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About Me

 Colectica

 2006 – present

 DDI Technical Committee, Invited Expert

 2009 - present

 Wisconsin Longitudinal Study

 2004 – 2006



About Colectica

 Software for standards-based metadata 
management

 Concepts and classifications

 Survey design and specification

 Data documentation

 Data lifecycle, methods, and quality

 Metadata Repository and Portal



• Introduction
• Discoverability, Transparency, and Reproducibility

• Data Documentation Initiative (DDI) Standard

• Lineage throughout the Data Lifecycle
• Data Sources, Comparability, and History

• Colectica and DDI Case Studies
• Official Statistics and Research Surveys

• Recommendations

Overview



Discoverability

 Good standards exist to describe datasets

 schema.org

 DCAT

 Plenty more



Discoverability

 Good places to look

 Google

 ICPSR

 Data.gov



Once we discover a dataset: then what?



Data



Metadata



Metadata



Statistical tools have limited metadata

 Data types

 Variable labels

 Value labels



No metadata



The metadata problem

 Metadata is needed to understand data

 Statistical tools have limited metadata capabilities

 No ability to record information about variable lineage

 Nothing about methods or quality



Discoverability is not Transparency



Transparency

 AAPOR Transparency Initiative calls for

 Funding

 Question Wording

 Population, sampling, weighting information

 Modes of collection

 Contact information



Reproducibility

 In addition to data:

 Methods

 Full data lineage

 Data transformation code



Data Documentation Initiative

 Since 1995

 Open standard for describing data

 Focus on social, behavioral, and economic sciences

 XML

 Users

 National Statistical Institutes

 University Research Groups

 Data Archives

 Other Data Producers and Publishers



Data

Classifications

Quality

Data collection

Research Lifecycle

Foundational

Data Processing

DDI Content



Data

Dataset
A data file, database, or other source of data

Data Layout
Describes the layout of a data file

Variable
A column in a dataset

Variable Statistics
Summary statistics for a single variable

NCube
Aggregate data

Represented Variable
Describes the common information of one or more harmonized variables

Conceptual Variable
Describes the common information of one or more harmonized variables



Classifications

Classification Family

Classification Series

Statistical Classification

Classification Level

Classification Item

Classification Correspondence Table

Classification Index



Quality

Quality Statement

A set of statements with information about how a study was conducted

Quality Standard

Describes all information that a quality statement should record



Data Collection

Instrument

A survey or other data capture instrument

Question

A question that can appear in a survey instrument

Question Grid

A question grid that can appear in a survey instrument

Question Block

A question block that can appear in a survey instrument

Statement

A statement that can appear in a survey instrument

Instruction

Information for an interviewer or respondent

Computation

Source code that performs calculations, validation, or other actions

Sequence

A set of items in an instrument, used for grouping, paging, or other organization

Data Collection

Describes the processes and methods used to collect data



Research Lifecycle

Study

A single research project

Series

A repeated set of studies

Archive

Information about how a study is archived for long term preservation



Foundational

Concept

An abstract idea or general notion

Category

A class of people or things

Code List

A list of categories, each with an assigned value

Universe

A population being studied

Organization

An institution, company, or other group



Data Processing

Processing Event

Information about who performed data processing and how it was performed

General Instruction

Any sort of data processing instructions

Generation Instruction

Data processing that creates new variables or datasets



DDI Items

 All items are identified

 Items can be registered in a repository

 ISO 11179 

 Full audit trail of changes to information



• Methods Documentation

• Quality Reports

• Variable Lineage

• Structured Questionnaires

Lineage throughout the Data Lifecycle



Methods



Methods in DDI

 Data Collection

 Timing

 Weighting

 Sampling



Methods in DDI

 Coverage

 Time

 Geography

 Topics



Methods in DDI

 Collection Events

 Organizations

 Data Sources

 Modes

 Actions to minimize losses



Quality Reports



Quality Reporting

 Quality Reports for Eurostat

 Concepts, methods, quality assessments

 European standards

 SIMS, ESMS, ESQRS

 Supported in DDI through the 
QualityStatement element



Source questions

Source variables

Variables measured across time, in different studies

Versioning

BasedOn

Variable Lineage in DDI



Variable Concordance





Variable Sources



Combined Lineage





Show the lineage in different ways

 Reports and discovery portals can make use of this 
lineage



Documenting Data Transforms



C2Metadata Overview

 Continuous Capture of Metadata

 George Alter, PI

 Funding from National Science Foundation

◼ Data Infrastructure Building Blocks (DIBBs)



C2Metadata Overview

 Extract transforms by parsing statistical source code

◼ SPSS

◼ Stata

◼ SAS

◼ R (tidyverse)

