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Problem Set 5



Ryan Vaughn

Problem 2:

Estimate a LPM, Logit and Probit model for the MROZ data on Women’s labor force participation.  Use a generated experience squared term and a generated Property Income term in the regression.
Most of my work is a Stata log file output.  Below find the generation of terms and the outputs of the LPM,  Logit, and Probit.

. *create the PRIN term;

. gen prin=faminc-(whrs*ww);

. *creat the LWW term;

. ** first creat the LW term;

. gen lw=0;

. replace lw=log(ww) if lfp==1;

(424 real changes made)

. **second creat the EX2 term;

. gen ex2=ax*ax;

. ** third create the FLW term;

. reg lw wa we cit ax ex2 if lfp==1;

      Source |       SS       df       MS              Number of obs =     428

-------------+------------------------------           F(  5,   422) =   15.85

       Model |  35.3048763     5  7.06097526           Prob > F      =  0.0000

    Residual |  188.022565   422  .445551101           R-squared     =  0.1581

-------------+------------------------------           Adj R-squared =  0.1481

       Total |  223.327441   427  .523015084           Root MSE      =   .6675

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

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

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

          wa |  -.0001945   .0048945    -0.04   0.968    -.0098152    .0094263

          we |    .105676   .0143701     7.35   0.000     .0774302    .1339218

         cit |   .0545581   .0686923     0.79   0.428    -.0804636    .1895799

          ax |   .0410581   .0132119     3.11   0.002     .0150888    .0670275

         ex2 |  -.0007945   .0004006    -1.98   0.048    -.0015819   -7.14e-06

       _cons |  -.5231308   .2782635    -1.88   0.061    -1.070086    .0238243

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

. gen flw=0;

. replace flw= _b[wa]*wa + _b[we]*we + _b[cit]*cit + _b[ax]*ax + _b[ex2]*ex2 if lfp==0;

(325 real changes made)

. **lastly create the LWW term;

. gen lww= flw + lw;

. *Run the models;

LPM
. reg lfp kl6 k618 wa we un cit prin lww;

      Source |       SS       df       MS              Number of obs =     753

-------------+------------------------------           F(  8,   744) =   29.75

       Model |  44.7690327     8  5.59612908           Prob > F      =  0.0000

    Residual |  139.958723   744  .188116563           R-squared     =  0.2424

-------------+------------------------------           Adj R-squared =  0.2342

       Total |  184.727756   752  .245648611           Root MSE      =  .43372

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

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

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

         kl6 |  -.2697114   .0339224    -7.95   0.000    -.3363064   -.2031163

        k618 |  -.0178767   .0132283    -1.35   0.177     -.043846    .0080927

          wa |  -.0095774   .0024244    -3.95   0.000     -.014337   -.0048179

          we |   .0770253   .0078359     9.83   0.000     .0616423    .0924083

          un |  -.0032528   .0051931    -0.63   0.531    -.0134476    .0069421

         cit |   .0161714   .0347945     0.46   0.642    -.0521358    .0844786

        prin |  -5.93e-06   1.46e-06    -4.06   0.000    -8.80e-06   -3.06e-06

         lww |  -.2779637   .0287339    -9.67   0.000    -.3343729   -.2215545

       _cons |   .6224411   .1539519     4.04   0.000     .3202093     .924673

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

. est store LPM;

Logit
. logit lfp kl6 k618 wa we un cit prin lww;


(iterations deleted)

Logit estimates                                   Number of obs   =        753

                                                  LR chi2(8)      =     229.91

                                                  Prob > chi2     =     0.0000

Log likelihood = -399.91933                       Pseudo R2       =     0.2233

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

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

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

         kl6 |  -1.525334   .2194484    -6.95   0.000    -1.955445   -1.095223

        k618 |  -.1158119   .0738291    -1.57   0.117    -.2605142    .0288904

          wa |  -.0525114    .013894    -3.78   0.000    -.0797431   -.0252797

          we |   .4851448   .0532077     9.12   0.000     .3808597      .58943

          un |  -.0122362    .028201    -0.43   0.664    -.0675092    .0430367

         cit |   .1656894   .1917032     0.86   0.387     -.210042    .5414208

        prin |  -.0000325   8.46e-06    -3.85   0.000    -.0000491   -.0000159

         lww |  -2.124712   .2520255    -8.43   0.000    -2.618673   -1.630751

       _cons |   .6966899   .8703899     0.80   0.423    -1.009243    2.402623

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

. est store LOGIT;

Probit
. probit lfp kl6 k618 wa we un cit prin lww;

(iterations deleted)
Probit estimates                                  Number of obs   =        753

                                                  LR chi2(8)      =     223.68

                                                  Prob > chi2     =     0.0000

Log likelihood =  -403.0323                       Pseudo R2       =     0.2172

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

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

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

         kl6 |  -.8720423   .1222347    -7.13   0.000    -1.111618   -.6324666

        k618 |  -.0507322   .0425238    -1.19   0.233    -.1340773    .0326129

          wa |   -.029317   .0080634    -3.64   0.000     -.045121   -.0135131

          we |   .2705849   .0286956     9.43   0.000     .2143425    .3268273

          un |  -.0090382   .0166698    -0.54   0.588    -.0417104    .0236341

         cit |   .0961022   .1133226     0.85   0.396    -.1260061    .3182105

        prin |  -.0000197   4.87e-06    -4.05   0.000    -.0000293   -.0000102

         lww |  -1.123769   .1251385    -8.98   0.000    -1.369036    -.878502

       _cons |    .370701   .5108271     0.73   0.468    -.6305017    1.371904

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

. est store PROBIT;

Part (a) For each model provide estimates and se's.  How do they compare?


