=REWA2-1.96*sqrt(VARRE2);
        if llr<=sqrt(.5) and ulr>=sqrt(.5);
        sum6=sum6+1;
        endif;
        sum7=sum7+(REWA2-sqrt(.5));MSE2=MSE2+(REWA2-sqrt(.5))^2;
    kk=kk+1;
    endo;
FEBias1=(sum1/rep);RMSE1=(MSE1/rep)^.5;
UWLS3Bias=(sum2/rep);RMSE2=(MSE2/rep)^.5;
REzBias=(sum5/rep);RMSE3=(MSE3/rep)^.5;
REssBias=(sum7/rep);RMSE4=(MSE4/rep)^.5;
CovUWLS3=(sum10/rep);Isq=sum8/rep;
covREz=(sum4/rep);covREss=(sum6/rep);
ZadjBias=(sum3/rep);ZadjCov=(sum11/rep);
screen on;
Isq;;REssBias;;REzBias;;UWLS3Bias;;ZadjBias;;covREss;;covREz;;covUWLS3;;ZadjCov;;RMSE2;;RMSE1;;RMSE4;;RMSE3;
screen off;
sum1=0;sum2=0;sum3=0;sum10=0;MSE1=0;MSE2=0;MSE3=0;MSE4=0;sum11=0;
sum4=0;sum5=0;sum6=0;sum7=0;sum9=0;sum8=0;cov1=0;cov4=0;cov2=0;cov3=0;
n=25;k=50;SSadj=(n-2)/(n-1);Zadj=((4*n-2)/(4*n-1));
kk=1;
    do while (kk<=rep);/* the number of replications*/
    Seinv1={};Seinv2={};Seinv3={};Seinv4={};
    t1={}; t2={};b2={};t3={};t4={};
    r={};W1i={};Zf={};
    Ssq1={};Ssq3={};
    W2i={};W3i={};W4i={};
    Ssq2={}; Ssq4={};
        j=1;
        do while (j<=k);
                X2=rndn(n,1)/3;
/*Correlation 2 ways: standard, corz, and UWLSdf3, cor*/
            X1=ones(n,1);
            Y=X1+X2+rndn(n,1);
            X=X2;
        _olsres=1;
        { nam,m,b,stb,vc,std,sig,cx,rsq,resid,dbw } = ols(0,Y,X);
        ti=(b[2])/std[2];pcpart=ti^2+n+1;
/*cor is the correlation with +3 df; corz is the conventional corr; both from the t-formula*/
            cor=ti/sqrt(pcpart);corz=ti/sqrt(pcpart-3);
/*contine 1*/
/*contine 2*/
/*contine 3*/
            Zfi=.5*ln((1+corz)/(1-corz));
            SEz=1/sqrt(n-3);SErob=(1-corz^2)/sqrt(n-1);
/*ri calculted for the regression and it is the same as corz using the t-formula*/
            ri=sqrt(rsq)*b[2]/abs(b[2]);
            SEBook=sqrt((1-cor^2)/(n+1));
            SE4=sqrt((1-cor^2)/(n-1));
            t1i=Zfi/SEz;Seinv1i=1/SEz;
            t2i=cor/SEbook;Seinv2i=1/SEbook;
            t3i=corz/SErob;Seinv3i=1/SErob;
            t4i=cor/SE4;Seinv4i=1/SE4;
            Seinv1=Seinv1|Seinv1i;t1=t1|t1i;
            Seinv2=Seinv2|Seinv2i;t2=t2|t2i;
            Seinv3=Seinv3|Seinv3i;t3=t3|t3i;
            Seinv4=Seinv4|Seinv4i;t4=t4|t4i;
        b2=b2|corz;Zf=Zf|Zfi;r=r|ri;
        W1ii=Seinv1i^2;W4ii=Seinv4i^2;
        W2ii=Seinv2i^2;W3ii=Seinv3i^2;
        W1i=W1i|W1ii;W2i=W2i|W2ii;W3i=W3i|W3ii;W4i=W4i|W4ii;
        Ssq1=Ssq1|SEz^2;Ssq2=Ssq2|SEBook^2;
        Ssq3=Ssq3|SErob^2;Ssq4=Ssq4|SE4^2;
        j=j+1;
        endo;  
    rr=k;
    z1=ones(rr,1);
    sumW1=W1i'*z1;sumW2=W2i'*z1;sumW3=W3i'*z1;sumW4=W4i'*z1;
/* This calculates UWLS+3 */
bb2=inv(Seinv2'*Seinv2)*Seinv2't2;
sum2=sum2+(bb2-sqrt(.1));MSE4=MSE4+(bb2-sqrt(.1))^2;
s2wls2=(t2-Seinv2*bb2)'*(t2-Seinv2*bb2)/(rr-1);
WLSVAR2=s2wls2*inv(Seinv2'*Seinv2);
UL2=bb2[1]+2.01*sqrt(WLSVAR2);
LL2=bb2[1]-2.01*sqrt(WLSVAR2);
                    if LL2<=sqrt(.1) and UL2>=sqrt(.1);
                    sum10=sum10+1;
                    endif; 
bb3=inv(Seinv3'*Seinv3)*Seinv3't3;
s2wls3=(t3-Seinv3*bb3)'*(t3-Seinv3*bb3)/(rr-1);
I2=(s2wls3-1)/s2wls3;
if I2<0;I2=0;endif;sum8=sum8+I2;
/* The below calculates REz  */
Wave1=sumW1/rr;/*see Eq (5.3) in Sutton et al (2000) */
    S2w1=(t1'*z1-rr*Wave1^2)/(rr-1);/*Eq (5.4)*/
    U=(rr-1)*(Wave1-S2w1/(rr*Wave1));/*Eq (5.5)*/
    Q=(W1i'Zf^2)-(Zf'*W1i)^2/sumW1;/*Eq (3.2)*/
    BSvar=(Q-rr+1)/U;/*Eq (5.6)*/
        if Q<=rr-1;
        BSvar=0;
        endif;
    iBS=1; weight={};
        do while (iBS<=rr);
        weighti=1/(BSvar+Ssq1[iBS]);/*Eq(5.7)*/
        weight=weight|weighti;
        iBS=iBS+1;
        endo;                                                                   
    sumWeight1=weight'*z1;
    REWA1=(Zf'*weight)/sumWeight1; /*Eq(5.8)*/
    VARRE=1/sumWeight1;
    ulr=REWA1+1.96*sqrt(VARRE);ulr=((exp(2*ulr)-1)/(exp(2*ulr)+1));
    llr=REWA1-1.96*sqrt(VARRE);llr=((exp(2*llr)-1)/(exp(2*llr)+1));
        if llr<=sqrt(.1) and ulr>=sqrt(.1);
        sum4=sum4+1;
        endif;
REzCorr=(exp(2*REWA1)-1)/(exp(2*REWA1)+1);
sum5=sum5+(REzCorr-sqrt(.1));MSE1=MSE1+(REzCorr-sqrt(.1))^2;
/* The below calculates Fisher's Z adj for SS */
REzCorr=REzCorr*Zadj;
ulr=ulr*Zadj;
llr=llr*Zadj;
        if llr<=sqrt(.1) and ulr>=sqrt(.1);
        sum11=sum11+1;
        endif;
sum3=sum3+(REzCorr-sqrt(.1));MSE3=MSE3+(REzCorr-sqrt(.1))^2;
/* The below calculates REss  */
Wave4=sumW4/rr;/*see Eq (5.3) in Sutton et al (2000) */
    S2w2=(t4'*z1-rr*Wave4^2)/(rr-1);/*Eq (5.4)*/
    t4=t4*SSadj;b2=b2*SSadj;
    U=(rr-1)*(Wave4-S2w2/(rr*Wave4));/*Eq (5.5)*/
    Q=(W4i'b2^2)-(b2'*W4i)^2/sumW4;/*Eq (3.2)*/
    BSvar=(Q-rr+1)/U;/*Eq (5.6)*/
        if Q<=rr-1;
        BSvar=0;
        endif;
    iBS=1; weight={};
        do while (iBS<=rr);
        weighti=1/(BSvar+Ssq4[iBS]);/*Eq(5.7)*/
        weight=weight|weighti;
        iBS=iBS+1;
        endo;  
    sumWeight2=weight'*z1;                                                                     
    REWA2=(b2'*weight)/sumWeight2; /*Eq(5.8)*/
    VARRE2=1/sumWeight2;
    ulr=REWA2+1.96*sqrt(VARRE2);
    llr=REWA2-1.96*sqrt(VARRE2);
        if llr<=sqrt(.1) and ulr>=sqrt(.1);
        sum6=sum6+1;
        endif;
        sum7=sum7+(REWA2-sqrt(.1));MSE2=MSE2+(REWA2-sqrt(.1))^2;
    kk=kk+1;
    endo;
FEBias1=(sum1/rep);RMSE1=(MSE1/rep)^.5;
UWLS3Bias=(sum2/rep);RMSE2=(MSE2/rep)^.5;
REzBias=(sum5/rep);RMSE3=(MSE3/rep)^.5;
REssBias=(sum7/rep);RMSE4=(MSE4/rep)^.5;
CovUWLS3=(sum10/rep);Isq=sum8/rep;
covREz=(sum4/rep);covREss=(sum6/rep);
ZadjBias=(sum3/rep);ZadjCov=(sum11/rep);
screen on;
"Fishers Z, REss,Zadj & UWLSdf+3; NoHet,10k reps,True cor=sqrt(.1)";
"I-sq, REssBias, REZ Bias,UWLS+3Bias, REzadj, Coverages, RMSEs";
Isq;;REssBias;;REzBias;;UWLS3Bias;;ZadjBias;;covREss;;covREz;;covUWLS3;;ZadjCov;;RMSE2;;RMSE1;;RMSE4;;RMSE3;
screen off;
sum1=0;sum2=0;sum3=0;sum10=0;MSE1=0;MSE2=0;MSE3=0;MSE4=0;sum11=0;
sum4=0;sum5=0;sum6=0;sum7=0;sum9=0;sum8=0;cov1=0;cov4=0;cov2=0;cov3=0;
n=50;k=50;SSadj=(n-2)/(n-1);Zadj=((4*n-2)/(4*n-1));
kk=1;
    do while (kk<=rep);/* the number of replications*/
    Seinv1={};Seinv2={};Seinv3={};Seinv4={};
    t1={}; t2={};b2={};t3={};t4={};
    r={};W1i={};Zf={};
    Ssq1={};Ssq3={};
    W2i={};W3i={};W4i={};
    Ssq2={}; Ssq4={};
        j=1;
        do while (j<=k);
                X2=rndn(n,1)/3;
/*Correlation 2 ways: standard, corz, and UWLSdf3, cor*/
            X1=ones(n,1);
            Y=X1+X2+rndn(n,1);
            X=X2;
        _olsres=1;
