
1 Introduction

font
. > . >

Howmuch should you do?

2 Using Stata

2.1 The working directory and sample files

cd

2.2 Using do files

01 capture log close 
02 log using jslong-a03lrm01, replace text 
03 version 14.1 
04 clear all 
05 macro drop _all 
06 set linesize 80 
07 set scheme s1manual 

08 //  Assignment 03: LRM 
09 //  CDAicpsr 2017 
10 local pgm jslong-a03lrm01 
11 local who jslong Scott Long 
12 local dte 2017-05-04 
13     local graphtype emf // for mac use png or pdf 

14 //  #1 load data 

15 use dataset, clear 

16 //  #2 task 2 

17 //  #3 task 3 

18 log close 
19 exit 

* //
/* */

3 Continuous Outcomes

cda16lab-lrm-review.do

use cda-scireview4, clear 

codebook, compact

. codebook, compact 

Variable   Obs Unique      Mean    Min    Max  Label 
--------------------------------------------------------------------------------
id         264    264  58556.74  57001  62420  ID Number. 
cit1       264     48  11.33333      0    130  Citations: PhD yr -1 to 1. 
cit3       264     54  14.68561      0    196  Citations: PhD yr 1 to 3. 
cit6       264     59  17.58712      0    143  Citations: PhD yr 4 to 6. 
cit9       264     67  19.92803      0    214  Citations: PhD yr 7 to  9. 
enroll     264      9  5.530303      3     14  Years from BA to PhD. 
fel        264     96  3.191098      1   4.69  Fellow or PhD prestige. 
<snip>
workuniv   264      2  .7045455      0      1  University work? (1=yes) 
--------------------------------------------------------------------------------

keep pubtot
workfac enrol phd
. keep pubtot workfac enrol phd 

i.

c.

. regress pubtot i.workfac c.enrol c.phd 

      Source |       SS       df       MS              Number of obs =     264 
-------------+------------------------------           F(  3,   260) =   10.77 
       Model |  3519.43579     3  1173.14526           Prob > F      =  0.0000 
    Residual |  28326.1968   260  108.946911           R-squared     =  0.1105 
-------------+------------------------------           Adj R-squared =  0.1003 
       Total |  31845.6326   263  121.086055           Root MSE      =  10.438 

------------------------------------------------------------------------------
      pubtot |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval] 
-------------+----------------------------------------------------------------
     workfac | 
      1_Yes  |   5.227261   1.297375     4.03   0.000     2.672561     7.78196 
      enroll |  -1.174879   .4465778    -2.63   0.009    -2.054249   -.2955094 
         phd |   1.506904   .6442493     2.34   0.020     .2382931    2.775514 
       _cons |   9.982767    3.33341     2.99   0.003     3.418849    16.54668 
------------------------------------------------------------------------------

listcoef help

. listcoef, help 

regress (N=264): Unstandardized and standardized estimates

  Observed SD: 11.0039 
  SD of error: 10.4378 

--------------------------------------------------------------------------------
             |          b        t    P>|t|    bStdX    bStdY   bStdXY     SDofX 
-------------+------------------------------------------------------------------
     workfac | 
      1_Yes  |     5.2273    4.029    0.000    2.613    0.475    0.237     0.500 
      enroll |    -1.1749   -2.631    0.009   -1.696   -0.107   -0.154     1.443 
         phd |     1.5069    2.339    0.020    1.515    0.137    0.138     1.005 
    constant |     9.9828    2.995    0.003        .        .        .         . 
--------------------------------------------------------------------------------
       b = raw coefficient 
       t = t-score for test of b=0 
   P>|t| = p-value for t-test 
   bStdX = x-standardized coefficient 
   bStdY = y-standardized coefficient 
  bStdXY = fully standardized coefficient 
   SDofX = standard deviation of X 

log close 
exit

4 Binary Outcomes

cda16lab-brm-review.do

use cda-scireview4, clear 

keep workfac fellow phd mcit3 mnas 

tab1 fellow mnas workfac, miss // option miss includes missing values in table 
codebook, compact 

logit probit
. logit workfac i.fellow c.phd c.mcit3 i.mnas, nolog 

Logistic regression                               Number of obs   =        264 
                                                  LR chi2(4)      =      37.64 
                                                  Prob > chi2     =     0.0000 
Log likelihood = -163.55534                       Pseudo R2       =     0.1032 

------------------------------------------------------------------------------
     workfac |      Coef.   Std. Err.      z    P>|z|     [95% Conf. Interval] 
-------------+----------------------------------------------------------------
      fellow | 
      1_Yes  |   1.250155   .2767966     4.52   0.000     .7076434    1.792666 
         phd |  -.0637186   .1471307    -0.43   0.665    -.3520894    .2246522 
       mcit3 |   .0206156   .0071255     2.89   0.004     .0066498    .0345814 
             | 
        mnas | 
      1_Yes  |   .3639082   .5571229     0.65   0.514    -.7280327    1.455849 
       _cons |  -.5806031   .4498847    -1.29   0.197    -1.462361    .3011547 
------------------------------------------------------------------------------

margins estimates store
estlogit
estimates store estlogit 

prlogit

. predict prlogit 
(option pr assumed; Pr(workfac)) 

. label var prlogit "Logit: Predicted Probability" 

. sum prlogit 

    Variable |       Obs        Mean    Std. Dev.       Min        Max 
-------------+--------------------------------------------------------
     prlogit |       264    .5340909    .1828654   .3035647   .9665072 

dotplot
. dotplot prlogit 
. graph export `pgm'-phatdist.`graphtype', replace 



mtable
at()

atmeans
predict
mtable

. mtable, at(fellow=1 mnas=1) stat(ci) atmeans 

Expression: Pr(workfac), predict() 

   Pr(y)        ll        ul 
----------------------------
   0.779     0.593     0.964 

Specified values of covariates 

           |   fellow       phd     mcit3      mnas 
 ----------+--------------------------------------- 
   Current |        1      3.18      20.7         1 

mtable

. mtable, at(fellow=(0 1) mnas=(0 1)) stat(ci) atmeans 

Expression: Pr(workfac), predict() 

           |   fellow      mnas     Pr(y)        ll        ul 
 ----------+------------------------------------------------- 
         1 |        0         0     0.412     0.330     0.494 
         2 |        0         1     0.502     0.232     0.771 
         3 |        1         0     0.710     0.619     0.801 
         4 |        1         1     0.779     0.593     0.964 

Specified values of covariates 

           |      phd     mcit3 
 ----------+------------------- 
   Current |     3.18      20.7 

margins m*
margins

. margins, at(fellow=(0 1) mnas=(0 1)) atmeans 

Adjusted predictions                              Number of obs   =        264 
Model VCE    : OIM 

Expression   : Pr(workfac), predict() 

1._at        : fellow          =           0 
               phd             =    3.181894 (mean) 
               mcit3           =    20.71591 (mean) 
               mnas            =           0 

2._at        : fellow          =           0 
               phd             =    3.181894 (mean) 
               mcit3           =    20.71591 (mean) 
               mnas            =           1 

3._at        : fellow          =           1 
               phd             =    3.181894 (mean) 
               mcit3           =    20.71591 (mean) 
               mnas            =           0 

4._at        : fellow          =           1 
               phd             =    3.181894 (mean) 
               mcit3           =    20.71591 (mean) 
               mnas            =           1 

------------------------------------------------------------------------------
             |            Delta-method 
             |     Margin   Std. Err.      z    P>|z|     [95% Conf. Interval] 
-------------+----------------------------------------------------------------
         _at | 
          1  |   .4118608   .0417942     9.85   0.000     .3299457    .4937759 
          2  |   .5019075   .1374789     3.65   0.000     .2324539    .7713612 
          3  |   .7096895    .046453    15.28   0.000     .6186433    .8007358 
          4  |   .7786445   .0946714     8.22   0.000     .5930921     .964197 
------------------------------------------------------------------------------

mtable post mtable
post

mlincom
. mtable, at(fellow=(0 1)) atmeans post 

Expression: Pr(workfac), predict() 

           |   fellow     Pr(y) 
 ----------+------------------- 
         1 |        0     0.419 
         2 |        1     0.716 

Specified values of covariates 

           |                            1. 
           |      phd     mcit3      mnas 
 ----------+----------------------------- 
   Current |     3.18      20.7     .0833 

mlincom
mlincom mtable
. mlincom 2-1, stats(all) 

             |   lincom        se    zvalue    pvalue        ll        ul
-------------+------------------------------------------------------------
           1 |    0.297     0.061     4.888     0.000     0.178     0.416 

mtable margins post
margins

estimate
restore
. estimates restore estlogit 
(results estlogit are active now) 

mlincom dydx() mtable
i. dydx() c.