◼ Python (pandas)

 Record information about the transforms in a 
structured way

 Update DDI metadata with information about the 
transforms



C2Metadata Tools

 In active development

 Desktop, command line, and web tools

 Developer libraries

 c2metadata.org and gitlab.com/c2metadata



Structured Data Transform Language

 SDTL

 Machine readable descriptions of data transforms

 JSON, XML, RDF representations



Structured Questionnaires



Questionnaire Documentation in DDI

 Questions

 Sequences

 Logic

 Full survey instruments



Questionnaire Documentation in DDI

 Questions can be sources for variables

 Questions can be re-used across many surveys



Case Studies: Official Statistics



Statistics New Zealand

 DataInfo+

http://datainfoplus.stats.govt.nz/






Statistics Denmark

 Eurostat Quality Reporting

 25+ people enter quality information

 Review and approvals

 Export from DDI Lifecycle to SIMS metadata structure

 Deliver to Eurostat

 Classifications

https://www.dst.dk/en/Statistik/dokumentation/nomenklaturer






INSEE (France)

 Survey instrument specification using INSEE 
tooling, using DDI Lifecycle

 Study level information using Colectica

 Connect information in metadata repository, via 
DDI Lifecycle



Central Statistics Office (Ireland)

 Questionnaire specification

 Use Blaise to collect data

 Designing LFS using DDI Lifecycle

 Will be able to connect data back to specified 
questions



Case Studies: Research Studies



Finnish National Election Study (FNES)

 Portal with rich variable details

https://www.fsd.uta.fi/fnesdata/






CLOSER

 Metadata portal

 10 British cohort studies

 80,000 variables

 30,000 questions

 200+ survey instruments

https://discovery.closer.ac.uk/










US Studies

 Midlife in the United States (MIDUS)

 National Health and Aging Trends (NHATS)

 National Social Life, Health, and Aging Project 
(NSHAP)

 National Archive of Computerized Data on Aging
(NACDA)

midus.colectica.org
nhats.colectica.org
harmonize.icpsr.umich.edu
harmonize.icpsr.umich.edu


• Use or mandate standards that support lineage

• Fund research projects for new specifications 
and tools

Recommendations



Use Standards for Data Lineage

 DDI data documentation standard

 AAPOR Transparency Initiative



Funding Research

 Specifications and Tooling

 DDI originally funded by Health Canada

 Now by its members

 SDTL funded by NSF DIBBs



Recap

 Transparency requires rich information, not just 
searchability

 Methods

 Data Lineage



Thank You

Jeremy Iverson jeremy@colectica.com

Tim WilsonPhoto by johnanes on flickr



Variables across time in Portal







Sources in Portal



Question text in a data dictionary



Version history in Portal



Recording variable lineage

 Tools let users specify this information manually

 DDI

◼ References

◼ Versions

◼ Variable cascade



DDI Lifecycle is pretty good at variable 
lineage

 Many useful ways to record the information

 Many useful ways to display the information

 But: it is time intensive



MIDUS Overview

 Midlife in the United States

◼ Longitudinal study, since 1995

◼ MIDUS 3 Project 1
◼ 2,339 questions

◼ 2,575 public use variables

◼ 21 transform files



MIDUS 3 Transform Pipeline



Applying C2Metadata to MIDUS



Applying C2Metadata to MIDUS

1. Read .sps syntax files

2. Detect transforms, creating SDTL

3. Read .sav files, extracting DDI variable metadata

4. Apply lineage to DDI (set source variables)

5. Apply transforms to DDI

6. Publish to Portal

7. Create reports



Lineage Builder Tool

 Dependencies

◼ C2Metadata.Common .NET library

◼ Colectica SDK

 Inputs

◼ 21 SPSS syntax files (.sps)

◼ 20 Data files (.sav)



Detected Transforms

Transform Count

analysis 353

comment 261

select 240

setValueLabels 151

recode 73



Detected Transforms

Transform Count

setDatasetProperty 42

compute 38

setMissingValues 28

load 23

save 19

setVariableLabel 17

rename 13

setDisplayFormat 11

keepVariables 9

delete 5

mergeDatasets 2



Lineage Builder Outputs

 DDI for 11,032 variables in 19 intermediate datasets

 2,575 public use variables with documented lineage



Lineage in Portal (before)



Lineage in Portal (after)



Summary



Summary

 Variable-level lineage helps understand data

 Statistical packages do not provide much help here

 DDI Lifecycle allows rich descriptions of lineage

 Tools allow manual and automated recording of 
lineage in great detail