[image: image1.emf]Variable LPM PROBIT LOGIT Adj LOGIT LPM-Probit LPM-Adj.Logit Probit-Adj.Logit

kl6 -0.26971139 -0.87204 -1.5253339 -0.840960654 -0.60233091 -0.571249264 0.031081646

se(kl6) 0.034 0.122 0.219

k618 -0.01787665 -0.05073 -0.1158119 -0.063850452 -0.03285554 -0.045973802 -0.013118262

se(k618) 0.013 0.043 0.074

wa -0.00957743 -0.02932 -0.0525114 -0.028951047 -0.01973961 -0.019373617 0.000365993

se(wa) 0.002 0.008 0.014

we 0.07702531 0.270585 0.48514483 0.267474363 -0.19355957 -0.190449053 0.003110517

se(we) 0.008 0.029 0.053

un -0.00325276 -0.00904 -0.0122362 -0.006746182 -0.00578543 -0.003493422 0.002292008

se(un) 0.005 0.017 0.028

cit 0.01617139 0.096102 0.16568938 0.091349343 -0.07993081 -0.075177953 0.004752857

se(cit) 0.035 0.113 0.192

prin -5.93E-06 -2E-05 -3.252E-05 -1.79292E-05 -0.00001378 -1.19992E-05 1.78078E-06

se(prin) 0 0 0

lww -0.27796369 -1.12377 -2.1247117 -1.171414955 -0.84580521 -0.893451265 -0.047646055

se(lww) 0.029 0.125 0.252

_cons 0.62244115 0.370701 0.69668987 0.384105256 0.25174015 0.238335894 -0.013404256

se(cons) 0.154 0.511 0.87


The “adj. logit” estimates have been adjusted by a "3^.5/(pi)" factor so that they may be compared to the probit estimates.

The differences between model estimates are listed in the last three columns, and notice that, between models, the minimum difference for every coefficient is between the Probit and Adjusted Logit models, as was expected.  
Part (b) Proivde the estimated marginal effects and se’s.  Justify the se calculation.
For the second part of the question, “justify se calculation”, I will provide an outline of how the se’s would be calculated had I not just told STATA to do it.
To calculate the se’s of the marginal effects we will appeal to the delta-method.

Assuming that the regressors vary continuously,
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 is the pdf of the model (i.e. normal or logit).  Recalling the distribution of 
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 and by applying the delta-method we can claim.
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Recalling that 
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 is consistent for
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 we can apply the Slutsky Theorem to obtain:
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Where the se’s from the above distribution can consistently be estimated by
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For the first part of the question, STATA was nice enough to provide us with a marginal effects calculation command.  So those are listed below.  
LPM Marginal Effects:
Marginal effects after regress

      y  = Fitted values (predict)

         =  .56839309

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

variable |      dy/dx    Std. Err.     z    P>|z|  [    95% C.I.   ]      X

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

     kl6 |  -.2697114      .03392   -7.95   0.000  -.336198 -.203225   .237716

    k618 |  -.0178767      .01323   -1.35   0.177  -.043804   .00805   1.35325

      wa |  -.0095774      .00242   -3.95   0.000  -.014329 -.004826   42.5378

      we |   .0770253      .00784    9.83   0.000   .061667  .092383   12.2869

      un |  -.0032528      .00519   -0.63   0.531  -.013431  .006925   8.62351

     cit*|   .0161714      .03479    0.46   0.642  -.052025  .084367   .642762

    prin |  -5.93e-06      .00000   -4.06   0.000  -8.8e-06 -3.1e-06     20129

     lww |  -.2779637      .02873   -9.67   0.000  -.334281 -.221646    1.3229

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

(*) dy/dx is for discrete change of dummy variable from 0 to 1

LOGIT Marginal Effects
Marginal effects after logit

      y  = Pr(lfp) (predict)

         =  .60829366

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

variable |      dy/dx    Std. Err.     z    P>|z|  [    95% C.I.   ]      X

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

     kl6 |  -.3634451       .0527   -6.90   0.000  -.466731 -.260159   .237716

    k618 |  -.0275948      .01759   -1.57   0.117  -.062076  .006886   1.35325

      wa |   -.012512      .00331   -3.78   0.000  -.018999 -.006025   42.5378

      we |   .1155967      .01237    9.35   0.000   .091353   .13984   12.2869

      un |  -.0029156      .00672   -0.43   0.664  -.016087  .010256   8.62351

     cit*|   .0396569      .04605    0.86   0.389  -.050604  .129918   .642762

    prin |  -7.75e-06      .00000   -3.84   0.000  -.000012 -3.8e-06     20129

     lww |  -.5062603      .05761   -8.79   0.000  -.619177 -.393344    1.3229

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

(*) dy/dx is for discrete change of dummy variable from 0 to 1

PROBIT Marginal Effects
Marginal effects after probit

      y  = Pr(lfp) (predict)

         =  .60748909

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

variable |      dy/dx    Std. Err.     z    P>|z|  [    95% C.I.   ]      X

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

     kl6 |  -.3351891      .04728   -7.09   0.000  -.427852 -.242526   .237716

    k618 |  -.0195001      .01634   -1.19   0.233  -.051534  .012534   1.35325

      wa |  -.0112687       .0031   -3.63   0.000  -.017346 -.005191   42.5378

      we |   .1040054      .01084    9.60   0.000   .082768  .125242   12.2869

      un |   -.003474      .00641   -0.54   0.588  -.016033  .009085   8.62351

     cit*|   .0370607      .04382    0.85   0.398  -.048823  .122944   .642762

    prin |  -7.58e-06      .00000   -4.04   0.000  -.000011 -3.9e-06     20129

     lww |  -.4319459      .04651   -9.29   0.000  -.523095 -.340796    1.3229

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

(*) dy/dx is for discrete change of dummy variable from 0 to 1
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