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Metadata: 
What is it all about? 
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What is metadata? 

DATA ABOUT DATA 

We need a better definition… 

Metadata is information we use every day to 
make decisions, navigate in our environment, 
share knowledge, search, and learn about things 

Metadata makes our life easier 
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  

  

  



What is Metadata? 

It’s not just ‘data about data’ …  

… we need metadata to 
understand what things are 
about…
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Everyday Metadata

“Human Readable”  Metadata “Machine-actionable” Metadata 
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Everyday Metadata 
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Why do we use or need metadata? 

• Contextualize 

• Discover/Search 

• Promote/Advocate 

• Document/Visualize 

• Automate, automate, automate! 

• Exchange (standards!) 

• Secure/Protect 

• To make sound decision, share knowledge, search 
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A Metadata Poor World 
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A Metadata Friendly World 
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What about statistical data? 

  Do we live in a metadata poor statistical data 
world?  

  Yes and no. It’s not that bad, but it’s not that great 
  Microdata: software rarely goes beyond the data 

dictionary 
  Aggregated data: HTML, excel 
  Documentation: PDF, Word 

  Data (micro of macro) is often produced and 
disseminated with little metadata 

  What can we improve on this?  
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What to do? 

  Is this just us? 
  No, these issues are universal and not domain specific 
  The rise of the Internet has prompted industry to take 

action (B2B, B2C, eCommerce) 
  IT technology and standards have emerged to solve this 
  But the statistical world has been slow to adopt 

  Solution? 
  Simple in theory: capture more and better metadata 

  How? 
  Agree on format: use standards such as DDI, SDMX, ISO 

11179, and the like (for communicating with others) 
  Leverage technology: XML 
  Change practices: it’s not just a technical challenge 
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Why aren’t we doing it? 
  We don’t know enough about it 

  Statistical agencies are not IT experts 
   Need to better inform stakeholders, managers, users 

  We don’t like change 
  and the mandate is focused on data 
   change management, executive support, non-intrusive strategies 

  The tools we use are not well equipped 
   complement with metadata driven tools and pressure vendors for 

better tools 

  How much does it costs? 
   Minimal compare to the effort going into producing data 
   Significant saving down the road (automation, quality, reduce 

burden) 

  Does it work?  
   yes, but we need more innovators, early adopters, champions 
   but the Internet is a pretty good success story 
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More reasons… 

  Demand has changed 
  Demand for data has dramatically increased 
  Amount data Is dramatically increasing 

  Globalization 
  We need have a big picture of the world  
  Collaboration and exchange are necessary 

  Transparency 
  Data.gov 

  Reduce burden and costs 

  Preserve knowledge in a digital world 
  Need to store in non-proprietary formats (ASCII is not 

enough) 
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What is XML? 
  Today's Universal language on the web 

  Purpose is to facilitate sharing of structured information across 
information systems in a generic fashion 

  XML stands for eXtensible Markup Language  
  eXtensibe  can be customized 
  Markup  tags, marks, attach attributes to things 
  Language  syntax (grammatical rules) 

  HTML (HyperText Markup Language) is a markup language but 
not extensible! It is also concerned about presentation, not 
content. 

  XML is a text format (not a binary black box) 

  XML is a also a collection of technologies (built on the XML 
language) 

  It is platform independent and is understood by modern 
programming languages (C++, Java, .NET, pHp, perl, etc.) 

  It is both machine and human readable 



XML is a set of technologies 

Structure 
DTD 

XSchema 

Transform 
XSL, XSLT 

XSL-FO 

Discover 
Registries 
Databases 

Exchange 
Web Services 

SOAP 
REST 

Search 
XPath 

XQuery 

Manage 
Software 
XForms 

Capture 
XML 

Document Type Definition (DTD) and 
XSchema are use to validate an XML 
document by defining namespaces, 

elements, rules Specialized software and 
database systems can be used 

to create and edit XML 
documents. In the future the 
XForm standard will be used 

Very much like a database 
system, XML documents can be 
searched and queried through 

the use of XPath oe XQuery. 
There is no need to create tables, 

indexes or define relationships 

XML separates the metadata 
storage from its presentation. 

XML documents can be 
transformed into something 
else, like HTML, PDF, XML, 
other) through the use of the 

eXtensible Stylesheet 
Language, XSL 

Transformations (XSLT) and 
XSL Formatting Objects 

(XSL-FO) 

XML Documents can be sent like 
regular files but are typically 

exchanged between applications 
through Web Services using the SOAP 

and other protocols 

XML metadata or data can 
be published in “smart” 

catalogs often referred to as 
registries than can be used 
for discovery of information. 
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Data Documentation Initiative 

  XML specification focusing on microdata 

  1.0 published in 2000  
  emerged from the data archive community (ICPSR) 

  Governed by DDI Alliance 
  35+ members 

  Captures metadata on  
  Survey, files, variables, value labels, summary statistics 
  But also concepts, universes, questions, geography, 

provenance, access policies, and more 
  Wrap comprehensive knowledge around data 

  Two flavors: DDI-Codebook and DDI-Lifecycle 
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DDI Flavors 