dydx()

. mtable, dydx(fellow) atmeans stat(ci p) 

Expression: Pr(workfac), predict() 

 d Pr(y)        ll        ul         p 
--------------------------------------
   0.297     0.178     0.416     0.000 

Specified values of covariates 

           |        1.                            1. 
           |   fellow       phd     mcit3      mnas 
 ----------+--------------------------------------- 
   Current |     .413      3.18      20.7     .0833 

mchange
at() atmeans

. mchange 

logit: Changes in Pr(y) | Number of obs = 264 

Expression: Pr(workfac), predict(pr) 

               |    Change    p-value
---------------+----------------------
fellow         |
 1 Yes vs 0 No |     0.285      0.000
phd            |
            +1 |    -0.014      0.665
           +SD |    -0.014      0.665
      Marginal |    -0.014      0.665
mcit3          |
            +1 |     0.004      0.002
           +SD |     0.111      0.002
      Marginal |     0.004      0.002
mnas           |
 1 Yes vs 0 No |     0.078      0.509

Average predictions 

             |      0_No      1_Yes
-------------+----------------------
  Pr(y|base) |     0.466      0.534

mchange

mgen
stub() predlabel()

. mgen, at(fellow=1 mcit3=(0(5)130)) atmeans stub(fel1) predlabel(Fellow) 

Predictions from: margins, at(fellow=1 mcit3=(0(5)130)) atmeans predict(pr) 

Variable   Obs Unique      Mean       Min       Max  Label 
--------------------------------------------------------------------------------
fel1pr1     27     27  .8361422   .621785  .9599656  Fellow 

fel1ll1     27     27   .748555  .5078947  .8969149  95% lower limit 
fel1ul1     27     27  .9237294  .7356753  1.023016  95% upper limit 
fel1mcit3   27     27        65         0       130  Mentor's 3 yr citation. 
--------------------------------------------------------------------------------

Specified values of covariates 

                              1. 
   fellow        phd       mnas
--------------------------------
        1   3.181894   .0833333 

<snip>

mgen
. graph twoway /// 
>     (rarea fel1ul fel1ll fel1mcit3, col(gs10)) /// 
>     (rarea fel0ul fel0ll fel1mcit3, col(gs10)) /// 
>     (connected fel1pr fel1mcit, lpat(dash)  msym(i)) /// 
>     (connected fel0pr fel1mcit, lpat(solid) msym(i)), /// 
>     legend(on order(3 4)) ylab(0(.25)1) ytitle("Pr(Faculty)") /// 
>     xlab(0(10)130) xtitle("Mentor's # of Citations") /// 
>     title("Predicted Probability of Having a Faculty Position") 
. graph export `pgm'-probplot.`graphtype', replace 

listcoef
listcoef
. listcoef, help 

logit (N=264): Factor change in odds

  Odds of: 1_Yes vs 0_No 

-------------------------------------------------------------------------
             |          b        z    P>|z|       e^b   e^bStdX     SDofX 
-------------+-----------------------------------------------------------
      fellow | 
      1_Yes  |     1.2502    4.517    0.000     3.491     1.853     0.493 
         phd |    -0.0637   -0.433    0.665     0.938     0.938     1.005 
       mcit3 |     0.0206    2.893    0.004     1.021     1.690    25.445 
             | 
        mnas | 
      1_Yes  |     0.3639    0.653    0.514     1.439     1.106     0.277 
    constant |    -0.5806   -1.291    0.197         .         .         . 
-------------------------------------------------------------------------
       b = raw coefficient 
       z = z-score for test of b=0 
   P>|z| = p-value for z-test 
     e^b = exp(b) = factor change in odds for unit increase in X 
 e^bStdX = exp(b*SD of X) = change in odds for SD increase in X 
   SDofX = standard deviation of X 

estimates table

. probit workfac i.fellow c.phd c.mcit3 i.mnas, nolog 
<SNIP>
. estimates store estprobit 

. estimates table estlogit estprobit, b(%7.2f) t(%7.2f) stats(N) modelwidth(10) 

----------------------------------------
    Variable |  estlogit    estprobit
-------------+--------------------------
      fellow | 
      1_Yes  |       1.25         0.76
             |       4.52         4.56
             | 
         phd |      -0.06        -0.04
             |      -0.43        -0.44
       mcit3 |       0.02         0.01
             |       2.89         2.97
             | 
        mnas | 
      1_Yes  |       0.36         0.23
             |       0.65         0.71
             | 
       _cons |      -0.58        -0.35
             |      -1.29        -1.26
-------------+--------------------------
           N |        264          264



----------------------------------------
                             legend: b/t 

5 Binary Outcomes: Advanced Post estimation

cda16-lab-brm-advanced-review.do

use cda-scireview4, clear 

keep workfac fellow phd mcit3 mnas 
tab1 fellow mnas workfac, miss 
codebook, compact 

logit workfac i.fellow c.phd c.mcit3 i.mnas, nolog 

margins estimates store
estlogit
estimates store estlogit 

over(varlist) atmeans
over()

atmeans

. mtable, over(fellow) atmeans

Expression: Pr(workfac), predict() 

           |                                      1.
           |   fellow       phd     mcit3      mnas     Pr(y) 
 ----------+------------------------------------------------- 
         1 |        0      3.05      18.3     .0516     0.406 
         2 |        1      3.37      24.2      .128     0.731 

Specified values where .n indicates no values specified with at() 

           |  No at() 
 ----------+--------- 
   Current |       .n 

if
if

. quietly mtable if fellow == 0 , atmeans atvars(1.fellow phd mcit3 1.mnas) brief 

. mtable if fellow == 1 , atmeans atvars(1.fellow phd mcit3 1.mnas) brief below 

Expression: Pr(workfac), predict() 

           |        1.                            1.
           |   fellow       phd     mcit3      mnas     Pr(y) 
 ----------+------------------------------------------------- 
         1 |        0      3.05      18.3     .0516     0.406 
         1 |        1      3.37      24.2      .128     0.731 

mtable
at()

at()
at() mtable post

. mtable, at(fellow=0 mnas=0 phd=2 mcit=0) /// 
>         at(fellow=1 mnas=1 phd=4 mcit=75) post 

Expression: Pr(workfac), predict() 

           |   fellow       phd     mcit3      mnas     Pr(y) 
 ----------+------------------------------------------------- 
         1 |        0         2         0         0     0.330 
         2 |        1         4        75         1     0.911 

Specified values where .n indicates no values specified with at() 

           |  No at() 
 ----------+--------- 
   Current |       .n 

mlincom
. mlincom 2-1 

             |   lincom    pvalue        ll        ul
-------------+----------------------------------------
           1 |    0.581     0.000     0.427     0.735

if mchange
mcit3

. estimates restore estlogit 
(results estlogit are active now) 

. mchange mcit3 if fellow==1 & mnas==1 , amount(range) trim(10) 

logit: Changes in Pr(y) | Number of obs = 14 

Expression: Pr(workfac), predict(pr) 

             |    Change    p-value
-------------+----------------------
mcit3        |
  10% to 90% |     0.240      0.024

Average predictions 

             |      0_No      1_Yes
-------------+----------------------
  Pr(y|base) |     0.185      0.815

1: Sample selection: if fellow==1 & mnas==1  & e(sample)==1 

mcit3
centile if

. centile mcit3 if fellow==1 & mnas==1, centile(10 90) 

                                                       -- Binom. Interp. -- 
    Variable |     Obs  Percentile      Centile        [95% Conf. Interval] 
-------------+-------------------------------------------------------------
       mcit3 |      14         10           2.5               2    25.22268* 
             |                 90            92        43.71093         127* 

* Lower (upper) confidence limit held at minimum (maximum) of sample 

dydx() over()
dydx()

over() post mlincom

. logit workfac i.fellow##i.mnas c.phd c.mcit3, nolog 
<snip>

mtable fellow mnas
. mtable, dydx(fellow) over(mnas) stat(ci) post 

Expression: Pr(workfac), predict() 

           |  d Pr(y)        ll        ul 
 ----------+----------------------------- 
      0 No |    0.296     0.175     0.417 
     1 Yes |    0.158    -0.233     0.549 

