Defining a Metadata Structure to Support Integration
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Introduction

In the GovStat Project (http://ils.unc.edu/govstat)e of
our goals is to build architectures and interfatkat
facilitate integration of data from across Fedetalistical
agencies. We have been engaged in a process ofngefi
the metadata elements and structures necessanppors
this integration. This poster outlines the userteed,
scenario-based process we have undertaken thus f
demonstrates examples of how metadata suppot
integration, and outlines the areas of our futuogkw

As increasing amounts of data are being servedhen t

Web, there has been an increasing demand for Wk
facilities that can integrate data from across edéht
sources into a unified presentation for the usene T
linchpin of this kind of service is an information
architecture that captures not only individual delements
and their associated metadata, but the relatioasdripong
and between the data elements as well. There ssamolard
process for creating such an architecture as qfbydtwe
believe our experiences in the GovStat project bl of
interest to other information scientists engageduiding
information architectures designed to support irgggn.
We will also explore some of the unique challengesed
by statistical data in terms of information seekargl use,
and how these have impacted our design work.

Scenario-based Design

The work of the GovStat project has been conduefitiu
an eye toward creating a statistical knowledge agtw
(SKN). The SKN would provide a public intermediahat
would integrate data from different statistical agjes and
render it to users in a seamless way (see FiguraVe)
began our metadata efforts with the idea that oteoto
pursue the vision of an SKN, we needed a metadhaensa
that included the elements necessary for the iategr of
data and concepts within the different sub-domains
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We first undertook a metadata user study to detemi
what metadata elements are necessary for usersdofiiial
and to understand statistical information (Dennasjand
Hert, 2003). We reasoned that this would help ueidp a
minimal set of metadata elements necessary to rateg
data from across the agencies.

We used the scenario-based design process desdnibed
Carroll (2002) and Rosson & Carroll (2001) to deyel
tasks for users to complete in the study. We canatad
on tasks that would require the user to gathemiméion
from more than one agency. Once we developed ttial in
set of candidate tasks, we asked professionals ¥ihin
the Federal statistical agencies to validate tlsksteand
confirm that they were indeed representative okihds of
information problems that users bring to statistiseeb
sites. Once we had pared our set down to five fasks



identified resources, both within the Federal stetal
agency websites and at other websites, that caulgséd to
complete the tasks.

Design Process and Rationale

With the vision of the SKN in mind, we analyzed the
results of the metadata user study and began diegigar
schema. Our goal is to enable users to find stalistiata
without prior knowledge of particular sources arm
provide appropriate contextual information to allowsers
to interpret and use the data properly. Furtherwaat to
provide sub-document level access and integratavosa
documents and agencies. To this end, we first ifikeoht
requirements and constraints for the schema from th
perspective of both users and agencies. While gakin
user-centric approach, we also understand thatigingy
functionality for agencies to facilitate their aptance of
our schema is essential.

need to represent and interrelate concepts angévatua
systematic way. ISO/IEC 11179 (http://metadata-
stds.org/11179/index.html), an international staddéor
the definition, naming and registration of any kioiddata
elements, served as a core reference for modelimg o
metadata element structures and concepts.

Once we defined an initial set of elements, we Haaen
involved in an iterative development-testing precesor
each cycle, with a scenario that involves integratif data
from across agencies at various levels of complexite
marked up data from multiple agencies to see whatree
metadata schema can capture the important asfed#tan
to examine how well our metadata schema can support
users in completing defined tasks, and finally stineate
how many man-hours it takes to mark up a typical
document. During this process, a considerable teffias to
be made to balance complexity with functionalitynidie
characteristics of statistical data, such as tlsees of
comparison and context described above, call fouite

The metadata user study pointed up some issues tha€omplex schema, which in turn requires a great déal

would be important to us as we designed the sch&ma.
of these issues are the ability to make comparjsams the
importance of context.

Often when users consult statistical data, thegaavith
an eye toward making comparisons using the stisti
whether comparisons between a single or relatdstita
across different periods of time, comparisons betwe
different geographical areas, etc.

Context is especially important in the statistical
environment because of the relative informationsitgrof
statistical tables as opposed to straight textoidder to
understand a number that is in a particular celh ¢éble,
there is a great deal of context that must travith v,
including the row and column headings with whichisit
associated, the units in which it is measured pthigulation
to which it refers, and other information about thay it
has been measured or aggregated.

We want to be sure that our schema provides the
elements necessary to support comparisons andaciate
contextual information with the data.