        { nam,m,b,stb,vc,std,sig,cx,rsq,resid,dbw } = ols(0,Y,X);
        ti=(b[2])/std[2];pcpart=ti^2+n+1;
/*cor is the correlation with +3 df; corz is the conventional corr; both from the t-formula*/
            cor=ti/sqrt(pcpart);corz=ti/sqrt(pcpart-3);
/*contine 1*/
/*contine 2*/
/*contine 3*/
            Zfi=.5*ln((1+corz)/(1-corz));
            SEz=1/sqrt(n-3);SErob=(1-corz^2)/sqrt(n-1);
/*ri calculted for the regression and it is the same as corz using the t-formula*/
            ri=sqrt(rsq)*b[2]/abs(b[2]);
            SEBook=sqrt((1-cor^2)/(n+1));
            SE4=sqrt((1-cor^2)/(n-1));
            t1i=Zfi/SEz;Seinv1i=1/SEz;
            t2i=cor/SEbook;Seinv2i=1/SEbook;
            t3i=corz/SErob;Seinv3i=1/SErob;
            t4i=cor/SE4;Seinv4i=1/SE4;
            Seinv1=Seinv1|Seinv1i;t1=t1|t1i;
            Seinv2=Seinv2|Seinv2i;t2=t2|t2i;
            Seinv3=Seinv3|Seinv3i;t3=t3|t3i;
            Seinv4=Seinv4|Seinv4i;t4=t4|t4i;
        b2=b2|corz;Zf=Zf|Zfi;r=r|ri;
        W1ii=Seinv1i^2;W4ii=Seinv4i^2;
        W2ii=Seinv2i^2;W3ii=Seinv3i^2;
        W1i=W1i|W1ii;W2i=W2i|W2ii;W3i=W3i|W3ii;W4i=W4i|W4ii;
        Ssq1=Ssq1|SEz^2;Ssq2=Ssq2|SEBook^2;
        Ssq3=Ssq3|SErob^2;Ssq4=Ssq4|SE4^2;
        j=j+1;
        endo;  
    rr=k;
    z1=ones(rr,1);
    sumW1=W1i'*z1;sumW2=W2i'*z1;sumW3=W3i'*z1;sumW4=W4i'*z1;
/* This calculates UWLS+3 */
bb2=inv(Seinv2'*Seinv2)*Seinv2't2;
sum2=sum2+(bb2-sqrt(.1));MSE4=MSE4+(bb2-sqrt(.1))^2;
s2wls2=(t2-Seinv2*bb2)'*(t2-Seinv2*bb2)/(rr-1);
WLSVAR2=s2wls2*inv(Seinv2'*Seinv2);
UL2=bb2[1]+2.01*sqrt(WLSVAR2);
LL2=bb2[1]-2.01*sqrt(WLSVAR2);
                    if LL2<=sqrt(.1) and UL2>=sqrt(.1);
                    sum10=sum10+1;
                    endif; 
bb3=inv(Seinv3'*Seinv3)*Seinv3't3;
s2wls3=(t3-Seinv3*bb3)'*(t3-Seinv3*bb3)/(rr-1);
I2=(s2wls3-1)/s2wls3;
if I2<0;I2=0;endif;sum8=sum8+I2;
/* The below calculates REz  */
Wave1=sumW1/rr;/*see Eq (5.3) in Sutton et al (2000) */
    S2w1=(t1'*z1-rr*Wave1^2)/(rr-1);/*Eq (5.4)*/
    U=(rr-1)*(Wave1-S2w1/(rr*Wave1));/*Eq (5.5)*/
    Q=(W1i'Zf^2)-(Zf'*W1i)^2/sumW1;/*Eq (3.2)*/
    BSvar=(Q-rr+1)/U;/*Eq (5.6)*/
        if Q<=rr-1;
        BSvar=0;
        endif;
    iBS=1; weight={};
        do while (iBS<=rr);
        weighti=1/(BSvar+Ssq1[iBS]);/*Eq(5.7)*/
        weight=weight|weighti;
        iBS=iBS+1;
        endo;                                                                   
    sumWeight1=weight'*z1;
    REWA1=(Zf'*weight)/sumWeight1; /*Eq(5.8)*/
    VARRE=1/sumWeight1;
    ulr=REWA1+1.96*sqrt(VARRE);ulr=((exp(2*ulr)-1)/(exp(2*ulr)+1));
    llr=REWA1-1.96*sqrt(VARRE);llr=((exp(2*llr)-1)/(exp(2*llr)+1));
        if llr<=sqrt(.1) and ulr>=sqrt(.1);
        sum4=sum4+1;
        endif;
REzCorr=(exp(2*REWA1)-1)/(exp(2*REWA1)+1);
sum5=sum5+(REzCorr-sqrt(.1));MSE1=MSE1+(REzCorr-sqrt(.1))^2;
/* The below calculates Fisher's Z adj for SS */
REzCorr=REzCorr*Zadj;
ulr=ulr*Zadj;
llr=llr*Zadj;
        if llr<=sqrt(.1) and ulr>=sqrt(.1);
        sum11=sum11+1;
        endif;
sum3=sum3+(REzCorr-sqrt(.1));MSE3=MSE3+(REzCorr-sqrt(.1))^2;
/* The below calculates REss  */
Wave4=sumW4/rr;/*see Eq (5.3) in Sutton et al (2000) */
    S2w2=(t4'*z1-rr*Wave4^2)/(rr-1);/*Eq (5.4)*/
    t4=t4*SSadj;b2=b2*SSadj;
    U=(rr-1)*(Wave4-S2w2/(rr*Wave4));/*Eq (5.5)*/
    Q=(W4i'b2^2)-(b2'*W4i)^2/sumW4;/*Eq (3.2)*/
    BSvar=(Q-rr+1)/U;/*Eq (5.6)*/
        if Q<=rr-1;
        BSvar=0;
        endif;
    iBS=1; weight={};
        do while (iBS<=rr);
        weighti=1/(BSvar+Ssq4[iBS]);/*Eq(5.7)*/
        weight=weight|weighti;
        iBS=iBS+1;
        endo;  
    sumWeight2=weight'*z1;                                                                     
    REWA2=(b2'*weight)/sumWeight2; /*Eq(5.8)*/
    VARRE2=1/sumWeight2;
    ulr=REWA2+1.96*sqrt(VARRE2);
    llr=REWA2-1.96*sqrt(VARRE2);
        if llr<=sqrt(.1) and ulr>=sqrt(.1);
        sum6=sum6+1;
        endif;
        sum7=sum7+(REWA2-sqrt(.1));MSE2=MSE2+(REWA2-sqrt(.1))^2;
    kk=kk+1;
    endo;
FEBias1=(sum1/rep);RMSE1=(MSE1/rep)^.5;
UWLS3Bias=(sum2/rep);RMSE2=(MSE2/rep)^.5;
REzBias=(sum5/rep);RMSE3=(MSE3/rep)^.5;
REssBias=(sum7/rep);RMSE4=(MSE4/rep)^.5;
CovUWLS3=(sum10/rep);Isq=sum8/rep;
covREz=(sum4/rep);covREss=(sum6/rep);
ZadjBias=(sum3/rep);ZadjCov=(sum11/rep);
screen on;
Isq;;REssBias;;REzBias;;UWLS3Bias;;ZadjBias;;covREss;;covREz;;covUWLS3;;ZadjCov;;RMSE2;;RMSE1;;RMSE4;;RMSE3;
screen off;
sum1=0;sum2=0;sum3=0;sum10=0;MSE1=0;MSE2=0;MSE3=0;MSE4=0;sum11=0;
sum4=0;sum5=0;sum6=0;sum7=0;sum9=0;sum8=0;cov1=0;cov4=0;cov2=0;cov3=0;
n=100;k=50;SSadj=(n-2)/(n-1);Zadj=((4*n-2)/(4*n-1));
kk=1;
    do while (kk<=rep);/* the number of replications*/
    Seinv1={};Seinv2={};Seinv3={};Seinv4={};
    t1={}; t2={};b2={};t3={};t4={};
    r={};W1i={};Zf={};
    Ssq1={};Ssq3={};
    W2i={};W3i={};W4i={};
    Ssq2={}; Ssq4={};
        j=1;
        do while (j<=k);
                X2=rndn(n,1)/3;
/*Correlation 2 ways: standard, corz, and UWLSdf3, cor*/
            X1=ones(n,1);
            Y=X1+X2+rndn(n,1);
            X=X2;
        _olsres=1;
        { nam,m,b,stb,vc,std,sig,cx,rsq,resid,dbw } = ols(0,Y,X);
        ti=(b[2])/std[2];pcpart=ti^2+n+1;
/*cor is the correlation with +3 df; corz is the conventional corr; both from the t-formula*/
            cor=ti/sqrt(pcpart);corz=ti/sqrt(pcpart-3);
/*contine 1*/
/*contine 2*/
/*contine 3*/
            Zfi=.5*ln((1+corz)/(1-corz));
            SEz=1/sqrt(n-3);SErob=(1-corz^2)/sqrt(n-1);
/*ri calculted for the regression and it is the same as corz using the t-formula*/
            ri=sqrt(rsq)*b[2]/abs(b[2]);
            SEBook=sqrt((1-cor^2)/(n+1));
            SE4=sqrt((1-cor^2)/(n-1));
            t1i=Zfi/SEz;Seinv1i=1/SEz;
            t2i=cor/SEbook;Seinv2i=1/SEbook;
            t3i=corz/SErob;Seinv3i=1/SErob;
            t4i=cor/SE4;Seinv4i=1/SE4;
            Seinv1=Seinv1|Seinv1i;t1=t1|t1i;
            Seinv2=Seinv2|Seinv2i;t2=t2|t2i;
            Seinv3=Seinv3|Seinv3i;t3=t3|t3i;
            Seinv4=Seinv4|Seinv4i;t4=t4|t4i;
        b2=b2|corz;Zf=Zf|Zfi;r=r|ri;
        W1ii=Seinv1i^2;W4ii=Seinv4i^2;
        W2ii=Seinv2i^2;W3ii=Seinv3i^2;
        W1i=W1i|W1ii;W2i=W2i|W2ii;W3i=W3i|W3ii;W4i=W4i|W4ii;
        Ssq1=Ssq1|SEz^2;Ssq2=Ssq2|SEBook^2;
        Ssq3=Ssq3|SErob^2;Ssq4=Ssq4|SE4^2;
        j=j+1;
        endo;  
    rr=k;
    z1=ones(rr,1);
    sumW1=W1i'*z1;sumW2=W2i'*z1;sumW3=W3i'*z1;sumW4=W4i'*z1;
/* This calculates UWLS+3 */
bb2=inv(Seinv2'*Seinv2)*Seinv2't2;
