
20040283_additionalmaterial/bootstrap.sas
**************************************************;
**  Social Security Project                     **;
**  January 2003                                **;
**  Bootstrap program, based on estimated matrices;
**************************************************;

%include m_lib;
filename deflate "d:\Analysis\Macros\m_deflate.sas";
filename mvn "d:\Analysis\Macros\m_mvn.sas";
%include mvn;
%include macros;

%macro bootstrap;

proc delete data=working.theta; run;
proc delete data=working.lambda; run;

%do repnum=1 %to 50;

** NOTE: drep for men;

*-----Definitions----;
** Various definitions that are needed;
%let datain=pscboot.drep&repnum.a;
%let matrix=drep&repnum.a;
%let prefix=drep&repnum.a;
%let pdmatrix=drep&repnum.apd;
%let deflate=pce; *pce or tnote;
%let begyear=1951;
%let endyear=1991;
%let numobs=85;
%let printmat=0;

*-----Creating a positive definite matrix------;
  %createmat
  %simplepd

*-----Creating the simulated population-------;
* Computing the means vector;
proc sort data=&prefix.list; by year1; run;
data mean;
  set &prefix.list;
  by year1;
  if first.year1 and (&begyear le year1 le &endyear) then output;
  keep con1est;
run;

* Taking draws;
%mvn(varcov=&prefix.pd,            
   means=mean,              
   n=4000,                  
   seed=90401,               
   sample=sim&prefix)             

* Computing the earnings quantities of interest;
%let y=%eval(&endyear - &begyear + 1);

data data1;
  set sim&prefix;
  %include deflate;
  array coli{&y}   col1 - col&y;
  array rearni{&y}  rearn1 - rearn&y;
  array learni{&y}  learn1 - learn&y;
  array nearni{&y}  nearn1 - nearn&y;
  array aearni{&y}  aearn1 - aearn&y;
  lifeearn=0;
  do i = 1 to &y;
     nearni{i} = exp(coli{i});
     rearni{i} = nearni{i}/&deflate{i+&begyear-1951}*&deflate{51};
     learni{i} = log(rearni{i});
     if i gt 4 then aearni{i}=0.2*(learni{i}+learni{i-1}+learni{i-2}+learni{i-3}+learni{i-4});
     lifeearn  = lifeearn + rearni{i}/((1.02)**(i-1));
     end;
  llifeearn=log(lifeearn);   
run;

* Writing out a panel data set;
data data2;
  set data1;
   array learni{&y} learn1 - learn&y;
   array nearni{&y} nearn1 - nearn&y;
   array aearni{&y}  aearn1 - aearn&y;
   do i=1 to &y;
     year    = i + &begyear - 1;
     lanearn = learni{i};
     nearn   = nearni{i};
     avearn  = aearni{i};
     output;  keep year lanearn llifeearn nearn avearn;
   end;
run; 


*-----Running the regressions-------;
proc sort data=data2;  by year;  run;
proc reg data=data2 outest=outdata1 noprint;
  model llifeearn=lanearn;
  by year;
run;
proc append base=working.theta data=outdata1; run;

proc reg data=data2 outest=outdata2 noprint;
  model lanearn=llifeearn;
  by year;
run;
proc append base=working.lambda data=outdata2; run;

%end;
%mend bootstrap;

%bootstrap

/*
proc print data=working.theta;  run;
proc print data=working.lambda; run;
*/

proc sort data=working.theta; by year; run;
proc sort data=working.lambda; by year; run;

proc univariate data=working.theta noprint; 
  var lanearn; 
  by year;
  output out=temp mean=mean std=stddev p5=p5 p95=p95; 
run;
proc print data=temp; run;

proc univariate data=working.lambda noprint; 
  var llifeearn; 
  by year;
  output out=temp mean=mean std=stddev p5=p5 p95=p95;
run;
proc print data=temp; run;

endsas;



20040283_additionalmaterial/cfboot1.sas
**************************************************;
**  Social Security Project                     **;
**  January 2004
**  The bootstrapping program
**************************************************;

libname lib '/usr/restrict/solon/work/Sasdata';
libname here '/usr/restrict/solon/work/Ss_dynam/Aml/Bootstrp';
options replace;
options linesize=120 pagesize=45;

*======================== The Basic Parameters ===========================;
%let theseed=48823;  *for the random number generator;
%let beginrep=52;     *the rep number to begin at--the current program generates up to 200
reps;
%let totalrep=29;    *how many reps to do then;

* --------- Things not to change ---------------------;
%let amlmktab=/usr/work/sjhaider/ariel2/Aml0/mktab;

*======================== The Macros To Be Used Within the Big Macro ===========================;
** The following macros are called throughout;

*--------------Writing the aML programs--------------;
*NOTE:  mostly taken from cfNxz.sas;
*NOTE:  m_misc not needed because only coding up for constant regressor;
%macro tobs(begyr,endyr);

%do yr1=&begyr %to &endyr;
%do yr2=&yr1   %to &endyr;

  data _null_;
    file "&pref%eval(&yr1-1900)%eval(&yr2-1900).aml";

  array limit{41} _temporary_
   (3600     3600     3600     3600     4200
    4200     4200     4200     4800     4800
    4800     4800     4800     4800     4800
    6600     6600     7800     7800     7800
    7800     9000     10800    13200    14100
    15300    16500    17700    22900    25900
    29700    32400    35700    37800    39600
    42000    43800    45000    48000    51300
    53400);

  tlimit1=log(limit{&yr1-1950});
  tuplim1=ceil(tlimit1*10000)/10000;
  tlimit2=log(limit{&yr2-1950});
  tuplim2=ceil(tlimit2*10000)/10000;

put
"dsn=&pref.data.dat;                              "/
"option save step;                                "/
"option iterations = 800;                         "/
"                                                 ";
      
if &yr1=&yr2 then do; put
      
"define regressor set AlphaX;                     "/
"  var = 1;                                       "/
"                                                 "/
"define normal distribution; dim=1;               "/
"  name=v;                                        "/
"                                                 "/
"define parameter tau1;                           "/
"define parameter tau2;                           "/
"                                                 "/
"probit model;  keep if year==&yr1                "/
"                       and (ssearn==lowlim);     "/
"  outcome = 1-(ssearn==lowlim);                  "/
"  threshold = tau1;                              "/
"  model   = regset AlphaX +                      "/
"            res(draw=_id, ref=v);                "/
"                                                 "/
"continuous model;  keep if year==&yr1            "/
"                  and (lowlim<ssearn<uplim);     "/
"  outcome = ssearn;                              "/
"  model   = regset AlphaX +                      "/
"            res(draw=_id, ref=v);                "/
"                                                 "/
"probit model;  keep if year==&yr1                "/
"                       and (ssearn==uplim);      "/
"  outcome = (ssearn==uplim);                     "/
"  threshold = tau2;                              "/
"  model = regset AlphaX +                        "/
"          res(draw=_id, ref=v);                  "/
"                                                 "/
"Starting Values;                                 "/
"  Constant     T    9                            "/
"  SigmaV       T    3                            "/
"  tau1         F    3.1920                       "/
"  tau2         F    " tuplim1                     /
"  ;                                              ";

end;
else do; put

"define regressor set AlphaX;                     "/
"  var = 1 ;                                      "/
"                                                 "/
"define regressor set BetaX;                      "/
"  var = 1 ;                                      "/
"                                                 "/
"define normal distribution; dim=2;               "/
"  name=v;                                        "/
"  name=u;                                        "/
"                                                 "/
"define parameter tau1;                           "/
"define parameter tau2;                           "/
"define parameter tau3;                           "/
"                                                 "/
"/** First Model  **/                             "/
"probit model;  keep if year==&yr1                "/
"                       and (ssearn==lowlim);     "/
"  outcome = 1-(ssearn==lowlim);                  "/
"  threshold = tau1;                              "/
"  model   = regset AlphaX +                      "/
"            res(draw=_id, ref=v);                "/
"                                                 "/
"continuous model;  keep if year==&yr1            "/
"                  and (lowlim<ssearn<uplim);     "/
"  outcome = ssearn;                              "/
"  model   = regset AlphaX +                      "/
"            res(draw=_id, ref=v);                "/
"                                                 "/
"probit model;  keep if year==&yr1                "/
"                       and (ssearn==uplim);      "/
"  outcome = (ssearn==uplim);                     "/
"  threshold = tau2;                              "/
"  model = regset AlphaX +                        "/
"          res(draw=_id, ref=v);                  "/
"                                                 "/
"/** Second Model **/                             "/
"probit model;  keep if year==&yr2                "/
"                       and (ssearn==lowlim);     "/
"  outcome = 1-(ssearn==lowlim);                  "/
"  threshold = tau1;                              "/
"  model   = regset BetaX +                       "/
"            res(draw=_id, ref=u);                "/
"                                                 "/
"continuous model;  keep if year==&yr2            "/
"                  and (lowlim<ssearn<uplim);     "/
"  outcome = ssearn;                              "/
"  model   = regset BetaX +                       "/
"            res(draw=_id, ref=u);                "/
"                                                 "/
"probit model;  keep if year==&yr2                "/
"                       and (ssearn==uplim);      "/
"  outcome = (ssearn==uplim);                     "/
"  threshold = tau3;                              "/
"  model = regset BetaX +                         "/
"          res(draw=_id, ref=u);                  "/
"                                                 "/
"Starting values;                                 "/
"  Alpha0       TFTT    9                         "/
"  Beta0        FTTT    9                         "/
"  SigmaV       TFTT    3                         "/
"  SigmaU       FTTT    3                         "/
"  rho_UV       FFFT    .5                        "/
"  tau1         FFFF    3.1920                    "/
"  tau2         FFFF    " tuplim1                 / 
"  tau3         FFFF    " tuplim2                 / 
" ;                                               ";

end;
run;

X "/usr/work/sjhaider/ariel2/Aml0/aml &pref%eval(&yr1-1900)%eval(&yr2-1900)";
run;
X "rm z.*";
run;

%end;
%end;
%mend;

*---------Writes out successive variance file names-----------;
%macro vars;
%do yr=&begyr %to &endyr;
&pref%eval(&yr-1900)%eval(&yr-1900) 
%end;
%mend;

*---------Writes out successive covariance files names--------;
%macro covs;
%do yr=&begyr %to &endyr;
&pref%eval(&baseyr-1900)%eval(&yr-1900)
%end;
%mend;