Specified values where .n indicates no values specified with at() 

           |  No at() 
 ----------+--------- 

   Current |       .n 

mlincom fellow
mnas

. mlincom 1-2 

             |   lincom    pvalue        ll        ul
-------------+----------------------------------------
           1 |    0.138     0.509    -0.272     0.548 

estimates restore estlogit 
mgen, at(fellow=1 mcit3=(0(5)130)) atmeans stub(fel1) predlabel(Fellow) 
   <snip> 
mgen, at(fellow=0 mcit3=(0(5)130)) atmeans stub(fel0) predlabel(Not a Fellow) 
   <snip> 
graph twoway /// 
    (rarea fel1ul fel1ll fel1mcit3, col(gs12)) /// 
    (rarea fel0ul fel0ll fel1mcit3, col(gs12)) /// 
    (connected fel1pr fel1mcit, lpat(dash)  msym(i)) /// 
    (connected fel0pr fel1mcit, lpat(solid) msym(i)) 
    , /// 
    legend(on order(3 4)) ylab(0(.25)1, grid gmin gmax) ytitle("Pr(Faculty)") /// 
    xlab(0(10)130) xtitle("Mentor's # of Citations") name(overlap1, replace) 

mgen fellow mcit3
. mgen, dydx(fellow) at(mcit3=(0(5)130)) atmeans stub(fellowDC) /// 
>   predlabel(Discrete change in fellow by mcit) 

Predictions from: margins, dydx(fellow) at(mcit3=(0(5)130)) atmeans predict(pr) 

Variable      Obs Unique      Mean        Min       Max  Label 
--------------------------------------------------------------------------------
fellowDCd_~1   27     27  .2115119   .0870482  .3027023  Discrete change in f... 
fellowDCll1    27     27  .0918198  -.0313136  .1798619  95% lower limit 
fellowDCul1    27     27   .331204     .20541  .4260783  95% upper limit 
fellowDCmc~3   27     27        65          0       130  Mentor's 3 yr citation. 
--------------------------------------------------------------------------------

Specified values of covariates 

        1.                    1. 
   fellow        phd       mnas
--------------------------------
 .4128788   3.181894   .0833333 

3.11
fellow mcit3

. graph twoway /// 
>   (rarea fellowDCul1 fellowDCll1 fellowDCmcit3, col(gs12)) /// 
>   (connected fellowDCd_pr1 fellowDCmcit3, lpat(solid) msym(i)) /// 
>   , /// 
>   legend(on order(2)) /// 
>   ylab(-0.1(.1).5, grid gmin gmax) ytitle("Discrete Change") /// 
>   xlab(0(10)130) xtitle("Mentor's # of Citations") yline(0) name(overlap2, replace) 

. graph combine overlap1 overlap2, row(1) /// 
>   title("Predicted probabilities and discrete change of having a Faculty Position") 

6 Hypothesis Testing

cda16lab-test-review.do

use cda-scireview4, clear 

keep workfac female fellow phd mcit3 mnas 
tab1 workfac female fellow mnas, miss 
codebook, compact 

estimates store base
. logit workfac i.female i.fellow c.phd c.mcit3 i.mnas, nolog 

Logistic regression                               Number of obs   =        264 
                                                  LR chi2(5)      =      41.72 
                                                  Prob > chi2     =     0.0000 
Log likelihood = -161.51514                       Pseudo R2       =     0.1144 

------------------------------------------------------------------------------
     workfac |      Coef.   Std. Err.      z    P>|z|     [95% Conf. Interval] 
-------------+----------------------------------------------------------------
      female | 
      1_Yes  |  -.5869003   .2911944    -2.02   0.044    -1.157631   -.0161698 
             | 
      fellow | 
      1_Yes  |   1.118336   .2844612     3.93   0.000     .5608027     1.67587 
         phd |    .002004   .1521298     0.01   0.989    -.2961648    .3001729 
       mcit3 |   .0190813   .0072584     2.63   0.009     .0048551    .0333075 
             | 
        mnas | 
      1_Yes  |   .3537104   .5652778     0.63   0.531    -.7542137    1.461635 
       _cons |  -.5004836   .4539085    -1.10   0.270    -1.390128    .3891607 
------------------------------------------------------------------------------

. estimates store base 

test
1.female

logit, coeflegend
. test 1.female 

 ( 1)  [workfac]1.female = 0 

           chi2(  1) =    4.06 
         Prob > chi2 =    0.0439 

. test mcit3 1.mnas 

 ( 1)  [workfac]mcit3 = 0 
 ( 2)  [workfac]1.mnas = 0 

           chi2(  2) =    7.78 
         Prob > chi2 =    0.0204 



. test 1.female = -1*1.fellow 

 ( 1)  [workfac]1.female + [workfac]1.fellow = 0 

           chi2(  1) =    1.42 
         Prob > chi2 =    0.2331 

female
base lrtest

. logit workfac i.fellow c.phd c.mcit3 i.mnas, nolog 
<snip>
. estimates store dropfemale

. lrtest base dropfemale 

Likelihood-ratio test                                   LR chi2(1)  =      4.08 
(Assumption: dropfemale nested in base)                 Prob > chi2 =    0.0434 

mcit3 mnas
estimates store lrtest

. logit workfac i.female i.fellow c.phd 
<snip>
. estimates store dropmcit3mnas 

. lrtest base dropmcit3mnas 

Likelihood-ratio test                                   LR chi2(2)  =      9.19 
(Assumption: dropmcit3mnas nested in base)              Prob > chi2 =    0.0101 

lrtest

. logit workfac 
<snip>
. estimates store intercept 

. lrtest base intercept 

Likelihood-ratio test                                 LR chi2(5)  =     41.72 
(Assumption: intercept nested in base)                Prob > chi2 =    0.0000 

7 Measures of Fit

cda16lab-fit-review.do

use cda-scireview4, clear 

keep workfac female fellow phd mcit3 mnas 
tab1 workfac female fellow mnas, miss 
codebook, compact 

fitstat save
dif

mcit3 mnas
. logit workfac i.female i.fellow c.phd c.mcit3 i.mnas 
<snip>

. fitstat, save 

                         |       logit
-------------------------+-------------
Log-likelihood           |
                   Model |    -161.515
          Intercept-only |    -182.377
-------------------------+-------------
Chi-square               |
       Deviance (df=258) |     323.030
               LR (df=5) |      41.723
                 p-value |       0.000
-------------------------+-------------
R2                       |
                McFadden |       0.114 
<snip>

. logit workfac i.female i.fellow c.phd
<snip>

. fitstat, dif

                         |     Current        Saved   Difference 
-------------------------+---------------------------------------

Log-likelihood           |
                   Model |    -166.112     -161.515       -4.596 
          Intercept-only |    -182.377     -182.377        0.000 
-------------------------+---------------------------------------
Chi-square               |
        D (df=260/258/2) |     332.223      323.030        9.193 
          LR (df=3/5/-2) |      32.530       41.723       -9.193 
                 p-value |       0.000        0.000        0.010 
-------------------------+---------------------------------------
R2                       |
                McFadden |       0.089        0.114       -0.025 
     McFadden (adjusted) |       0.067        0.081       -0.014 
      McKelvey & Zavoina |       0.145        0.201       -0.055 
            Cox-Snell/ML |       0.116        0.146       -0.030 
  Cragg-Uhler/Nagelkerke |       0.155        0.195       -0.040 
                   Efron |       0.120        0.151       -0.031 
                Tjur's D |       0.119        0.150       -0.030 
                   Count |       0.659        0.678       -0.019 
        Count (adjusted) |       0.268        0.309       -0.041 
-------------------------+---------------------------------------
IC                       |
                     AIC |     340.223      335.030        5.193 
        AIC divided by N |       1.289        1.269        0.020 
         BIC (df=4/6/-2) |     354.527      356.486       -1.959 
-------------------------+---------------------------------------
Variance of              |
                       e |       3.290        3.290        0.000 
                  y-star |       3.850        4.116       -0.266 

Note: Likelihood-ratio test assumes current model nested in saved model.