sum2=sum2+(bb2-sqrt(.1));MSE4=MSE4+(bb2-sqrt(.1))^2;
s2wls2=(t2-Seinv2*bb2)'*(t2-Seinv2*bb2)/(rr-1);
WLSVAR2=s2wls2*inv(Seinv2'*Seinv2);
UL2=bb2[1]+2.01*sqrt(WLSVAR2);
LL2=bb2[1]-2.01*sqrt(WLSVAR2);
                    if LL2<=sqrt(.1) and UL2>=sqrt(.1);
                    sum10=sum10+1;
                    endif; 
bb3=inv(Seinv3'*Seinv3)*Seinv3't3;
s2wls3=(t3-Seinv3*bb3)'*(t3-Seinv3*bb3)/(rr-1);
I2=(s2wls3-1)/s2wls3;
if I2<0;I2=0;endif;sum8=sum8+I2;
/* The below calculates REz  */
Wave1=sumW1/rr;/*see Eq (5.3) in Sutton et al (2000) */
    S2w1=(t1'*z1-rr*Wave1^2)/(rr-1);/*Eq (5.4)*/
    U=(rr-1)*(Wave1-S2w1/(rr*Wave1));/*Eq (5.5)*/
    Q=(W1i'Zf^2)-(Zf'*W1i)^2/sumW1;/*Eq (3.2)*/
    BSvar=(Q-rr+1)/U;/*Eq (5.6)*/
        if Q<=rr-1;
        BSvar=0;
        endif;
    iBS=1; weight={};
        do while (iBS<=rr);
        weighti=1/(BSvar+Ssq1[iBS]);/*Eq(5.7)*/
        weight=weight|weighti;
        iBS=iBS+1;
        endo;                                                                   
    sumWeight1=weight'*z1;
    REWA1=(Zf'*weight)/sumWeight1; /*Eq(5.8)*/
    VARRE=1/sumWeight1;
    ulr=REWA1+1.96*sqrt(VARRE);ulr=((exp(2*ulr)-1)/(exp(2*ulr)+1));
    llr=REWA1-1.96*sqrt(VARRE);llr=((exp(2*llr)-1)/(exp(2*llr)+1));
        if llr<=sqrt(.1) and ulr>=sqrt(.1);
        sum4=sum4+1;
        endif;
REzCorr=(exp(2*REWA1)-1)/(exp(2*REWA1)+1);
sum5=sum5+(REzCorr-sqrt(.1));MSE1=MSE1+(REzCorr-sqrt(.1))^2;
/* The below calculates Fisher's Z adj for SS */
REzCorr=REzCorr*Zadj;
ulr=ulr*Zadj;
llr=llr*Zadj;
        if llr<=sqrt(.1) and ulr>=sqrt(.1);
        sum11=sum11+1;
        endif;
sum3=sum3+(REzCorr-sqrt(.1));MSE3=MSE3+(REzCorr-sqrt(.1))^2;
/* The below calculates REss  */
Wave4=sumW4/rr;/*see Eq (5.3) in Sutton et al (2000) */
    S2w2=(t4'*z1-rr*Wave4^2)/(rr-1);/*Eq (5.4)*/
    t4=t4*SSadj;b2=b2*SSadj;
    U=(rr-1)*(Wave4-S2w2/(rr*Wave4));/*Eq (5.5)*/
    Q=(W4i'b2^2)-(b2'*W4i)^2/sumW4;/*Eq (3.2)*/
    BSvar=(Q-rr+1)/U;/*Eq (5.6)*/
        if Q<=rr-1;
        BSvar=0;
        endif;
    iBS=1; weight={};
        do while (iBS<=rr);
        weighti=1/(BSvar+Ssq4[iBS]);/*Eq(5.7)*/
        weight=weight|weighti;
        iBS=iBS+1;
        endo;  
    sumWeight2=weight'*z1;                                                                     
    REWA2=(b2'*weight)/sumWeight2; /*Eq(5.8)*/
    VARRE2=1/sumWeight2;
    ulr=REWA2+1.96*sqrt(VARRE2);
    llr=REWA2-1.96*sqrt(VARRE2);
        if llr<=sqrt(.1) and ulr>=sqrt(.1);
        sum6=sum6+1;
        endif;
        sum7=sum7+(REWA2-sqrt(.1));MSE2=MSE2+(REWA2-sqrt(.1))^2;
    kk=kk+1;
    endo;
FEBias1=(sum1/rep);RMSE1=(MSE1/rep)^.5;
UWLS3Bias=(sum2/rep);RMSE2=(MSE2/rep)^.5;
REzBias=(sum5/rep);RMSE3=(MSE3/rep)^.5;
REssBias=(sum7/rep);RMSE4=(MSE4/rep)^.5;
CovUWLS3=(sum10/rep);Isq=sum8/rep;
covREz=(sum4/rep);covREss=(sum6/rep);
ZadjBias=(sum3/rep);ZadjCov=(sum11/rep);
screen on;
Isq;;REssBias;;REzBias;;UWLS3Bias;;ZadjBias;;covREss;;covREz;;covUWLS3;;ZadjCov;;RMSE2;;RMSE1;;RMSE4;;RMSE3;
screen off;
sum1=0;sum2=0;sum3=0;sum10=0;MSE1=0;MSE2=0;MSE3=0;MSE4=0;sum11=0;
sum4=0;sum5=0;sum6=0;sum7=0;sum9=0;sum8=0;cov1=0;cov4=0;cov2=0;cov3=0;
n=200;k=50;SSadj=(n-2)/(n-1);Zadj=((4*n-2)/(4*n-1));
kk=1;
    do while (kk<=rep);/* the number of replications*/
    Seinv1={};Seinv2={};Seinv3={};Seinv4={};
    t1={}; t2={};b2={};t3={};t4={};
    r={};W1i={};Zf={};
    Ssq1={};Ssq3={};
    W2i={};W3i={};W4i={};
    Ssq2={}; Ssq4={};
        j=1;
        do while (j<=k);
                X2=rndn(n,1)/3;
/*Correlation 2 ways: standard, corz, and UWLSdf3, cor*/
            X1=ones(n,1);
            Y=X1+X2+rndn(n,1);
            X=X2;
        _olsres=1;
        { nam,m,b,stb,vc,std,sig,cx,rsq,resid,dbw } = ols(0,Y,X);
        ti=(b[2])/std[2];pcpart=ti^2+n+1;
/*cor is the correlation with +3 df; corz is the conventional corr; both from the t-formula*/
            cor=ti/sqrt(pcpart);corz=ti/sqrt(pcpart-3);
/*contine 1*/
/*contine 2*/
/*contine 3*/
            Zfi=.5*ln((1+corz)/(1-corz));
            SEz=1/sqrt(n-3);SErob=(1-corz^2)/sqrt(n-1);
/*ri calculted for the regression and it is the same as corz using the t-formula*/
            ri=sqrt(rsq)*b[2]/abs(b[2]);
            SEBook=sqrt((1-cor^2)/(n+1));
            SE4=sqrt((1-cor^2)/(n-1));
            t1i=Zfi/SEz;Seinv1i=1/SEz;
            t2i=cor/SEbook;Seinv2i=1/SEbook;
            t3i=corz/SErob;Seinv3i=1/SErob;
            t4i=cor/SE4;Seinv4i=1/SE4;
            Seinv1=Seinv1|Seinv1i;t1=t1|t1i;
            Seinv2=Seinv2|Seinv2i;t2=t2|t2i;
            Seinv3=Seinv3|Seinv3i;t3=t3|t3i;
            Seinv4=Seinv4|Seinv4i;t4=t4|t4i;
        b2=b2|corz;Zf=Zf|Zfi;r=r|ri;
        W1ii=Seinv1i^2;W4ii=Seinv4i^2;
        W2ii=Seinv2i^2;W3ii=Seinv3i^2;
        W1i=W1i|W1ii;W2i=W2i|W2ii;W3i=W3i|W3ii;W4i=W4i|W4ii;
        Ssq1=Ssq1|SEz^2;Ssq2=Ssq2|SEBook^2;
        Ssq3=Ssq3|SErob^2;Ssq4=Ssq4|SE4^2;
        j=j+1;
        endo;  
    rr=k;
    z1=ones(rr,1);
    sumW1=W1i'*z1;sumW2=W2i'*z1;sumW3=W3i'*z1;sumW4=W4i'*z1;
/* This calculates UWLS+3 */
bb2=inv(Seinv2'*Seinv2)*Seinv2't2;
sum2=sum2+(bb2-sqrt(.1));MSE4=MSE4+(bb2-sqrt(.1))^2;
s2wls2=(t2-Seinv2*bb2)'*(t2-Seinv2*bb2)/(rr-1);
WLSVAR2=s2wls2*inv(Seinv2'*Seinv2);
UL2=bb2[1]+2.01*sqrt(WLSVAR2);
LL2=bb2[1]-2.01*sqrt(WLSVAR2);
                    if LL2<=sqrt(.1) and UL2>=sqrt(.1);
                    sum10=sum10+1;
                    endif; 
bb3=inv(Seinv3'*Seinv3)*Seinv3't3;
s2wls3=(t3-Seinv3*bb3)'*(t3-Seinv3*bb3)/(rr-1);
I2=(s2wls3-1)/s2wls3;
if I2<0;I2=0;endif;sum8=sum8+I2;
/* The below calculates REz  */
Wave1=sumW1/rr;/*see Eq (5.3) in Sutton et al (2000) */
    S2w1=(t1'*z1-rr*Wave1^2)/(rr-1);/*Eq (5.4)*/
    U=(rr-1)*(Wave1-S2w1/(rr*Wave1));/*Eq (5.5)*/
    Q=(W1i'Zf^2)-(Zf'*W1i)^2/sumW1;/*Eq (3.2)*/
    BSvar=(Q-rr+1)/U;/*Eq (5.6)*/
        if Q<=rr-1;
        BSvar=0;
        endif;
    iBS=1; weight={};
        do while (iBS<=rr);
        weighti=1/(BSvar+Ssq1[iBS]);/*Eq(5.7)*/
        weight=weight|weighti;
        iBS=iBS+1;
        endo;                                                                   
    sumWeight1=weight'*z1;
    REWA1=(Zf'*weight)/sumWeight1; /*Eq(5.8)*/
    VARRE=1/sumWeight1;
    ulr=REWA1+1.96*sqrt(VARRE);ulr=((exp(2*ulr)-1)/(exp(2*ulr)+1));
    llr=REWA1-1.96*sqrt(VARRE);llr=((exp(2*llr)-1)/(exp(2*llr)+1));
        if llr<=sqrt(.1) and ulr>=sqrt(.1);
        sum4=sum4+1;
        endif;
REzCorr=(exp(2*REWA1)-1)/(exp(2*REWA1)+1);
sum5=sum5+(REzCorr-sqrt(.1));MSE1=MSE1+(REzCorr-sqrt(.1))^2;