*---------Reads in the variances------------------------------;
%macro readin1 (begyr= ,endyr= ) ;

X "&amlmktab -c %vars > &pref.temp.out";
run;

data data1 (keep=year1 year2 con1est con1se sig1est sig1se sig2est sig3se rhoest rhose);
    attrib
      year1 label= "First year"   length=3
      year2 label= "Second year" length=3
      ;
      
    /* Reading in the data */
    infile "&pref.temp.out" missover lrecl=160 dlm=',';
    input varname $8. @ ;
    
    if upcase(varname) = "CONSTANT" then input
      %do yr=&begyr %to &endyr;
        c1%eval(&yr-1900)%eval(&yr-1900) $
      %end;
      /* Go to the next line */
      / 
      %do yr=&begyr %to &endyr;
        c2%eval(&yr-1900)%eval(&yr-1900) $
      %end;
      /* Go to the next line for SIGMAV*/
      / 
      name1 $
      %do yr=&begyr %to &endyr;
        sv1%eval(&yr-1900)%eval(&yr-1900) $
      %end;
      /* Go to the next line */
      / 
      %do yr=&begyr %to &endyr;
        sv2%eval(&yr-1900)%eval(&yr-1900) $
      %end;

      ; /* to close the input statement */
    
    /* Outputting the data */
      if upcase(varname) = "CONSTANT" then do;
        %do yr=&begyr %to &endyr;
          year1= &yr ;
          year2= &yr ;
          con1est= translate (c1%eval(&yr-1900)%eval(&yr-1900), "  ", "*") * 1 ;
          con1se = translate (c2%eval(&yr-1900)%eval(&yr-1900), "  ", "()") * 1 ;
          sig1est= translate (sv1%eval(&yr-1900)%eval(&yr-1900), "  ", "*") * 1 ;
          sig1se = translate (sv2%eval(&yr-1900)%eval(&yr-1900), "  ", "()") * 1 ;
          output ;
        %end;
      end;
run;

data here.&outdata;
  set here.&outdata data1;
run;

%mend;


*---------Reads in the covariances----------------------------;
%macro readin2 (baseyr= ,begyr= ,endyr= ) ;

X "&amlmktab -c %covs > &pref.temp.out";
run;

data data1 (keep=year1 year2 con1est con1se sig1est sig1se sig2est sig2se rhoest rhose);
   attrib
    year1 label= "First year"   length=3
    year2 label= "Second year" length=3
   	;
   
   /* Reading in the data */
   infile "&pref.temp.out" missover lrecl=160 dlm=',';
   input varname $6. @ ;
   
   if upcase(varname) = "SIGMAV" then input
     %do yr=&begyr %to &endyr;
       sv1%eval(&baseyr-1900)%eval(&yr-1900) $
     %end;
     /* Go to the next line */
     / 
     %do yr=&begyr %to &endyr;
       sv2%eval(&baseyr-1900)%eval(&yr-1900) $
     %end;
   
     /* Go to the next line for SIGMAU*/
     /
     name1 $ 
     %do yr=&begyr %to &endyr;
       su1%eval(&baseyr-1900)%eval(&yr-1900) $
     %end;
     /* Go to the next line */
     / 
     %do yr=&begyr %to &endyr;
       su2%eval(&baseyr-1900)%eval(&yr-1900) $
     %end;
   
     /* Go to the next line for RHO_UV*/
     /
     name2 $ 
     %do yr=&begyr %to &endyr;
       ruv1%eval(&baseyr-1900)%eval(&yr-1900) $
     %end;
     /* Go to the next line */
     / 
     %do yr=&begyr %to &endyr;
       ruv2%eval(&baseyr-1900)%eval(&yr-1900) $
     %end;
     ; /* To end the if upcase statement */
   
   /* Outputting the data */
   if upcase(varname) = "SIGMAV" then do;
    %do yr=&begyr %to &endyr;
    year1= &baseyr ;
    year2= &yr ;
    sig1est= translate (sv1%eval(&baseyr-1900)%eval(&yr-1900), "  ", "*") * 1 ;
    sig1se = translate (sv2%eval(&baseyr-1900)%eval(&yr-1900), "  ", "()") * 1 ;
    sig2est= translate (su1%eval(&baseyr-1900)%eval(&yr-1900), "  ", "*") * 1 ;
    sig2se = translate (su2%eval(&baseyr-1900)%eval(&yr-1900), "  ", "()") * 1 ;
    rhoest = translate (ruv1%eval(&baseyr-1900)%eval(&yr-1900), "  ", "*") * 1 ;
    rhose = translate (ruv2%eval(&baseyr-1900)%eval(&yr-1900), "  ", "()") * 1 ;
     output ;
    %end;
   end;
run;

data here.&outdata;
  set here.&outdata data1;
run;

%mend;

*======================== The Big Macro ===========================;

%macro bigone;

** Other parameter values;
%let sampsize=821;
%let vars= bootid biryear black white hispan indweigh year ssearn earnlim earnlow lowlim uplim;


*------------Building the data set of random numbers and sorting-----------;
data random;
  do i=1 to &sampsize*100;
     rep=int((i-1)/&sampsize)+1;
     bootid=i-(rep-1)*&sampsize;
     randid=int(uniform(&theseed)*&sampsize)+1;
     output;
  end;
run;
proc sort data=random out=input1;  by rep randid; run;


*-------------- The big loop----------------;
%do repnum = &beginrep %to (&totalrep + &beginrep -1);
  %let pref=z&repnum.r;
  
  ** Removing all programs from the directory;
  X "rm &pref*";
  run;

  ** Selecting the right observations;
  data input2;
    set input1;
    if rep=&repnum;
  run;
  data input3;
    merge input2 (in=indata2) lib.bootdata;
    by randid;
    if indata2;
  run;

  ** Turning the cross-section into a panel;
  data input4;
    set input3;
    array vname(41) v21058-v21098;
    array maxi(41) _temporary_ ( 3600  3600  3600  3600  4200  4200  4200  4200  4800  4800
                                 4800  4800  4800  4800  4800  6600  6600  7800  7800  7800
                                 7800  9000 10800 13200 14100 15300 16500 17700 22900 25900
                                29700 32400 35700 37800 39600 42000 43800 45000 48000 51300
                                53400);
    do i=1 to 41;
      ssearn=vname(i);
      earnlim=maxi(i);
      year=1950+i;
      age=year-birthyr;
      if ssearn le 25 then ssearn=50;
      ssearn=log(ssearn); 
      earnlim=log(earnlim);
      earnlow=log(50);
      lowlim=floor(earnlow*10000)/10000;
      uplim =ceil(earnlim*10000)/10000;
      if ssearn=earnlow then ssearn=lowlim;
      if ssearn=earnlim then ssearn=uplim;
      output;
      keep &vars;
    end;
  run;


*------------------ Creating aML dataset ----------------------;
proc sort data=input4;
  by bootid;
run;

** Write the raw data;
data _null_;
  set input4;
  file "&pref.data.raw" lrecl=90;
  put &vars;
run;

** Writes the aML program;
data _null_;
  file "&pref.data.r2a";
  put  "ascii data file = &pref.data.raw;                                   ";
  put  "                                                                    ";
  put  "level 1 var = biryear black white hispan indweigh;                  ";
  put  "level 2 var = year ssearn earnlim earnlow lowlim uplim;             ";
run;

** Executes the aML program;
X "/usr/work/sjhaider/ariel2/Aml0/raw2aml &pref.data.r2a";
run;

*----------Writing and Executing the aML Programs------------;

%tobs(1951,1991)

*---------- Reading in the results from aML ------------;
*NOTE: mostly taken from graboutput.sas ;

%let outdata=drep&repnum.a;

** Initialize Data Sets;
data here.&outdata;
  keep year1 year2 con1est con1se sig1est sig1se sig2est sig2se rhoest rhose;
run;
    
  ** Reading in the variances and covariances 10 at a time;
  %readin1(begyr=1951, endyr=1956)
  %readin1(begyr=1957, endyr=1961)
  %readin1(begyr=1962, endyr=1971)
  %readin1(begyr=1972, endyr=1981)
  %readin1(begyr=1982, endyr=1991)

  %do i=1951 %to 1990;
    %if &i lt 1961 %then %do;
       %readin2(baseyr=&i, begyr=%eval(&i+1), endyr=1961)
       %readin2(baseyr=&i, begyr=1962,        endyr=1971)
       %readin2(baseyr=&i, begyr=1972,        endyr=1981)
       %readin2(baseyr=&i, begyr=1982,        endyr=1991)
       %end;
    %else %if &i lt 1971 %then %do;
       %readin2(baseyr=&i, begyr=%eval(&i+1), endyr=1971)
       %readin2(baseyr=&i, begyr=1972,        endyr=1981)
       %readin2(baseyr=&i, begyr=1982,        endyr=1991)
       %end;
    %else %if &i lt 1981 %then %do;
       %readin2(baseyr=&i, begyr=%eval(&i+1), endyr=1981)
       %readin2(baseyr=&i, begyr=1982,        endyr=1991)
       %end;
    %else %if &i lt 1991 %then %do;
       %readin2(baseyr=&i, begyr=%eval(&i+1), endyr=1991)
       %end;
    %end;

X "rm &pref.*";
run;

%end; * The big loop;
%mend; *The big one;

%bigone

endsas;







20040283_additionalmaterial/cfMxz1.sas
**************************************************;
**  Social Security Project                     **;
**  January 2003                                **;
**  See NOTES                                   **;
**************************************************;
libname lib '/usr/restrict/solon/work/Sasdata';
options compress=yes;
options linesize=120 pagesize=45;

*================  Set parameters ======================;
%let z=k; /* choosing sample */
%let zer=31;
%let x=d; 

**NOTE: x is now the zeroes, rather than regressor set--d is 31;

*================ Defining Data, Macros, etc ===========;

*----------Include statement to prepare data ------------;
%include m_misc;
%include m_&z;

*----------AML: creates and runs the tobit scripts------;
%macro tobs(begyr,endyr,i);

*defining prefix;
%let y=M;
%let pref=&y.&x.&z.&i;

X "rm &base.&pref*";
run;