  DDI-Codebook (v1.0 - v2.5) 
  Archive/Dissemination 
  Pros: Mature, simple to use, widely adopted, tools 

available 
  Cons: focus on documenting single survey instance, 

limited use cases, single maintainer, no metadata reuse, 
required variables to exist 

  DDI-Lifecycle (v3.0 – v3.1) 
  Supports entire data lifecycle 
  Pros: high level of reuse, many maintainers, work across 

surveys, numerous applications / use cases, more formal 
model 

  Cons: more complex to use, tools emerging, requires IT 
and technical capacity 



DDI-Codebook Perspective 

Producers 

Archivists 

Users 

General Public 

Policy Makers 

Sponsors 

Media/Press 
Academic 

Business 

Government 

DDI 2 
Survey DDI 2 

Survey 

DDI 2 
Survey 

DDI 2 
SurveyDDI 2 

Survey 

DDI 2 
Survey 

DDI 2 
Survey 
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DDI-Lifecycle perspective 

Producers Users 

General Public 

Policy Makers 

Sponsors 

Media/Press 

Academic 

Business 

Government 

Archivists 
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Example of metadata

Questions 

Classifications 
(some reusable) 

Instruction 

Value level 
Instruction (skip) 

UniverseModule/Concepts 

Instruction 
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Common metadata example 
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DDI Lifecycle 



DDI for Archive/Preservation 
y	 Captures comprehensive 

information about surveys and 
their data 

DDI is widely used by national statistical agencies, 
data archives, research centers around the globe 

ASCII + DDI is also a powerful combination for long 


term preservation (non-proprietary text format) 
 

y	 

y 
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From ASCII+DDI to other formats

script.sas 

script.do 

script.sps 

script.r 

script.sql 

CSV 

A standard 
transformation can be 
applied to DDI XML to 
generate ASCII import 

scripts for various 
statistical, mathematical, 

office or database 
packages. Metadata can 

be inserted as 
comments. 

Note that a single 
transform works 
generically for all 

ASCII+DDI datasets. 
Adding new packages 

only requires the 
development of a new 

transformation. 

ASCII 
DATA 

data.sas7bdat 

data.sav 

data.r 

data.dat 

data.xls 

Database 

Native software executes the script 
to import the data and create a file in 

the proprietary format. 

 

 



DDI for Discovery/Access/Analysis 
 
y	 Facilitates discovery through

web services, portals, registries,
subscription/notification, etc. 

Enable implementation of complex search engine
and metadata mining tools 

Provide comprehensive information for users 

Can automate imports, transformations, custom
documentation 

After the fact comparability 

Repurposing (adds new knowledge to the survey) 
 

Supports harmonization / data linkages 

y	 

y	 

y	 

y	 

y	 

y	 
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DDI for Production 
y  Designed for use from day 1

of a study or program 

y  Manage common metadata
elements - such as concepts, universes, geography –
across surveys or waves, or even agencies 

y  Supports classifications, question, variable, concept  
banks 

y  Enables process automation and workflow
management 

y  Improve data quality (timeliness,
coherence/consistency) 

y  Æ  Document as you Survey (DayS) 
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DDI and GSBPM 

DDI SDMX 

http://www1.unece.org/stat/platform/display/metis/Generic+Statistical+Business+Process+Model  

http://www1.unece.org/stat/platform/display/metis/Generic+Statistical+Business+Process+Model


DDI for Longitudinal Studies 
 

y DDI-Lifecycle allows metadata 
to be harmonized across waves 

Sharing metadata across survey cycles means less 
expensive survey development costs 

Researchers can find comparable data 

Leverage reuse, grouping, banks, common 
metadata, data element, etc. 

y	 

y	 

y	 
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Importance of early capture 

  
  
  

 

There is pressure to deliver to end users 

But deep knowledge resides with the producer 

Delivering quality metadata requires early stage 
capture
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NIH Support for DDI Tools 

  SBIR Phase 1: Automated Survey Instrument 
Documentation, Analysis, and Testing Software 
  October 2006 – August 2007 
  1 R43 AG027612-01 

  Applying the Data Documentation Initiative (DDI) 
to MIDUS 
  September 2009 – August 2011 
  5 RO3 AG032268-02 

  SBIR Phase 1: Open Standards-Based Data 
Extraction Web Tool for Complex Longitudinal 
Datasets  
  April 2011 – November 2011 
  1 R43 AG039898-01 
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Summary 

•   Industry standard IT technologies are available to support 
the management and exchange of metadata (public or 
private) 

•   Domain specific mature and powerful XML specifications are 
available for socio-economic data / official statistics 

•   A complete solutions often combines several standards 
designed to inter-operate.  