/* The below calculates Fisher's Z adj for SS */
REzCorr=REzCorr*Zadj;
ulr=ulr*Zadj;
llr=llr*Zadj;
        if llr<=sqrt(.1) and ulr>=sqrt(.1);
        sum11=sum11+1;
        endif;
sum3=sum3+(REzCorr-sqrt(.1));MSE3=MSE3+(REzCorr-sqrt(.1))^2;
/* The below calculates REss  */
Wave4=sumW4/rr;/*see Eq (5.3) in Sutton et al (2000) */
    S2w2=(t4'*z1-rr*Wave4^2)/(rr-1);/*Eq (5.4)*/
    t4=t4*SSadj;b2=b2*SSadj;
    U=(rr-1)*(Wave4-S2w2/(rr*Wave4));/*Eq (5.5)*/
    Q=(W4i'b2^2)-(b2'*W4i)^2/sumW4;/*Eq (3.2)*/
    BSvar=(Q-rr+1)/U;/*Eq (5.6)*/
        if Q<=rr-1;
        BSvar=0;
        endif;
    iBS=1; weight={};
        do while (iBS<=rr);
        weighti=1/(BSvar+Ssq4[iBS]);/*Eq(5.7)*/
        weight=weight|weighti;
        iBS=iBS+1;
        endo;  
    sumWeight2=weight'*z1;                                                                     
    REWA2=(b2'*weight)/sumWeight2; /*Eq(5.8)*/
    VARRE2=1/sumWeight2;
    ulr=REWA2+1.96*sqrt(VARRE2);
    llr=REWA2-1.96*sqrt(VARRE2);
        if llr<=sqrt(.1) and ulr>=sqrt(.1);
        sum6=sum6+1;
        endif;
        sum7=sum7+(REWA2-sqrt(.1));MSE2=MSE2+(REWA2-sqrt(.1))^2;
    kk=kk+1;
    endo;
FEBias1=(sum1/rep);RMSE1=(MSE1/rep)^.5;
UWLS3Bias=(sum2/rep);RMSE2=(MSE2/rep)^.5;
REzBias=(sum5/rep);RMSE3=(MSE3/rep)^.5;
REssBias=(sum7/rep);RMSE4=(MSE4/rep)^.5;
CovUWLS3=(sum10/rep);Isq=sum8/rep;
covREz=(sum4/rep);covREss=(sum6/rep);
ZadjBias=(sum3/rep);ZadjCov=(sum11/rep);
screen on;
Isq;;REssBias;;REzBias;;UWLS3Bias;;ZadjBias;;covREss;;covREz;;covUWLS3;;ZadjCov;;RMSE2;;RMSE1;;RMSE4;;RMSE3;
screen off;
sum1=0;sum2=0;sum3=0;sum10=0;MSE1=0;MSE2=0;MSE3=0;MSE4=0;sum11=0;
sum4=0;sum5=0;sum6=0;sum7=0;sum9=0;sum8=0;cov1=0;cov4=0;cov2=0;cov3=0;
n=400;k=50;SSadj=(n-2)/(n-1);Zadj=((4*n-2)/(4*n-1));
kk=1;
    do while (kk<=rep);/* the number of replications*/
    Seinv1={};Seinv2={};Seinv3={};Seinv4={};
    t1={}; t2={};b2={};t3={};t4={};
    r={};W1i={};Zf={};
    Ssq1={};Ssq3={};
    W2i={};W3i={};W4i={};
    Ssq2={}; Ssq4={};
        j=1;
        do while (j<=k);
                X2=rndn(n,1)/3;
/*Correlation 2 ways: standard, corz, and UWLSdf3, cor*/
            X1=ones(n,1);
            Y=X1+X2+rndn(n,1);
            X=X2;
        _olsres=1;
        { nam,m,b,stb,vc,std,sig,cx,rsq,resid,dbw } = ols(0,Y,X);
        ti=(b[2])/std[2];pcpart=ti^2+n+1;
/*cor is the correlation with +3 df; corz is the conventional corr; both from the t-formula*/
            cor=ti/sqrt(pcpart);corz=ti/sqrt(pcpart-3);
/*contine 1*/
/*contine 2*/
/*contine 3*/
            Zfi=.5*ln((1+corz)/(1-corz));
            SEz=1/sqrt(n-3);SErob=(1-corz^2)/sqrt(n-1);
/*ri calculted for the regression and it is the same as corz using the t-formula*/
            ri=sqrt(rsq)*b[2]/abs(b[2]);
            SEBook=sqrt((1-cor^2)/(n+1));
            SE4=sqrt((1-cor^2)/(n-1));
            t1i=Zfi/SEz;Seinv1i=1/SEz;
            t2i=cor/SEbook;Seinv2i=1/SEbook;
            t3i=corz/SErob;Seinv3i=1/SErob;
            t4i=cor/SE4;Seinv4i=1/SE4;
            Seinv1=Seinv1|Seinv1i;t1=t1|t1i;
            Seinv2=Seinv2|Seinv2i;t2=t2|t2i;
            Seinv3=Seinv3|Seinv3i;t3=t3|t3i;
            Seinv4=Seinv4|Seinv4i;t4=t4|t4i;
        b2=b2|corz;Zf=Zf|Zfi;r=r|ri;
        W1ii=Seinv1i^2;W4ii=Seinv4i^2;
        W2ii=Seinv2i^2;W3ii=Seinv3i^2;
        W1i=W1i|W1ii;W2i=W2i|W2ii;W3i=W3i|W3ii;W4i=W4i|W4ii;
        Ssq1=Ssq1|SEz^2;Ssq2=Ssq2|SEBook^2;
        Ssq3=Ssq3|SErob^2;Ssq4=Ssq4|SE4^2;
        j=j+1;
        endo;  
    rr=k;
    z1=ones(rr,1);
    sumW1=W1i'*z1;sumW2=W2i'*z1;sumW3=W3i'*z1;sumW4=W4i'*z1;
/* This calculates UWLS+3 */
bb2=inv(Seinv2'*Seinv2)*Seinv2't2;
sum2=sum2+(bb2-sqrt(.1));MSE4=MSE4+(bb2-sqrt(.1))^2;
s2wls2=(t2-Seinv2*bb2)'*(t2-Seinv2*bb2)/(rr-1);
WLSVAR2=s2wls2*inv(Seinv2'*Seinv2);
UL2=bb2[1]+2.01*sqrt(WLSVAR2);
LL2=bb2[1]-2.01*sqrt(WLSVAR2);
                    if LL2<=sqrt(.1) and UL2>=sqrt(.1);
                    sum10=sum10+1;
                    endif; 
bb3=inv(Seinv3'*Seinv3)*Seinv3't3;
s2wls3=(t3-Seinv3*bb3)'*(t3-Seinv3*bb3)/(rr-1);
I2=(s2wls3-1)/s2wls3;
if I2<0;I2=0;endif;sum8=sum8+I2;
/* The below calculates REz  */
Wave1=sumW1/rr;/*see Eq (5.3) in Sutton et al (2000) */
    S2w1=(t1'*z1-rr*Wave1^2)/(rr-1);/*Eq (5.4)*/
    U=(rr-1)*(Wave1-S2w1/(rr*Wave1));/*Eq (5.5)*/
    Q=(W1i'Zf^2)-(Zf'*W1i)^2/sumW1;/*Eq (3.2)*/
    BSvar=(Q-rr+1)/U;/*Eq (5.6)*/
        if Q<=rr-1;
        BSvar=0;
        endif;
    iBS=1; weight={};
        do while (iBS<=rr);
        weighti=1/(BSvar+Ssq1[iBS]);/*Eq(5.7)*/
        weight=weight|weighti;
        iBS=iBS+1;
        endo;                                                                   
    sumWeight1=weight'*z1;
    REWA1=(Zf'*weight)/sumWeight1; /*Eq(5.8)*/
    VARRE=1/sumWeight1;
    ulr=REWA1+1.96*sqrt(VARRE);ulr=((exp(2*ulr)-1)/(exp(2*ulr)+1));
    llr=REWA1-1.96*sqrt(VARRE);llr=((exp(2*llr)-1)/(exp(2*llr)+1));
        if llr<=sqrt(.1) and ulr>=sqrt(.1);
        sum4=sum4+1;
        endif;
REzCorr=(exp(2*REWA1)-1)/(exp(2*REWA1)+1);
sum5=sum5+(REzCorr-sqrt(.1));MSE1=MSE1+(REzCorr-sqrt(.1))^2;
/* The below calculates Fisher's Z adj for SS */
REzCorr=REzCorr*Zadj;
ulr=ulr*Zadj;
llr=llr*Zadj;
        if llr<=sqrt(.1) and ulr>=sqrt(.1);
        sum11=sum11+1;
        endif;
sum3=sum3+(REzCorr-sqrt(.1));MSE3=MSE3+(REzCorr-sqrt(.1))^2;
/* The below calculates REss  */
Wave4=sumW4/rr;/*see Eq (5.3) in Sutton et al (2000) */
    S2w2=(t4'*z1-rr*Wave4^2)/(rr-1);/*Eq (5.4)*/
    t4=t4*SSadj;b2=b2*SSadj;
    U=(rr-1)*(Wave4-S2w2/(rr*Wave4));/*Eq (5.5)*/
    Q=(W4i'b2^2)-(b2'*W4i)^2/sumW4;/*Eq (3.2)*/
    BSvar=(Q-rr+1)/U;/*Eq (5.6)*/
        if Q<=rr-1;
        BSvar=0;
        endif;
    iBS=1; weight={};
        do while (iBS<=rr);
        weighti=1/(BSvar+Ssq4[iBS]);/*Eq(5.7)*/
        weight=weight|weighti;
        iBS=iBS+1;
        endo;  
    sumWeight2=weight'*z1;                                                                     
    REWA2=(b2'*weight)/sumWeight2; /*Eq(5.8)*/
    VARRE2=1/sumWeight2;
    ulr=REWA2+1.96*sqrt(VARRE2);
    llr=REWA2-1.96*sqrt(VARRE2);
        if llr<=sqrt(.1) and ulr>=sqrt(.1);
        sum6=sum6+1;
        endif;
        sum7=sum7+(REWA2-sqrt(.1));MSE2=MSE2+(REWA2-sqrt(.1))^2;
    kk=kk+1;
    endo;
FEBias1=(sum1/rep);RMSE1=(MSE1/rep)^.5;
UWLS3Bias=(sum2/rep);RMSE2=(MSE2/rep)^.5;
REzBias=(sum5/rep);RMSE3=(MSE3/rep)^.5;
REssBias=(sum7/rep);RMSE4=(MSE4/rep)^.5;
CovUWLS3=(sum10/rep);Isq=sum8/rep;
