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Part 1: Reproducible Results
Open science & reproducible research

o
o
o

o
o
o
o

Two dimensions of “the same results”
Reproduction: same results with the same data
o
o
o

Replication: equivalent findings with new data
o
o

Without R&R, knowledge cannot accumulate
o



Does reproducible imply replicable? What isworkflow?

WF includes the entire process of research

Why care about WF? Origins of WF project
o
o
o
o

o
o
o

. tabulate female sdchild_v1 
 
      R is |     Q15 Would let X care for children 
   female? | Defintel  Probably   Probably   Definitel   |     Total 
 ----------+---------------------------------------------+---------- 
     0Male |       41         99        155        197   |       492 
   1Female |       73         98        156        215   |       542 
 ----------+---------------------------------------------+---------- 
     Total |      114        197        311        412   |     1,034 

. 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  



Key terms Challenges for reproducible results

o
o
o
o
o
o
o

Challenges for reproducible results (continued) WF is built on ironical optimism



40G's: Stages in your WF
Stage 1: Substantive goals

Stage 2: Data management

Stage 3: Data analysis

Stage 4: Presentation

Tasks within each step Preserving your work

Tasks within each step
Tasks within each step



Tasks within each step Tasks within each step

Tasks within each step Task 1: Planning

o
o
o

Task 2: Organization Task 3: Documentation

o

o
o
o

o
o
o
o



Stage 4: Execution/Computing

o
o

o
o

The goal for choosing yourWF

The guiding principles

o

o

Criteria for choosing your WF

Accuracy

Efficiency

Scalability

Standardization



Automation

Simplicity

Usability

As you develop your workflow

Challenges when learning workflow

o
o

o

o

o
o

How good should your workflow be? Whose workflow?

o

o

o

o

What you can accomplish in this class

Adopting a newWF

o
o
o

Overview
What is workflow?

Guiding principle

Criteria



Stages in your WF Tasks

Part 2: Tools

o
o

Tools are an investment

o
o
o

The time frequency assessment. Macro programs

o



Dual pane file managers

o

o
o

Example of dual pane file manager

Text editors

Password managers

o

The cloud



Part 3: Digital asset management

o
o

Digital assets and workflow

o

o
o
o

o

TheWin/Mac difference Organizing digital assets
Objectives in DAM

Stages in DAM

Copy and move

o
o
o
o

o

Naming files and directories



Goals when naming files and directories

Characters to use in names

  \My Documents\

  \My_documents\

  \Documents\

Dates

Naming PDFs

 03-19Greene.pdf 
 0OWENS94.pdf 
 12087810.pdf  
 12087811.pdf 
 Chapter03.pdf   
 faiq-example.pdf 
 gllamm2004-12-10.pdf  
 long2.pdf 
 Muthen99biometrics.pdf 

 long2.pdf Long 1978 ASR prod position.PDF 

o

A project keyword

CWH
SDSC
PASL
WFCLASS

o

o

Overview of organizing files Directory structures

o
Why is your directory structure important?

o



Is my structure good enough for your work?

o
o
o

o \Vault
o \Safe

Using your directory structure

o
o

o

Tool: naming directories provide documentation

\- <naming directory> 

\Posted 
    \-  Never change these files 

–

\Couples3 
    \- History starting 2009-03-01 
       \2009-03-09 begin data cleaning 

      \2009-04-13 begin analysis 
      \2009-05-01 analysis after project review 
      \2009-07-19 analysis complete for 1st draft 
      \2010-01-21 respond to coauthors  
      \2010-03-17 archive files-paper submitted 
      \2010-06-12 snapshot to MDSS 
      \2010-11-09 revision analyses 
      \2010-12-12 revision submitted; backups made 

General directory structure
\- History starting 2015-06-03  Naming directory 
    \2015-06-03 drive purchased  
 

\- Hold then delete    Recycle bin/trashcan 
 
\- To clean       

\Review       What are these? 

\Shelve       Put these away later 
 
\Active        

\- Active projects 

 \WFclass       Active class folder 

\Groups        Active research folder 
 

\Admin        
 \- Administrative things 

\Travel 
 \Vita 

\Bookshelf       Lending library 
\- Copy but do NOT move files 
\- Review 
\- Shelve 

 \Articles 
 \Books 
 \Manuals 

 



\Dropbox 
 \Scott Long shared with 

\- Shared DB directories 
\Mason, Fred 
   \To Fred 
 \To Scott 
 

\Inactive       
\- Inactive incomplete projects 

 \Couples 
 \SGC 
 
\Program_support 

\- Software support files 

 \Stata14       ado directories 

 \TotalCommander    exe and customization   

\Templates 
\- Templates and examples 
\Directory general 
\Directory project 
\Documents – LaTeX 
\Documents - Word 
\Stata 

