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* Bivariate Probit Model in Stata * Copyright 2013 by Ani Katchova clear all set more off use C:\Econometrics\Data\bivariate_health global global global global



y1list hlthe y2list dmdu xlist age linc ndisease zlist age linc



describe $y1list $y2list $xlist summarize $y1list $y2list $xlist tabulate $y1list $y2list correlate $y1list $y2list * Probit models probit $y1list $xlist probit $y2list $xlist * Bivariate probit model biprobit $y1list $y2list $xlist * Predicted marginal probabilities of y1=1 and y2=1 predict biprob1, pmarg1 predict biprob2, pmarg2 * Predicted joint y1=1 and y2=1 predict biprob00, predict biprob01, predict biprob10, predict biprob11,



probabilities of y1=0 and y2=0, y1=0 and y2=1, y1=1 and y2=0, and p00 p01 p10 p11



* Summarizing predicted values summarize $y1list $y2list biprob1 biprob2 summarize biprob00 biprob01 biprob10 biprob11 tabulate $y1list $y2list * Marginal effects margins, dydx(*) atmeans margins, dydx(*) atmeans margins, dydx(*) atmeans margins, dydx(*) atmeans



predict(p00) predict(p01) predict(p10) predict(p11)



* Bivariate probit with different sets of regressors biprobit ($y1list = $zlist) ($y2list = $xlist)



___ ____ ____ ____ ____ (R) /__ / ____/ / ____/ ___/ / /___/ / /___/ 13.1 Statistics/Data Analysis



Copyright 1985-2013 StataCorp LP StataCorp 4905 Lakeway Drive College Station, Texas 77845 USA 800-STATA-PC http://www.stata.com 979-696-4600 [email protected] 979-696-4601 (fax)



Single-user Stata perpetual license: Serial number: 301306233362 Licensed to: Ani Katchova University of Kentucky Notes: . doedit "C:\Econometrics\Programs_extra\Bivariate Probit and Logit Models in Stata.do" . do "C:\Econometrics\Programs_extra\Bivariate Probit and Logit Models in Stata.do" . * Bivariate Probit Model in Stata . * Copyright 2013 by Ani Katchova . . clear all . set more off . . use C:\Econometrics\Data\bivariate_health . . global y1list hlthe . global y2list dmdu . global xlist age linc ndisease . global zlist age linc . . describe $y1list $y2list $xlist storage display value variable name type format label variable label -------------------------------------------------------------------------------------------------------hlthe float %9.0g =1 if excellent health dmdu float %9.0g =1 if visited doctor age float %9.0g age linc float %9.0g log of annual family income (in $) ndisease float %9.0g count of chronic diseases



. summarize $y1list $y2list $xlist Variable | Obs Mean Std. Dev. Min Max -------------+-------------------------------------------------------hlthe | 5574 .541263 .4983392 0 1 dmdu | 5574 .6713312 .4697715 0 1 age | 5574 25.57613 16.73011 .0253251 63.27515 linc | 5574 8.696929 1.220592 0 10.28324 ndisease | 5574 11.20526 6.788959 0 58.6 . . tabulate $y1list $y2list =1 if | excellent | =1 if visited doctor health | 0 1 | Total -----------+----------------------+---------0 | 826 1,731 | 2,557 1 | 1,006 2,011 | 3,017 -----------+----------------------+---------Total | 1,832 3,742 | 5,574



. correlate $y1list $y2list (obs=5574) | hlthe dmdu -------------+-----------------hlthe | 1.0000 dmdu | -0.0110 1.0000



. . * Probit models . probit $y1list $xlist Iteration Iteration Iteration Iteration



0: 1: 2: 3:



log log log log



likelihood likelihood likelihood likelihood



Probit regression



Log likelihood = -3554.1955



= -3844.5998 = -3554.609 = -3554.1955 = -3554.1955 Number of obs LR chi2(3) Prob > chi2 Pseudo R2



= = = =



5574 580.81 0.0000 0.0755



-----------------------------------------------------------------------------hlthe | Coef. Std. Err. z P>|z| [95% Conf. Interval] -------------+---------------------------------------------------------------age | -.0178193 .0010826 -16.46 0.000 -.0199412 -.0156975 linc | .1325079 .014975 8.85 0.000 .1031576 .1618583 ndisease | -.0326532 .0027587 -11.84 0.000 -.0380602 -.0272462 _cons | -.2304379 .1335596 -1.73 0.084 -.49221 .0313341 ------------------------------------------------------------------------------