covREz=(sum4/rep);covREss=(sum6/rep);
ZadjBias=(sum3/rep);ZadjCov=(sum11/rep);
screen on;
Isq;;REssBias;;REzBias;;UWLS3Bias;;ZadjBias;;covREss;;covREz;;covUWLS3;;ZadjCov;;RMSE2;;RMSE1;;RMSE4;;RMSE3;
screen off;
sum1=0;sum2=0;sum3=0;sum10=0;MSE1=0;MSE2=0;MSE3=0;MSE4=0;sum11=0;
sum4=0;sum5=0;sum6=0;sum7=0;sum9=0;sum8=0;cov1=0;cov4=0;cov2=0;cov3=0;
n=25;k=50;SSadj=(n-2)/(n-1);Zadj=((4*n-2)/(4*n-1));
kk=1;
    do while (kk<=rep);/* the number of replications*/
    Seinv1={};Seinv2={};Seinv3={};Seinv4={};
    t1={}; t2={};b2={};t3={};t4={};
    r={};W1i={};Zf={};
    Ssq1={};Ssq3={};
    W2i={};W3i={};W4i={};
    Ssq2={}; Ssq4={};
        j=1;
        do while (j<=k);
                X2=rndn(n,1)/9;
/*Correlation 2 ways: standard, corz, and UWLSdf3, cor*/
            X1=ones(n,1);
            Y=X1+X2+rndn(n,1);
            X=X2;
        _olsres=1;
        { nam,m,b,stb,vc,std,sig,cx,rsq,resid,dbw } = ols(0,Y,X);
        ti=(b[2])/std[2];pcpart=ti^2+n+1;
/*cor is the correlation with +3 df; corz is the conventional corr; both from the t-formula*/
            cor=ti/sqrt(pcpart);corz=ti/sqrt(pcpart-3);
/*contine 1*/
/*contine 2*/
/*contine 3*/
            Zfi=.5*ln((1+corz)/(1-corz));
            SEz=1/sqrt(n-3);SErob=(1-corz^2)/sqrt(n-1);
/*ri calculted for the regression and it is the same as corz using the t-formula*/
            ri=sqrt(rsq)*b[2]/abs(b[2]);
            SEBook=sqrt((1-cor^2)/(n+1));
            SE4=sqrt((1-cor^2)/(n-1));
            t1i=Zfi/SEz;Seinv1i=1/SEz;
            t2i=cor/SEbook;Seinv2i=1/SEbook;
            t3i=corz/SErob;Seinv3i=1/SErob;
            t4i=cor/SE4;Seinv4i=1/SE4;
            Seinv1=Seinv1|Seinv1i;t1=t1|t1i;
            Seinv2=Seinv2|Seinv2i;t2=t2|t2i;
            Seinv3=Seinv3|Seinv3i;t3=t3|t3i;
            Seinv4=Seinv4|Seinv4i;t4=t4|t4i;
        b2=b2|corz;Zf=Zf|Zfi;r=r|ri;
        W1ii=Seinv1i^2;W4ii=Seinv4i^2;
        W2ii=Seinv2i^2;W3ii=Seinv3i^2;
        W1i=W1i|W1ii;W2i=W2i|W2ii;W3i=W3i|W3ii;W4i=W4i|W4ii;
        Ssq1=Ssq1|SEz^2;Ssq2=Ssq2|SEBook^2;
        Ssq3=Ssq3|SErob^2;Ssq4=Ssq4|SE4^2;
        j=j+1;
        endo;  
    rr=k;
    z1=ones(rr,1);
    sumW1=W1i'*z1;sumW2=W2i'*z1;sumW3=W3i'*z1;sumW4=W4i'*z1;
/* This calculates UWLS+3 */
bb2=inv(Seinv2'*Seinv2)*Seinv2't2;
sum2=sum2+(bb2-sqrt(1/82));MSE4=MSE4+(bb2-sqrt(1/82))^2;
s2wls2=(t2-Seinv2*bb2)'*(t2-Seinv2*bb2)/(rr-1);
WLSVAR2=s2wls2*inv(Seinv2'*Seinv2);
UL2=bb2[1]+2.01*sqrt(WLSVAR2);
LL2=bb2[1]-2.01*sqrt(WLSVAR2);
                    if LL2<=sqrt(1/82) and UL2>=sqrt(1/82);
                    sum10=sum10+1;
                    endif; 
bb3=inv(Seinv3'*Seinv3)*Seinv3't3;
s2wls3=(t3-Seinv3*bb3)'*(t3-Seinv3*bb3)/(rr-1);
I2=(s2wls3-1)/s2wls3;
if I2<0;I2=0;endif;sum8=sum8+I2;
/* The below calculates REz  */
Wave1=sumW1/rr;/*see Eq (5.3) in Sutton et al (2000) */
    S2w1=(t1'*z1-rr*Wave1^2)/(rr-1);/*Eq (5.4)*/
    U=(rr-1)*(Wave1-S2w1/(rr*Wave1));/*Eq (5.5)*/
    Q=(W1i'Zf^2)-(Zf'*W1i)^2/sumW1;/*Eq (3.2)*/
    BSvar=(Q-rr+1)/U;/*Eq (5.6)*/
        if Q<=rr-1;
        BSvar=0;
        endif;
    iBS=1; weight={};
        do while (iBS<=rr);
        weighti=1/(BSvar+Ssq1[iBS]);/*Eq(5.7)*/
        weight=weight|weighti;
        iBS=iBS+1;
        endo;                                                                   
    sumWeight1=weight'*z1;
    REWA1=(Zf'*weight)/sumWeight1; /*Eq(5.8)*/
    VARRE=1/sumWeight1;
    ulr=REWA1+1.96*sqrt(VARRE);ulr=((exp(2*ulr)-1)/(exp(2*ulr)+1));
    llr=REWA1-1.96*sqrt(VARRE);llr=((exp(2*llr)-1)/(exp(2*llr)+1));
        if llr<=sqrt(1/82) and ulr>=sqrt(1/82);
        sum4=sum4+1;
        endif;
REzCorr=(exp(2*REWA1)-1)/(exp(2*REWA1)+1);
sum5=sum5+(REzCorr-sqrt(1/82));MSE1=MSE1+(REzCorr-sqrt(1/82))^2;
/* The below calculates Fisher's Z adj for SS */
REzCorr=REzCorr*Zadj;
ulr=ulr*Zadj;
llr=llr*Zadj;
        if llr<=sqrt(1/82) and ulr>=sqrt(1/82);
        sum11=sum11+1;
        endif;
sum3=sum3+(REzCorr-sqrt(1/82));MSE3=MSE3+(REzCorr-sqrt(1/82))^2;
/* The below calculates REss  */
Wave4=sumW4/rr;/*see Eq (5.3) in Sutton et al (2000) */
    S2w2=(t4'*z1-rr*Wave4^2)/(rr-1);/*Eq (5.4)*/
    t4=t4*SSadj;b2=b2*SSadj;
    U=(rr-1)*(Wave4-S2w2/(rr*Wave4));/*Eq (5.5)*/
    Q=(W4i'b2^2)-(b2'*W4i)^2/sumW4;/*Eq (3.2)*/
    BSvar=(Q-rr+1)/U;/*Eq (5.6)*/
        if Q<=rr-1;
        BSvar=0;
        endif;
    iBS=1; weight={};
        do while (iBS<=rr);
        weighti=1/(BSvar+Ssq4[iBS]);/*Eq(5.7)*/
        weight=weight|weighti;
        iBS=iBS+1;
        endo;  
    sumWeight2=weight'*z1;                                                                     
    REWA2=(b2'*weight)/sumWeight2; /*Eq(5.8)*/
    VARRE2=1/sumWeight2;
    ulr=REWA2+1.96*sqrt(VARRE2);
    llr=REWA2-1.96*sqrt(VARRE2);
        if llr<=sqrt(1/82) and ulr>=sqrt(1/82);
        sum6=sum6+1;
        endif;
        sum7=sum7+(REWA2-sqrt(1/82));MSE2=MSE2+(REWA2-sqrt(1/82))^2;
    kk=kk+1;
    endo;
FEBias1=(sum1/rep);RMSE1=(MSE1/rep)^.5;
UWLS3Bias=(sum2/rep);RMSE2=(MSE2/rep)^.5;
REzBias=(sum5/rep);RMSE3=(MSE3/rep)^.5;
REssBias=(sum7/rep);RMSE4=(MSE4/rep)^.5;
CovUWLS3=(sum10/rep);Isq=sum8/rep;
covREz=(sum4/rep);covREss=(sum6/rep);
ZadjBias=(sum3/rep);ZadjCov=(sum11/rep);
screen on;
"Fishers Z, REss,Zadj & UWLSdf+3; NoHet,10k reps,True cor=sqrt(1/82)";
"I-sq, REssBias, REZ Bias,UWLS+3Bias, REzadj, Coverages, RMSEs";
Isq;;REssBias;;REzBias;;UWLS3Bias;;ZadjBias;;covREss;;covREz;;covUWLS3;;ZadjCov;;RMSE2;;RMSE1;;RMSE4;;RMSE3;
screen off;
sum1=0;sum2=0;sum3=0;sum10=0;MSE1=0;MSE2=0;MSE3=0;MSE4=0;sum11=0;
sum4=0;sum5=0;sum6=0;sum7=0;sum9=0;sum8=0;cov1=0;cov4=0;cov2=0;cov3=0;
n=50;k=50;SSadj=(n-2)/(n-1);Zadj=((4*n-2)/(4*n-1));
kk=1;
    do while (kk<=rep);/* the number of replications*/
    Seinv1={};Seinv2={};Seinv3={};Seinv4={};
    t1={}; t2={};b2={};t3={};t4={};
    r={};W1i={};Zf={};
    Ssq1={};Ssq3={};
    W2i={};W3i={};W4i={};
    Ssq2={}; Ssq4={};
        j=1;
        do while (j<=k);
                X2=rndn(n,1)/9;
/*Correlation 2 ways: standard, corz, and UWLSdf3, cor*/
            X1=ones(n,1);
            Y=X1+X2+rndn(n,1);
            X=X2;
        _olsres=1;
        { nam,m,b,stb,vc,std,sig,cx,rsq,resid,dbw } = ols(0,Y,X);
        ti=(b[2])/std[2];pcpart=ti^2+n+1;
/*cor is the correlation with +3 df; corz is the conventional corr; both from the t-formula*/
            cor=ti/sqrt(pcpart);corz=ti/sqrt(pcpart-3);
/*contine 1*/
/*contine 2*/
/*contine 3*/
            Zfi=.5*ln((1+corz)/(1-corz));
            SEz=1/sqrt(n-3);SErob=(1-corz^2)/sqrt(n-1);