 
\Vault 
 \-   History 

\- Files that never change 
 

\Web 
\- Local copy of web site 

A workflow for PDFs: copy and move

\Bookshelf

\Resources

o \Bookshelf
o

\Bookshelf

Moving into a new directory structure
Overview

\Old

\New

\New \Old

Steps for moving into a new structure

\Old

o
o \Dissertation \Old\Dissertation 

\Old

o \New
o

\Old

o
o

\Old

o \Old
o

\New

o \Old \New
\New

o \New

\Old

o \New\- To clean\Old
o
o

  



Using the cloud
Costs

Benefits

o
o

o
o

How I use Dropbox with automatic syncing
D:\Dropbox 
 \-  History starting 2015-04-05 
  \1. Serious work goes here 
  \2. Box holds snapshots 
  \3. Sync to laptop, home, office computers 
 \Active 
 \Admin 
 \Bookshelf 
 \... 
 \Scott Long shared with 
  \Bussberg, Nic 
  \Manago, Bianca 
 \... 

Directories for collaborative projects

o
o

Overview of DAM

Part 4: Protecting files

Will you lose a file?

Cost of losing a file

Causes of data loss
Deleted and lost files

o
o
o \- Hold then delete

o
o
o



Corrupted files

o

0010010101001010100101000101000010101010110...
0010010101001010100101000101000010101010100...

Hardware failures

Obsolete media and formats

o

o

o

o
o

o
o

Recovering lost files Examples of lost data



Protecting your data
X

o
o
o
o

Issues to consider when creating a backup plan

o

Options for storage

o
o

Comparing files: are copies exactly the same?



Compressing files

 \Stata11 (15,924 files; 145 folders) 325,594,198 
 Stata11.rar        115,657,681 

Posting and file preservation

o
o
o

o

o

Considerations in recovering files Types of protection

Flow of file preservation Active storage: mirroring files as they change



Snapshots: short term preservation

o
o \Inactive

\Snapshots
   \Snapshots 
      2014-06-04 WF2nd work on hold.zip 
      2013-03-01 EPSL to clean.zip 
      2015-06-03 WFiu2015 precleaning.zip 

Long term backups

o
\Posted

o
\Vault

\EPSL    

  \Posted  \Vault\EPSL\   \Vault\EPSL\ 

  \Work   \Snapshots\EPSL\  \Snapshots\EPSL\ 

Keeping track of what is backed up
For mirrors

For posted files
\Posted \Vault

\-  History starting 2009-10-03 
    \2009-10-03 initial snapshot to SDA 
    \2010-01-23 snapshot to EX21 
    \2010-07-02 snapshot to SDA before ICPSR 
    \2010-08-28 snapshot pre move to Box 
    \2011-01-16 posted files to SDA  



Tools for backups
My backup plan
Storage locations

Classes of files

Preserving Active Files

Preserving Vault Files

Preserving Other Files

Part 5: Using Stata
Goals

o
o
o
o
o

Essential knowledge for an effective WF

Learning Stata

Stata interface o
o

o
o

o
o
o

o

o



Type help from the command line

Stata data viewer: enter browse Working directory: critical concept for CWF

. pwd  
d:\Dropbox\active\WF stat 2015\work 

cd d:\Groups\work 

. dir 
<dir>   4/14/08 13:25  . 
8.7k   4/14/08 13:24  wf-acjob.dta 
0.2k   5/19/12 11:13  wf-test02-cd.do 

Command syntax
command things cases , options

tabulate hc wc if age>40, row 



Basic commands with selected options

Three ways to run commands Run from Command window

log using mywork, text replace 

log close 

Run command from with a dialog box



Run commands in a do files
wfx-intro.do

capture log close 
log using wfx-intro, replace text 
 
use wf-lfp, clear 
summarize lfp age 
 
log close 

do wfx-intro

wfx-intro.log

------------------------------------------------------------------------- 
      name:  <unnamed> 
       log:  d:\Dropbox\Active\wfclass\work\wfx-intro.log 
  log type:  text 
 opened on:  16 Jun 2017, 10:27:33 
 
.  
. use wf-lfp, clear 
(Workflow data on labor force participation \ 2008-04-02) 
 
. summarize lfp age 
 
    Variable |        Obs        Mean    Std. Dev.       Min        Max 
-------------+--------------------------------------------------------- 
         lfp |        753    .5683931    .4956295          0          1 
         age |        753    42.53785    8.072574         30         60 
 
