#delimit ;

capture log close;

clear;

set more off;

set linesize 80;

di _newline(`=c(pagesize)');

set mem 100M;

local folder "C:\Documents and Settings\wvogt\My Documents\Wooldridge";

local in     "`folder'";

local out    "`folder'";

local outlog "C:\Documents and Settings\wvogt\My Documents\Home\Teaching\90-907\EmpiricalExamples";

local tmp    "C:\Data\tmp";

log using "`outlog'\TobitSampSel_Examples.log", text replace;

/*** This dataset downloaded from Wooldridge book website ***/;

use "`in'\mroz.dta";

des;

sum;

/*** Say we are interested in the determinants of married women's wages ***/;

codebook wage;

bys inlf: sum wage educ exper huseduc kidslt6;

reg wage educ exper;

reg wage educ exper if inlf==1;

/* Let's estimate a Tobit model */

probit inlf educ exper;

predict xb_hat, xb;

gen inv_mills = normalden(xb_hat)/normal(xb_hat);

reg wage educ exper inv_mills if inlf==1;

tobit wage educ exper, ll(0);

/* Let's estimate a sample selection (Type II Tobit)

   Let's try using huseduc and kidslt6 as instruments */

reg wage educ exper inv_mills if inlf==1;

heckman wage educ exper, select(inlf = educ exper huseduc kidslt6) twostep;

heckman wage educ exper, select(inlf = educ exper huseduc kidslt6);

reg wage educ exper huseduc kidslt6 inv_mills if inlf==1;

heckman wage educ exper, select(inlf = educ exper huseduc kidslt6) twostep;

heckman wage educ exper huseduc kidslt6, select(inlf = educ exper huseduc kidslt6);

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

       log:  C:\Documents and Settings\wvogt\My Documents\Home\Teaching\90-907\E

> mpiricalExamples\TobitSampSel_Examples.log

  log type:  text

 opened on:  20 Nov 2009, 08:56:54

. /*** This dataset downloaded from Wooldridge book website ***/;

. use "`in'\mroz.dta";

. des;

Contains data from C:\Documents and Settings\wvogt\My Documents\Wooldridge\mroz.

> dta

  obs:           753                          

 vars:            22                          2 Sep 1996 16:04

 size:        42,921 (99.9% of memory free)

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

              storage  display     value

variable name   type   format      label      variable label

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

inlf            byte   %9.0g                  =1 if in lab frce, 1975

hours           int    %9.0g                  hours worked, 1975

kidslt6         byte   %9.0g                  # kids < 6 years

kidsge6         byte   %9.0g                  # kids 6-18

age             byte   %9.0g                  woman's age in yrs

educ            byte   %9.0g                  years of schooling

wage            float  %9.0g                  est. wage from earn, hrs

repwage         float  %9.0g                  rep. wage at interview in 1976

hushrs          int    %9.0g                  hours worked by husband, 1975

husage          byte   %9.0g                  husband's age

huseduc         byte   %9.0g                  husband's years of schooling

huswage         float  %9.0g                  husband's hourly wage, 1975

faminc          float  %9.0g                  family income, 1975

mtr             float  %9.0g                  fed. marg. tax rte facing woman

motheduc        byte   %9.0g                  mother's years of schooling

fatheduc        byte   %9.0g                  father's years of schooling

unem            float  %9.0g                  unem. rate in county of resid.

city            byte   %9.0g                  =1 if live in SMSA

exper           byte   %9.0g                  actual labor mkt exper

nwifeinc        float  %9.0g                  (faminc - wage*hours)/1000

lwage           float  %9.0g                  log(wage)

expersq         int    %9.0g                  exper^2

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

Sorted by:  

. sum;