Difference of    1.959 in BIC provides weak support for current model.

fitstat ic ic
save dif

. quietly logit workfac i.female i.fellow c.phd c.mcit3 c.mnas 

. fitstat, ic 

                         |       logit
-------------------------+-------------
AIC                      |
                     AIC |     335.030
          (divided by N) |       1.269
-------------------------+-------------
BIC                      |
              BIC (df=6) |     356.486
 BIC (based on deviance) |   -1115.565
    BIC' (based on LRX2) |     -13.843 

predict, dbeta
phd index

phd
phd

. twoway scatter dbeta index, ysiz(1) xsiz(2) /// 
>         xlab(0(100)300) ylab(0(.2)1., grid)

>         xscale(range(0, 300)) yscale(range(0, 1.)) /// 
>         xtitle("Observation Number") msym(none) mlab(index) mlabposition(0)
. graph export `pgm'-cookplot.`graphtype'.emf, replace 

8 Binary Outcomes: Complex Sampling and Nonlinearity

cda16lab-brm-complications-review.do

use cda-hrs4, clear

keep arthritis age female ed11less ed12 /// 
     ed1315 ed16plus secu kwgtr stratum 
tab1 arthritis female ed11less ed12 ed1315 ed16plus, miss 
codebook, compact 

. codebook secu kwgtr stratum, compact 

Variable     Obs Unique      Mean  Min    Max  Label 
--------------------------------------------------------------------------------
secu       18467      2  1.502356    1      2  sampling error computation unit 
kwgtr      18467   4219  4144.727    0  16532  2006 weight: respondent level 
stratum    18467     56  30.99767    1     56  stratum id 
--------------------------------------------------------------------------------

. svyset secu [pweight=kwgtr], ///
>     strata(stratum) vce(linearized) singleunit(missing)

. mean arthritis female age ed11less ed12 ed1315 ed16plus 
<snip>

. estat sd 

-------------------------------------
             |       Mean   Std. Dev. 
-------------+-----------------------
   arthritis |   .5999673     .489918 
      female |   .5898261    .4918785 
         age |   68.54446      11.104 
    ed11less |   .2433891    .4291397 
        ed12 |   .3342239    .4717313 
      ed1315 |    .209367    .4068679 
    ed16plus |     .21302    .4094528 
-------------------------------------

svy: mean
. svy: mean arthritis female age ed11less ed12 ed1315 ed16plus 
(running mean on estimation sample) 
<snip>
. estat sd 
-------------------------------------
             |       Mean   Std. Dev.
-------------+-----------------------
   arthritis |   .5699108     .495103
      female |   .5448029    .4980034
         age |   66.54182    10.37453
    ed11less |   .1958271    .3968478
        ed12 |   .3277077    .4693915
      ed1315 |   .2253607    .4178321
    ed16plus |   .2511045    .4336614
-------------------------------------

lowess svy:

. lowess arthritis age, bwidth(0.4) jitter(4) msym(oh) 

. graph export `pgm'-lowess.`graphtype', replace 

logit
svy:

c.age##c.age ##

logit,coeflegend

. * aM1: age 

. svy: logit arthritis female ed11less ed1315 ed16plus age 
(running logit on estimation sample) 
<snip>
. estimates store aM1 

. test age 

Adjusted Wald test 

 ( 1)  [arthritis]age = 0 

       F(  1,    56) =  480.28 
            Prob > F =    0.0000 

. * aM2: age + age^2 

. svy: logit arthritis female ed11less ed1315 ed16plus c.age##c.age 
(running logit on estimation sample) 
<snip>
. estimates store aM2 

. test age c.age#c.age 

Adjusted Wald test 

 ( 1)  [arthritis]age = 0 
 ( 2)  [arthritis]c.age#c.age = 0 

       F(  2,    55) =  272.38 
            Prob > F =    0.0000 

. * aM3: age + age^2 + age^3 

. svy: logit arthritis female ed11less ed1315 ed16plus /// 
> c.age c.age#c.age c.age#c.age#c.age
(running logit on estimation sample) 
<snip>
. estimates store aM3 

. test age c.age#c.age c.age#c.age#c.age 

Adjusted Wald test 

 ( 1)  [arthritis]age = 0 
 ( 2)  [arthritis]c.age#c.age = 0 
 ( 3)  [arthritis]c.age#c.age#c.age = 0 



       F(  3,    54) =  175.52 
            Prob > F =    0.0000 

estimates table
. * tables of estimated coefficients
. estimates table aM1 aM2 aM3, title(Arthritis) ///
>     eform b(%9.3f) t(%9.2f) stats(N)

Arthritis

--------------------------------------------------
    Variable |    aM1         aM2         aM3
-------------+------------------------------------
      female |     1.779       1.813       1.815
             |     12.99       13.13       13.16
    ed11less |     1.206       1.217       1.217
             |      3.16        3.32        3.32
      ed1315 |     0.937       0.966       0.966
             |     -1.21       -0.62       -0.61
    ed16plus |     0.638       0.651       0.652
             |     -8.54       -8.09       -8.06
         age |     1.049       1.361       2.272
             |     21.92       12.11        3.32
             |
 c.age#c.age |                 0.998       0.991
             |                -10.57       -2.67
             |
 c.age#c.age#|
       c.age |                             1.000
             |                              2.16
             |
       _cons |     0.046       0.000       0.000
             |    -19.54      -13.22       -4.07
-------------+------------------------------------
           N |     18375       18375       18375
--------------------------------------------------
                                       legend: b/t

mgen
mgen margins
. estimates restore aM1 
(results aM1 are active now) 

. mgen, at(age=(25(2.5)105) female=1 ed11less=0 ed1315=0 ed16plus=0) /// 
>     stub(aM1) noci predlabel(PR(Arthristis|Age)) 
<snip>
. estimates restore aM2 

. mgen, at(age=(25(2.5)105) female=1 ed11less=0 ed1315=0 ed16plus=0) /// 
>     stub(aM2) noci predlabel(PR(Arthristis|Age_Squared)) 
<snip>
. estimates restore aM3 

. mgen, at(age=(25(2.5)105) female=1 ed11less=0 ed1315=0 ed16plus=0) /// 
>     stub(aM3) noci predlabel(Pr(Arthristis|Age_cubed)) 
<snip>

mgen

. graph twoway /// 
>     (connected aM1pr aM1kage, msym(i) lcol(red)   lpat(solid)) /// 
>     (connected aM2pr aM2kage, msym(i) lcol(green) lpat(dash)) /// 
>     (connected aM3pr aM3kage, msym(i) lcol(blue)  lpat(shortdash)), /// 
>     title("Women with a high school education") xtitle("Age") /// 
>     ytitle("Pr(Arth|age,X)") xlabel(25(10)105) ylabel(0(.2)1, grid) /// 
>     yline(0 1, lcol(gs13)) 
. graph export `pgm'-probplot.`graphtype', replace 

9 Nominal Outcomes

cda16lab-nrm-review.do

use cda-scireview4, clear 

jobprst
keep jobprst pub1 phd female 
tab1 pub1 female, miss 
codebook, compact 

mlogit baseoutcome()
estimates store

. mlogit jobprst c.pub1 c.phd i.female, baseoutcome(4) nolog 

Multinomial logistic regression                   Number of obs   =        264 

                                                  LR chi2(9)      =     108.80 
                                                  Prob > chi2     =     0.0000 
Log likelihood = -240.45919                       Pseudo R2       =     0.1845 

------------------------------------------------------------------------------
     jobprst |      Coef.   Std. Err.      z    P>|z|     [95% Conf. Interval] 
-------------+----------------------------------------------------------------
1_Adeq       | 
        pub1 |  -.1577122   .1164937    -1.35   0.176    -.3860356    .0706112 
         phd |  -2.227522   .5717459    -3.90   0.000    -3.348123   -1.106921 
             | 
      female | 
      1_Yes  |   2.016045   1.168225     1.73   0.084    -.2736336    4.305724 
       _cons |   8.952493   2.312129     3.87   0.000     4.420802    13.48418 
-------------+----------------------------------------------------------------
2_Good       | 
        pub1 |  -.2360238   .1027013    -2.30   0.022    -.4373146   -.0347329 
         phd |  -2.473911   .5486436    -4.51   0.000    -3.549233   -1.398589 
             | 
      female | 
      1_Yes  |   2.957967   1.104288     2.68   0.007     .7936018    5.122331 
       _cons |    10.9781   2.257877     4.86   0.000     6.552745    15.40346 
-------------+----------------------------------------------------------------
3_Strong     | 
        pub1 |  -.1196281   .0831959    -1.44   0.150    -.2826891    .0434329 
         phd |  -1.080595   .5279581    -2.05   0.041    -2.115374   -.0458166 
             | 
      female | 
      1_Yes  |    1.76863   1.082655     1.63   0.102    -.3533356    3.890596 
       _cons |   6.285116   2.216631     2.84   0.005     1.940598    10.62963 
-------------+----------------------------------------------------------------
4_Dist       |  (base outcome) 
------------------------------------------------------------------------------

. estimates store base 

i.female

i.female
lrtest

. quietly mlogit jobprst c.pub1 c.phd, baseoutcome(4) 