%do yr1=&begyr %to &endyr;
%do yr2=&yr1   %to &endyr;

data _null_;
  file "&base.&pref%eval(&yr1-1900)%eval(&yr2-1900).aml";

  array limit{41} _temporary_
   (3600     3600     3600     3600     4200
    4200     4200     4200     4800     4800
    4800     4800     4800     4800     4800
    6600     6600     7800     7800     7800
    7800     9000     10800    13200    14100
    15300    16500    17700    22900    25900
    29700    32400    35700    37800    39600
    42000    43800    45000    48000    51300
    53400);

  tlimit1=log(limit{&yr1-1950});
  tuplim1=ceil(tlimit1*10000)/10000;
  tlimit2=log(limit{&yr2-1950});
  tuplim2=ceil(tlimit2*10000)/10000;
   
put
"dsn=&data.pan&z.&i..dat;                         "/
"option save step;                                "/
"option iterations = 800;                         "/
"                                                 ";

if &yr1=&yr2 then do; put

"define regressor set AlphaX;                     "/
"  var = 1;                                       "/
"                                                 "/
"define normal distribution; dim=1;               "/
"  name=v;                                        "/
"                                                 "/
"define parameter tau2;                           "/ 
"                                                 "/
"continuous model;  keep if year==&yr1            "/
"                        and (ssearn<uplim);      "/
"  outcome = ssearn;                              "/
"  model = regset AlphaX +                        "/
"          res(draw=_id, ref=v);                  "/
"                                                 "/
"probit model;  keep if year==&yr1                "/
"                       and (ssearn==uplim);      "/
"  outcome = (ssearn==uplim);                     "/
"  threshold = tau2 ;                             "/
"  model = regset AlphaX +                        "/
"          res(draw=_id, ref=v);                  "/
"                                                 "/
"Starting Values;                                 "/
"  Constant     T    9                            "/
"  SigmaV       T    1                            "/
"  tau2         F    " tuplim1                     /
"  ;                                              ";

end; /* if yr1 and yr2 do */

else do; put

"define regressor set AlphaX;                     "/
"  var = 1 ;                                      "/
"                                                 "/
"define regressor set BetaX;                      "/
"  var = 1 ;                                      "/
"                                                 "/
"define normal distribution; dim=2;               "/
"  name=v;                                        "/
"  name=u;                                        "/
"                                                 "/
"define parameter tau2;                           "/ 
"define parameter tau3;                           "/ 
"                                                 "/ 
"/** First Model  **/                             "/
"continuous model;  keep if year==&yr1            "/
"                        and (ssearn<uplim);      "/
"  outcome = ssearn;                              "/
"  model   = regset AlphaX +                      "/
"            res(draw=_id, ref=v);                "/
"                                                 "/
"probit model;  keep if year==&yr1                "/
"                       and (ssearn==uplim);      "/
"  outcome = (ssearn==uplim);                     "/
"  threshold = tau2;                              "/
"  model = regset AlphaX +                        "/
"          res(draw=_id, ref=v);                  "/
"                                                 "/
"/** Second Model **/                             "/
"continuous model;  keep if year==&yr2            "/
"                        and (ssearn<uplim);      "/
"  outcome = ssearn;                              "/
"  model   = regset BetaX +                       "/
"            res(draw=_id, ref=u);                "/
"                                                 "/
"probit model;  keep if year==&yr2                "/
"                       and (ssearn==uplim);      "/
"  outcome = (ssearn==uplim);                     "/
"  threshold = tau3;                              "/
"  model = regset BetaX +                         "/
"          res(draw=_id, ref=u);                  "/
"                                                 "/
"Starting values;                                 "/
"  Alpha0       TFTT    9                         "/
"  Beta0        FTTT    9                         "/
"  SigmaV       TFTT    1                         "/
"  SigmaU       FTTT    1                         "/
"  rho_UV       FFFT    .5                        "/
"  tau2         FFFF    " tuplim1                 / 
"  tau3         FFFF    " tuplim2                 / 
" ;                                               ";

end; /* else do end */

run;

X "/usr/work/sjhaider/ariel2/Aml0/aml &base.&pref%eval(&yr1-1900)%eval(&yr2-1900)";
run;

X "rm zz.*";
run;

%end;
%end;
%mend;

*=================== Calling Macros =================;

* (begyear,endyear,i--where i is the cohort) ;

%tobs(1951,1991,1)

endsas;




20040283_additionalmaterial/cfNxz1.sas
**************************************************;
**  Social Security Project                     **;
**  November 2002
**  See the NOTES program for a description
**************************************************;
libname lib '/usr/restrict/solon/work/Sasdata';
options compress=yes;
options linesize=120 pagesize=45;

*================  Set parameters ======================;
%let z=j; /* choosing sample */
%let zer=31;
%let x=d;

**NOTE: x variable used to denote regressor set--now I'm using it to denote
zeroes for the new program
d: 31 zeroes for 1931 cohort, 35 for 1939 cohort
e: 21 zeroes for 1931 cohort;

*----------Include statement to prepare data ------------;
%include m_misc;
%include m_&z;

*================ Defining Data, Macros, etc ===========;

*----------AML:  runs the tobit for one year------------;
%macro tobs(begyr,endyr,i);

*defining prefix;
%let y=N;
%let pref=&y.&x.&z.&i;

X "rm &base.&pref*";
run;


%do yr1=&begyr %to &endyr;
%do yr2=&yr1   %to &endyr;

data _null_;
  file "&base.&pref%eval(&yr1-1900)%eval(&yr2-1900).aml";

  array limit{41} _temporary_
   (3600     3600     3600     3600     4200
    4200     4200     4200     4800     4800
    4800     4800     4800     4800     4800
    6600     6600     7800     7800     7800
    7800     9000     10800    13200    14100
    15300    16500    17700    22900    25900
    29700    32400    35700    37800    39600
    42000    43800    45000    48000    51300
    53400);

  tlimit1=log(limit{&yr1-1950});
  tuplim1=ceil(tlimit1*10000)/10000;
  tlimit2=log(limit{&yr2-1950});
  tuplim2=ceil(tlimit2*10000)/10000;


  put
"dsn=&data.pan&z.&i..dat;                         "/
"option save step;                                "/
"option iterations = 800;                         "/
"                                                 ";

if &yr1=&yr2 then do; put

"define regressor set AlphaX;                     "/
"  var = 1;                                       "/
"                                                 "/
"define normal distribution; dim=1;               "/
"  name=v;                                        "/
"                                                 "/
"define parameter tau1;                           "/
"define parameter tau2;                           "/
"                                                 "/
"probit model;  keep if year==&yr1                "/ 
"                       and (ssearn==lowlim);     "/
"  outcome = 1-(ssearn==lowlim);                  "/
"  threshold = tau1;                              "/
"  model   = regset AlphaX +                      "/
"            res(draw=_id, ref=v);                "/
"                                                 "/
"continuous model;  keep if year==&yr1            "/
"                  and (lowlim<ssearn<uplim);     "/
"  outcome = ssearn;                              "/
"  model   = regset AlphaX +                      "/
"            res(draw=_id, ref=v);                "/
"                                                 "/
"probit model;  keep if year==&yr1                "/
"                       and (ssearn==uplim);      "/
"  outcome = (ssearn==uplim);                     "/
"  threshold = tau2;                              "/
"  model = regset AlphaX +                        "/
"          res(draw=_id, ref=v);                  "/
"                                                 "/
"Starting Values;                                 "/
"  Constant     T    9                            "/
"  SigmaV       T    3                            "/
"  tau1         F    3.1920                       "/
"  tau2         F    " tuplim1                     /
"  ;                                              ";

end;

else do; put

"define regressor set AlphaX;                     "/
"  var = 1 ;                                      "/
"                                                 "/
"define regressor set BetaX;                      "/
"  var = 1 ;                                      "/
"                                                 "/
"define normal distribution; dim=2;               "/
"  name=v;                                        "/
"  name=u;                                        "/
"                                                 "/
"define parameter tau1;                           "/
"define parameter tau2;                           "/
"define parameter tau3;                           "/
"                                                 "/
"/** First Model  **/                             "/
"probit model;  keep if year==&yr1                "/ 
"                       and (ssearn==lowlim);     "/
"  outcome = 1-(ssearn==lowlim);                  "/
"  threshold = tau1;                              "/
"  model   = regset AlphaX +                      "/
"            res(draw=_id, ref=v);                "/
"                                                 "/
"continuous model;  keep if year==&yr1            "/
"                  and (lowlim<ssearn<uplim);     "/
"  outcome = ssearn;                              "/
"  model   = regset AlphaX +                      "/
"            res(draw=_id, ref=v);                "/
"                                                 "/
"probit model;  keep if year==&yr1                "/
"                       and (ssearn==uplim);      "/
"  outcome = (ssearn==uplim);                     "/
"  threshold = tau2;                              "/
"  model = regset AlphaX +                        "/
"          res(draw=_id, ref=v);                  "/
"                                                 "/
"/** Second Model **/                             "/
"probit model;  keep if year==&yr2                "/ 
"                       and (ssearn==lowlim);     "/
"  outcome = 1-(ssearn==lowlim);                  "/
"  threshold = tau1;                              "/
"  model   = regset BetaX +                       "/
"            res(draw=_id, ref=u);                "/
"                                                 "/
"continuous model;  keep if year==&yr2            "/
"                  and (lowlim<ssearn<uplim);     "/
"  outcome = ssearn;                              "/
"  model   = regset BetaX +                       "/
"            res(draw=_id, ref=u);                "/
"                                                 "/
"probit model;  keep if year==&yr2                "/
"                       and (ssearn==uplim);      "/
"  outcome = (ssearn==uplim);                     "/
"  threshold = tau3;                              "/
"  model = regset BetaX +                         "/
"          res(draw=_id, ref=u);                  "/
"                                                 "/
"Starting values;                                 "/
"  Alpha0       TFTT    9                         "/
"  Beta0        FTTT    9                         "/
"  SigmaV       TFTT    3                         "/
"  SigmaU       FTTT    3                         "/
"  rho_UV       FFFT    .5                        "/
"  tau1         FFFF    3.1920                    "/
"  tau2         FFFF    " tuplim1                 /
"  tau3         FFFF    " tuplim2                 /
" ;                                               ";

end;
run;

** X "aml &base.&pref%eval(&yr1-1900)%eval(&yr2-1900)";
X "/usr/work/sjhaider/ariel2/Aml0/aml &base.&pref%eval(&yr1-1900)%eval(&yr2-1900)";
run;
X "rm z.*";
run;