    Variable |       Obs        Mean    Std. Dev.       Min        Max

-------------+--------------------------------------------------------

        inlf |       753    .5683931    .4956295          0          1

       hours |       753    740.5764    871.3142          0       4950

     kidslt6 |       753    .2377158     .523959          0          3

     kidsge6 |       753    1.353254    1.319874          0          8

         age |       753    42.53785    8.072574         30         60

-------------+--------------------------------------------------------

        educ |       753    12.28685    2.280246          5         17

        wage |       753    2.374565    3.241829          0         25

     repwage |       753    1.849734    2.419887          0       9.98

      hushrs |       753    2267.271    595.5666        175       5010

      husage |       753    45.12085    8.058793         30         60

-------------+--------------------------------------------------------

     huseduc |       753    12.49137    3.020804          3         17

     huswage |       753    7.482179    4.230559      .4121     40.509

      faminc |       753    23080.59     12190.2       1500      96000

         mtr |       753    .6788632    .0834955      .4415      .9415

    motheduc |       753    9.250996    3.367468          0         17

-------------+--------------------------------------------------------

    fatheduc |       753    8.808765     3.57229          0         17

        unem |       753    8.623506    3.114934          3         14

        city |       753    .6427623    .4795042          0          1

       exper |       753    10.63081     8.06913          0         45

    nwifeinc |       753    20.12896     11.6348  -.0290575         96

-------------+--------------------------------------------------------

       lwage |       428    1.190173    .7231978  -2.054164   3.218876

     expersq |       753    178.0385    249.6308          0       2025

. /*** Say we are interested in the determinants of married women's wages ***/;

. codebook wage;

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

wage                                                    est. wage from earn, hrs

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

                  type:  numeric (float)

                 range:  [0,25]                       units:  .0001

         unique values:  374                      missing .:  0/753

                  mean:   2.37457

              std. dev:   3.24183

           percentiles:        10%       25%       50%       75%       90%

                                 0         0     1.625    3.7879     5.814

. bys inlf: sum wage educ exper huseduc kidslt6;

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

-> inlf = 0

    Variable |       Obs        Mean    Std. Dev.       Min        Max

-------------+--------------------------------------------------------

        wage |       325           0           0          0          0

        educ |       325    11.79692    2.181995          5         17

       exper |       325    7.461538    6.918567          0         45

     huseduc |       325    12.33231    2.999028          3         17

     kidslt6 |       325    .3661538    .6368995          0          3

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

-> inlf = 1

    Variable |       Obs        Mean    Std. Dev.       Min        Max

-------------+--------------------------------------------------------

        wage |       428    4.177682    3.310282      .1282         25

        educ |       428    12.65888    2.285376          5         17

       exper |       428    13.03738    8.055923          0         38

     huseduc |       428    12.61215    3.035163          4         17

     kidslt6 |       428    .1401869    .3919231          0          2

. reg wage educ exper;

      Source |       SS       df       MS              Number of obs =     753

-------------+------------------------------           F(  2,   750) =   68.40

       Model |  1219.13793     2  609.568963           Prob > F      =  0.0000

    Residual |  6683.97279   750  8.91196372           R-squared     =  0.1543

-------------+------------------------------           Adj R-squared =  0.1520

       Total |  7903.11071   752  10.5094557           Root MSE      =  2.9853

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

        wage |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]

-------------+----------------------------------------------------------------

        educ |   .4309267   .0478466     9.01   0.000     .3369975     .524856

       exper |    .092604   .0135209     6.85   0.000     .0660607    .1191474

       _cons |  -3.904624   .6057284    -6.45   0.000    -5.093749   -2.715499

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

. reg wage educ exper if inlf==1;

      Source |       SS       df       MS              Number of obs =     428

-------------+------------------------------           F(  2,   425) =   29.13

       Model |  564.091032     2  282.045516           Prob > F      =  0.0000

    Residual |   4114.9619   425   9.6822633           R-squared     =  0.1206

-------------+------------------------------           Adj R-squared =  0.1164

       Total |  4679.05293   427  10.9579694           Root MSE      =  3.1116

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

        wage |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]

-------------+----------------------------------------------------------------

        educ |   .4966344   .0658972     7.54   0.000     .3671094    .6261595

       exper |   .0247391   .0186943     1.32   0.186    -.0120057    .0614839

       _cons |  -2.431687   .8854782    -2.75   0.006    -4.172148   -.6912249

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

. /* Let's estimate a Tobit model */

> probit inlf educ exper;

