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Imagine scientific progress if . . .

To get a book, you must ask the author

You can read my book, only if you make me a coauthor of yours

You can read my article, if you promise not to criticize me

Titles change unpredictably, with no link to the old title

The few existing libraries use different titles and catalog numbers

Books are “corrected”; title and author don’t change

Formal citations replaced with occasional casual mentions

You can’t find articles I cite

Periodically books are translated to new languages; original is
destroyed

How much less would we know about the world?

For articles and books, this is fiction

For quantitative data, this is fact
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Infrastructure for Quantitative Data

Most large data sets: in public archives

Data used in most published articles: not publicly available

Most articles cannot be replicated without the original author

Most data sets from NSF & NIH grants: not publicly available

Recently, a major archive renumbered all its acquisitions

Data in different archives have different identifiers

Changes to data are made; identifiers are reused or deaccessioned; old
data are lost

When storage methods changes, some data sets are lost; others have
altered content!
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The Point of Data Access

The Key to Science

Science is not (only) about being scientific

Scientific progress requires community: Competition and cooperation
in the pursuit of common goals

Without access to the same materials: no community exists

Value of an article that can’t be replicated: ?

The Key to Democracy

Statistics = state-istics

for government: taxing requires counting counting people, estimating
wealth

for people: Reformers use data to get the goods on the state

In modern democracy: the public needs a direct source of information
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What About a Centralized Data Access Solution?

Highly desirable when feasible

Works great in genomics, astronomy, etc., when data formats are
universal, goals are common, and agreements are in place

Impossible when data are heterogeneous in format, origin, size, effort
needed to collect or analyze, IRB access rules, etc.

Why not put data in public archives?

Researchers infrequently use archives
They worry about the Archive getting all the credit
Upon questioning: they want credit, control, and visibility
(So why don’t they worry about print publishers getting all the credit?

Lack of data citations!)

We will propose technological solutions to these political and
sociological problems
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Requirements for Effective Data Sharing Infrastructure

Recognition, for authors, journals, etc. in (1) citations to data, (2)
citations to articles, and (3) visibility on the web.

Public Distribution, without permission from the author

Authorization: fulfill requirements the author originally met

Validation: check that data exists, without authorization

Verification that data associated with an article is unchanged into the
future, and even if converted

from SPSS to Stata to R, from a PC to
a Mac to Linux, and from 8 inch magnetic tape to 5.25 inch floppies
to a DVD.

Persistence Decades from now. . . .

Ease of Use Neither editors nor authors employ professional archivists

Legal Protection Publishers have liability procedures for print, but not
data. Need to be able to use the expertise of archives or others.
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A New Citation Standard for Numeric Data

Sidney Verba, 1998, “Political Participation Data”, hdl:1902.4/00754,
UNF:3:6:ZNQRI14053UZq389x0Bffg?==

Murray Research Archive
[Distributor]; NORC [Producer].

1 Author

2 Year

3 Title

4 Unique Global Identifier: will work after URLs stop working

5 Linked to a Bridge Service (presently a URL:
http://id.thedata.org/hdl%3A1902.4%2F00754)

6 Universal Numeric Fingerprint (UNF)

7 Standard rules for adding citation elements
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Data to Universal Numeric Fingerprints



1 4 4 21 · · · 121
1 2 2 91 · · · 212
1 9 2 72 · · · 104
0 2 2 2 · · · 321
1 6 2 12 · · · 204
1 9 4 52 · · · 311
0 3 2 23 · · · 92
0 2 5 91 · · · 212
0 5 8 91 · · · 91
1 9 1 72 · · · 104
...

...
...

...
. . .

...
1 2 2 91 · · · 212
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Advantages of UNFs

UNF is calculated from the content not the file:

Its the Same UNF
regardless of changes in computer hardware, storage medium,
operating system, statistical software, database, or spreadsheet
software

.

Cryptographic technology: any change in data content changes the
UNF. (no tinkering after the fact!)

Noninvertible properties

UNFs convey no information about data content
OK to distribute for highly sensitive, confidential, or proprietary data
Copyeditor can validate data’s existence even without authorization

The citation refers to one specific data set that can’t ever be altered,
even if journal doesn’t keep a copy

Future researchers can quickly check that they have the same data as
used by the author: merely recalculate the UNF
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Web 2.0 Terminology

Software: find CD, install locally,

hit next, hit next, hit next. . .

Web application software: no installation; load web browser and run
(Dataverse Network Software)

Host: The computers where the web application software runs
(universities, archives, libraries)

Virtual host: Where the web application software seems to run, but
does not (web sites of: authors, journals, granting agencies, research
centers, universities, scholarly organizations, etc.)
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Your Own Dataverse

Full service virtual archive, with numerous data services (citation,
metadata, archiving, subsetting, conversion, translation, analysis, . . . )

Hierarchically organized collection of data sets on chosen subjects;
your view of the universe of data

Branded as yours: with the look and feel of your web site

Easy to setup: give the Dataverse Network your web style
information, and include a link to your newly created dataverse

Easy to manage: no software installation, no hardware, no backups,
no need to worry about professional archiving standards, it still exists
if you move or can be branded differently, etc.