.  
. log close 
      name:  <unnamed> 
       log:  d:\Dropbox\Active\wfclass\work\wfx-intro.log 
  log type:  text 
 closed on:  16 Jun 2017, 10:27:33 
------------------------------------------------------------------------- 

Why use script files?

o
o
o

Stata's do file editor

Three ways to open the do file editor
doedit

Features of the editor

Opening the editor...
. doedit 



Part 6: Plan, organize & document

Overview of POD

o
o

o
o

o
o

Do you have time for POD?

o

o

o
o
o



Multi tasking and layering

o

o
o
o

o

Planning

o

The gold standard for planning

o
o

Dimensions of planning

Things to plan

Summary on planning



Paper planning: Pavalko, Gong, & Long 2007

o

o

o

o



o o
o

o

logit ztp hhplogit

Collaboration

o

o

Coordinating multiple WFs Coordinating multiple WFs



Coordinating multiple WFs Coordinating multiple WFs

Coordinating multiple WFs Coordinating multiple WFs

Coordinating multiple WFs Coordinating multiple WFs



What is the enforcer?

Collaboration is harder when...

Collaboration is easier when…

Collaboration directories on shared space

\Mailbox 
  \To Fred 
  \To Scott 

\Private 
  \Fred 
  \Scott 

Organizing Principles for organization

o
o

Organizing digital assets

Templates and exemplars

Tools for organization

Names &metadata are critical for organization

o
o
o
o



E mail

\Active 
\Consulting 
\Information 
\Junk 
\Personal 
\Projects 
\Service 
\Teaching 
\Todo 

o
o

  

o

Documentation

o
o
o
o ownsex ownsexu
o

Do it today

o
o

Document what is needed for reproducible results Levels of documentation

o
o
o
o

o
o



o
o
o
o

o

#1 project diary or research log

Goal 2: Let you move between projects and manage interruptions 

o

First complete set of analysis for FLIM measures paper 
 

f2alt01a.do - 24May2002 
  Descriptive information on all rhs, lhs, and flim measures 
f2alt01b.do - 25May2002 
  Compute bic’ for each of four outcomes and all flim measures.
   **  Outcome: Can Work                   global lhs "qcanwrk95" 
   **  Outcome: Work in three categories   global lhs "dhlthwk95" 
   **  Outcome: bath trouble               global lhs "bathdif95" 
   **  Outcome: adlsum95 - sum of adls     global lhs "adlsum95" 
f2alt01c.do - 25May2002 
  Compute bic’ for each of four outcomes and with only these restricted flim 
measures.
   *     1.  ln(x+.5) and ln(x+1) 
   *     2.   9 counts: >=5=5  >=7=7  (50% and 75%) 
   *     3.   8 counts: >=4=4  >=6=6  (50% and 75%) 
   *     4.   18 counts: >=9=9 >=14=14  (50% and 75%) 
   *     5.   probability splits at .5; these don't work well in prior tests 
f2alt01d.do - 25May2002 
  bic’ for all four outcomes in models that include all raw flim measures 
(fla*p5; fll*p5); 
  pairs of u/l measures; groups of LCA measures 
f2alt01e.do - all LCA probabilities - 25May2002 
<snip>



First complete set of analysis for FLIM measures paper 
 
2002-05-24: model flims as a count 
 
f2alt01a.do – desc stats 
f2alt01b.do – bic to compare models for four outcomes 
 
2002-05-25: alternative outcome measures 

f2alt01c.do - model with restricted flim measures
f2alt01d.do – model with raw flim measures 