Iteration 0:   log likelihood =  -514.8732

Iteration 1:   log likelihood = -456.47099

Iteration 2:   log likelihood = -455.55276

Iteration 3:   log likelihood = -455.55204

Probit regression                                 Number of obs   =        753

                                                  LR chi2(2)      =     118.64

                                                  Prob > chi2     =     0.0000

Log likelihood = -455.55204                       Pseudo R2       =     0.1152

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

        inlf |      Coef.   Std. Err.      z    P>|z|     [95% Conf. Interval]

-------------+----------------------------------------------------------------

        educ |    .104287   .0219681     4.75   0.000     .0612303    .1473437

       exper |   .0597903   .0065816     9.08   0.000     .0468907      .07269

       _cons |  -1.713151    .280658    -6.10   0.000     -2.26323   -1.163071

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

. predict xb_hat, xb;

. gen inv_mills = normalden(xb_hat)/normal(xb_hat);

. reg wage educ exper inv_mills if inlf==1;

      Source |       SS       df       MS              Number of obs =     428

-------------+------------------------------           F(  3,   424) =   19.60

       Model |  569.940801     3  189.980267           Prob > F      =  0.0000

    Residual |  4109.11213   424   9.6913022           R-squared     =  0.1218

-------------+------------------------------           Adj R-squared =  0.1156

       Total |  4679.05293   427  10.9579694           Root MSE      =  3.1131

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

        wage |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]

-------------+----------------------------------------------------------------

        educ |   .6274302   .1807996     3.47   0.001      .272055    .9828053

       exper |   .0935587   .0905326     1.03   0.302    -.0843899    .2715074

   inv_mills |   2.327025   2.995178     0.78   0.438    -3.560222    8.214271

       _cons |  -6.395173   5.177861    -1.24   0.217    -16.57265      3.7823

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

. tobit wage educ exper, ll(0);

Tobit regression                                  Number of obs   =        753

                                                  LR chi2(2)      =     141.37

                                                  Prob > chi2     =     0.0000

Log likelihood = -1472.1379                       Pseudo R2       =     0.0458

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

        wage |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]

-------------+----------------------------------------------------------------

        educ |   .6687226   .0805148     8.31   0.000     .5106618    .8267834

       exper |   .1884338   .0224633     8.39   0.000     .1443355    .2325321

       _cons |  -9.464433   1.062429    -8.91   0.000    -11.55012   -7.378748

-------------+----------------------------------------------------------------

      /sigma |   4.504962   .1666733                      4.177761    4.832163

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

  Obs. summary:        325  left-censored observations at wage<=0

                       428     uncensored observations

                         0 right-censored observations

. /* Let's estimate a sample selection (Type II Tobit)

>    Let's try using huseduc and kidslt6 as instruments */

> 

> reg wage educ exper inv_mills if inlf==1;

      Source |       SS       df       MS              Number of obs =     428

-------------+------------------------------           F(  3,   424) =   19.60

       Model |  569.940801     3  189.980267           Prob > F      =  0.0000

    Residual |  4109.11213   424   9.6913022           R-squared     =  0.1218

-------------+------------------------------           Adj R-squared =  0.1156

       Total |  4679.05293   427  10.9579694           Root MSE      =  3.1131

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

        wage |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]

-------------+----------------------------------------------------------------

        educ |   .6274302   .1807996     3.47   0.001      .272055    .9828053

       exper |   .0935587   .0905326     1.03   0.302    -.0843899    .2715074

   inv_mills |   2.327025   2.995178     0.78   0.438    -3.560222    8.214271

       _cons |  -6.395173   5.177861    -1.24   0.217    -16.57265      3.7823

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

. heckman wage educ exper, select(inlf = educ exper huseduc kidslt6) twostep;

Heckman selection model -- two-step estimates   Number of obs      =       753

(regression model with sample selection)        Censored obs       =       325

                                                Uncensored obs     =       428

                                                Wald chi2(2)       =     40.33

                                                Prob > chi2        =    0.0000

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

             |      Coef.   Std. Err.      z    P>|z|     [95% Conf. Interval]