. estimates store dropfemale 

. lrtest base dropfemale 

Likelihood-ratio test                                 LR chi2(3)  =     19.17 
(Assumption: dropfemale nested in base)               Prob > chi2 =    0.0003 

mlogtest

. estimates restore base 
(results base are active now) 

. mlogtest, lr 

Likelihood-ratio tests for independent variables (N=264) 

  Ho: All coefficients associated with given variable(s) are 0 

             |       chi2   df   P>chi2 
-------------+-------------------------
        pub1 |      5.600    3    0.133 
         phd |     87.236    3    0.000 
    1.female |     19.168    3    0.000 
---------------------------------------

test
1.female

[1_Adeq]1.female 1_Adeq
4_Dist

. test 1.female 

 ( 1)  [1_Adeq]1.female = 0 
 ( 2)  [2_Good]1.female = 0 
 ( 3)  [3_Strong]1.female = 0 
 ( 4)  [4_Dist]1o.female = 0 
       Constraint 4 dropped 

           chi2(  3) =   15.75 
         Prob > chi2 =    0.0013 

mlogtest
. mlogtest, wald 

Wald tests for independent variables (N=264) 

  Ho: All coefficients associated with given variable(s) are 0 

             |       chi2   df   P>chi2 
-------------+-------------------------
        pub1 |      5.421    3    0.143 
         phd |     56.559    3    0.000 
    1.female |     15.748    3    0.001 
---------------------------------------

test
1_Adeq 4_Dist

1_Adeq 4_Dist [1_Adeq]
[1_Adeq] [1_adeq]

. test [1_Adeq] 

 ( 1)  [1_Adeq]pub1 = 0 
 ( 2)  [1_Adeq]phd = 0 
 ( 3)  [1_Adeq]0b.female = 0 
 ( 4)  [1_Adeq]1.female = 0 

       Constraint 3 dropped 

           chi2(  3) =   19.01 
         Prob > chi2 =    0.0003 

test [1_Adeq=2_Good]
mlogtest

. mlogtest, combine 

Wald tests for combining alternatives (N=264) 

  Ho: All coefficients except intercepts associated with a given pair 
      of alternatives are 0 (i.e., alternatives can be combined) 

Alternatives tested|     chi2   df   P>chi2 
-------------------+------------------------
  1_Adeq-  2_Good  |    5.189    3    0.158 
  1_Adeq-3_Strong  |   19.884    3    0.000 
  1_Adeq-  4_Dist  |   19.015    3    0.000 
  2_Good-3_Strong  |   51.717    3    0.000 
  2_Good-  4_Dist  |   31.132    3    0.000 
3_Strong-  4_Dist  |    9.173    3    0.027 
-------------------+------------------------

mlogtest
mlogtest

help set seed
. set seed 4415906 
. mlogtest , iia 

Hausman tests of IIA assumption (N=264) 

  Ho: Odds(Outcome-J vs Outcome-K) are independent of other alternatives 

                 |      chi2    df   P>chi2 
-----------------+-------------------------
          1_Adeq |     3.588     8    0.892 
          2_Good |    17.887     8    0.022 
        3_Strong |   -45.118     8        . 
          4_Dist |    -0.222     8        . 

  Note: A significant test is evidence against Ho. 

  Note: If chi2<0, the estimated model does not meet asymptotic assumptions. 

suest-based Hausman tests of IIA assumption (N=264) 

  Ho: Odds(Outcome-J vs Outcome-K) are independent of other alternatives 

                 |      chi2    df   P>chi2 
-----------------+-------------------------
          1_Adeq |     4.309     8    0.828 
          2_Good |     9.915     8    0.271 
        3_Strong |    21.271     8    0.006 
          4_Dist |     4.377     8    0.822 

  Note: A significant test is evidence against Ho. 

Small-Hsiao tests of IIA assumption (N=264) 

  Ho: Odds(Outcome-J vs Outcome-K) are independent of other alternatives 

                 | lnL(full)  lnL(omit)       chi2    df   P>chi2 
-----------------+-----------------------------------------------
          1_Adeq |   -83.512    -72.740     21.543     8    0.006 
          2_Good |   -70.925    -55.187     31.476     8    0.000 
        3_Strong |   -76.846    -56.081     41.531     8    0.000 
          4_Dist |  -112.991   -104.306     17.369     8    0.026 

  Note: A significant test is evidence against Ho. 

mtable mtable

outcome()
. mtable, atmeans stat(ci) 

Expression: Pr(jobprst), predict(outcome()) 

           |   1_Adeq    2_Good  3_Strong    4_Dist 
 ----------+--------------------------------------- 
     Pr(y) |    0.128     0.513     0.344     0.014 
        ll |    0.081     0.440     0.274    -0.004 
        ul |    0.176     0.587     0.415     0.032 

Specified values of covariates 

           |                            1. 
           |     pub1       phd    female 
 ----------+----------------------------- 
   Current |     2.32      3.18      .345 

mchange
amount(one sd)



. mchange, amount(one sd) 

mlogit: Changes in Pr(y) | Number of obs = 264 

Expression: Pr(jobprst), predict(outcome()) 

               |    1 Adeq     2 Good   3 Strong     4 Dist
---------------+--------------------------------------------
pub1           |
            +1 |     0.003     -0.021      0.011      0.007
       p-value |     0.732      0.079      0.293      0.084
           +SD |     0.007     -0.053      0.028      0.018
       p-value |     0.750      0.076      0.319      0.106
phd            |
            +1 |    -0.036     -0.201      0.144      0.093
       p-value |     0.002      0.000      0.000      0.022
           +SD |    -0.037     -0.202      0.145      0.093
       p-value |     0.002      0.000      0.000      0.022
female         |
 1 Yes vs 0 No |    -0.043      0.224     -0.116     -0.065
       p-value |     0.267      0.000      0.032      0.005

Average predictions 

             |    1_Adeq     2_Good   3_Strong     4_Dist
-------------+--------------------------------------------
  Pr(y|base) |     0.110      0.485      0.352      0.053 

mchangeplot
note mchangeplot

mchange aspect(.4)
. mchangeplot pub1 phd 1.female aspect(.4) /// 
>         note(Job: 1=Adeq 2=Good 3=Strong 4=Distinguished) 
. graph export `pgm'-mchangeplot.`graphtype', replace 

mchange
significance()

listcoef

. listcoef, help 

mlogit (N=264): Factor change in the odds of jobprst

Variable: pub1 (sd=2.581) 
-------------------------------------------------------------------------------
                             |          b        z    P>|z|       e^b   e^bStdX 
-----------------------------+-------------------------------------------------
1_Adeq       vs 2_Good       |     0.0783    0.879    0.379     1.081     1.224 
1_Adeq       vs 3_Strong     |    -0.0381   -0.412    0.680     0.963     0.906 
1_Adeq       vs 4_Dist       |    -0.1577   -1.354    0.176     0.854     0.666 
2_Good       vs 1_Adeq       |    -0.0783   -0.879    0.379     0.925     0.817 
2_Good       vs 3_Strong     |    -0.1164   -1.623    0.105     0.890     0.741 
2_Good       vs 4_Dist       |    -0.2360   -2.298    0.022     0.790     0.544 
3_Strong     vs 1_Adeq       |     0.0381    0.412    0.680     1.039     1.103 
3_Strong     vs 2_Good       |     0.1164    1.623    0.105     1.123     1.350 
3_Strong     vs 4_Dist       |    -0.1196   -1.438    0.150     0.887     0.734 
4_Dist       vs 1_Adeq       |     0.1577    1.354    0.176     1.171     1.502 
4_Dist       vs 2_Good       |     0.2360    2.298    0.022     1.266     1.839 
4_Dist       vs 3_Strong     |     0.1196    1.438    0.150     1.127     1.362 
-------------------------------------------------------------------------------
<snip>

mlogitplot

linep()
. mlogitplot pub1 phd 1.female /// 
>         note(Job: 1=Adeq 2=Good 3=Strong 4=Distinguished) linep(.1) 
. graph export `pgm'-mlogitplot.`graphtype', replace 

mlogitplot, mchange

offsetlist msizefactor
help mlogitplot

. mlogitplot pub1 phd 1.female, /// 
>         note(Job: 1=Adeq 2=Good 3=Strong 4=Distinguished) linep(.1) mchange /// 
>         offsetlist(-1 0 1 0 1 -1 0 0 -1 0 1 -1) msizefactor(1.4) 
. graph export `pgm'-mlogitplot-mchange.`graphtype', replace 