2002-05-26: LCA 

f2alt01e.do – LCA of flims 

<snip>

#2 Metadata in datasets

#3 Script files with comments

o
o

Codebooks

General suggestions for documentation

o
o



Overview of POD

Part 7: A workflow for computing How I compute

Script files for computing

o
o

Project directory structure

  \ProjectKeyword
      \-  History starting yyyy-mm-dd 

      \- Hold then delete 

      \- To clean 

          \Review 

          \Shelve 

      \Admin 

          \-  Administrative documents 

      \Resources 

          \-  Materials that support the project 



      \Posted 

          \-  Never change these files 

      \Work 

          \-  Stata working directory for project 

          \PrePosted 

          \ToDo 

          \Versions

      \Write 

          \-  Writing that is in process 

          \PrePosted 

          \ToDo 

          \Versions 

Strategies for computing

The essential posting principle

Posting is defined by two simple rules

Overview of file movement with posting

\Work

\PrePosted

\Posted

o

o

o
o

Activities consistent with posting

pgm1.do data1.dta var1 var9

pgm1.do var5

pgm1.do pgm1V2.do
var5V2 data1V2.dta

data1.dta pgm1.do



o

o pgm01.log pgm01.logunofficial
o
o

Deciding when to post a file

o
\PrePosted

\PrePosted \Work
\Posted

Make no exceptions to the posting principle

o

o
o

Dual workflows

Data management & statistical analysis Example of dual workflow

wfx-dual-data01-list.do

wfx-dual-data02-varselect.do

wfx-dual-data03-regvars.do

wfx-dual-stat01-ologit.do

wfx-dual-data04-lhsbinary.do

wfx-dual-stat02-binlogit-BNall.do

wfx-dual-stat03-binlogit-BHall.do

wfx-dual-stat04-irtbin.do

wfx-dual-data05-binscales.do

wfx-dual-stat05-regscales.do

wfx-dual-stat06-lpoly.do



The danger of ad hoc variables

data1.dta educyears

logit1.do data1.dta higheduc

logit4.do data1.dta higheduc

Creating a scale with dual workflow

Creating a “dual” dataset

data2.do data1.dta data2.dta

analysis1.do data2.dta

agesq

data2.do data1.dta agesq
data2.dta

analysis1.do data2.dta agesq

Run order naming and a dual workflow

data1-ingest.do    desc1-sumstats.do 
data2-labels.do    desc2-graphs.do 
data3-missing.do     
data4-scales.do    scales1-irtbinary.do 
data5-sesvars.do    scales2-irtordinal.do 
data6-samplesel.do   scales3-cfaordinal.do 
         
        logit1-baseline.do 
        logit2-educ.do 
        logit3-age.do 
        logit4-indirect.do 

Must scripts be run alphabetically?

o

o

Naming do files that create datasets

hlthexpend medical.dta 
popsize census.dta 

  health1.dta
hlthpercap = hlthexpend/popsize

health2.dta

merge.do   data1.do  data1-merge.do
addvar.do data2.do  data2-addvar.do

Template for naming script files

o
o

cwh

cwh-clean

desc01.do
desc02.do

desc01.do
desc01V2.do



fl-clean01-checklabels.do   fl-clean01.do  
fl-logit01V2-basemodel.do     fl-logit01V2.do 

o logit01.do pgm01.do

 cwh-desc01.do jsl-cwh-desc01.do

\flim0-data

\flim1-extr

\flim2-scal

\flim3-out

\flim4-desc

\flim5-lca

\flim6-reg

Correcting mistakes in posted do files

data01.do data10.do cwh01.dta

data06.do

V2 data06V2.do data10V2.do

cwh01V2.dta
o data05.do

Master do files
Running a sequence of do files

o

o

// data.do: do-file for data management 
// Scott Long | 2008-03-14 
 
do data01.do 
do data02.do 
do data03.do 
do data04.do 
exit 

do data.do 

   // analysis.do: do-file for statistical analysis 
   // Scott Long | 2008-03-14 
 
   * descriptive statistics 
   do stat01.do 
   do stat02.do 
   do stat03.do 
 
   * logit models 
   do logit01.do 
   do logit02.do 
 
   * graphs of predictions 
   do graph01.do 
   do graph02.do 

do analysis.do 
 

Fixing mistakes with a master do file
data03.do data03.dta

data04.dta

o
V2

// data.do: do-file for data management 
// Scott Long | 2008-03-14; revised 2008-03-17 
 
do data01.do 
do data02.do 
do data03V2.do 
do data04V2.do 
exit 



// analysis.do: do-file for statistical analysis 
// Scott Long | 2008-03-17 
 
* descriptive statistics 
do stat01.do 
do stat02.do 
do stat03.do 
 
* logit models 
do logit01.do 
do logit02V2.do 
 
* graphs of predictions 
do graph01V2.do 
do graph02V2.do 
 
exit 

do data.do 
do anaysis.do 

A single master files for data and analysis
//  Reproducible Results: Dual Workflow 
//  Master do-file 
 
//  2017-06-16 Scott Long 
 
do wfx-dual-data01-list.do 
do wfx-dual-data02-varselect.do 
do wfx-dual-data03-regvars.do 
 
do wfx-dual-stat01-ologit.do 
 
do wfx-dual-data04-lhsbinary.do 
 
do wfx-dual-stat02-binlogit-BNall.do 
do wfx-dual-stat03-binlogit-BHall.do 
do wfx-dual-stat04-irtbin.do 
 
do wfx-dual-data05-binscales.do 
 
do wfx-dual-stat05-regscales.do 
do wfx-dual-stat06-lpoly.do  

Conclusions

o