-------------+----------------------------------------------------------------

wage         |

        educ |   .5069852    .094477     5.37   0.000     .3218136    .6921568

       exper |   .0298765   .0385115     0.78   0.438    -.0456046    .1053577

       _cons |   -2.73494   2.176304    -1.26   0.209    -7.000418    1.530539

-------------+----------------------------------------------------------------

inlf         |

        educ |   .1422566   .0279347     5.09   0.000     .0875055    .1970077

       exper |   .0538838   .0067146     8.02   0.000     .0407234    .0670443

     huseduc |  -.0252319   .0206117    -1.22   0.221      -.06563    .0151663

     kidslt6 |  -.4806486   .0995675    -4.83   0.000    -.6757973      -.2855

       _cons |  -1.686178   .2912912    -5.79   0.000    -2.257099   -1.115258

-------------+----------------------------------------------------------------

mills        |

      lambda |   .1792801   1.175975     0.15   0.879    -2.125588    2.484148

-------------+----------------------------------------------------------------

         rho |    0.05777

       sigma |  3.1033199

      lambda |  .17928015   1.175975

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

. heckman wage educ exper, select(inlf = educ exper huseduc kidslt6);

Iteration 0:   log likelihood = -1533.7144  

Iteration 1:   log likelihood =  -1533.705  

Iteration 2:   log likelihood = -1533.7038  

Iteration 3:   log likelihood = -1533.7038  

Heckman selection model                         Number of obs      =       753

(regression model with sample selection)        Censored obs       =       325

                                                Uncensored obs     =       428

                                                Wald chi2(2)       =     44.36

Log likelihood = -1533.704                      Prob > chi2        =    0.0000

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

             |      Coef.   Std. Err.      z    P>|z|     [95% Conf. Interval]

-------------+----------------------------------------------------------------

wage         |

        educ |   .5001417   .0784342     6.38   0.000     .3464135    .6538699

       exper |    .026482   .0283286     0.93   0.350     -.029041     .082005

       _cons |  -2.534512   1.536912    -1.65   0.099    -5.546804      .47778

-------------+----------------------------------------------------------------

inlf         |

        educ |   .1422141   .0279467     5.09   0.000     .0874395    .1969887

       exper |   .0538907   .0067146     8.03   0.000     .0407304     .067051

     huseduc |  -.0249601   .0208744    -1.20   0.232    -.0658732    .0159529

     kidslt6 |  -.4808012   .0995639    -4.83   0.000    -.6759428   -.2856596

       _cons |  -1.689053   .2936398    -5.75   0.000    -2.264576   -1.113529

-------------+----------------------------------------------------------------

     /athrho |   .0196162   .2402011     0.08   0.935    -.4511693    .4904017

    /lnsigma |   1.131728   .0342682    33.03   0.000     1.064563    1.198892

-------------+----------------------------------------------------------------

         rho |   .0196137   .2401087                     -.4228597    .4545352

       sigma |   3.101009   .1062661                      2.899572    3.316441

      lambda |   .0608222   .7447323                     -1.398826    1.520471

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

LR test of indep. eqns. (rho = 0):   chi2(1) =     0.01   Prob > chi2 = 0.9310

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

. reg wage educ exper huseduc kidslt6 inv_mills if inlf==1;

      Source |       SS       df       MS              Number of obs =     428

-------------+------------------------------           F(  5,   422) =   11.90

       Model |  577.988116     5  115.597623           Prob > F      =  0.0000

    Residual |  4101.06482   422  9.71816308           R-squared     =  0.1235

-------------+------------------------------           Adj R-squared =  0.1131

       Total |  4679.05293   427  10.9579694           Root MSE      =  3.1174

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

        wage |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]

-------------+----------------------------------------------------------------

        educ |   .6760606   .1888127     3.58   0.000     .3049301    1.047191

       exper |   .0940912    .090812     1.04   0.301    -.0844091    .2725915

     huseduc |  -.0564924   .0621031    -0.91   0.364    -.1785623    .0655776

     kidslt6 |  -.0028534   .3951663    -0.01   0.994    -.7795928     .773886

   inv_mills |   2.399287   3.000974     0.80   0.424    -3.499431    8.298006

       _cons |  -6.348634   5.186062    -1.22   0.222    -16.54236    3.845096

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

. heckman wage educ exper, select(inlf = educ exper huseduc kidslt6) twostep;