%end;
%end;
%mend;

*=================== Calling Macros =================;

* parms are (begyear,endyear,i-which is cohort);

%tobs(1951,1991,1)

endsas;




20040283_additionalmaterial/datain.sas
**************************************************;
** Reads in the underlying data into a dataset    ;
** Created: May 1997				  ;
** Revised: February 1999                         ;
**************************************************;

libname lib '/usr/restrict/solon/work/Sasdata';
%let dataloc=/usr/restrict/solon/work/Ss_dynam/Origdata/;
 
*options obs=100;
options compress=yes;
options linesize=120 pagesize=45;


******************************************************;
** reads in a the health data set;

data health;
%include "&dataloc.health.sas";

  **Recodes;
  biryear=v44;
  if v47=1 then male=1; if v47=2 then male=0;
  if v204=1 then usborn=1; if v204=5 then usborn=0;

  race=v48;
  if v48=1 then white=1; else white=0;
  if v48=2 then black=1; else black=0;
  if v48=4 then asian=1; else asian=0;
  if v48=5 then hispan=1; else hispan=0;
  if v48=3 then indian=1; else indian=0;
  if v48=6 or v48=7 or v48=8 or v48=9 then other=1; else other=0;

  higradea=v207;
  if v207 le 12 and v208 ne 1 and v208 ne 2 then nohisch=1; else nohisch=0;
  if v207 le 12 and (v208 eq 1 or v208 eq 2) then hisch=1; else hisch=0;
  if v207 gt 12 and (v211 eq . or v211 eq 1) then somecol=1; else somecol=0;
  if v211=2 then col=1; else col=0;
  if (v211=3 or v211=4 or v211=5 or v211=6) then postcol=1; else postcol=0;
  if nohisch=1 then higradeb=0;
  if hisch=1 then higradeb=1;
  if somecol=1 then higradeb=2;
  if col=1 then higradeb=3;
  if postcol=1 then higradeb=4;
  if 0 le higradeb lt 2 then nocoll=1; else nocoll=0;

  ph_heal=v301;
  em_heal=v303;
  birthyr=v44;
  indweigh=v15;
  if birthyr le 1936 then oldage=1; else oldage=0;
  if ph_heal le 3 then phys=1; else phys=0;
  if em_heal le 3 then emot=1; else emot=0;

  keep v1 v2 v3 biryear male race white black asian hispan indian other higradea
       higradeb usborn nohisch hisch somecol col postcol ph_heal em_heal 
       birthyr indweigh nocoll oldage phys emot;
run;    

******************************************************;
** reads in employer data set;

data employer;
%include "&dataloc.employer.sas";

  **Recodes;
  if v2705=1 then retirw1=1; else retirw1=0;
  retiryr=v2716;

  if v3401=5 then nevwork=1; else nevwork=0;
  if v2719=13 then govemp=1; else govemp=0; *current;
  if v3406=13 then govemp=1; *last;
  if v3605=13 then govemp=1; *previous;

  if v2717=1 then do;
     work=1;
     if v12735=5 or v12739=5 or v12743=5 or v12748=5
        or v12825 then wageimp=1; else wageimp=0;
     end;
     else work=0;

  if v3601 eq . then jobs=0;
  if v3601=5 then jobs=1;
  if v3602=1 then jobs=2;
  if v3602=2 then jobs=3;
  if v3602=3 then jobs=4;
  if v3602=4 then jobs=5;
  if v3602=5 then jobs=6;
  if jobs eq . then jobs=1;
  if jobs gt 2 then job3=1; else job3=0;
  if v4001 eq 1 then disab=1; else disab=0;

  keep v1 retirw1 retiryr nevwork govemp work wageimp jobs 
       job3 disab;

run;


******************************************************;
** reads in household data set;

data househld;
%include "&dataloc.househld.sas";

  **Recodes;
  hhinc91=v6559;
  earn91m=v6550;
  earn91f=v6551;
  networ91=v5362;

  if 0 le hhinc91 lt 40000 then lowinc=1; else
      lowinc=0;
  if v603=1 or v603=2 or v616=1 or v701=1 then homeown=1; else homeown=0;
  if networ91 le 100000 then lowealth=1; else
       lowealth=0;

  keep v2 hhinc91 earn91m earn91f networ91 lowinc homeown lowealth;

run;


******************************************************;
**  reading in SS data at individual level;

data ssaear3;
%include "&dataloc.ssaear3.sai";
  hhidpn=v1;
  v1=v21101;
run;

proc sort data=ssaear3;
  by v1;
run;

******************************************************;
**  doing the merges to get a data set by individual with
       some household information;

data one;
  merge health (in=inh) employer (in=ine)  ssaear3; 
  by v1;
  if v21058 ne . then ssrecs=1;  else ssrecs=0;
  if inh and ine;
run;

proc sort data=one;
  by v2;
run;

data lib.ssdynam;
  merge one househld;
  by v2;
run;

proc contents data=lib.ssdynam;
run;
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**************************************************;
**  Social Security Project                     **;
**  April 2000                                  **;
**  Examines Degree of Censoring, Cross-sectional 
       and Panel;
**************************************************;

libname lib '/usr/restrict/solon/work/Sasdata';
 
****options obs=100;
options compress=yes;
options linesize=120 pagesize=45;

/************************

*=================== Creating the basic data set=============;
data data1; 
  set lib.ssdynam;

**Renaming variables;  

  array vname(41) v21058-v21098;
  array maxi(41) max51-max91;
  
    max51=3600;     max52=3600;     max53=3600;     max54=3600;     max55=4200; 
    max56=4200;     max57=4200;     max58=4200;     max59=4800;     max60=4800; 
    max61=4800;     max62=4800;     max63=4800;     max64=4800;     max65=4800; 
    max66=6600;     max67=6600;     max68=7800;     max69=7800;     max70=7800; 
    max71=7800;     max72=9000;     max73=10800;     max74=13200;     max75=14100; 
    max76=15300;     max77=16500;     max78=17700;     max79=22900;     max80=25900; 
    max81=29700;     max82=32400;     max83=35700;     max84=37800;     max85=39600; 
    max86=42000;    max87=43800;      max88=45000;     max89=48000;     max90=51300; 
    max91=53400; 

  do i=1 to 41;
    ssearn=vname(i);
    earnlim=maxi(i);
    if maxi(i)=ssearn then maxearn=1; else maxearn=0;
    if (ssearn eq -1 or ssearn gt 0) then posearn=1; else posearn=0;
    if ssearn eq -1 then ssearn=25;
    if ssearn=0 then zeroearn=1; else if ssearn gt 0 then zeroearn=0; 
    year=1950+i;
    age=year-birthyr;
    output;
    keep v1 v21002 ssearn year maxearn posearn earnlim zeroearn hhidpn v2 v3
       biryear male race white black asian hispan indian other higradea
       higradeb usborn nohisch hisch somecol col postcol ph_heal em_heal
       age birthyr indweigh nocoll oldage phys emot;
    end;

run; 

proc sort data=data1;
  by hhidpn;
run;

proc summary data=data1;
  var zeroearn;
  by hhidpn;
  output out=summ sum=zeroes;
run;

data lib.panel;
  merge data1 summ;
  by hhidpn;

  if (1931 le birthyr le 1933) then cohort=1;
  if (1934 le birthyr le 1935) then cohort=2;
  if (1936 le birthyr le 1937) then cohort=3;
  if (1938 le birthyr le 1939) then cohort=4;
  if (1940 le birthyr le 1941) then cohort=5;

  if ssearn ne . and cohort ne .;

run;

proc print data=lib.panel (obs=400);
  var hhidpn ssearn zeroearn zeroes;
run;

*=================== Generating a new data set for the constant censorship model=============;

data dataa;
  set lib.panel;
  if male=1 and zeroes le 31;
run;
proc sort data=dataa; by year cohort; run;
proc univariate data=dataa noprint;
  var ssearn;
  by year cohort;
  output out=datab pctlpts=55 60 65
                   pctlpre=p;
run;
proc print data=datab; run;
data lib.panelc;
  merge dataa (in=ina) datab;
  by year cohort;
  if ina;
run;
proc print data=lib.panelc (obs=50);  run;


*** FOR WOMEN ***;

data dataa;
  set lib.panel;
  if male=0 and zeroes le 31;
run;
proc sort data=dataa; by year cohort; run;
proc univariate data=dataa noprint;
  var ssearn;
  by year cohort;
  output out=datab pctlpts=90 91 92 93
                   pctlpre=p;
run;
proc print data=datab; run;
data lib.panelcw;
  merge dataa (in=ina) datab;
  by year cohort;
  if ina;
run;
proc print data=lib.panelcw (obs=50);  run;


*=================== Generating a new data set to be used for the bootstrapping model=============;
*NOTE: I need the data to be stored as one observation per person so that I can grab the
       appropriate individuals--but I only want this for the 821 persons who will eventually be used.
       The panel will have to be remade in the bootstrapping part;

data iddata;
  set lib.panel;
  by hhidpn;
  if male=1 and zeroes le 31 and cohort=1 and first.hhidpn;
  keep hhidpn;
run;
proc sort data=lib.ssdynam out=ssdynam; by hhidpn; run;
data merged;
  merge iddata (in=inid) ssdynam;
  by hhidpn;
  if inid;
run;
data lib.bootdata;
  set merged;
  randid=_n_;
run;
proc print data=lib.bootdata (obs=15);
  var hhidpn randid;
run;

**************************************************************/


** FOR WOMEN **;

data iddata;
  set lib.panel;
  by hhidpn;
  if male=0 and zeroes le 31 and cohort=1 and first.hhidpn;
  keep hhidpn;
run;
proc sort data=lib.ssdynam out=ssdynam; by hhidpn; run;
data merged;
  merge iddata (in=inid) ssdynam;
  by hhidpn;
  if inid;
run;
data lib.bootdatw;
  set merged;
  randid=_n_;
run;
proc print data=lib.bootdatw (obs=15);
  var hhidpn randid;
run;


endsas;
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**************************************************;
**  Social Security Project                     **;
**  November 2002                               **;
**  This control file compiles all the aML results
        and reads them into a data set;
**************************************************;