10 Ordinal Outcomes

cda16lab-orm-review.do

use cda-scireview4, clear 

jobprst
keep jobprst pub1 phd female 
tab1 jobprst female, miss 
codebook, compact 

ologit oprobit ologit oprobit
. ologit jobprst c.pub1 c.phd i.female, nolog 

Ordered logistic regression                       Number of obs   =        264 
                                                  LR chi2(3)      =      80.69 
                                                  Prob > chi2     =     0.0000 
Log likelihood = -254.51518                       Pseudo R2       =     0.1368 

------------------------------------------------------------------------------
     jobprst |      Coef.   Std. Err.      z    P>|z|     [95% Conf. Interval] 
-------------+----------------------------------------------------------------
        pub1 |   .1078786   .0481107     2.24   0.025     .0135833    .2021738 
         phd |   1.130028   .1444046     7.83   0.000     .8470003    1.413056 
             | 
      female | 
      1_Yes  |  -.6973579   .2617103    -2.66   0.008    -1.210301   -.1844152 
-------------+----------------------------------------------------------------
       /cut1 |   .9274554   .4268201                      .0909033    1.764007 
       /cut2 |   4.003182   .4996639                      3.023859    4.982506 
       /cut3 |   7.034637   .6296717                      5.800503     8.26877 
------------------------------------------------------------------------------

. estimates store ologit 

predict ologit oprobit

predict jpad jpgo jpst jpdi 
label var jpad "OLM Pr(Adeq)" 
label var jpgo "OLM Pr(Good)" 
label var jpst "OLM Pr(Strg)" 
label var jpdi "OLM Pr(Dist)" 

dotplot
. dotplot jpad jpgo jpst jpdi, ylabel(0(.25).75)
. graph export `pgm'-dotplot.`graphtype', replace 

mtable at()
atmeans

. mtable, at(female=1 phd=4) atmeans stat(ci) 

Expression: Pr(jobprst), predict(outcome()) 

           |   1_Adeq    2_Good  3_Strong    4_Dist 
 ----------+--------------------------------------- 
     Pr(y) |    0.041     0.441     0.468     0.049 
        ll |    0.017     0.344     0.369     0.018 
        ul |    0.065     0.539     0.568     0.080 

Specified values of covariates 

           |     pub1       phd    female 
 ----------+----------------------------- 
   Current |     2.32         4         1 

mgen
(phd=4) mgen

. mgen, at(female=1 phd=4 pub1=(0(1)20)) atmeans stub(pub) 

Predictions from: margins, at(female=1 phd=4 pub1=(0(1)20)) atmeans predict(outc 
> ome()) 

Variable   Obs Unique       Mean        Min       Max  Label 
--------------------------------------------------------------------------------
pubpr1      21     21   .0223568   .0063504  .0523864  pr(y=1_Adeq) from margins 
publl1      21     21   .0036257  -.0053376  .0215249  95% lower limit 
pubul1      21     21   .0410879   .0180384   .083248  95% upper limit 

pubpub1     21     21         10          0        20  Publications: PhD yr -... 
pubCpr1     21     21   .0223568   .0063504  .0523864  pr(y<=1_Adeq) 
pubpr2      21     21   .2839126   .1152733  .4925985  pr(y=2_Good) from margins 
 output omitted 
--------------------------------------------------------------------------------

Specified values of covariates 

      phd     female
---------------------
        4          1 

. graph twoway (connected pubCpr1 pubCpr2 pubCpr3 pubCpr4 pubpub1, /// 
>    title("Job Prestige and Publications") /// 
>    subtitle("for Females from Distinguished PhD Programs") /// 
>    ytitle("Cumulative Pr(Job Prestige)") xtitle("Publications: PhD yr -1 to 1") /// 
>    xlabel(0(5)20) ylabel(0(.25)1, grid) msymbol(Oh Dh Sh Th) name(tmp2, replace) /// 
>    text(.01 .75 "Adeq", place(e)) text(.22 5 "Good", place(e)) /// 
>    text(.60 10 "Strong", place(e))text(.90 17 "Dist", place(e))), legend(off)
. graph export `pgm'-probplot.`graphtype', replace 

mchange
at()

. mchange, amount(one sd) 

ologit: Changes in Pr(y) | Number of obs = 264 

Expression: Pr(jobprst), predict(outcome()) 



               |    1 Adeq     2 Good   3 Strong     4 Dist
---------------+--------------------------------------------
pub1           |
            +1 |    -0.009     -0.012      0.015      0.005
       p-value |     0.027      0.028      0.024      0.045
           +SD |    -0.021     -0.031      0.037      0.015
       p-value |     0.020      0.034      0.021      0.056
phd            |
            +1 |    -0.064     -0.146      0.127      0.083
       p-value |     0.000      0.000      0.000      0.000
           +SD |    -0.065     -0.146      0.127      0.084
       p-value |     0.000      0.000      0.000      0.000
female         |
 1 Yes vs 0 No |     0.062      0.066     -0.097     -0.031
       p-value |     0.014      0.006      0.008      0.015

Average predictions 

             |    1_Adeq     2_Good   3_Strong     4_Dist
-------------+--------------------------------------------
  Pr(y|base) |     0.104      0.470      0.371      0.055 

. mchange, at(female=1 phd=4) atmeans amount(one sd)

ologit: Changes in Pr(y) | Number of obs = 264

Expression: Pr(jobprst), predict(outcome())

               |    1 Adeq     2 Good   3 Strong     4 Dist 
---------------+--------------------------------------------
pub1           |
            +1 |    -0.004     -0.023      0.022      0.005 
       p-value |     0.037      0.028      0.026      0.066 
           +SD |    -0.010     -0.059      0.054      0.015 
       p-value |     0.028      0.027      0.021      0.080 
phd            |
            +1 |    -0.028     -0.223      0.162      0.089 
       p-value |     0.000      0.000      0.000      0.002 
           +SD |    -0.028     -0.224      0.162      0.090 
       p-value |     0.000      0.000      0.000      0.002 
female         |
 1 Yes vs 0 No |     0.020      0.145     -0.121     -0.045 
       p-value |     0.029      0.007      0.012      0.018 

Predictions at base value

             |    1_Adeq     2_Good   3_Strong     4_Dist 
-------------+--------------------------------------------
  Pr(y|base) |     0.041      0.441      0.468      0.049 

Base values of regressors

             |      pub1        phd     female 
-------------+---------------------------------
          at |      2.32          4          1 

1: Estimates with margins option atmeans.

listcoef help
. listcoef, help 

ologit (N=264): Factor change in odds

  Odds of: >m vs <=m 

-------------------------------------------------------------------------
             |          b        z    P>|z|       e^b   e^bStdX     SDofX 
-------------+-----------------------------------------------------------
        pub1 |     0.1079    2.242    0.025     1.114     1.321     2.581 
         phd |     1.1300    7.825    0.000     3.096     3.114     1.005 
             | 
      female | 
      1_Yes  |    -0.6974   -2.665    0.008     0.498     0.717     0.476 
   constant1 |     0.9275    2.173    0.030         .         .         . 
   constant2 |     4.0032    8.012    0.000         .         .         . 
   constant3 |     7.0346   11.172    0.000         .         .         . 
   constant4 |          .        .        .         .         .         . 
-------------------------------------------------------------------------
       b = raw coefficient 
       z = z-score for test of b=0 
   P>|z| = p-value for z-test 
     e^b = exp(b) = factor change in odds for unit increase in X 
 e^bStdX = exp(b*SD of X) = change in odds for SD increase in X 
   SDofX = standard deviation of X 

brant
. brant, detail 

<snip>

Brant Test of Parallel Regression Assumption 

    Variable |      chi2   p>chi2    df 
-------------+--------------------------
         All |     38.88    0.000     6 
-------------+--------------------------
        pub1 |      2.76    0.252     2 
         phd |     22.68    0.000     2 
    1.female |     11.26    0.004     2 
----------------------------------------

A significant test statistic provides evidence that the parallel 
regression assumption has been violated. 