To leverage existing efforts in metadata develograed
to promote interoperability, we surveyed and catesll
several metadata schemas and standards. Among,dtier
Data Document Initiative (DDIYhttp://www.icpsr.umich.
edu/DDl/index.html), a metadata standard for theiao
science community that has been broadly adopteithen
statistical world (especially in data archives)pypded a
starting point for modeling the overall structuré aur
metadata schema. However, its emphasis on micreaata
standalone datasets does not fit our needs foesepting
inter-related entities for a variety of statisticabjects
including tables, news releases, reports, etc.

In order to address those issues mentioned abeweelh
as providing context and making comparisons possilé

effort for proper markup. We recognize, howeveat tthis
complexity is an obvious barrier for agencies iog@ttbn of

our schema. In response to this challenge, we have
developed a streamlined data model with minimatetssl
information, while retaining the ability to add da the
model to represent additional information that vdiial
agencies might require.

Part of the process of designing a metadata schema
support integration has been to define for ourselwvbat
integration really means in this context. To thad.ewe
have devised a hierarchy of integration that dsfitiee
different levels of integration we hope to achiewsd
expresses where our schema lies within that hieyafsee
Figure 2).

« Linking of analysis units, universe
statements, concept definitions, across
documents and agencies

High level of
integration

« Linking of row and column headings
to underlying survey variables

Our schema can
provide theitems

« Linking of contextual information
(such as footnotes) to tables,
row/column headings, or data values

beneath this dotted
line. « Linking of data values to row and
column headings
« Searchable row and column headings
Low level of
integration | < Searchable table titles

Figure 2. Hierarchy of Integration



Current Status and Future Directions thus enabling mapping based on semantics, wevieelie
We have sought a balance between the schema’scan successfully address and reconcile dispaiitiedata
expressiveness and ease of use by testing the achemrepresentation and effectively further the inteigrat
throughout the design process. We believe we heseatex process.
a streamlined version that satisfies both requirdmeOn
the one hand, our metadata schema appears toieffect
enable access at the sub-document level and #&eilit
information identification and comprehension downthe

level of individual data cells and footnotes. O thther

hand, the design of the schema has been kept simplé)iggvdg-’dHr‘?‘:;'_r?tg’g-ré?;‘g tHairkt'sCI-rf‘- ézg%?dstfgsén;g%ata
2 , uring i i . In: DC- -
enough for facilitating agency adoption. October 2, 2003, Seattle, WA). Accessed online at

While the schema can function as a common denoorinat  http://www.siderean.com/dc2003/301_Paper50.pdf.
within and across agencies, it can also be extemttell  p,sson, M.B., and Carroll, J.M. (2001). Usabilitpgineering:

customized_ in _order to a_c_commodate_ specific  Scenario-based Development of Human-Computer ictiera
representation requirements of individual agencies. Morgan-Kaufman.

REFERENCES
Carroll, J.M. (2002). Making Use: Scenario-basedsife of
Human-Computer Interactions. Cambridge, MA: MIT $2e

While a metadata schema provides one piece ofid sol
intellectual foundation for integrating informatifor users,
there must be effective user interfaces built gm @b the
metadata structure to display this information $ens in an
efficacious way. We are in the process of explonvitat
constitutes an effective, metadata-driven interfdoe
information integration, with a focus on supportitige
comparison and contextual issues identified above.

The ultimate goal of our project is to transfer the
technology developed to the statistical agencieshe case
of our metadata work, we must face the challenge of
communicating the value and potential of the schemthe
agencies so that it will be adopted and incorpaorai® the
agencies’ work flow.

Manual markup of documents can be a tedious ane-tim
consuming activity. We are now in the process aiglang
a markup workstation with the aim to provide a fiomal
and friendly interface for markup, as well as tanse
automate markup of some of the simpler elementsawe
also in discussions with individual agencies to lesg
ways to leverage agency data production processes t
support some level of automated markup.

The schema we have developed appears to be a prgmis
standardization tool for data representation, agcesd
exchange. As for statistical data integration, siothema
supports and facilitates aggregation, alignmentd an
reconciliation of data values. More advanced data
integration capabilities, as indicated at the hagHevel of
our hierarchy of integration represented in Figirappear
to be beyond the capacity of a metadata schema aldre
disparity of data sources, the variety of collettinethods
and the heterogeneity of vocabularies are majardyarto
further information integration at the user sedestel.

The research streams described above suggestaa visi
toward which we would like to work. That vision wdu
include an overarching knowledge structure thamédly
defines and encapsulates the meaning of the canosptd
in the domain and the relationships between theseapts.
By associating these meanings to the data instasces