%let amlmktab=/usr/work/sjhaider/ariel2/Aml0/mktab;
libname data '/usr/restrict/solon/work/Ss_dynam/Aml/Data' ;
option replace;
**option mprint;

*---------Writes out successive variance file names-----------;
%macro vars;
%do yr=&begyr %to &endyr;
&pref%eval(&yr-1900)%eval(&yr-1900) 
%end;
%mend;

*---------Writes out successive covariance files names--------;
%macro covs;
%do yr=&begyr %to &endyr;
&pref%eval(&baseyr-1900)%eval(&yr-1900)
%end;
%mend;

*---------Reads in the variances------------------------------;
%macro readin1 (begyr= ,endyr= ) ;

*the first is the version that is used, the second is kept as a log;
X "&amlmktab -c %vars > &pref.temp.out";
run;
X "&amlmktab %vars >> &pref..out";
run;

data data1 (keep=year1 year2 con1est con1se sig1est sig1se sig2est sig3se rhoest rhose);
    attrib
      year1 label= "First year"   length=3
      year2 label= "Second year" length=3
      ;
      
    /* Reading in the data */
    infile "&pref.temp.out" missover lrecl=160 dlm=',';
    input varname $8. @ ;
    
    if upcase(varname) = "CONSTANT" then input
      %do yr=&begyr %to &endyr;
        c1%eval(&yr-1900)%eval(&yr-1900) $
      %end;
      /* Go to the next line */
      / 
      %do yr=&begyr %to &endyr;
        c2%eval(&yr-1900)%eval(&yr-1900) $
      %end;
      /* Go to the next line for SIGMAV*/
      / 
      name1 $
      %do yr=&begyr %to &endyr;
        sv1%eval(&yr-1900)%eval(&yr-1900) $
      %end;
      /* Go to the next line */
      / 
      %do yr=&begyr %to &endyr;
        sv2%eval(&yr-1900)%eval(&yr-1900) $
      %end;

      ; /* to close the input statement */
    
    /* Outputting the data */
      if upcase(varname) = "CONSTANT" then do;
        %do yr=&begyr %to &endyr;
          year1= &yr ;
          year2= &yr ;
          con1est= translate (c1%eval(&yr-1900)%eval(&yr-1900), "  ", "*") * 1 ;
          con1se = translate (c2%eval(&yr-1900)%eval(&yr-1900), "  ", "()") * 1 ;
          sig1est= translate (sv1%eval(&yr-1900)%eval(&yr-1900), "  ", "*") * 1 ;
          sig1se = translate (sv2%eval(&yr-1900)%eval(&yr-1900), "  ", "()") * 1 ;
          output ;
        %end;
      end;
run;

data data.&pref.out;
  set data.&pref.out data1;
run;

%mend;

*---------Reads in the covariances----------------------------;
%macro readin2 (baseyr= ,begyr= ,endyr= ) ;

X "&amlmktab -c %covs > &pref.temp.out";
run;
X "&amlmktab %covs >> &pref..out";
run;

data data1 (keep=year1 year2 con1est con1se sig1est sig1se sig2est sig2se rhoest rhose);
   attrib
    year1 label= "First year"   length=3
    year2 label= "Second year" length=3
   	;
   
   /* Reading in the data */
   infile "&pref.temp.out" missover lrecl=160 dlm=',';
   input varname $6. @ ;
   
   if upcase(varname) = "SIGMAV" then input
     %do yr=&begyr %to &endyr;
       sv1%eval(&baseyr-1900)%eval(&yr-1900) $
     %end;
     /* Go to the next line */
     / 
     %do yr=&begyr %to &endyr;
       sv2%eval(&baseyr-1900)%eval(&yr-1900) $
     %end;
   
     /* Go to the next line for SIGMAU*/
     /
     name1 $ 
     %do yr=&begyr %to &endyr;
       su1%eval(&baseyr-1900)%eval(&yr-1900) $
     %end;
     /* Go to the next line */
     / 
     %do yr=&begyr %to &endyr;
       su2%eval(&baseyr-1900)%eval(&yr-1900) $
     %end;
   
     /* Go to the next line for RHO_UV*/
     /
     name2 $ 
     %do yr=&begyr %to &endyr;
       ruv1%eval(&baseyr-1900)%eval(&yr-1900) $
     %end;
     /* Go to the next line */
     / 
     %do yr=&begyr %to &endyr;
       ruv2%eval(&baseyr-1900)%eval(&yr-1900) $
     %end;
     ; /* To end the if upcase statement */
   
   /* Outputting the data */
   if upcase(varname) = "SIGMAV" then do;
    %do yr=&begyr %to &endyr;
    year1= &baseyr ;
    year2= &yr ;
    sig1est= translate (sv1%eval(&baseyr-1900)%eval(&yr-1900), "  ", "*") * 1 ;
    sig1se = translate (sv2%eval(&baseyr-1900)%eval(&yr-1900), "  ", "()") * 1 ;
    sig2est= translate (su1%eval(&baseyr-1900)%eval(&yr-1900), "  ", "*") * 1 ;
    sig2se = translate (su2%eval(&baseyr-1900)%eval(&yr-1900), "  ", "()") * 1 ;
    rhoest = translate (ruv1%eval(&baseyr-1900)%eval(&yr-1900), "  ", "*") * 1 ;
    rhose = translate (ruv2%eval(&baseyr-1900)%eval(&yr-1900), "  ", "()") * 1 ;
     output ;
    %end;
   end;
run;

data data.&pref.out;
  set data.&pref.out data1;
run;

%mend;

*=========================Running the Macro Macro=======================;

%macro running(pref= );
  ** Initialize Data Sets;
  data data.&pref.out;
    keep year1 year2 con1est con1se sig1est sig1se sig2est sig2se rhoest rhose;
  run;
  X "rm &pref..out";
  run;
    
  ** Reading in the variances and covariances 10 at a time;

  %readin1(begyr=1951, endyr=1953) 
  %readin1(begyr=1954, endyr=1961)
  %readin1(begyr=1962, endyr=1971)
  %readin1(begyr=1972, endyr=1981)
  %readin1(begyr=1982, endyr=1991)

  %do i=1951 %to 1990;
    %if &i lt 1961 %then %do;
       %readin2(baseyr=&i, begyr=%eval(&i+1), endyr=1961)
       %readin2(baseyr=&i, begyr=1962,        endyr=1971)
       %readin2(baseyr=&i, begyr=1972,        endyr=1981)
       %readin2(baseyr=&i, begyr=1982,        endyr=1991)
       %end;
    %else %if &i lt 1971 %then %do;
       %readin2(baseyr=&i, begyr=%eval(&i+1), endyr=1971)
       %readin2(baseyr=&i, begyr=1972,        endyr=1981)
       %readin2(baseyr=&i, begyr=1982,        endyr=1991)
       %end;
    %else %if &i lt 1981 %then %do;
       %readin2(baseyr=&i, begyr=%eval(&i+1), endyr=1981)
       %readin2(baseyr=&i, begyr=1982,        endyr=1991)
       %end;
    %else %if &i lt 1991 %then %do;
       %readin2(baseyr=&i, begyr=%eval(&i+1), endyr=1991)
       %end;
    %end;

  proc sort data=data.&pref.out; by year1 year2; run;
  proc print data=data.&pref.out; run;
  run;

%mend;

*=========================Really Running the Macro=======================;


%running(pref=Mdk1)

endsas;

%running(pref=Ncf1)
%running(pref=Ncf2)
%running(pref=Ncf3)
%running(pref=Ncf4)
%running(pref=Ncf5)

endsas;
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***************************************;
** Social Security Project             ;
** January 2003                        ;
** Contains all of the macros          ;
***************************************;

*================Macro to Create a Matrix===========================;
%macro createmat;
** Preparing the primary data set;
proc sort data=&datain; by year1 year2; run;
data primary1;
  set &datain;
  if year1 ne year2 then do;
     sig1est=.;
     sig1se=.;
     sig2est=.;
     sig2se=.;
     end;
  if year1 eq year2 then do;
     con2est=con1est;
     con2se=con1se;
     sig2est=sig1est;
     sig2se=sig1se;
     rhoest=1;
     end;
  if year1 ne . then output;
run;

** Preparing the data set with cross-sectional calculations;
data cross;
  set &datain;
  if year1=year2 then do;
     inconest=con1est;
     inconse=con1se;
     insigest=sig1est;
     insigse=sig1se;
     output;
     keep year1 year2 in: ;
     end;
run; 

** Merging year1 info from cross into primary;
data primary2;
  merge primary1 cross (drop=year2);
  by year1;

  con1est=inconest;
  con1se=inconse;
  sig1est=insigest;
  sig1se=insigse;
  drop in: ;
run;  

** Merging year2 info from cross into primary;
proc sort data=primary2;  by year2; run;
data &matrix.list;
  merge primary2 cross (drop=year1);
  by year2;
  con2est=inconest;
  con2se=inconse;
  sig2est=insigest;
  sig2se=insigse;
  covest=rhoest*sig1est*sig2est;
  drop in: ;
  if year1 ne . then output;
run;  

** Making the matrix;
%let dim=%eval(&endyear - &begyear + 1);
%let dimsq=%eval(&dim * &dim);
data data1;
  set &matrix.list;
  if (&begyear le year1 le &endyear) and (&begyear le year2 le &endyear);
  yr1=year1-&begyear+1;
  yr2=year2-&begyear+1;
run;
data &matrix;
  set data1;
  retain covest1-covest&dimsq;
  array covesti{&dim,&dim} covest1-covest&dimsq;
  
  covesti{yr1,yr2}=covest;
  covesti{yr2,yr1}=covest;

  if year1=&endyear and year2=&endyear then do;
     array covi{&dim} cov1 - cov&dim;
     do i=1 to &dim;
     do j=1 to &dim;
        covi{j}=covesti(i,j);
        end;
        output; keep cov1-cov&dim;
        end;
     end;
run;
%mend createmat;

*================Macro to Check Matrix Creation===========================;
%macro create_check;
** Before;
proc sort data=&datain; by year1 year2; run;
proc print data=&datain (obs=&numobs);
run;

** After;
proc sort data=&matrix.list; by year1 year2; run;
proc print data=&matrix.list (obs=&numobs);
  var year1 year2 con1est con1se con2est con2se sig1est sig1se sig2est sig2se rhoest rhose covest;
run;  
%mend create_check;