11 Count Outcomes
cda16lab-crm-review.do

use cda-scireview4, clear 

pub6
keep pub6 female phd enrol 
tab1 pub6 female, miss 
codebook, compact 

. nbreg pub6 i.female c.phd c.enrol, nolog 

Negative binomial regression                      Number of obs   =        264 
                                                  LR chi2(3)      =      20.59 
Dispersion     = mean                             Prob > chi2     =     0.0001 
Log likelihood = -642.723                         Pseudo R2       =     0.0158 

------------------------------------------------------------------------------
        pub6 |      Coef.   Std. Err.      z    P>|z|     [95% Conf. Interval] 
-------------+----------------------------------------------------------------
      female | 
      1_Yes  |  -.2822292   .1382637    -2.04   0.041     -.553221   -.0112373 
         phd |   .1995909   .0651859     3.06   0.002     .0718288     .327353 
      enroll |   -.150895   .0480431    -3.14   0.002    -.2450578   -.0567322 
       _cons |   1.607418   .3379749     4.76   0.000     .9449989    2.269836 
-------------+----------------------------------------------------------------
    /lnalpha |   -.203673   .1255831                     -.4498113    .0424654 
-------------+----------------------------------------------------------------
       alpha |   .8157291   .1024418                      .6377485     1.04338 
------------------------------------------------------------------------------
Likelihood-ratio test of alpha=0:  chibar2(01) =  394.12 Prob>=chibar2 = 0.000 

listcoef
. listcoef, help 

nbreg (N=264): Factor change in expected count

  Observed SD:  4.3103 

-------------------------------------------------------------------------
             |          b        z    P>|z|       e^b   e^bStdX     SDofX 
-------------+-----------------------------------------------------------
      female | 
      1_Yes  |    -0.2822   -2.041    0.041     0.754     0.874     0.476 
         phd |     0.1996    3.062    0.002     1.221     1.222     1.005 
      enroll |    -0.1509   -3.141    0.002     0.860     0.804     1.443 
    constant |     1.6074    4.756    0.000         .         .         . 
-------------+-----------------------------------------------------------
alpha        | 
     lnalpha |    -0.2037        .        .         .         .         . 
       alpha |     0.8157        .        .         .         .         . 
-------------------------------------------------------------------------
  LR test of alpha=0: 394.12   Prob>=LRX2 = 0.000 
       b = raw coefficient 
       z = z-score for test of b=0 
   P>|z| = p-value for z-test 
     e^b = exp(b) = factor change in expected count for unit increase in X 
 e^bStdX = exp(b*SD of X) = change in expected count for SD increase in X 
   SDofX = standard deviation of X 

mchange
atmeans

. mchange 

nbreg: Changes in mu | Number of obs = 264 

Expression: Predicted number of pub6, predict() 

               |    Change    p-value
---------------+----------------------
female         |
 1 Yes vs 0 No |    -1.048      0.036
phd            |
            +1 |     0.861      0.008
           +SD |     0.865      0.008
      Marginal |     0.778      0.004
enroll         |
            +1 |    -0.546      0.001
           +SD |    -0.762      0.001
      Marginal |    -0.588      0.003

Average prediction 

    3.896 

mtable
mtable below mtable
mtable rowname()
. quietly mtable, at(female=0) stat(ci) atmeans rowname(Men) 
. quietly mtable, at(female=1) stat(ci) atmeans rowname(Women) below 
. mtable, dydx(female) stat(ci) atmeans rowname(Change) below 

Expression: Predicted number of pub6, predict() 

           |       mu        ll        ul 
 ----------+----------------------------- 
       Men |    4.088     3.456     4.719 
     Women |    3.083     2.399     3.766 
    Change |   -1.005    -1.939    -0.072 

Specified values of covariates 

           |                                      1. 
           |   female       phd    enroll    female 
 ----------+--------------------------------------- 
     Set 1 |        0      3.18      5.53         . 
     Set 2 |        1      3.18      5.53         . 
   Current |        .      3.18      5.53      .345 

mtable
pr() roweq

. quietly mtable, at(female=0) atmeans roweq(Men_) pr(0(1)5) 

. quietly mtable, at(female=1) atmeans roweq(Women_) pr(0(1)5) below 

. mtable, dydx(female) stat(est pvalue) atmeans roweq(Change) pr(0(1)5) below 

Expression: Marginal effect of Pr(pub), predict(pr(5)) 

           |        0         1         2         3         4         5 
 ----------+----------------------------------------------------------- 
 Men       | 
         1 |    0.166     0.156     0.134     0.111     0.090     0.072 
 Women     | 
         1 |    0.214     0.188     0.150     0.115     0.087     0.065 
 Change    | 
   d Pr(y) |    0.049     0.032     0.016     0.004    -0.003    -0.007 
         p |    0.049     0.043     0.036     0.053     0.261     0.093 

Specified values of covariates 

           |                                      1. 
           |   female       phd    enroll    female 
 ----------+--------------------------------------- 
     Set 1 |        0      3.18      5.53         . 
     Set 2 |        1      3.18      5.53         . 
   Current |        .      3.18      5.53      .345 

zip inf(indvars)

phd
. zip pub6 i.female c.phd c.enrol, inf(c.phd) nolog 

Zero-inflated Poisson regression                  Number of obs   =        264 
                                                  Nonzero obs     =        212 
                                                  Zero obs        =         52 

Inflation model = logit                           LR chi2(3)      =      48.74 
Log likelihood  = -758.0032                       Prob > chi2     =     0.0000 

------------------------------------------------------------------------------
        pub6 |      Coef.   Std. Err.      z    P>|z|     [95% Conf. Interval] 
-------------+----------------------------------------------------------------
pub6         | 
      female | 
      1_Yes  |  -.1210631   .0710846    -1.70   0.089    -.2603864    .0182602 
         phd |   .1400257   .0334849     4.18   0.000     .0743964     .205655 
      enroll |  -.1306837   .0250179    -5.22   0.000    -.1797178   -.0816496 
       _cons |   1.838966   .1749225    #51   0.000     1.496124    2.181808 
-------------+----------------------------------------------------------------
inflate      | 
         phd |  -.2383082   .1657934    -1.44   0.151    -.5632572    .0866408 
       _cons |  -.7539084   .5332584    -1.41   0.157    -1.799076     .291259 
------------------------------------------------------------------------------

estimates
store
. zinb pub6 i.female c.phd c.enrol, inf(c.phd) nolog 

Zero-inflated negative binomial regression        Number of obs   =        264 
                                                  Nonzero obs     =        212 
                                                  Zero obs        =         52 

Inflation model = logit                           LR chi2(3)      =      18.91 
Log likelihood  = -642.2026                       Prob > chi2     =     0.0003 

------------------------------------------------------------------------------
        pub6 |      Coef.   Std. Err.      z    P>|z|     [95% Conf. Interval] 
-------------+----------------------------------------------------------------



pub6         | 
      female | 
      1_Yes  |  -.2708994   .1371918    -1.97   0.048    -.5397905   -.0020084 
         phd |   .1745669   .0695427     2.51   0.012     .0382657    .3108682 
      enroll |  -.1527173    .047032    -3.25   0.001    -.2448984   -.0605362 
       _cons |   1.739814   .3498874     4.97   0.000     1.054047     2.42558 
-------------+----------------------------------------------------------------
inflate      | 
         phd |  -.5440498   .8665119    -0.63   0.530    -2.242382    1.154282 
       _cons |  -1.456929   2.082817    -0.70   0.484    -5.539175    2.625316 
-------------+----------------------------------------------------------------
    /lnalpha |  -.3514184   .2107589    -1.67   0.095    -.7644982    .0616614 
-------------+----------------------------------------------------------------
       alpha |   .7036893   .1483088                      .4655675    1.063602 
------------------------------------------------------------------------------

. estimates store estzinb 

listcoef

. listcoef, help 

zinb (N=264): Factor change in expected count

  Observed SD:  4.3103 

Count equation: Factor change in expected count for those not always 0 

-------------------------------------------------------------------------
             |          b        z    P>|z|       e^b   e^bStdX     SDofX 
-------------+-----------------------------------------------------------
      female | 
      1_Yes  |    -0.2709   -1.975    0.048     0.763     0.879     0.476 
         phd |     0.1746    2.510    0.012     1.191     1.192     1.005 
      enroll |    -0.1527   -3.247    0.001     0.858     0.802     1.443 
    constant |     1.7398    4.972    0.000         .         .         . 
-------------+-----------------------------------------------------------
alpha        | 
     lnalpha |    -0.3514        .        .         .         .         . 
       alpha |     0.7037        .        .         .         .         . 
-------------------------------------------------------------------------
       b = raw coefficient 
       z = z-score for test of b=0 
   P>|z| = p-value for z-test 
     e^b = exp(b) = factor change in expected count for unit increase in X 
 e^bStdX = exp(b*SD of X) = change in expected count for SD increase in X 
   SDofX = standard deviation of X 