. probit $y2list $xlist Iteration Iteration Iteration Iteration



0: 1: 2: 3:



log log log log



likelihood likelihood likelihood likelihood



= -3529.6346 = -3405.19 = -3404.6444 = -3404.6444



Probit regression



Number of obs LR chi2(3) Prob > chi2 Pseudo R2



Log likelihood = -3404.6444



= = = =



5574 249.98 0.0000 0.0354



-----------------------------------------------------------------------------dmdu | Coef. Std. Err. z P>|z| [95% Conf. Interval] -------------+---------------------------------------------------------------age | .0020078 .0010926 1.84 0.066 -.0001335 .0041492 linc | .1212854 .0142546 8.51 0.000 .0933469 .1492238 ndisease | .0347235 .0028911 12.01 0.000 .029057 .0403899 _cons | -1.033029 .1290841 -8.00 0.000 -1.286029 -.7800286 -----------------------------------------------------------------------------. . * Bivariate probit model . biprobit $y1list $y2list $xlist Fitting comparison equation 1: Iteration Iteration Iteration Iteration



0: 1: 2: 3:



log log log log



likelihood likelihood likelihood likelihood



= -3844.5998 = -3554.609 = -3554.1955 = -3554.1955



Fitting comparison equation 2: Iteration Iteration Iteration Iteration



0: 1: 2: 3:



Comparison:



log log log log



likelihood likelihood likelihood likelihood



= -3529.6346 = -3405.19 = -3404.6444 = -3404.6444



log likelihood = -6958.8398



Fitting full model: Iteration 0: Iteration 1: Iteration 2:



log likelihood = -6958.8398 log likelihood = -6958.0751 log likelihood = -6958.0751



Bivariate probit regression Log likelihood = -6958.0751



Number of obs Wald chi2(6) Prob > chi2



= = =



5574 770.00 0.0000



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



age | -.0178246 .0010827 -16.46 0.000 -.0199466 -.0157025 linc | .132468 .0149632 8.85 0.000 .1031406 .1617953 ndisease | -.0326656 .0027589 -11.84 0.000 -.0380729 -.0272583 _cons | -.2297079 .1334526 -1.72 0.085 -.4912703 .0318545 -------------+---------------------------------------------------------------dmdu | age | .0020038 .0010927 1.83 0.067 -.0001379 .0041455 linc | .1212519 .0142512 8.51 0.000 .09332 .1491838 ndisease | .0347111 .0028908 12.01 0.000 .0290452 .0403771 _cons | -1.032527 .1290517 -8.00 0.000 -1.285464 -.7795907 -------------+---------------------------------------------------------------/athrho | .0282258 .022827 1.24 0.216 -.0165142 .0729658 -------------+---------------------------------------------------------------rho | .0282183 .0228088 -.0165127 .0728366 -----------------------------------------------------------------------------Likelihood-ratio test of rho=0: chi2(1) = 1.5295 Prob > chi2 = 0.2162 . . * Predicted marginal probabilities of y1=1 and y2=1 . predict biprob1, pmarg1 . predict biprob2, pmarg2 . . * Predicted joint probabilities of y1=0 and y2=0, y1=0 and y2=1, y1=1 and y2=0, and y1=1 and y2=1 . predict biprob00, p00 . predict biprob01, p01 . predict biprob10, p10 . predict biprob11, p11 . . * Summarizing predicted values . summarize $y1list $y2list biprob1 biprob2 Variable | Obs Mean Std. Dev. Min Max -------------+-------------------------------------------------------hlthe | 5574 .541263 .4983392 0 1 dmdu | 5574 .6713312 .4697715 0 1 biprob1 | 5574 .5414237 .1577588 .0156161 .7853771 biprob2 | 5574 .6716857 .0976294 .1589158 .9834746 . summarize biprob00 biprob01 biprob10 biprob11 Variable | Obs Mean Std. Dev. Min Max -------------+-------------------------------------------------------biprob00 | 5574 .1479458 .064902 .0158778 .6909308 biprob01 | 5574 .3106305 .1434517 .1090853 .9385432 biprob10 | 5574 .1803685 .0765047 .0006476 .3680022 biprob11 | 5574 .3610553 .0989285 .0090629 .5492701 . tabulate $y1list $y2list



=1 if | excellent | =1 if visited doctor health | 0 1 | Total -----------+----------------------+---------0 | 826 1,731 | 2,557 1 | 1,006 2,011 | 3,017 -----------+----------------------+---------Total | 1,832 3,742 | 5,574



. . * Marginal effects . margins, dydx(*) atmeans predict(p00) Conditional marginal effects Model VCE : OIM



Number of obs



=



5574



Expression : Pr(hlthe=0,dmdu=0), predict(p00) dy/dx w.r.t. : age linc ndisease at : age = 25.57613 (mean) linc = 8.696929 (mean) ndisease = 11.20526 (mean) -----------------------------------------------------------------------------| Delta-method | dy/dx Std. Err. z P>|z| [95% Conf. Interval] -------------+---------------------------------------------------------------age | .0019506 .0002356 8.28 0.000 .0014888 .0024123 linc | -.0372013 .0031362 -11.86 0.000 -.0433481 -.0310546 ndisease | -.0016018 .0006109 -2.62 0.009 -.0027992 -.0004045 -----------------------------------------------------------------------------. margins, dydx(*) atmeans predict(p01) Conditional marginal effects Model VCE : OIM