*================Macro to Compute and Eigen Values===========================;
** If all eigenvalues are positive, then the matrix is PD;

%macro pd_check;
proc iml;
   use &matrix; 
   read all into cov;
   call eigen(eigenvals,evec,cov);
   print eigenvals;
quit;
%mend pd_check;


*================Macro to Find Nearest PD Matrix===========================;
** This macro finds the nearest PD matrix (actually PSD matrix) to an input matrix
   NOTE:  It's much easier and to simply set the negative eigenvalue to zero, which isn't
   all that different
   NOTE:  If printmat is set equal to one, then the input and output matrices will be printed;

%macro nearpd;

* Getting starting values;
proc iml;
   use &matrix; 
   read all into cov;
   call eigen(eigenvals,evec,cov);
   y=nrow(cov);
   do i=1 to y;
      if eigenvals[i]<0 then eigenvals[i]=0.000002;
      end;
   eigenmat=diag(eigenvals);
   cov1=evec*eigenmat*t(evec);
   tmat=t(root(cov1));
   start=symsqr(tmat);
   create startval from start;                                                  
   append from start;             
quit;

* Finding nearest values;
proc iml;
   * Defining the objective function;
   start F_MINDIS(x);           
     use &matrix;               * Reading in the data matrix MATRIXIN; 
     read all into mat;
     vecmat=symsqr(mat) ;
     y=nrow(mat);               * Calculating the dimension of MATRIXIN;
     xmat=i(y);                 * Define basic structure for the parameter matrix T;                 
     parmi=0;                   * Begin assigning the parameters to the various elements;
     do i=1 to y;
     do j=1 to i;
        parmi=parmi+1;
        xmat[i,j]=x[parmi];
        end;
        end;
     txmat=t(xmat);
     omega=xmat*txmat;          * Defining the PD matrix omega;
     vecomega=symsqr(omega);
     vecloss=vecomega-vecmat;   * Computing the difference element by element;
     tvecloss=t(vecloss);        
     f=tvecloss*vecloss;        * Computing the sum of square losses;
     return(f);
   finish F_MINDIS;

   * Defining the constraint matrix;
   use &matrix;                 * Reading in the data matrix MATRIXIN for dimension reasons; 
   read all into matin;
   ymatin=nrow(matin);               
   unique=ymatin*(ymatin+1)/2;  * Computing the number of unique elements;
   con=j(2,unique,.);
   iy=i(ymatin);                * Finding the diagonal elements that need to be constrained;
   veciy=symsqr(iy);
   do i=1 to unique;
     if veciy[i]=1 then con[1,i]=1.e-6;
     end;

   * Defining starting values;
   use startval;
   read all into start;
   x=start;
   optn = {0 1};

   * Defining termination criteria;
   tc     = repeat(.,1,12);
   tc[1]  = 3000;
   tc[2]  = 9000;

   * Solving the non-linear optimization problem;   
   call nlpcg(rc,xres,"F_MINDIS",x,optn,con,tc);

   * Putting the results into a matrix;
   finalt=i(ymatin);
   parmj=0;
   do i=1 to ymatin;
   do j=1 to i;
      parmj=parmj+1;
      finalt[i,j]=xres[parmj];
      end;
      end;
   print finalt;
   pdmatin = finalt*t(finalt);      * picking the closest PD matrix ;

   if &printmat = 1 then do;
     print matin;
     print pdmatin;
     end;
     
   create &pdmatrix from pdmatin;                                                  
   append from pdmatin;             

quit;
%mend nearpd;

*================Macro to Find Near PD Matrix the Simple way===========================;
** This macro finds the near PD matrix (actually PSD matrix) to an input matrix by setting negative
    eigenvalues to zero;

%macro simplepd;

* Getting starting values;
proc iml;
   use &matrix; 
   read all into cov;
   call eigen(eigenvals,evec,cov);
   y=nrow(cov);
   do i=1 to y;
      if eigenvals[i]<0 then eigenvals[i]=0.000002;
      end;
   eigenmat=diag(eigenvals);
   cov1=evec*eigenmat*t(evec);
   create &pdmatrix from cov1;                                                  
   append from cov1;             
quit;

%mend simplepd;

*================Macro to Compare two Matrices===========================;
%macro compare;
proc iml;
   use &matrix;                  
   read all into mat;
   vecmat=symsqr(mat);

   use &pdmatrix;                  
   read all into pdmat;
   vecpdmat=symsqr(pdmat);

   print vecmat vecpdmat;
quit;
%mend compare;
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**************************************************;
**  Social Security Project                     **;
**  January 2003                                **;
**  Reading in data, creating matrix, and making pd--
       showing all the gory details;
**************************************************;

%include m_lib;

%include macros;

%macro runsimple(in= ,begyear= ,endyear= ,out=);
  %let datain=pscdata.&in;
  %let matrix=working.&out;
  %let numobs=100;
  %let printmat=1;
  %let pdmatrix=working.&out.pd;
  %createmat
  %create_check
  %pd_check
  %simplepd
  %compare
%mend runsimple;

%macro runnearpd(in= ,begyear= ,endyear= ,out=);
  %let datain=pscdata.&in;
  %let matrix=working.&out;
  %let numobs=100;
  %let printmat=1;
  %let pdmatrix=working.&out.pd;
  %createmat
  %create_check
  %pd_check
  %simplepd
  %compare
%mend runnearpd;


/*
a--ndf1--primary results: two-limit tobits, with at least 10 years of earnings
b--mdg1--one-limit tobits
c--ndh1--a but constant censorship
d--odf1--weighting
f--same as a, but uses simpldpd
g--using a results, but only goes 1957 to 1991
h--mdz1--one-limit tobits and constant censorship

NOTE: matrices that begin with w are for women
NOTE: matrices that end in d are using the new set of programs
*/

%runsimple(in=Ndf1out, begyear=1951, endyear=1991, out=a5191d)
%runsimple(in=Mdg1out, begyear=1951, endyear=1991, out=b5191d) 
%runsimple(in=Mdg1out, begyear=1957, endyear=1991, out=b5791d)
%runsimple(in=Ndh1out, begyear=1957, endyear=1991, out=c5791d)
%runsimple(in=Odf1out, begyear=1951, endyear=1991, out=d5191d)
%runsimple(in=Ndf1out, begyear=1951, endyear=1991, out=f5191d)
%runsimple(in=Mdz1out, begyear=1957, endyear=1991, out=h5791d)
%runsimple(in=Mdz1out, begyear=1951, endyear=1991, out=h5191d)

/*
%runsimple(in=Ndj1out, begyear=1951, endyear=1991, out=wf5191d)
%runsimple(in=Mdk1out, begyear=1957, endyear=1991, out=wb5791d)
*/

endsas;
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**************************************************;
**  Social Security Project                     **;
**  June 2000                                   **;
**  Creating the data set
**************************************************;

%let sampsel=f;
%let vars= v1 biryear black white hispan indweigh year ssearn earnlim
           earnlow lowlim uplim;

%macro cohort(cohortn= , years= );
*-------------SAS:  creates raw data file----------------;
%let dsn=pan&sampsel.&cohortn;

data data1;
  set lib.panel;

  **Sample Selection;
  if &years;

  if male=1 and zeroes le &zer then do;
    if ssearn le 25 then ssearn=50;
    ssearn=log(ssearn);
    earnlim=log(earnlim);
    earnlow=log(50);
    lowlim=floor(earnlow*10000)/10000;
    uplim =ceil(earnlim*10000)/10000;
    if ssearn=earnlow then ssearn=lowlim;
    if ssearn=earnlim then ssearn=uplim;
    output;
    keep &vars;
    end;
run;

proc means data=data1;
  var &vars;
run;

proc sort data=data1;
  by v1;
run;

data _null_;
  set data1;
  file "&data.&dsn..raw" lrecl=90;
  put &vars;
run;

*----------AML:  converts raw data file to AML------------;
data _null_;
  file "&data.&dsn..r2a";
  put "ascii data file = &data.&dsn..raw;";
  put " ";
  put "level 1 var = biryear black white hispan indweigh;";
  put "level 2 var = year ssearn earnlim earnlow lowlim uplim;";
run;

X "rm &data.&dsn..sum";
run;
X "rm &data.&dsn..dat";
run;
X "/usr/work/sjhaider/ariel2/Aml0/raw2aml &data.&dsn..r2a";
run;
%mend;

%cohort(cohortn=1,years= biryear=1931 or biryear=1932 or biryear=1933);

/*

%cohort(cohortn=3,years= biryear=1935 or biryear=1936 or biryear=1937);
%cohort(cohortn=5,years= biryear=1939 or biryear=1940 or biryear=1941);

%cohort(cohortn=2,years= biryear=1934 or biryear=1935);
%cohort(cohortn=4,years= biryear=1938 or biryear=1939);
*/
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**************************************************;
**  Social Security Project                     **;
**  June 2000                                   **;
**  Creating the data set
**************************************************;

%let sampsel=g;
%let vars= v1 biryear black white hispan indweigh year ssearn earnlim
           earnlow lowlim uplim;

%macro cohort(cohortn= , years= );
*-------------SAS:  creates raw data file----------------;
%let dsn=pan&sampsel.&cohortn;

data data1;
  set lib.panel;

  **Sample Selection;
  if &years;

  if male=1 and zeroes le 31 and ssearn gt 0 then do;
    ssearn=log(ssearn);
    earnlim=log(earnlim);
    earnlow=log(25);
    lowlim=floor(earnlow*10000)/10000;
    uplim =ceil(earnlim*10000)/10000;
    if ssearn=earnlow then ssearn=lowlim;
    if ssearn=earnlim then ssearn=uplim;
    output;
    keep &vars;
    end;
run;

proc means data=data1;
  var &vars;
run;

proc sort data=data1;
  by v1;
run;

data _null_;
  set data1;
  file "&data.&dsn..raw" lrecl=90;
  put &vars;
run;

*----------AML:  converts raw data file to AML------------;
data _null_;
  file "&data.&dsn..r2a";
  put "ascii data file = &data.&dsn..raw;";
  put " ";
  put "level 1 var = biryear black white hispan indweigh;";
  put "level 2 var = year ssearn earnlim earnlow lowlim uplim;";
run;

X "rm &data.&dsn..sum";
run;
X "rm &data.&dsn..dat";
run;
X "/usr/work/sjhaider/ariel2/Aml0/raw2aml &data.&dsn..r2a";
run;
%mend;

