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Retraction due to coding error Finding errors in prior research 

Assessing the fragility of published results Science Isn’t Broken



Is science broken? 

Challenges to replication 

Classical model of inference Multiple tests at 5% level 

Using the sample data to select a model 

------------------------------------------------------------------------------
Variable | explore1   verify1     explore2   verify2     explore3   verify3
---------+--------------------------------------------------------------------
     bmi |  1.067***   1.066***    1.004      1.074***    1.101***   0.971
   white |  0.518***   0.547***    0.521***   0.543***    0.505***   0.562***
     age |  1.262***   1.351***    1.324***   1.288***    1.282***   1.341***
   agesq |  0.999***   0.998***    0.998***   0.998***    0.998***   0.998***
hsdegree |  0.720***   0.680***    0.662***   0.749***    0.780***   0.650***
  weight |  1.006***   1.006***    1.016***   1.004**                1.022***
  height |                         0.936**                           0.909***
  female |                                    0.854*      0.733***
   _cons |  0.000***   0.000***    0.000***   0.000***    0.000***   0.000***
---------+--------------------------------------------------------------------
       N |   8036       8035        8036       8035        8036       8035
     bic | 7557.1     7479.6      7450.6     7594.2      7622.1     7405.3
------------------------------------------------------------------------------
                                            legend:  p<.1; ** p<.05; *** p<.01 

Model Robustness 



Demands for RR 

Challenges to RR 

My talk focuses on reproducible results 
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Reproducibility

Getting the right answer 

Efficiency



Definitel in a $3M study  
 . tabulate female sdchild_v1 

      R is |     Q15 Would let X care for children 
   female? | Defintel Probably   Probably Definitel   |     Total 
 ----------+---------------------------------------------+---------- 
      Male |       41         99        155        197   |       492 
    Female |       73         98        156        215   |       542 
 ----------+---------------------------------------------+---------- 
     Total |      114        197        311        412   |     1,034 

How important is it…  
. codebook tc1*, compact 

Variable    Obs Unique     Mean Min  Max  Label 
------------------------------------------------------------------------------
tc1doc     1074     10 8.714153   1   10  Q46 How important is it to go to ... 
tc1fam     1074     10 8.755121   1   10  Q43 How important is it to turn t... 
tc1friend  1073     10 7.799627   1   10  Q44 How important is it to turn t... 
tc1mhprof  1045     10  7.58756   1   10  Q48 How important is it to go to ... 
tc1psy     1050     10 7.567619   1   10  Q47 How important is it to go to ... 
tc1relig   1039     10  5.66025   1   10  Q45 How important is it to turn t... 
------------------------------------------------------------------------------

Which number is which?  
. tab occ ed, row 

           |                                         Years of education 
Occupation |         3          6          7          8          9         10         11
12         13 |     Total 
-----------+-------------------------------------------------------------------------------
--------------------+----------
    Menial |         0          2          0          0          3          1          3
12          2 |        31 
           |      0.00       6.45       0.00       0.00       9.68       3.23       9.68
38.71       6.45 |    100.00 
-----------+-------------------------------------------------------------------------------
--------------------+----------
   BlueCol |         1          3          1          7          4          6          5
26          7 |        69 
           |      1.45       4.35       1.45      10.14       5.80       8.70       7.25
37.68      10.14 |    100.00 
-----------+-------------------------------------------------------------------------------
--------------------+----------
     Craft |         0          3          2          3          2          2          7
39          7 |        84 
           |      0.00       3.57       2.38       3.57       2.38       2.38       8.33
46.43       8.33 |    100.00 
-----------+-------------------------------------------------------------------------------
--------------------+----------
  WhiteCol |         0          0          0          1          0          1          2
19          4 |        41 
           |      0.00       0.00       0.00       2.44       0.00       2.44       4.88
46.34       9.76 |    100.00 
-----------+-------------------------------------------------------------------------------
--------------------+----------
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The Workflow of Data Analysis Using Stata
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ironical optimism
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Decisions in the path to analysis: the choices that could be made

Decisions in the path to analysis: the choices made
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Steps



Tasks Tasks

Tasks Tasks

Tasks Tasks
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The American Occupational Structure
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final.dta lastversion.dta

Too often it is more like this 



With predictable consequences 
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Where are your files? 

Operating systems focus on entertainment 

How important is this? 

What can you do? 