•   The Data Documentation Initiative (DDI) is the 
recommended specification for “microdata” 

•   The Statistical Data Exchange Standard (SDMX) is the 
recommended standard for aggregated data / statistics 

•   Adoption across the US statistical system would greatly 
benefit all stakeholders 



          

DDI Stories 
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NSF-Census Research Network 
(NCRN) 

•  Cornell NSF-Census Research Node:  Integrated Research, 
Support, Training, and Data Documentation 

•  1 of 8 Nodes funded in the Network ($1.2M – $3M each) 

•  Investigators:  John Abowd, William Block, Lars Vilhuber, and 
Ping Li 

•  The Comprehensive Census Bureau Metadata Repository 
(CCBMR) 

•  Socio-economic / official statistics often have need for 
confidentiality restrictions/privacy.   

•  Similar to health data (and thus relevant to National 
Children’s Study) 
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The Death Knell for Public-use Data 

   Sounded by young scholars pursuing research 
programs that mandate inherently identifiable 
data: geospatial relations, exact genome data, 
networks of all sorts, linking administrative records.  

   These researchers acquire authorized restricted 
access to the confidential identifiable data and 
perform their analyses in secure environments. 

   But they don’t leave behind the scientific trail that 
has made public-use files so important. 
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The Comprehensive Census 
Bureau Metadata Repository 
(CCBMR) 

   Facilitates access to detailed metadata on 
   Restricted–access data from outside an RDC while 

enabling fine-grained control over confidential 
information for the (Longitudinal Business Database (LBD), 
American Community Survey (ACS), American Housing 
Survey (AHS), Longitudinal Employer-Household 
Dynamics (LEHD)) 

   Public-use datasets inside restricted-access areas (IPUMS, 
CPS)   

   Expands the notion of metadata to include user-
generated components (notes, programs, etc.) 



NCS Metadata Repository Workshop – Jan 23rd 2012 

Structure of CCBMR Metadata 
Schema 

  Based as much as possible on existing schemas: 
e.g., DDI, SDMX, and DataCite  

  Modifies or adds fields/elements and/or attributes 
as necessary  

  Example (DDI-based): 
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Draft of an Enterprise Application 
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Summary (compared to NCRN) 
•  Industry standard IT technologies are available to support the 

management and exchange of metadata (public or private) 
✓ 

•  Domain specific mature and powerful XML specifications are 
available for socio-economic data / official statistics ✓ 

•  The complete solutions combines several standards 
designed to inter-operate. ✓ 

•  The Data Documentation Initiative (DDI) is the recommended 
specification for “microdata” ✓ 

•  The Statistical Data Exchange Standard (SDMX) is the 
recommended standard for aggregated data / statistics ✓ 

•  Adoption across the US statistical system would greatly 
benefit all stakeholders ✓


•  Seems very relevant to NCS needs (confidential and 
longitudinal data) 
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Other projects leveraging DDI 

  International Household Survey Network 
  NSO in developing countries (100+ countries) 

  Canada Research Data Centre Network 
  Secure access to Statistics Canada datasets 

  Australian Bureau of Statistics 
  REEM, IMTP (DDI/SDMX driven institutional data management 

framework) 

  Data without Boundaries (EU) 
  28 partners, 20 countries (research infrastructure) 

  NORC Data Enclave 
  Secure virtual remote access to sensitive data 

  … 
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Longitudinal Surveys using DDI 

  Midlife in the United States (MIDUS) 
  Data documentation web site powered by DDI- Lifecycle 

http://midus.colectica.org/ 

  Wisconsin Longitudinal Study (WLS) 
  Uses DDI-Codebook to generate data dictionaries 
  Exploring DDI-Lifecycle to enable harmonization with HRS, 

MIDUS, SHARE, and other longitudinal studies 

  Abroad 
  United Kingdom - Birth Cohort Study 

  100K children, 2012-2020, £28M 

  Germany - National Educational Panel Study (NEPS) 
  60K participants, 6 cohorts, 2007-2019 

http://midus.colectica.org


The Lifecycle of Social
Science Research Data:  

Improved Discovery through
better Metadata and  Search Tools  
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Search & 
Discovery

Research data management 

William C.
Block
Director 

Stefan Krame
Research Data  Management
Libraria

Cornell Institute for Social and Economic Research (CISER)

Jeremy William
Programmer/Ana
yst 

Some search and discovery tools (among others) 
that might provide data-focused searching: 

Idea

  
 

Design &
Collection

  
 

Analysis & 
Processing Publication 

Archiving

Research study is 
conceived and 

planned, 
methodologies 

selected, funding 
sources explored 

Existing data 
sources are sought 
and explored – also 

happens for basic 
research needs 

Research instruments 
are designed; data are 

collected through 
surveys, interviews, 

etc. – and from 
existing data sources 

Collected data are 
merged, cleaned, 

analyzed, sub-
setted, coded, 

harmonized, linked, 
etc. 

Final datasets are made 
publicly accessible – e.g. 
via researcher’s and/or 
department’s and/or 
journal publisher’s web 
site 

Final datasets are deposited 
for long-term preservation – 
e.g., into institutional or 
domain repository 

By search tools utilizing 
metadata from data stores, 

new research data can 
become available for finding 
and exploring by researchers 

One research data management output is metadata 
preparation and its exposure to external search tools 

  earch data management

Tomorrow’s  precise,  metadata­driven, 

research  data­focused  Search &  Discovery 
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