%cohort(cohortn=1,years= biryear=1931 or biryear=1932 or biryear=1933);

/*

%cohort(cohortn=2,years= biryear=1934 or biryear=1935);
%cohort(cohortn=3,years= biryear=1936 or biryear=1937);
%cohort(cohortn=4,years= biryear=1938 or biryear=1939);
%cohort(cohortn=5,years= biryear=1940 or biryear=1941);

*/
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**************************************************;
**  Social Security Project                     **;
**  June 2000                                   **;
**  Creating the data set
**************************************************;

%let sampsel=i;
%let vars= v1 biryear black white hispan indweigh year ssearn earnlim
           earnlow lowlim uplim;

%macro cohort(cohortn= , years= );
*-------------SAS:  creates raw data file----------------;
%let dsn=pan&sampsel.&cohortn;

data data1;
  set lib.panelw2;

  **Sample Selection;
  if &years;

  if male=1 and zeroes le &zer then do;
    ssearn=wtotcmp;
    if ssearn le 25 then ssearn=50;
    ssearn=log(ssearn);
    earnlim=log(125000);
    earnlow=log(50);
    lowlim=floor(earnlow*10000)/10000;
    uplim =ceil(earnlim*10000)/10000;
    if ssearn=earnlow then ssearn=lowlim;
    if ssearn=earnlim then ssearn=uplim;
    output;
    keep &vars;
    end;
run;

proc means data=data1;
  var &vars;
run;

proc sort data=data1;
  by v1;
run;

data _null_;
  set data1;
  file "&data.&dsn..raw" lrecl=90;
  put &vars;
run;

*----------AML:  converts raw data file to AML------------;
data _null_;
  file "&data.&dsn..r2a";
  put "ascii data file = &data.&dsn..raw;";
  put " ";
  put "level 1 var = biryear black white hispan indweigh;";
  put "level 2 var = year ssearn earnlim earnlow lowlim uplim;";
run;

X "rm &data.&dsn..sum";
run;
X "rm &data.&dsn..dat";
run;
X "/usr/work/sjhaider/ariel2/Aml0/raw2aml &data.&dsn..r2a";
run;
%mend;

%cohort(cohortn=1,years= biryear=1931 or biryear=1932 or biryear=1933);

/*

%cohort(cohortn=2,years= biryear=1934 or biryear=1935);
%cohort(cohortn=3,years= biryear=1936 or biryear=1937);
%cohort(cohortn=4,years= biryear=1938 or biryear=1939);
%cohort(cohortn=5,years= biryear=1940 or biryear=1941);

*/
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*** PC directories;
libname pscdata  "d:\Analysis\Aging-SSdynamics\DatafromPSC";
libname pscboot  "d:\Analysis\Aging-SSdynamics\DatafromPSC\Boot";
libname working  "c:\Working\SSDynamics";
libname workboot "c:\Working\SSDynamics\Boot";


options formchar='|----|+|---+=|-/\<>*';
options formdlim=' ';
options linesize=64;
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*******************************;
**  Haider and Solon, July 2000
**  Miscelaneous stuff
*******************************;

%let base=/usr/restrict/solon/work/Ss_dynam/Aml/Scripts/;
%let data=/usr/restrict/solon/work/Ss_dynam/Aml/Data/;

*=================Regressor Sets and Starting Values;

**Constant only case;

%macro regset1c;
"define regressor set AlphaX;                     "/
"  var = 1;                                       "/
"                                                 "/
%mend;

%macro values1c;
"                                                 "/
"Starting Values;                                 "/
"  Constant     T    9                            "/
"  SigmaV       T    1                            "/
"  ;                                              ";
%mend;

%macro regset2c;
"define regressor set AlphaX;                     "/
"  var = 1 ;                                      "/
"                                                 "/
"define regressor set BetaX;                      "/
"  var = 1 ;                                      "/
"                                                 "/
%mend;

%macro values2c;
"                                                 "/
"Starting values;                                 "/
"  Alpha0       TFTT    9                         "/
"  Beta0        FTTT    9                         "/
"  SigmaV       TFTT    1                         "/
"  SigmaU       FTTT    1                         "/
"  rho_UV       FFFT    0                         "/
" ;                                               ";
%mend;

**Linear case;

%macro regset1a;
"define regressor set AlphaX;                     "/
"  var = 1 biryear;                               "/
"                                                 "/
%mend;

%macro values1a;
"                                                 "/
"Starting Values;                                 "/
"  Constant     T    9                            "/
"  biryear      T    0                            "/
"  SigmaV       T    1                            "/
"  ;                                              ";
%mend;

%macro regset2a;
"define regressor set AlphaX;                     "/
"  var = 1 biryear;                               "/
"                                                 "/
"define regressor set BetaX;                      "/
"  var = 1 biryear;                               "/
"                                                 "/
%mend;

%macro values2a;
"                                                 "/
"Starting values;                                 "/
"  Alpha0       TFTT    9                         "/
"  Alpha1       TFTT    0                         "/
"  Beta0        FTTT    9                         "/
"  Beta1        FTTT    0                         "/
"  SigmaV       TFTT    1                         "/
"  SigmaU       FTTT    1                         "/
"  rho_UV       FFFT    0                         "/
" ;                                               ";
%mend;
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20040283_additionalmaterial/simulate-details.sas
**************************************************;
**  Social Security Project                     **;
**  January 2003                                **;
**  Uses the specified covariance matrix to take draws
       and then calculate the various quanties of interest;
**************************************************;

%include m_lib / source2 ;

options linesize=80;

filename deflate "d:\Analysis\Macros\m_deflate.sas";
filename mvn "d:\Analysis\Macros\m_mvn.sas";
%include mvn;

*==================== Values to be set ============;
/* input data
 a5191 is two-limit
 b5791 is one-limit
 c5791 is censorship
 d5191 is weighted
 f5191 is same as a but uses simple
 g5791 is same as a but new years
 h5791 is one limit and censorship
 --Models for women begin with w
 --Models with new likelihood end in d
*/

%let datain=b5791d;
%let begyear=1957;   *1951 is used for most, but 1957 is used for b and c;
%let endyear=1991;
%let deflate=pce;    *pce or tnote;
%let realr=1.02;     *primary assumption is 1.02 but use 1.04 as a sensitivity analysis;


*====================Creating the simulated population============;

* Computing the means vector;

data mean;
  set working.&datain.list;
  by year1;
  if first.year1 and (&begyear le year1 le &endyear) then output;
  keep con1est;
run;


* Taking draws;

%mvn(varcov=working.&datain.pd,            
   means=mean,              
   n=4000,                  
   seed=90401,               
   sample=sim&datain)             


* Computing the earnings quantities of interest;

%let y=%eval(&endyear - &begyear + 1);

data data1;
  set sim&datain;
  
  %include deflate;

  array coli{&y}   col1 - col&y;
  array rearni{&y}  rearn1 - rearn&y;
  array learni{&y}  learn1 - learn&y;
  array nearni{&y}  nearn1 - nearn&y;
  array aearni{&y}  aearn1 - aearn&y;

  lifeearn=0;
  do i = 1 to &y;
     nearni{i} = exp(coli{i});
     rearni{i} = nearni{i}/&deflate{i+&begyear-1951}*&deflate{51};
     learni{i} = log(rearni{i});
     if i gt 4 then aearni{i}=0.2*(learni{i}+learni{i-1}+learni{i-2}+learni{i-3}+learni{i-4});
     lifeearn  = lifeearn + rearni{i}/(&realr**(i-1));
     end;
  llifeearn=log(lifeearn);   
run;

**  Lifetime CV calculation;
proc means data=data1;
  var lifeearn;
run;


*** Writing out a panel data set;
data data2;
  set data1;
   array learni{&y} learn1 - learn&y;
   array nearni{&y} nearn1 - nearn&y;
   array aearni{&y}  aearn1 - aearn&y;

   do i=1 to &y;
     year    = i + &begyear - 1;
     lanearn = learni{i};
     nearn   = nearni{i};
     avearn  = aearni{i};
     output;  keep year lanearn llifeearn nearn avearn;
   end;
run; 
proc sort data=data2;  by year;  run;


*** Annual for CV calculation;
proc means data=data2 noprint;
  var nearn;
  by year;
  output out=cvcalc mean=mean std=std;
run;
proc print data=cvcalc;


*** Theta regressions;
proc reg data=data2 outest=outdata noprint;
  model llifeearn=lanearn;
  by year;
run;
proc print data=outdata; run;


*** Lambda regressions;
proc reg data=data2 outest=outdata noprint;
  model lanearn=llifeearn;
  by year;
run;
proc print data=outdata; run;


*** Theta regressions with average earnings;
proc reg data=data2 outest=outdata noprint;
  where year gt 1954;
  model llifeearn=avearn;
  by year;
run;
proc print data=outdata;  run;


*** Lambda regressions with average earnings;
proc reg data=data2 outest=outdata noprint;
  where year gt 1954;
  model avearn=llifeearn;
  by year;
run;
proc print data=outdata; run;

*** Checking the distribution;
data working.outdata;
  set data2;
  llife=llifeearn;
  keep lanearn llife year;
run;

endsas;
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Appendix 


A.  Full estimated autocovariance matrix 


The complete  matrix of estimated variances and autocorrelations from the 


first step of our estimation procedure is in the accompanying spreadsheet 


41 41×


matrix.xls. 