Reuse: a data set may appear on different dataverses if desired
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Dataverse Uses

Authors, for their own data

Journals, for their replication data archives

Future Researchers: browsing and searching for data, forward citation
search, verification via UNFs, subsetting, analysis

Teachers, a dataverse for class as informative or for in depth analysis

Sections of scholarly organizations to organize existing data

Granting agencies

Research centers

Major Research Projects

Academic departments, universities, data centers, libraries

Data archives
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The User Experience

Find a dataverse of interest (from a Dataverse Network site)

Browse or search for data of interest

Find data, see abstract, read documentation

(Or with a existing citation, go straight to its meta-data)

Check for new versions, or other data sets which incorporate this one

If associated with an article, verify that the data hasn’t changed

Authenticate yourself and get access authorization

Run descriptive statistics and graphics

Run advanced, cutting-edge statistical analyses (with replication code)

Subset data (only women 18-24 who voted for Clinton)

Translate to a convenient format

Download subset (with citation for the subset)
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A Journal Dataverse for a Replication Data Archive

Setup a journal dataverse: a few minutes of web work

Dataverse is branded as the journal’s web site

Copyeditor ensures: data must be properly cited

Author of accepted article given password to upload data and obtain
citation

No hardware or software installation; almost no extra work

professional archiving standards automatically followed

When the editor or publisher changes, the dataverse will continue to
exist; branding can easily be changed

Replication policies cause journals to be cited three times as
frequently! (with dataverse, it should be more)
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How about an NSF Dataverse Network?

NSF (or an archive in their name) hosts the web application software

Each NSF program installs a dataverse: (1) conveys your
accomplishments in data collection, (2) helps others find products of
your efforts & (3) gives visibility to your grantees

Build content of each dataverse:

Send letters requesting data created under earlier grants
(Can also offer authors their own dataverse)
New policy: data collections claimed on final reports must have
citations
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The Harvard-MIT Data Center Today

We have automated most previously uninteresting activities

Most social science data used at Harvard and MIT flow through

Its much more fun to work here

We’re become a research organization (part of the Institute for
Quantitative Social Science)

Would work for any other archive too.
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Partnerships

U.S. Census Bureau’s DataWeb

Broad Institute’s GenePattern

DataPass Preservation and Cataloging Collaboration, under Library of
Congress auspices, among

ICPSR (U Michigan),

Odum Institute (UNC), Roper Center (UConn),
NARA, HMDC, Murray

Dataverses and Dataverse Networks now being installed elsewhere
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The Universe of Data meets the Universe of Methods

R Project for Statistical Computing

nearly 1000 packages; most new methods appear in R first
Highly diverse examples, syntax, documentation, and quality
Difficult for statistics-types; harder for applied researchers

Zelig: Everyone’s Statistical Software

An ontology we developed of almost all statistical methods
Users incorporate original packages via simple bridge functions via a
simple model description language
Result: Unified Syntax, the same 3 commands to use any method
Automatically generated Graphical User Interface with all the world’s
methods

R + Zelig + Dataverse Network

Greatly reduced time from methods development to use
Easy for applied researchers even if non-programmers
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Licensing

Web application software

Pros: easy to use, no installation costs
Cons: the software can vanish or change at any time

Dataverse Network Software

GNU 3.0 License
Open source, public ownership
If you don’t like the new version: you can make a new one
You own the software & the underlying code
The license guarantees that this will remain true in the future
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Possible Future Directions

Begin campaign to sign up authors, journals, for dataverses (personal
contact required)

Campaign to install Dataverse Network software elsewhere

Establish (or beef up existing) archives to hold all the data

Add more data services: makes including data more attractive

Spatially enabling data
Include more models in Zelig, and thus in Dataverse
Link to more existing data providers
More data conversion options
Implement Unicode so Dataverse can operate in many languages
Many back end technical developments

Result: Massive increase publicly available data
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For more information

http://GKing.Harvard.edu
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Cutting Edge Technology used in DVN Software

Written in Java Enterprise Edition 5 (team picked for JavaOne)

Enterprise JavaBeans 3.0 to manage software components

JavaServer Faces for building the user interface

Builds on other open source components:

GlassFish application server (wrote press release on our project)
R for statistical computing
Zelig simplifies R and encompasses many statistical methods
Apache Lucene for an index server and search engine
PostgreSQL as a database
Shale Tile and Tiles 2 for our user interface framework
Awstats for web statistics
OAI Cat and OAIHarvester2 for harvesting data and metatadata
The Handle System for persistent identifers
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