Number of obs



=



5574



Expression : Pr(hlthe=0,dmdu=1), predict(p01) dy/dx w.r.t. : age linc ndisease at : age = 25.57613 (mean) linc = 8.696929 (mean) ndisease = 11.20526 (mean) -----------------------------------------------------------------------------| Delta-method | dy/dx Std. Err. z P>|z| [95% Conf. Interval] -------------+---------------------------------------------------------------age | .0051246 .0003444 14.88 0.000 .0044496 .0057996 linc | -.0153798 .0046681 -3.29 0.001 -.0245292 -.0062304 ndisease | .0145679 .000892 16.33 0.000 .0128197 .0163161 -----------------------------------------------------------------------------. margins, dydx(*) atmeans predict(p10)



Conditional marginal effects Model VCE : OIM



Number of obs



=



5574



Expression : Pr(hlthe=1,dmdu=0), predict(p10) dy/dx w.r.t. : age linc ndisease at : age = 25.57613 (mean) linc = 8.696929 (mean) ndisease = 11.20526 (mean) -----------------------------------------------------------------------------| Delta-method | dy/dx Std. Err. z P>|z| [95% Conf. Interval] -------------+---------------------------------------------------------------age | -.002669 .0002531 -10.55 0.000 -.003165 -.0021729 linc | -.0062709 .0033442 -1.88 0.061 -.0128254 .0002836 ndisease | -.0108431 .0006603 -16.42 0.000 -.0121373 -.009549 -----------------------------------------------------------------------------. margins, dydx(*) atmeans predict(p11) Conditional marginal effects Model VCE : OIM



Number of obs



=



5574



Expression : Pr(hlthe=1,dmdu=1), predict(p11) dy/dx w.r.t. : age linc ndisease at : age = 25.57613 (mean) linc = 8.696929 (mean) ndisease = 11.20526 (mean) -----------------------------------------------------------------------------| Delta-method | dy/dx Std. Err. z P>|z| [95% Conf. Interval] -------------+---------------------------------------------------------------age | -.0044062 .0003641 -12.10 0.000 -.0051199 -.0036925 linc | .0588521 .0049099 11.99 0.000 .0492288 .0684754 ndisease | -.002123 .0009445 -2.25 0.025 -.0039743 -.0002717 -----------------------------------------------------------------------------. . * Bivariate probit with different sets of regressors . biprobit ($y1list = $zlist) ($y2list = $xlist) Fitting comparison equation 1: Iteration Iteration Iteration Iteration



0: 1: 2: 3:



log log log log



likelihood likelihood likelihood likelihood



= = = =



-3844.5998 -3628.1836 -3627.4528 -3627.4528



Fitting comparison equation 2: Iteration Iteration Iteration Iteration



0: 1: 2: 3:



log log log log



likelihood likelihood likelihood likelihood



= -3529.6346 = -3405.19 = -3404.6444 = -3404.6444



Comparison:



log likelihood = -7032.0971



Fitting full model: Iteration 0: Iteration 1: Iteration 2:



log likelihood = -7032.0971 log likelihood = -7031.3791 log likelihood = -7031.3791



Seemingly unrelated bivariate probit Log likelihood = -7031.3791



Number of obs Wald chi2(5) Prob > chi2



= = =



5574 647.96 0.0000



-----------------------------------------------------------------------------| Coef. Std. Err. z P>|z| [95% Conf. Interval] -------------+---------------------------------------------------------------hlthe | age | -.0201997 .0010559 -19.13 0.000 -.0222693 -.0181302 linc | .1275541 .0149313 8.54 0.000 .0982892 .156819 _cons | -.4859927 .1316205 -3.69 0.000 -.7439643 -.2280212 -------------+---------------------------------------------------------------dmdu | age | .0019586 .0010935 1.79 0.073 -.0001846 .0041019 linc | .1211984 .0142511 8.50 0.000 .0932668 .14913 ndisease | .0352338 .0029215 12.06 0.000 .0295078 .0409598 _cons | -1.036756 .1290842 -8.03 0.000 -1.289757 -.7837558 -------------+---------------------------------------------------------------/athrho | .027454 .0229157 1.20 0.231 -.0174599 .0723678 -------------+---------------------------------------------------------------rho | .0274471 .0228984 -.0174582 .0722418 -----------------------------------------------------------------------------Likelihood-ratio test of rho=0: chi2(1) = 1.43604 Prob > chi2 = 0.2308 . . end of do-file .
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