  


B.  Procedure for imposing positive semi-definiteness 


To implement the simulation in the second step of our estimation procedure, we 


need the estimated autocovariance matrix of log earnings for 1951-1991 to be positive 


semidefinite (as the true one must be).  Our element-by-element method of estimation 


does not guarantee that Ω , our initial estimate of the autocovariance matrix, is positive 


semidefinite, and it occasionally is not in some versions of our estimation.  In those 


instances, our procedure for imposing the restriction of positive semidefiniteness begins 


by characterizing the population autocovariance matrix 


~


Ω  in terms of the Cholesky 


decomposition  where T  is lower triangular.  The matrix TT ′=Ω Ω  is positive 


semidefinite if and only if the diagonal elements of T  are nonnegative.  Therefore, to 


obtain a positive semidefinite estimate Ω̂ , we choose T  to minimize the distance 


between  and Ω  subject to the constraint that the diagonal elements of T  are 


nonnegative.  We measure distance as the sum of squared deviations between the distinct 


elements in Ω  and the corresponding elements in 


ˆ


'ˆˆˆ TT=Ω ~ ˆ


ˆ Ω~ .  On the occasions when Ω  is not 


positive semidefinite, it comes close, so the elements in 


~


Ω̂  differ only slightly from those 


in Ω .  We are very grateful to Jeff Wooldridge for his help in devising this method. ~


 


 







C.  Estimates plotted in figure 2 


Table A1 provides the point estimates and associated standard error estimates 


corresponding to figure 2 in the paper.  The 95 percent confidence intervals plotted in 


figure 2 are 1.96 estimated standard errors above and below the point estimates.  The 


standard error estimates are based on the following bootstrap procedure.  We conduct 50 


iterations of choosing new samples of size 821 by sampling with replacement from our 


original sample of 821 individuals.  For each of the bootstrap samples, we perform our 


entire sequential estimation procedure to generate estimates of tλ  and tθ  for each .  For 


each parameter estimate plotted in figure 2 and listed in table A1, we estimate the 


standard error with the sample standard deviation of that parameter estimate across the 


bootstrap replications.   The only departure from the estimation procedure used in our 


main analysis is that, in the bootstrap replications, we use a different method for 


imposing positive semidefiniteness of the autocovariance matrix.  Instead of using the 


method described in the previous section, we perform a spectral decomposition on the 


estimated autocovariance matrix, set the negative eigenvalues to zero, and then 


remultiply the various elements together.  This change greatly reduces the computational 


time, and we have verified that the resulting positive semidefinite matrix is very similar 


to what would be obtained using the previous method.  Furthermore, to the extent that a 


“closer” positive semidefinite matrix would exist, this simplification can be interpreted as 


introducing noise into our bootstrap procedure, which probably would produce overly 


large confidence intervals.  


t
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D.  Estimates for five-year averages of log earnings 


Many intergenerational earnings mobility studies have attempted to reduce errors-


in-variables bias by averaging father’s log earnings over multiple years.  To explore the 


extent to which such averaging reduces bias, in figure A1 we repeat the analysis in figure 


2 except that the new estimates of tθ  are for five-year averages of log annual earnings, 


rather than for single years.  For example, the observation plotted for age 30 is based on a 


five-year average for ages 28-32.  As expected, the  trajectory based on five-year 


averages is higher than the one based on single-year earnings.  Nevertheless, although the 


estimates of 


tθ̂


tθ  usually exceed 0.7 over a wide age range from 26 to 46, they never 


exceed 0.8 by much.  This finding strongly supports the conclusion of Mazumder (2001, 


2005) that even estimates based on five-year averages of the earnings variable for fathers 


are subject to a substantial errors-in-variables bias. 


The  based on a five-year average is algebraically identical to the simple 


average of the single-year values of  for those five years.  Consequently, as shown in 


figure A1, the  trajectory based on five-year averages is just a smoothed version of the 


trajectory in figure 2. 


tλ̂


tλ̂


tλ̂


 


E.  Data access 


As noted in footnote 4 of the paper, the Social Security earnings histories are 


highly confidential and excluded from the Health and Retirement Study public release 


data sets.  They are available only through special permission from the Survey Research 
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Center.  For current information on accessing “HRS restricted data,” see the HRS website 


http://hrsonline.isr.umich.edu. 


As of the time of this paper’s acceptance, there are two options for accessing the 


data.  The first option is to obtain the data files to analyze at one’s home institution.  The 


requirements for this option include: (a) an affiliation with an institution with a Human 


Subjects Review Process certified by the U.S. Department of Health and Human 


Services; (b) the current receipt of federal research funds; (c) an approved research 


proposal; (d) an approved restricted data protection plan; (e) the completion of human 


subjects review; and (f) an approved agreement for use of restricted data from HRS.  The 


second option for accessing the data is to use the Michigan Center on the Demography of 


Aging Data Enclave.  For details on the procedure for this option, see 


http://micda.psc.isr.umich.edu/enclave. 


 


F.  Data and programs 


Because of the confidentiality restrictions, we cannot share the underlying 


individual-level data.  In this section, we provide our programs for processing the 


individual-level data along with the resulting aggregate statistics.  The underlined 


programs and data are available in the accompanying zip files. 


 


1.  Initial data preparation 


Using SAS-UNIX (v6.12), we first read in the raw data with datain.sas and then 


create a panel-level data set with datapan.sas.  These steps create a SAS-UNIX data set 


called panel.ssd01 (not provided).  
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2.  Step 1:  estimating the uncensored earnings covariance matrix 


This step is complicated because we use the statistical package aML 


(www.applied-ml.com) to estimate the 861 bivariate and univariate Tobit models, but 


aML does not contain a very sophisticated programming language.  To estimate the 861 


different models, we use SAS-UNIX to create an aML data file and then to write out and 


run the 861 aML programs.  Then, we use SAS-UNIX to read in the necessary results 


from the aML output files back into a SAS-UNIX data set. 


The SAS-UNIX program for estimating the two-limit Tobits is cfNxz1.sas, and 


the one for estimating the one-limit Tobits is cfMxz1.sas.  These programs allow for the 


passing of parameters to estimate the different models we use in the paper.  These 


parameters make reference to several macro files that are required by these SAS-UNIX 


programs:  m_misc.sas, m_f.sas (main two-limit results), m_g.sas (main one-limit 


results), and m_i.sas (two-limit results with W2 data).  The SAS-UNIX program to read 


in the necessary results from the aML output files is graboutput.sas.    


 


3.  Creating positive definite covariance matrices 


We transfer the data files that contain the estimates for the uncensored distribution 


from SAS-UNIX data files to SAS-PC (v8) data files using StatTransfer.  These data files 


include the uncensored mean, variance, and covariance estimates.   We include SAS-PC 


datasets for three different versions:  ndf1out.sas7bdat (main two-limit estimates), 


mdg1out.sas7bdat (main one-limit estimates), and odf1out.sas7bdat (weighted two-limit 


estimates).  See section 6 for the contents of these data files. 
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We next create the  covariance matrices, finding the nearest positive 


definite matrix if necessary, with the program 


41 41×


makematrix-details.sas.  This file includes 


two macro files: macros.sas and m_lib.sas.   


 


4.  Steps 2 and 3:  simulating 4000 earnings histories and running the regressions 


We simulate the 4000 earnings histories, compute lifetime earnings, and run the 


forward and reverse regressions with simulate-details.sas. 


 


5.  Bootstrapping the standard errors 


We use the SAS-UNIX program cfboot1.sas to obtain the 50 data sets with 


uncensored estimates (see section 2).  We use the SAS-PC program bootstrap.sas to 


complete the rest of the estimation procedures (see sections 3 and 4), retain the results, 


and calculate sample standard deviations of the estimates. 


 


6.  Data file contents 


The content for each of the provided data files has the same structure.  The 


window that follows provides a listing of all of the variables.  From the bivariate Tobit 


estimation to produce autocovariance estimates, year1 and year2 denote the two relevant 


years, sig1est and sig1se respectively denote the point estimate and associated standard 


error estimate for the standard deviation in the earlier year, sig2est and sig2se are the 


corresponding values for the later year, and rhoest and rhose denote the estimated 


autocorrelation between the two years and the associated standard error estimate.  From 


the univariate Tobit estimation to produce variance estimates, year1 and year2 denote the 
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same year, con1est and con1se are the intercept estimate and its estimated standard error, 


and sig1est and sig1se are the standard deviation estimate and its estimated standard 


error. 


 


                     The CONTENTS Procedure 


       #    Variable    Type    Len    Pos    Label 


      --------------------------------------------------- 


       3    CON1EST     Num       8     16                


       4    CON1SE      Num       8     24                


       9    RHOEST      Num       8     64                


      10    RHOSE       Num       8     72                


       5    SIG1EST     Num       8     32                


       6    SIG1SE      Num       8     40                


       7    SIG2EST     Num       8     48                


       8    SIG2SE      Num       8     56                


       1    YEAR1       Num       8      0    First year  


       2    YEAR2       Num       8      8    Second year 
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Table A1.  Main Estimates Plotted in Figure 2 


 θ λ 
Year Coefficient Std. Error Coefficient Std. Error 
1951 0.245 0.038 0.237 0.033 
1952 0.199 0.036 0.251 0.042 
1953 0.094 0.027 0.171 0.050 
1954 0.144 0.029 0.284 0.061 
1955 0.258 0.032 0.317 0.041 
1956 0.352 0.036 0.405 0.046 
1957 0.652 0.056 0.432 0.030 
1958 0.620 0.042 0.541 0.036 
1959 0.696 0.055 0.508 0.033 
1960 0.684 0.046 0.643 0.050 
1961 0.629 0.041 0.760 0.055 
1962 0.630 0.038 0.835 0.060 
1963 0.644 0.037 0.945 0.063 
1964 0.625 0.035 0.993 0.071 
1965 0.527 0.018 1.270 0.078 
1966 0.756 0.040 0.869 0.050 
1967 0.700 0.035 0.947 0.058 
1968 0.803 0.039 0.812 0.046 
1969 0.688 0.031 0.981 0.053 
1970 0.640 0.028 1.062 0.060 
1971 0.573 0.027 1.170 0.069 
1972 0.578 0.025 1.144 0.075 
1973 0.630 0.037 0.948 0.075 
1974 0.700 0.036 0.821 0.056 
1975 0.663 0.041 0.818 0.062 
1976 0.667 0.034 0.860 0.058 
1977 0.642 0.033 0.860 0.064 
1978 0.568 0.031 0.904 0.073 
1979 0.628 0.032 0.764 0.061 
1980 0.594 0.027 0.722 0.059 
1981 0.584 0.029 0.725 0.064 
1982 0.519 0.031 0.756 0.073 
1983 0.512 0.024 0.762 0.070 
1984 0.484 0.026 0.788 0.071 
1985 0.477 0.026 0.776 0.069 
1986 0.456 0.024 0.770 0.069 
1987 0.429 0.025 0.776 0.071 
1988 0.423 0.024 0.799 0.076 
1989 0.379 0.021 0.763 0.074 
1990 0.368 0.023 0.723 0.072 
1991 0.315 0.023 0.704 0.068 


 8







Figure A1.  Estimates of tθ  and tλ  from Five-Year Averages 
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