/*ri calculted for the regression and it is the same as corz using the t-formula*/
            ri=sqrt(rsq)*b[2]/abs(b[2]);
            SEBook=sqrt((1-cor^2)/(n+1));
            SE4=sqrt((1-cor^2)/(n-1));
            t1i=Zfi/SEz;Seinv1i=1/SEz;
            t2i=cor/SEbook;Seinv2i=1/SEbook;
            t3i=corz/SErob;Seinv3i=1/SErob;
            t4i=cor/SE4;Seinv4i=1/SE4;
            Seinv1=Seinv1|Seinv1i;t1=t1|t1i;
            Seinv2=Seinv2|Seinv2i;t2=t2|t2i;
            Seinv3=Seinv3|Seinv3i;t3=t3|t3i;
            Seinv4=Seinv4|Seinv4i;t4=t4|t4i;
        b2=b2|corz;Zf=Zf|Zfi;r=r|ri;
        W1ii=Seinv1i^2;W4ii=Seinv4i^2;
        W2ii=Seinv2i^2;W3ii=Seinv3i^2;
        W1i=W1i|W1ii;W2i=W2i|W2ii;W3i=W3i|W3ii;W4i=W4i|W4ii;
        Ssq1=Ssq1|SEz^2;Ssq2=Ssq2|SEBook^2;
        Ssq3=Ssq3|SErob^2;Ssq4=Ssq4|SE4^2;
        j=j+1;
        endo;  
    rr=k;
    z1=ones(rr,1);
    sumW1=W1i'*z1;sumW2=W2i'*z1;sumW3=W3i'*z1;sumW4=W4i'*z1;
/* This calculates UWLS+3 */
bb2=inv(Seinv2'*Seinv2)*Seinv2't2;
sum2=sum2+(bb2-sqrt(1/82));MSE4=MSE4+(bb2-sqrt(1/82))^2;
s2wls2=(t2-Seinv2*bb2)'*(t2-Seinv2*bb2)/(rr-1);
WLSVAR2=s2wls2*inv(Seinv2'*Seinv2);
UL2=bb2[1]+2.01*sqrt(WLSVAR2);
LL2=bb2[1]-2.01*sqrt(WLSVAR2);
                    if LL2<=sqrt(1/82) and UL2>=sqrt(1/82);
                    sum10=sum10+1;
                    endif; 
bb3=inv(Seinv3'*Seinv3)*Seinv3't3;
s2wls3=(t3-Seinv3*bb3)'*(t3-Seinv3*bb3)/(rr-1);
I2=(s2wls3-1)/s2wls3;
if I2<0;I2=0;endif;sum8=sum8+I2;
/* The below calculates REz  */
Wave1=sumW1/rr;/*see Eq (5.3) in Sutton et al (2000) */
    S2w1=(t1'*z1-rr*Wave1^2)/(rr-1);/*Eq (5.4)*/
    U=(rr-1)*(Wave1-S2w1/(rr*Wave1));/*Eq (5.5)*/
    Q=(W1i'Zf^2)-(Zf'*W1i)^2/sumW1;/*Eq (3.2)*/
    BSvar=(Q-rr+1)/U;/*Eq (5.6)*/
        if Q<=rr-1;
        BSvar=0;
        endif;
    iBS=1; weight={};
        do while (iBS<=rr);
        weighti=1/(BSvar+Ssq1[iBS]);/*Eq(5.7)*/
        weight=weight|weighti;
        iBS=iBS+1;
        endo;                                                                   
    sumWeight1=weight'*z1;
    REWA1=(Zf'*weight)/sumWeight1; /*Eq(5.8)*/
    VARRE=1/sumWeight1;
    ulr=REWA1+1.96*sqrt(VARRE);ulr=((exp(2*ulr)-1)/(exp(2*ulr)+1));
    llr=REWA1-1.96*sqrt(VARRE);llr=((exp(2*llr)-1)/(exp(2*llr)+1));
        if llr<=sqrt(1/82) and ulr>=sqrt(1/82);
        sum4=sum4+1;
        endif;
REzCorr=(exp(2*REWA1)-1)/(exp(2*REWA1)+1);
sum5=sum5+(REzCorr-sqrt(1/82));MSE1=MSE1+(REzCorr-sqrt(1/82))^2;
/* The below calculates Fisher's Z adj for SS */
REzCorr=REzCorr*Zadj;
ulr=ulr*Zadj;
llr=llr*Zadj;
        if llr<=sqrt(1/82) and ulr>=sqrt(1/82);
        sum11=sum11+1;
        endif;
sum3=sum3+(REzCorr-sqrt(1/82));MSE3=MSE3+(REzCorr-sqrt(1/82))^2;
/* The below calculates REss  */
Wave4=sumW4/rr;/*see Eq (5.3) in Sutton et al (2000) */
    S2w2=(t4'*z1-rr*Wave4^2)/(rr-1);/*Eq (5.4)*/
    t4=t4*SSadj;b2=b2*SSadj;
    U=(rr-1)*(Wave4-S2w2/(rr*Wave4));/*Eq (5.5)*/
    Q=(W4i'b2^2)-(b2'*W4i)^2/sumW4;/*Eq (3.2)*/
    BSvar=(Q-rr+1)/U;/*Eq (5.6)*/
        if Q<=rr-1;
        BSvar=0;
        endif;
    iBS=1; weight={};
        do while (iBS<=rr);
        weighti=1/(BSvar+Ssq4[iBS]);/*Eq(5.7)*/
        weight=weight|weighti;
        iBS=iBS+1;
        endo;  
    sumWeight2=weight'*z1;                                                                     
    REWA2=(b2'*weight)/sumWeight2; /*Eq(5.8)*/
    VARRE2=1/sumWeight2;
    ulr=REWA2+1.96*sqrt(VARRE2);
    llr=REWA2-1.96*sqrt(VARRE2);
        if llr<=sqrt(1/82) and ulr>=sqrt(1/82);
        sum6=sum6+1;
        endif;
        sum7=sum7+(REWA2-sqrt(1/82));MSE2=MSE2+(REWA2-sqrt(1/82))^2;
    kk=kk+1;
    endo;
FEBias1=(sum1/rep);RMSE1=(MSE1/rep)^.5;
UWLS3Bias=(sum2/rep);RMSE2=(MSE2/rep)^.5;
REzBias=(sum5/rep);RMSE3=(MSE3/rep)^.5;
REssBias=(sum7/rep);RMSE4=(MSE4/rep)^.5;
CovUWLS3=(sum10/rep);Isq=sum8/rep;
covREz=(sum4/rep);covREss=(sum6/rep);
ZadjBias=(sum3/rep);ZadjCov=(sum11/rep);
screen on;
Isq;;REssBias;;REzBias;;UWLS3Bias;;ZadjBias;;covREss;;covREz;;covUWLS3;;ZadjCov;;RMSE2;;RMSE1;;RMSE4;;RMSE3;
screen off;
sum1=0;sum2=0;sum3=0;sum10=0;MSE1=0;MSE2=0;MSE3=0;MSE4=0;sum11=0;
sum4=0;sum5=0;sum6=0;sum7=0;sum9=0;sum8=0;cov1=0;cov4=0;cov2=0;cov3=0;
n=100;k=50;SSadj=(n-2)/(n-1);Zadj=((4*n-2)/(4*n-1));
kk=1;
    do while (kk<=rep);/* the number of replications*/
    Seinv1={};Seinv2={};Seinv3={};Seinv4={};
    t1={}; t2={};b2={};t3={};t4={};
    r={};W1i={};Zf={};
    Ssq1={};Ssq3={};
    W2i={};W3i={};W4i={};
    Ssq2={}; Ssq4={};
        j=1;
        do while (j<=k);
                X2=rndn(n,1)/9;
/*Correlation 2 ways: standard, corz, and UWLSdf3, cor*/
            X1=ones(n,1);
            Y=X1+X2+rndn(n,1);
            X=X2;
        _olsres=1;
        { nam,m,b,stb,vc,std,sig,cx,rsq,resid,dbw } = ols(0,Y,X);
        ti=(b[2])/std[2];pcpart=ti^2+n+1;
/*cor is the correlation with +3 df; corz is the conventional corr; both from the t-formula*/
            cor=ti/sqrt(pcpart);corz=ti/sqrt(pcpart-3);
/*contine 1*/
/*contine 2*/
/*contine 3*/
            Zfi=.5*ln((1+corz)/(1-corz));
            SEz=1/sqrt(n-3);SErob=(1-corz^2)/sqrt(n-1);
/*ri calculted for the regression and it is the same as corz using the t-formula*/
            ri=sqrt(rsq)*b[2]/abs(b[2]);
            SEBook=sqrt((1-cor^2)/(n+1));
            SE4=sqrt((1-cor^2)/(n-1));
            t1i=Zfi/SEz;Seinv1i=1/SEz;
            t2i=cor/SEbook;Seinv2i=1/SEbook;
            t3i=corz/SErob;Seinv3i=1/SErob;
            t4i=cor/SE4;Seinv4i=1/SE4;
            Seinv1=Seinv1|Seinv1i;t1=t1|t1i;
            Seinv2=Seinv2|Seinv2i;t2=t2|t2i;
            Seinv3=Seinv3|Seinv3i;t3=t3|t3i;
            Seinv4=Seinv4|Seinv4i;t4=t4|t4i;
        b2=b2|corz;Zf=Zf|Zfi;r=r|ri;
        W1ii=Seinv1i^2;W4ii=Seinv4i^2;
        W2ii=Seinv2i^2;W3ii=Seinv3i^2;
        W1i=W1i|W1ii;W2i=W2i|W2ii;W3i=W3i|W3ii;W4i=W4i|W4ii;
        Ssq1=Ssq1|SEz^2;Ssq2=Ssq2|SEBook^2;
        Ssq3=Ssq3|SErob^2;Ssq4=Ssq4|SE4^2;
        j=j+1;
        endo;  
    rr=k;
    z1=ones(rr,1);
    sumW1=W1i'*z1;sumW2=W2i'*z1;sumW3=W3i'*z1;sumW4=W4i'*z1;
/* This calculates UWLS+3 */
bb2=inv(Seinv2'*Seinv2)*Seinv2't2;
sum2=sum2+(bb2-sqrt(1/82));MSE4=MSE4+(bb2-sqrt(1/82))^2;
s2wls2=(t2-Seinv2*bb2)'*(t2-Seinv2*bb2)/(rr-1);
WLSVAR2=s2wls2*inv(Seinv2'*Seinv2);
UL2=bb2[1]+2.01*sqrt(WLSVAR2);
LL2=bb2[1]-2.01*sqrt(WLSVAR2);
                    if LL2<=sqrt(1/82) and UL2>=sqrt(1/82);
                    sum10=sum10+1;
                    endif; 
bb3=inv(Seinv3'*Seinv3)*Seinv3't3;