Primary directories Within a primary directory, make subdirectories 

Where to put David Allen’s "stuff" 



A structure for projects 
capture log close 
log using wftalk01-example, replace text 
version 14.1 
clear all
set linesize 80 

// project: wf talk 
// task:
local pgm wftalk01 
local dte 2016-01-20 
local who scott long 
local tag "`pgm'.do `who' `dte'" 

// #1 description of task 1 

// #2 description of task 2 

log close 
exit
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Principles for a computing workflow



data1.do       desc1.do
data2.do       desc2.do
data3.do       desc3.do
data4.do    
data5.do       graph1.do
data6.do       graph2.do

graph3.do

logit1.do
logit2.do

         logit3.do 
         logit4.do 
         logit5.do

    +----------------+ 
    | Key            | 
    |----------------| 
    |   frequency    | 
    | row percentage | 
    +----------------+ 
                |                                         Years of education 
    Occupation |         3          6          7          8          9         10
11         12         13 |     Total 
    -----------+------------------------------------------------------------------------
---------------------------+----------
        Menial |         0          2          0          0          3          1
3         12          2 |        31 
               |      0.00       6.45       0.00       0.00       9.68       3.23
9.68      38.71       6.45 |    100.00 
    -----------+------------------------------------------------------------------------
---------------------------+----------
       BlueCol |         1          3          1          7          4          6
5         26          7 |        69 
               |      1.45       4.35       1.45      10.14       5.80       8.70
7.25      37.68      10.14 |    100.00 
    -----------+------------------------------------------------------------------------
---------------------------+----------
         Craft |         0          3          2          3          2          2
7         39          7 |        84 
               |      0.00       3.57       2.38       3.57       2.38       2.38
8.33      46.43       8.33 |    100.00 
    -----------+------------------------------------------------------------------------
---------------------------+----------

      WhiteCol |         0          0          0          1          0          1
2         19          4 |        41 
               |      0.00       0.00       0.00       2.44       0.00       2.44
4.88      46.34       9.76 |    100.00 
    -----------+------------------------------------------------------------------------
---------------------------+----------
          Prof |         0          0          1          1          0          0
2         13         10 |       112 
               |      0.00       0.00       0.89       0.89       0.00       0.00
1.79      11.61       8.93 |    100.00 
    -----------+------------------------------------------------------------------------
---------------------------+----------
         Total |         1          8          4         12          9         10
19        109         30 |       337 
               |      0.30       2.37       1.19       3.56       2.67       2.97
5.64      32.34       8.90 |    100.00 

               |                                         Years of education 

    Occupation |         3          6          7          8          9         10 

         11         12         13 |     Total 

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

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

        Menial |         0          2          0          0          3          1 

          3         12          2 |        31 

               |      0.00       6.45       0.00       0.00       9.68       3.23 

       9.68      38.71       6.45 |    100.00 

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

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

       BlueCol |         1          3          1          7          4          6 

          5         26          7 |        69 

               |      1.45       4.35       1.45      10.14       5.80       8.70 

       7.25      37.68      10.14 |    100.00 

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

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

         Craft |         0          3          2          3          2          2 

          7         39          7 |        84 

               |      0.00       3.57       2.38       3.57       2.38       2.38 

       8.33      46.43       8.33 |    100.00 

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

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



. codebook tc1*, compact 

Variable    Obs Unique     Mean Min  Max  Label 
----------------------------------------------------------------------------
tc1doc     1074     10 8.714153   1   10  Q46 How important is it to go to ... 
tc1fam     1074     10 8.755121   1   10  Q43 How important is it to turn t... 
tc1friend  1073     10 7.799627   1   10  Q44 How important is it to turn t... 
tc1mhprof  1045     10  7.58756   1   10  Q48 How important is it to go to ... 
tc1psy     1050     10 7.567619   1   10  Q47 How important is it to go to ... 
tc1relig   1039     10  5.66025   1   10  Q45 How important is it to turn t... 

. codebook tc2*, compact 

Variable    Obs Unique     Mean Min  Max  Label 
----------------------------------------------------------------------------
tc2doc     1074     10 8.714153   1   10  Q46 How Impt: Go to a gen med doc... 
tc2fam     1074     10 8.755121   1   10  Q43 How Impt: Turn to family for ... 
tc2friend  1073     10 7.799627   1   10  Q44 How Impt: Turn to friends for... 
tc2mhprof  1045     10  7.58756   1   10  Q48 How Impt: Go to a mental heal... 
tc2psy     1050     10 7.567619   1   10  Q47 How Impt: Go to a psych for Help 
tc2relig   1039     10  5.66025   1   10  Q45 How Impt: Turn to a religious... 

