If You Care about Data, You Care about Metadata! 

Metadata is the Limiting Factor

• Your data is only as good as the metadata which describes it • Traditionally, research has focused on data supporting specific research • Now, the demand for larger, cross-cutting research projects places an emphasis on better data management • The answer to providing this is to have good, well-managed metadata!

Different Understandings and Definitions

• Across research domains, the term "metadata" means many different things • We need to respect these differences… • We also need a shared understanding • The DDI community has spent decades understanding metadata, using it to manage data, and modelling it for implementation in systems • We do not have the only perspective -but we do have a proven, useful one! What Does "Meta" Mean, Anyway?

Understanding Metadata

• Metadata are descriptions or information about some thing(s)

• Greek: μετάis a prefix meaning Metadata Defined -Not Just Data about Data

• Metadata may be about data

• Numeric table example
• Metadata may be about some other "things"

• Food can example

• Requires broad view of metadata

• "Data about some resource"

• Enhanced definition

• Metadata <-> data intended to be used for describing some object(s)

Data or Metadata?

Metadata or Data? It Depends!

• Question -How do we intend to use the data?

• Microdata -data used to represent a population

• Not each individual respondent, but for producing statistics

• Administrative data -data used to manage a social program

• Data used to monitor eligibility and results

• Primary purpose of data is not to describe

• Metadata are intended to describe • Data are intended to measure

Metadata versus Data

• Consider microdata or administrative data

• Microdata -

• data collected from respondents in a statistical survey • collected data are a description of each respondent

• Administrative data -

• data acquired as a result of managing some social program • managed data are a description of each program participant

• Why aren't these metadata?

• In each case, data describe some things, but… • Used in many digital libraries

• Museums, Book libraries

• Objects of interest:

• Museums -paintings, bones, pictures, documents, tools -not data • Book libraries -books and magazines

Telephone Call Example (1)

• Another example -telephone company data

• Telephone company knows • Telephone data contains:

• One number was used to call another

• Including subscriber information of caller

• Date/time this occurred • Whether a connection was made • How long connection lasted

• Use as data

• Build network of calls

• Nodes are phone number / subscribers

• Use as metadata

• Part of the description of a particular phone call

The role the data play is crucial for making the distinction

Classification Scheme Example

• Classification scheme entry

• Concept, code, definition, description, relationships

• Data for a classification database • Data for construction of n-cubes, as element of a dimension • Data for construction of stratified sample

• Metadata for user of a table as description (meaning) of a cell

• Metadata for user of data based on the stratified sample

Roles of Metadata

• Metadata supports 3 main uses:

• Discovery -find relevant resources (e.g., data)

• Understandability -convey the semantics of resources • Usage -describe limits of reasonable use

• Above uses are roles

• Variables apply in all three cases • So do data sets • Therefore, structures of data do as well

• But these are definitely not the only roles

What Do We Want to Describe? 

• Data • Variables • Segments • Value Domains • Classification schemes • Code lists • Questions • Questionnaires • Instruments • Collection process • Sample design • Weighting • Data transformations • Editing procedures • Machine Learning methods • Allocation • Estimation • Disclosure control

Managing Metadata

• Metadata are data

• Metadata can be managed in a database

• A metadata repository is a database of metadata • Metadata is also often stored in data repositories

• Relational, Object-oriented, Graph / Network, Other?

• Depends on several factors 

Benefits of Managed Metadata

• More consistency in the production and dissemination of data 

DDI: Major Specifications

• DDI Codebook (aka "DDI 1.0", "DDI 1.2", "DDI 2.5", etc.) • DDI Lifecycle (aka "DDI 3.0", "DDI 3.1", "DDI 3.3", etc.)

• DDI Cross Domain Integration (aka "DDI-CDI")

DDI Codebook

• An XML description of a "codebook" (a data dictionary) 

  Metadata may be used to describe …Uses of Metadata -Simple• Document descriptions of statistical objects • Promote records management • Provide means of comparison across • Objects (e.g., classification schemes) • Programs, experiments, studies • Time • Organizations • Subject areas (including within broad domains) • Cultures (especially languages) • Political entities (e.g., countries)

••

  Included Dublin Core and descriptive "study-level" metadata • Machine-readable (slightly machine-actionable…) • Described data for a single study (one point in time) • After-the-fact description to support archiving and reuse An Important Change… • DDI Codebook allowed you to reference Concepts from variable descriptions • DDI Lifecycle provided full-blown support for describing Concepts and reusing them Referenced by Variables • Referenced by Categories in Classifications/Codelists • Referenced by Units/Populations/Universes • With the popular "semantic" technologies, Concepts become central • SKOS is the most-used vocabulary in the RDF world • Basis of sematic mapping between organizations/domains

  

  

  

  

  

  

•

  Metadata is what allows people to discover, assess, and navigate through collections of data • Metadata is what allows people to understand data • Metadata is what allows machines to process and manage data • Metadata is what allows people to harmonize, integrate, and reuse data If you want FAIR data, you need metadata!

•

  Rectangular files• No concept of metadata reuse • Based on models in existing analysis tools(Stata, SPSS, SAS, etc.) 

Defining Metadata

Uses of Metadata -Enhanced

• Create new descriptions of more complex objects

• Descriptions of variables used to describe each data set • Descriptions of questions used to describe question form or questionnaire

• Promote reuse -"describe once, use many" 

Uses of Metadata -Advanced

• Promote machine-readable metadata • For terminological approach to data and metadata, based on ISO 704

Summary

• Definition of metadata

• data intended to be used for describing some object(s)

• Compare with data

• When are data metadata? It depends.

• Roles

• Metadata can be used for multiple purposes (administrative, semantic, etc.)

• Uses

• Human readable documentation • Sharing metadata and reusable descriptions • Concept management and machine-readable metadata

• Management

• Metadata are data, so they may be managed similarly

DDI Lifecycle

• Major expansion • Reuse of metadata was central to these functions

• Support for centralized metadata management

• Focus still primarily on rectangular data • XML encoding

DDI Cross-Domain Integration (DDI-CDI)

• An extension of the metadata set found in DDI-C and DDI-L

• Not a replacement! • Will be released Summer 2021

• Provides support for additional types of data