s2wls3=(t3-Seinv3*bb3)'*(t3-Seinv3*bb3)/(rr-1);
I2=(s2wls3-1)/s2wls3;
if I2<0;I2=0;endif;sum8=sum8+I2;
/* The below calculates REz  */
Wave1=sumW1/rr;/*see Eq (5.3) in Sutton et al (2000) */
    S2w1=(t1'*z1-rr*Wave1^2)/(rr-1);/*Eq (5.4)*/
    U=(rr-1)*(Wave1-S2w1/(rr*Wave1));/*Eq (5.5)*/
    Q=(W1i'Zf^2)-(Zf'*W1i)^2/sumW1;/*Eq (3.2)*/
    BSvar=(Q-rr+1)/U;/*Eq (5.6)*/
        if Q<=rr-1;
        BSvar=0;
        endif;
    iBS=1; weight={};
        do while (iBS<=rr);
        weighti=1/(BSvar+Ssq1[iBS]);/*Eq(5.7)*/
        weight=weight|weighti;
        iBS=iBS+1;
        endo;                                                                   
    sumWeight1=weight'*z1;
    REWA1=(Zf'*weight)/sumWeight1; /*Eq(5.8)*/
    VARRE=1/sumWeight1;
    ulr=REWA1+1.96*sqrt(VARRE);ulr=((exp(2*ulr)-1)/(exp(2*ulr)+1));
    llr=REWA1-1.96*sqrt(VARRE);llr=((exp(2*llr)-1)/(exp(2*llr)+1));
        if llr<=sqrt(1/82) and ulr>=sqrt(1/82);
        sum4=sum4+1;
        endif;
REzCorr=(exp(2*REWA1)-1)/(exp(2*REWA1)+1);
sum5=sum5+(REzCorr-sqrt(1/82));MSE1=MSE1+(REzCorr-sqrt(1/82))^2;
/* The below calculates Fisher's Z adj for SS */
REzCorr=REzCorr*Zadj;
ulr=ulr*Zadj;
llr=llr*Zadj;
        if llr<=sqrt(1/82) and ulr>=sqrt(1/82);
        sum11=sum11+1;
        endif;
sum3=sum3+(REzCorr-sqrt(1/82));MSE3=MSE3+(REzCorr-sqrt(1/82))^2;
/* The below calculates REss  */
Wave4=sumW4/rr;/*see Eq (5.3) in Sutton et al (2000) */
    S2w2=(t4'*z1-rr*Wave4^2)/(rr-1);/*Eq (5.4)*/
    t4=t4*SSadj;b2=b2*SSadj;
    U=(rr-1)*(Wave4-S2w2/(rr*Wave4));/*Eq (5.5)*/
    Q=(W4i'b2^2)-(b2'*W4i)^2/sumW4;/*Eq (3.2)*/
    BSvar=(Q-rr+1)/U;/*Eq (5.6)*/
        if Q<=rr-1;
        BSvar=0;
        endif;
    iBS=1; weight={};
        do while (iBS<=rr);
        weighti=1/(BSvar+Ssq4[iBS]);/*Eq(5.7)*/
        weight=weight|weighti;
        iBS=iBS+1;
        endo;  
    sumWeight2=weight'*z1;                                                                     
    REWA2=(b2'*weight)/sumWeight2; /*Eq(5.8)*/
    VARRE2=1/sumWeight2;
    ulr=REWA2+1.96*sqrt(VARRE2);
    llr=REWA2-1.96*sqrt(VARRE2);
        if llr<=sqrt(1/82) and ulr>=sqrt(1/82);
        sum6=sum6+1;
        endif;
        sum7=sum7+(REWA2-sqrt(1/82));MSE2=MSE2+(REWA2-sqrt(1/82))^2;
    kk=kk+1;
    endo;
FEBias1=(sum1/rep);RMSE1=(MSE1/rep)^.5;
UWLS3Bias=(sum2/rep);RMSE2=(MSE2/rep)^.5;
REzBias=(sum5/rep);RMSE3=(MSE3/rep)^.5;
REssBias=(sum7/rep);RMSE4=(MSE4/rep)^.5;
CovUWLS3=(sum10/rep);Isq=sum8/rep;
covREz=(sum4/rep);covREss=(sum6/rep);
ZadjBias=(sum3/rep);ZadjCov=(sum11/rep);
screen on;
Isq;;REssBias;;REzBias;;UWLS3Bias;;ZadjBias;;covREss;;covREz;;covUWLS3;;ZadjCov;;RMSE2;;RMSE1;;RMSE4;;RMSE3;
screen off;
sum1=0;sum2=0;sum3=0;sum10=0;MSE1=0;MSE2=0;MSE3=0;MSE4=0;sum11=0;
sum4=0;sum5=0;sum6=0;sum7=0;sum9=0;sum8=0;cov1=0;cov4=0;cov2=0;cov3=0;
n=200;k=50;SSadj=(n-2)/(n-1);Zadj=((4*n-2)/(4*n-1));
kk=1;
    do while (kk<=rep);/* the number of replications*/
    Seinv1={};Seinv2={};Seinv3={};Seinv4={};
    t1={}; t2={};b2={};t3={};t4={};
    r={};W1i={};Zf={};
    Ssq1={};Ssq3={};
    W2i={};W3i={};W4i={};
    Ssq2={}; Ssq4={};
        j=1;
        do while (j<=k);
                X2=rndn(n,1)/9;
/*Correlation 2 ways: standard, corz, and UWLSdf3, cor*/
            X1=ones(n,1);
            Y=X1+X2+rndn(n,1);
            X=X2;
        _olsres=1;
        { nam,m,b,stb,vc,std,sig,cx,rsq,resid,dbw } = ols(0,Y,X);
        ti=(b[2])/std[2];pcpart=ti^2+n+1;
/*cor is the correlation with +3 df; corz is the conventional corr; both from the t-formula*/
            cor=ti/sqrt(pcpart);corz=ti/sqrt(pcpart-3);
/*contine 1*/
/*contine 2*/
/*contine 3*/
            Zfi=.5*ln((1+corz)/(1-corz));
            SEz=1/sqrt(n-3);SErob=(1-corz^2)/sqrt(n-1);
/*ri calculted for the regression and it is the same as corz using the t-formula*/
            ri=sqrt(rsq)*b[2]/abs(b[2]);
            SEBook=sqrt((1-cor^2)/(n+1));
            SE4=sqrt((1-cor^2)/(n-1));
            t1i=Zfi/SEz;Seinv1i=1/SEz;
            t2i=cor/SEbook;Seinv2i=1/SEbook;
            t3i=corz/SErob;Seinv3i=1/SErob;
            t4i=cor/SE4;Seinv4i=1/SE4;
            Seinv1=Seinv1|Seinv1i;t1=t1|t1i;
            Seinv2=Seinv2|Seinv2i;t2=t2|t2i;
            Seinv3=Seinv3|Seinv3i;t3=t3|t3i;
            Seinv4=Seinv4|Seinv4i;t4=t4|t4i;
        b2=b2|corz;Zf=Zf|Zfi;r=r|ri;
        W1ii=Seinv1i^2;W4ii=Seinv4i^2;
        W2ii=Seinv2i^2;W3ii=Seinv3i^2;
        W1i=W1i|W1ii;W2i=W2i|W2ii;W3i=W3i|W3ii;W4i=W4i|W4ii;
        Ssq1=Ssq1|SEz^2;Ssq2=Ssq2|SEBook^2;
        Ssq3=Ssq3|SErob^2;Ssq4=Ssq4|SE4^2;
        j=j+1;
        endo;  
    rr=k;
    z1=ones(rr,1);
    sumW1=W1i'*z1;sumW2=W2i'*z1;sumW3=W3i'*z1;sumW4=W4i'*z1;
/* This calculates UWLS+3 */
bb2=inv(Seinv2'*Seinv2)*Seinv2't2;
sum2=sum2+(bb2-sqrt(1/82));MSE4=MSE4+(bb2-sqrt(1/82))^2;
s2wls2=(t2-Seinv2*bb2)'*(t2-Seinv2*bb2)/(rr-1);
WLSVAR2=s2wls2*inv(Seinv2'*Seinv2);
UL2=bb2[1]+2.01*sqrt(WLSVAR2);
LL2=bb2[1]-2.01*sqrt(WLSVAR2);
                    if LL2<=sqrt(1/82) and UL2>=sqrt(1/82);
                    sum10=sum10+1;
                    endif; 
bb3=inv(Seinv3'*Seinv3)*Seinv3't3;
s2wls3=(t3-Seinv3*bb3)'*(t3-Seinv3*bb3)/(rr-1);
I2=(s2wls3-1)/s2wls3;
if I2<0;I2=0;endif;sum8=sum8+I2;
/* The below calculates REz  */
Wave1=sumW1/rr;/*see Eq (5.3) in Sutton et al (2000) */
    S2w1=(t1'*z1-rr*Wave1^2)/(rr-1);/*Eq (5.4)*/
    U=(rr-1)*(Wave1-S2w1/(rr*Wave1));/*Eq (5.5)*/
    Q=(W1i'Zf^2)-(Zf'*W1i)^2/sumW1;/*Eq (3.2)*/
    BSvar=(Q-rr+1)/U;/*Eq (5.6)*/
        if Q<=rr-1;
        BSvar=0;
        endif;
    iBS=1; weight={};
        do while (iBS<=rr);
        weighti=1/(BSvar+Ssq1[iBS]);/*Eq(5.7)*/
        weight=weight|weighti;
        iBS=iBS+1;
        endo;                                                                   
    sumWeight1=weight'*z1;
    REWA1=(Zf'*weight)/sumWeight1; /*Eq(5.8)*/
    VARRE=1/sumWeight1;
    ulr=REWA1+1.96*sqrt(VARRE);ulr=((exp(2*ulr)-1)/(exp(2*ulr)+1));
    llr=REWA1-1.96*sqrt(VARRE);llr=((exp(2*llr)-1)/(exp(2*llr)+1));
        if llr<=sqrt(1/82) and ulr>=sqrt(1/82);
        sum4=sum4+1;
        endif;
REzCorr=(exp(2*REWA1)-1)/(exp(2*REWA1)+1);
sum5=sum5+(REzCorr-sqrt(1/82));MSE1=MSE1+(REzCorr-sqrt(1/82))^2;
/* The below calculates Fisher's Z adj for SS */
REzCorr=REzCorr*Zadj;
ulr=ulr*Zadj;
llr=llr*Zadj;
        if llr<=sqrt(1/82) and ulr>=sqrt(1/82);
        sum11=sum11+1;
        endif;
sum3=sum3+(REzCorr-sqrt(1/82));MSE3=MSE3+(REzCorr-sqrt(1/82))^2;
/* The below calculates REss  */