Heckman selection model -- two-step estimates   Number of obs      =       753

(regression model with sample selection)        Censored obs       =       325

                                                Uncensored obs     =       428

                                                Wald chi2(2)       =     40.33

                                                Prob > chi2        =    0.0000

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

             |      Coef.   Std. Err.      z    P>|z|     [95% Conf. Interval]

-------------+----------------------------------------------------------------

wage         |

        educ |   .5069852    .094477     5.37   0.000     .3218136    .6921568

       exper |   .0298765   .0385115     0.78   0.438    -.0456046    .1053577

       _cons |   -2.73494   2.176304    -1.26   0.209    -7.000418    1.530539

-------------+----------------------------------------------------------------

inlf         |

        educ |   .1422566   .0279347     5.09   0.000     .0875055    .1970077

       exper |   .0538838   .0067146     8.02   0.000     .0407234    .0670443

     huseduc |  -.0252319   .0206117    -1.22   0.221      -.06563    .0151663

     kidslt6 |  -.4806486   .0995675    -4.83   0.000    -.6757973      -.2855

       _cons |  -1.686178   .2912912    -5.79   0.000    -2.257099   -1.115258

-------------+----------------------------------------------------------------

mills        |

      lambda |   .1792801   1.175975     0.15   0.879    -2.125588    2.484148

-------------+----------------------------------------------------------------

         rho |    0.05777

       sigma |  3.1033199

      lambda |  .17928015   1.175975

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

. heckman wage educ exper huseduc kidslt6, select(inlf = educ exper huseduc kids

> lt6);

Iteration 0:   log likelihood = -1506.2052  (not concave)

Iteration 1:   log likelihood = -1463.6716  

Iteration 2:   log likelihood = -1446.5347  

Iteration 3:   log likelihood = -1444.2337  

Iteration 4:   log likelihood = -1444.1797  

Iteration 5:   log likelihood = -1444.1796  

Heckman selection model                         Number of obs      =       753

(regression model with sample selection)        Censored obs       =       325

                                                Uncensored obs     =       428

                                                Wald chi2(4)       =    149.31

Log likelihood =  -1444.18                      Prob > chi2        =    0.0000

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

             |      Coef.   Std. Err.      z    P>|z|     [95% Conf. Interval]

-------------+----------------------------------------------------------------

wage         |

        educ |   .7697429   .0940823     8.18   0.000      .585345    .9541408

       exper |   .1468324   .0215269     6.82   0.000     .1046403    .1890244

     huseduc |  -.1117389   .0700199    -1.60   0.111    -.2489753    .0254975

     kidslt6 |   -1.46204   .3798875    -3.85   0.000    -2.206606   -.7174745

       _cons |  -8.139583   1.018432    -7.99   0.000    -10.13567   -6.143492

-------------+----------------------------------------------------------------

inlf         |

        educ |   .1808666   .0248149     7.29   0.000     .1322302     .229503

       exper |   .0348211   .0054855     6.35   0.000     .0240698    .0455724

     huseduc |  -.0255294   .0179692    -1.42   0.155    -.0607483    .0096896

     kidslt6 |  -.3975826   .0912206    -4.36   0.000    -.5763717   -.2187935

       _cons |  -2.078176   .2583752    -8.04   0.000    -2.584582    -1.57177

-------------+----------------------------------------------------------------

     /athrho |   2.833864   .2200406    12.88   0.000     2.402592    3.265136

    /lnsigma |   1.411684   .0389054    36.29   0.000     1.335431    1.487937

-------------+----------------------------------------------------------------

         rho |   .9931124   .0030207                      .9837586     .997087

       sigma |   4.102859   .1596234                      3.801633    4.427952

      lambda |     4.0746   .1634885                      3.754168    4.395031

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

LR test of indep. eqns. (rho = 0):   chi2(1) =   178.26   Prob > chi2 = 0.0000

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

. log close;

       log:  C:\Documents and Settings\wvogt\My Documents\Home\Teaching\90-907\E

> mpiricalExamples\TobitSampSel_Examples.log

  log type:  text

 closed on:  20 Nov 2009, 08:56:55

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