. codebook tc3*, compact 

Variable    Obs Unique      Mean  Min  Max  Label 
------------------------------------------------------------------------------
tc3doc     1074     10  8.714153    1   10  Q46 Med doctor help important 
tc3fam     1074     10  8.755121    1   10  Q43 Family help important 
tc3friend  1073     10  7.799627    1   10  Q44 Friends help important 
tc3mhprof  1045     10   7.58756    1   10  Q48 MH prof help important 
tc3psy     1050     10  7.567619    1   10  Q47 Psychiatric help important 
tc3relig   1039     10   5.66025    1   10  Q45 Relig leader help important 
------------------------------------------------------------------------------

Planning labels 

ownsex ownsexu

R003189 R001389

timetophd

Find errors with a graph 



Remember coding decisions Understanding the substantive process 

Avoiding expensive mistakes 

mlogit (N=337): Factor Change in the Odds of occ

 Variable: white (sd=.27642268) 

 Odds comparing    | 
 Alternative 1     | 
 to Alternative 2  |      b         z     P>|z|     e^b   e^bStdX 
 ------------------+--------------------------------------------- 
 Menial  -BlueCol  |  -1.23650   -1.707   0.088   0.2904   0.7105 
 Menial  -Craft    |  -0.47234   -0.782   0.434   0.6235   0.8776 
 Menial  -WhiteCol |  -1.57139   -1.741   0.082   0.2078   0.6477 
 Menial  -Prof     |  -1.77431   -2.350   0.019   0.1696   0.6123 
 BlueCol -Menial   |   1.23650    1.707   0.088   3.4436   1.4075 
 BlueCol -Craft    |   0.76416    1.208   0.227   2.1472   1.2352 
 BlueCol -WhiteCol |  -0.33488   -0.359   0.720   0.7154   0.9116 
 BlueCol -Prof     |  -0.53780   -0.673   0.501   0.5840   0.8619 
 Craft   -Menial   |   0.47234    0.782   0.434   1.6037   1.1395 
 Craft   -BlueCol  |  -0.76416   -1.208   0.227   0.4657   0.8096 
 Craft   -WhiteCol |  -1.09904   -1.343   0.179   0.3332   0.7380 
 Craft   -Prof     |  -1.30196   -2.011   0.044   0.2720   0.6978 
 WhiteCol-Menial   |   1.57139    1.741   0.082   4.8133   1.5440 
 WhiteCol-BlueCol  |   0.33488    0.359   0.720   1.3978   1.0970 
 WhiteCol-Craft    |   1.09904    1.343   0.179   3.0013   1.3550 
 WhiteCol-Prof     |  -0.20292   -0.233   0.815   0.8163   0.9455 
 Prof    -Menial   |   1.77431    2.350   0.019   5.8962   1.6331 
 Prof    -BlueCol  |   0.53780    0.673   0.501   1.7122   1.1603 
 Prof    -Craft    |   1.30196    2.011   0.044   3.6765   1.4332 
 Prof    -WhiteCol |   0.20292    0.233   0.815   1.2250   1.0577 
 ---------------------------------------------------------------- 

 Variable: ed (sd=2.9464271) 

 Odds comparing    | 
 Alternative 1     | 
 to Alternative 2  |      b         z     P>|z|     e^b   e^bStdX 
 ------------------+--------------------------------------------- 
 Menial  -BlueCol  |   0.09942    0.972   0.331   1.1045   1.3404 
 Menial  -Craft    |  -0.09382   -0.962   0.336   0.9105   0.7585 
 Menial  -WhiteCol |  -0.35316   -3.011   0.003   0.7025   0.3533 
 Menial  -Prof     |  -0.77885   -6.795   0.000   0.4589   0.1008 
 BlueCol -Menial   |  -0.09942   -0.972   0.331   0.9054   0.7461 
 BlueCol -Craft    |  -0.19324   -2.494   0.013   0.8243   0.5659 
 BlueCol -WhiteCol |  -0.45258   -4.425   0.000   0.6360   0.2636 
 BlueCol -Prof     |  -0.87828   -8.735   0.000   0.4155   0.0752 
 Craft   -Menial   |   0.09382    0.962   0.336   1.0984   1.3184 
 Craft   -BlueCol  |   0.19324    2.494   0.013   1.2132   1.7671 
 Craft   -WhiteCol |  -0.25934   -2.773   0.006   0.7716   0.4657 
 Craft   -Prof     |  -0.68504   -7.671   0.000   0.5041   0.1329 
 WhiteCol-Menial   |   0.35316    3.011   0.003   1.4236   2.8308 
 WhiteCol-BlueCol  |   0.45258    4.425   0.000   1.5724   3.7943 
 WhiteCol-Craft    |   0.25934    2.773   0.006   1.2961   2.1471 
 WhiteCol-Prof     |  -0.42569   -4.616   0.000   0.6533   0.2853 
 Prof    -Menial   |   0.77885    6.795   0.000   2.1790   9.9228 
 Prof    -BlueCol  |   0.87828    8.735   0.000   2.4067  13.3002 
 Prof    -Craft    |   0.68504    7.671   0.000   1.9838   7.5264 
 Prof    -WhiteCol |   0.42569    4.616   0.000   1.5307   3.5053 
 ---------------------------------------------------------------- 

 Variable: exper (sd=13.959364) 



Documenting provenance
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