Wave4=sumW4/rr;/*see Eq (5.3) in Sutton et al (2000) */
    S2w2=(t4'*z1-rr*Wave4^2)/(rr-1);/*Eq (5.4)*/
    t4=t4*SSadj;b2=b2*SSadj;
    U=(rr-1)*(Wave4-S2w2/(rr*Wave4));/*Eq (5.5)*/
    Q=(W4i'b2^2)-(b2'*W4i)^2/sumW4;/*Eq (3.2)*/
    BSvar=(Q-rr+1)/U;/*Eq (5.6)*/
        if Q<=rr-1;
        BSvar=0;
        endif;
    iBS=1; weight={};
        do while (iBS<=rr);
        weighti=1/(BSvar+Ssq4[iBS]);/*Eq(5.7)*/
        weight=weight|weighti;
        iBS=iBS+1;
        endo;  
    sumWeight2=weight'*z1;                                                                     
    REWA2=(b2'*weight)/sumWeight2; /*Eq(5.8)*/
    VARRE2=1/sumWeight2;
    ulr=REWA2+1.96*sqrt(VARRE2);
    llr=REWA2-1.96*sqrt(VARRE2);
        if llr<=sqrt(1/82) and ulr>=sqrt(1/82);
        sum6=sum6+1;
        endif;
        sum7=sum7+(REWA2-sqrt(1/82));MSE2=MSE2+(REWA2-sqrt(1/82))^2;
    kk=kk+1;
    endo;
FEBias1=(sum1/rep);RMSE1=(MSE1/rep)^.5;
UWLS3Bias=(sum2/rep);RMSE2=(MSE2/rep)^.5;
REzBias=(sum5/rep);RMSE3=(MSE3/rep)^.5;
REssBias=(sum7/rep);RMSE4=(MSE4/rep)^.5;
CovUWLS3=(sum10/rep);Isq=sum8/rep;
covREz=(sum4/rep);covREss=(sum6/rep);
ZadjBias=(sum3/rep);ZadjCov=(sum11/rep);
screen on;
Isq;;REssBias;;REzBias;;UWLS3Bias;;ZadjBias;;covREss;;covREz;;covUWLS3;;ZadjCov;;RMSE2;;RMSE1;;RMSE4;;RMSE3;
screen off;
sum1=0;sum2=0;sum3=0;sum10=0;MSE1=0;MSE2=0;MSE3=0;MSE4=0;sum11=0;
sum4=0;sum5=0;sum6=0;sum7=0;sum9=0;sum8=0;cov1=0;cov4=0;cov2=0;cov3=0;
n=400;k=50;SSadj=(n-2)/(n-1);Zadj=((4*n-2)/(4*n-1));
kk=1;
    do while (kk<=rep);/* the number of replications*/
    Seinv1={};Seinv2={};Seinv3={};Seinv4={};
    t1={}; t2={};b2={};t3={};t4={};
    r={};W1i={};Zf={};
    Ssq1={};Ssq3={};
    W2i={};W3i={};W4i={};
    Ssq2={}; Ssq4={};
        j=1;
        do while (j<=k);
                X2=rndn(n,1)/9;
/*Correlation 2 ways: standard, corz, and UWLSdf3, cor*/
            X1=ones(n,1);
            Y=X1+X2+rndn(n,1);
            X=X2;
        _olsres=1;
        { nam,m,b,stb,vc,std,sig,cx,rsq,resid,dbw } = ols(0,Y,X);
        ti=(b[2])/std[2];pcpart=ti^2+n+1;
/*cor is the correlation with +3 df; corz is the conventional corr; both from the t-formula*/
            cor=ti/sqrt(pcpart);corz=ti/sqrt(pcpart-3);
/*contine 1*/
/*contine 2*/
/*contine 3*/
            Zfi=.5*ln((1+corz)/(1-corz));
            SEz=1/sqrt(n-3);SErob=(1-corz^2)/sqrt(n-1);
/*ri calculted for the regression and it is the same as corz using the t-formula*/
            ri=sqrt(rsq)*b[2]/abs(b[2]);
            SEBook=sqrt((1-cor^2)/(n+1));
            SE4=sqrt((1-cor^2)/(n-1));
            t1i=Zfi/SEz;Seinv1i=1/SEz;
            t2i=cor/SEbook;Seinv2i=1/SEbook;
            t3i=corz/SErob;Seinv3i=1/SErob;
            t4i=cor/SE4;Seinv4i=1/SE4;
            Seinv1=Seinv1|Seinv1i;t1=t1|t1i;
            Seinv2=Seinv2|Seinv2i;t2=t2|t2i;
            Seinv3=Seinv3|Seinv3i;t3=t3|t3i;
            Seinv4=Seinv4|Seinv4i;t4=t4|t4i;
        b2=b2|corz;Zf=Zf|Zfi;r=r|ri;
        W1ii=Seinv1i^2;W4ii=Seinv4i^2;
        W2ii=Seinv2i^2;W3ii=Seinv3i^2;
        W1i=W1i|W1ii;W2i=W2i|W2ii;W3i=W3i|W3ii;W4i=W4i|W4ii;
        Ssq1=Ssq1|SEz^2;Ssq2=Ssq2|SEBook^2;
        Ssq3=Ssq3|SErob^2;Ssq4=Ssq4|SE4^2;
        j=j+1;
        endo;  
    rr=k;
    z1=ones(rr,1);
    sumW1=W1i'*z1;sumW2=W2i'*z1;sumW3=W3i'*z1;sumW4=W4i'*z1;
/* This calculates UWLS+3 */
bb2=inv(Seinv2'*Seinv2)*Seinv2't2;
sum2=sum2+(bb2-sqrt(1/82));MSE4=MSE4+(bb2-sqrt(1/82))^2;
s2wls2=(t2-Seinv2*bb2)'*(t2-Seinv2*bb2)/(rr-1);
WLSVAR2=s2wls2*inv(Seinv2'*Seinv2);
UL2=bb2[1]+2.01*sqrt(WLSVAR2);
LL2=bb2[1]-2.01*sqrt(WLSVAR2);
                    if LL2<=sqrt(1/82) and UL2>=sqrt(1/82);
                    sum10=sum10+1;
                    endif; 
bb3=inv(Seinv3'*Seinv3)*Seinv3't3;
s2wls3=(t3-Seinv3*bb3)'*(t3-Seinv3*bb3)/(rr-1);
I2=(s2wls3-1)/s2wls3;
if I2<0;I2=0;endif;sum8=sum8+I2;
/* The below calculates REz  */
Wave1=sumW1/rr;/*see Eq (5.3) in Sutton et al (2000) */
    S2w1=(t1'*z1-rr*Wave1^2)/(rr-1);/*Eq (5.4)*/
    U=(rr-1)*(Wave1-S2w1/(rr*Wave1));/*Eq (5.5)*/
    Q=(W1i'Zf^2)-(Zf'*W1i)^2/sumW1;/*Eq (3.2)*/
    BSvar=(Q-rr+1)/U;/*Eq (5.6)*/
        if Q<=rr-1;
        BSvar=0;
        endif;
    iBS=1; weight={};
        do while (iBS<=rr);
        weighti=1/(BSvar+Ssq1[iBS]);/*Eq(5.7)*/
        weight=weight|weighti;
        iBS=iBS+1;
        endo;                                                                   
    sumWeight1=weight'*z1;
    REWA1=(Zf'*weight)/sumWeight1; /*Eq(5.8)*/
    VARRE=1/sumWeight1;
    ulr=REWA1+1.96*sqrt(VARRE);ulr=((exp(2*ulr)-1)/(exp(2*ulr)+1));
    llr=REWA1-1.96*sqrt(VARRE);llr=((exp(2*llr)-1)/(exp(2*llr)+1));
        if llr<=sqrt(1/82) and ulr>=sqrt(1/82);
        sum4=sum4+1;
        endif;
REzCorr=(exp(2*REWA1)-1)/(exp(2*REWA1)+1);
sum5=sum5+(REzCorr-sqrt(1/82));MSE1=MSE1+(REzCorr-sqrt(1/82))^2;
/* The below calculates Fisher's Z adj for SS */
REzCorr=REzCorr*Zadj;
ulr=ulr*Zadj;
llr=llr*Zadj;
        if llr<=sqrt(1/82) and ulr>=sqrt(1/82);
        sum11=sum11+1;
        endif;
sum3=sum3+(REzCorr-sqrt(1/82));MSE3=MSE3+(REzCorr-sqrt(1/82))^2;
/* The below calculates REss  */
Wave4=sumW4/rr;/*see Eq (5.3) in Sutton et al (2000) */
    S2w2=(t4'*z1-rr*Wave4^2)/(rr-1);/*Eq (5.4)*/
    t4=t4*SSadj;b2=b2*SSadj;
    U=(rr-1)*(Wave4-S2w2/(rr*Wave4));/*Eq (5.5)*/
    Q=(W4i'b2^2)-(b2'*W4i)^2/sumW4;/*Eq (3.2)*/
    BSvar=(Q-rr+1)/U;/*Eq (5.6)*/
        if Q<=rr-1;
        BSvar=0;
        endif;
    iBS=1; weight={};
        do while (iBS<=rr);
        weighti=1/(BSvar+Ssq4[iBS]);/*Eq(5.7)*/
        weight=weight|weighti;
        iBS=iBS+1;
        endo;  
    sumWeight2=weight'*z1;                                                                     
    REWA2=(b2'*weight)/sumWeight2; /*Eq(5.8)*/
    VARRE2=1/sumWeight2;
    ulr=REWA2+1.96*sqrt(VARRE2);
    llr=REWA2-1.96*sqrt(VARRE2);
        if llr<=sqrt(1/82) and ulr>=sqrt(1/82);
        sum6=sum6+1;
        endif;
        sum7=sum7+(REWA2-sqrt(1/82));MSE2=MSE2+(REWA2-sqrt(1/82))^2;
    kk=kk+1;
    endo;
FEBias1=(sum1/rep);RMSE1=(MSE1/rep)^.5;
UWLS3Bias=(sum2/rep);RMSE2=(MSE2/rep)^.5;
REzBias=(sum5/rep);RMSE3=(MSE3/rep)^.5;
REssBias=(sum7/rep);RMSE4=(MSE4/rep)^.5;
CovUWLS3=(sum10/rep);Isq=sum8/rep;
covREz=(sum4/rep);covREss=(sum6/rep);
ZadjBias=(sum3/rep);ZadjCov=(sum11/rep);
screen on;
Isq;;REssBias;;REzBias;;UWLS3Bias;;ZadjBias;;covREss;;covREz;;covUWLS3;;ZadjCov;;RMSE2;;RMSE1;;RMSE4;;RMSE3;
screen off;
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