Binary equation: factor change in odds of always 0 
-------------------------------------------------------------------------
             |          b        z    P>|z|       e^b   e^bStdX     SDofX 
-------------+-----------------------------------------------------------
         phd |    -0.5440   -0.628    0.530     0.580     0.579     1.005 
    constant |    -1.4569   -0.699    0.484         .         .         . 
-------------------------------------------------------------------------
       b = raw coefficient 

       z = z-score for test of b=0 
   P>|z| = p-value for z-test 
     e^b = exp(b) = factor change in odds for unit increase in X 
 e^bStdX = exp(b*SD of X) = change in odds for SD increase in X 
   SDofX = standard deviation of X 

mtable
predict(pr)

pr()
. quietly mtable, at(phd=(1 4)) atmeans long stat(ci) 
. quietly mtable, at(phd=(1 4)) atmeans long stat(ci) noatvar right /// 
>     estname(Always0) predict(pr) 
. mtable, at(phd=(1 4)) atmeans long stat(ci) noatvar colstub(pr) right pr(0 1 9) 

Expression: Pr(pub), predict(pr(9)) 

           |      phd        mu   Always0       pr0       pr1       pr9 
 ----------+----------------------------------------------------------- 
        mu |        1     2.339     0.119     0.316     0.182     0.012 
        ll |        1     1.470    -0.166     0.111     0.102     0.004 
        ul |        1     3.208     0.404     0.521     0.262     0.021 
        mu |        4     4.367     0.026     0.155     0.139     0.032 
        ll |        4     3.692    -0.068     0.099     0.102     0.026 
        ul |        4     5.042     0.120     0.210     0.176     0.038 

Specified values of covariates 

           |        1.
           |   female    enroll 
 ----------+------------------- 
     Set 1 |     .345      5.53 
     Set 2 |     .345      5.53 
   Current |     .345      5.53

margins, post mlincom
mlincom add
margins, post estimates restore
. quietly margins, at(phd=(1 4)) atmeans post 
. quietly mlincom 2-1, rowname(Expected_y) stat(all) estname(Change) 
. estimates restore estzinb 

. quietly margins, at(phd=(1 4)) atmeans predict(pr) post 

. quietly mlincom 2-1, rowname(Always_0) stat(all) estname(Change) add 

. estimates restore estzinb 

. quietly margins, at(phd=(1 4)) atmeans predict(pr(0)) post 

. quietly mlincom 2-1, rowname(Pr_y=0) stat(all) estname(Change) add 

. estimates restore estzinb 

. quietly margins, at(phd=(1 4)) atmeans predict(pr(1)) post 

. quietly mlincom 2-1, rowname(Pr_y=1) stat(all) estname(Change) add 

. estimates restore estzinb 

. quietly margins, at(phd=(1 4)) atmeans predict(pr(9)) post 

. mlincom 2-1, rowname(Pr_y=9) stat(all) estname(Change) add 

. estimates restore estzinb 

             |   Change        se    zvalue    pvalue        ll        ul
-------------+------------------------------------------------------------
  Expected_y |    2.028     0.619     3.278     0.001     0.816     3.241
    Always_0 |   -0.093     0.163    -0.573     0.566    -0.412     0.226
      Pr_y=0 |   -0.162     0.120    -1.343     0.179    -0.398     0.074
      Pr_y=1 |   -0.043     0.046    -0.941     0.347    -0.134     0.047
      Pr_y=9 |    0.020     0.006     3.354     0.001     0.008     0.031 

countfit

. countfit pub6 i.female c.phd c.enrol, inf(c.phd) /// 
>     graphexport(`pgm'-countfit.`graphtype', replace) 

--------------------------------------------------------------------------------
                      Variable |    PRM        NBRM         ZIP        ZINB
-------------------------------+------------------------------------------------
pub6                           | 
                        female | 
                        1_Yes  |     0.786       0.754       0.895       0.836
                               |     -3.49       -2.04       -1.57       -1.19
 Prestige of Ph.D. department. |     1.207       1.221       1.151       1.231
                               |      5.85        3.06        4.19        3.19
          Years from BA to P.. |     0.876       0.860       0.879       0.871
                               |     -5.51       -3.14       -5.14       -2.82
                      Constant |     4.630       4.990       6.213       4.532
                               |      9.02        4.76       10.44        4.45
-------------------------------+------------------------------------------------
lnalpha                        | 
                      Constant |                 0.816                   0.735
                               |                 -1.62                   -2.14
-------------------------------+------------------------------------------------
inflate                        | 
                               | 
                        female | 
                        1_Yes  |                             2.006    2.60e+06
                               |                              2.04        0.02
 Prestige of Ph.D. department. |                             0.759       1.430
                               |                             -1.66        0.49
          Years from BA to P.. |                             1.028       1.370
                               |                              0.23        0.68
                      Constant |                             0.351       0.000
                               |                             -1.24       -0.02
-------------------------------+------------------------------------------------
Statistics                     |
                         alpha |                 0.816
                             N |       264         264         264         264
                            ll |  -839.781    -642.723    -755.914    -641.263
                           bic |  1701.865    1313.326    1556.436    1332.709
                           aic |  1687.561    1295.446    1527.828    1300.526
--------------------------------------------------------------------------------
                                                                     legend: b/t 
Comparison of Mean Observed and Predicted Count 

            Maximum       At      Mean 
Model     Difference    Value    |Diff| 
---------------------------------------------
PRM         0.163         0      0.051 
NBRM        0.038         6      0.015 
ZIP         0.100         1      0.033 
ZINB        0.037         6      0.012 

PRM: Predicted and actual probabilities 

Count   Actual    Predicted    |Diff|   Pearson 
------------------------------------------------
0        0.197       0.034      0.163   205.490 
1        0.144       0.100      0.044     4.992 

2        0.129       0.161      0.032     1.688 
3        0.121       0.185      0.064     5.777 
4        0.095       0.170      0.075     8.815 
5        0.053       0.133      0.080    12.712 
6        0.091       0.092      0.001     0.003 
7        0.023       0.057      0.035     5.546 
8        0.042       0.033      0.009     0.589 
9        0.023       0.018      0.005     0.371 
------------------------------------------------
Sum      0.917       0.983      0.507   245.982 
<snip>

Tests and Fit Statistics 

PRM            BIC=  1701.865  AIC=  1687.561  Prefer  Over  Evidence 
-------------------------------------------------------------------------
  vs NBRM      BIC=  1313.326  dif=   388.539  NBRM    PRM   Very strong 
               AIC=  1295.446  dif=   392.115  NBRM    PRM 
               LRX2=  394.115  prob=    0.000  NBRM    PRM   p=0.000
-------------------------------------------------------------------------
  vs ZIP       BIC=  1556.436  dif=   145.429  ZIP     PRM   Very strong 
               AIC=  1527.828  dif=   159.733  ZIP     PRM 
               Vuong=   4.358  prob=    0.000  ZIP     PRM   p=0.000
-------------------------------------------------------------------------
  vs ZINB      BIC=  1332.709  dif=   369.155  ZINB    PRM   Very strong 
               AIC=  1300.526  dif=   387.035  ZINB    PRM 
-------------------------------------------------------------------------
NBRM           BIC=  1313.326  AIC=  1295.446  Prefer  Over  Evidence 
-------------------------------------------------------------------------
  vs ZIP       BIC=  1556.436  dif=  -243.110  NBRM    ZIP   Very strong 
               AIC=  1527.828  dif=  -232.382  NBRM    ZIP 
-------------------------------------------------------------------------
  vs ZINB      BIC=  1332.709  dif=   -19.384  NBRM    ZINB  Very strong 
               AIC=  1300.526  dif=    -5.080  NBRM    ZINB 
               Vuong=   0.834  prob=    0.202  ZINB    NBRM  p=0.202
-------------------------------------------------------------------------
ZIP            BIC=  1556.436  AIC=  1527.828  Prefer  Over  Evidence 
-------------------------------------------------------------------------
  vs ZINB      BIC=  1332.709  dif=   223.726  ZINB    ZIP   Very strong 
               AIC=  1300.526  dif=   227.302  ZINB    ZIP 
               LRX2=  229.302  prob=    0.000  ZINB    ZIP   p=0.000
-------------------------------------------------------------------------



Datasets for CDA Exercises

cda science4.dta (cda scireview4): Codebook for Science Data
cda hsb4.dta: Codebook for 1983 High School and Beyond Study

cda nes4.dta: Codebook for 1992 National Election Study



cda addhealth4: Codebook for 1994 95 Add Health Public Data extract

 svyset,clear
 svyset[pweight=gswgt1],strata(cluster2)


