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Fantasy

Reflect for a moment
Current practice:

e free access articles, background material from authors, slide
presentations. video, related software, on-line animations, blog
discussions, 3rd party notes

¢ course websites, e-mail, course blogs, wiki for notes
New expectations (harvest all related, activity maps, concept browse).
Collapse internet resources to subset of unique ideas, authenticated.
Marketplace for preresearch barter of tools. resources, capabilities.
Authoring tools.

New generation of users.
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Collective Action

Large groups work collectively to synthesize knowledge (feedback
mechanisms, Wikipedia, open source software, social-networking sites,
bloggers feed news coverage, ...)

Frameworks for analyzing online information systems still based on
1990s modeis for studying collections of hyperlinked documents. Need
graph and network algorithms, data mining, natural-language
processing, machine learning, probabilistic modeling, human-computer
interaction, algorithmic game theory (individuals seek out
advantageous positions within the network).

Maps make social network visible to the group itself: feedback loops
increase participant awareness of the state of relationships among
participants as a whole to increase participation.

Temporal dynamics of aggregate user populations (news cycle, flash
crowds, ...) follow quantiable laws, leads to design principles.




Fantasy

Reflect for a moment
Current practice:

e free access articles, background material from authors, slide
presentations. video, related software, on-line animations, blog
discussions, 3rd party notes

* course websites, e-mail, course blogs, wiki for notes
New expectations (harvest all related, activity maps, concept browse).
Collapse internet resources to subset of unique ideas, authenticated.
Marketplace for preresearch barter of tools. resources, capabilities.
Authoring tools.

New generation of users.




Fantasy

Reflect for a moment
Current practice:

e free access articles, background material from authors, slide
presentations. video, related software, on-line animations, blog
discussions, 3rd party notes

¢ course websites, e-mail, course blogs, wiki for notes
New expectations (harvest all related, activity maps, concept browse).
Collapse internet resources to subset of unique ideas, authenticated.
Marketplace for preresearch barter of tools. resources, capabilities.
Authoring tools.

New generation of users.




Coallective Action

Large groups work collectively to synthesize knowledge (feedback
mechanisms, Wikipedia, open source software, social-networking sites,
bloggers feed news coverage, ...)

Frameworks for analyzing online information systems still based on
1990s modeis for studying collections of hyperlinked documents. Need
graph and network algorithms, data mining, natural-language
processing, machine learning, probabilistic modeling, human-computer
interaction, algorithmic game theory (individuals seek out
advantageous positions within the network).

Maps make social network visible to the group itself: feedback loops
increase participant awareness of the state of relationships among
participants as a whole to increase participation.

Temporal dynamics of aggregate user popuiations (news cycle, flash

crowds, ...) follow quantiable laws, leads to design principles.




NIH Public Access Policy Becomes
Mandate in 2007

http:/info-libraries.mit.edu/scholariy/open-access-initiatives/

On December 26, 2007, President Bush signed a spending bill that
requires the US National Institutes of Health (NIH) to mandate open
online access to all research it funds.

This is the first mandate for a major public funding agency in the US
that requires research to be openly available; it changes the 2005 NIH

Public Access Policy, which requested, but did not require, open
access to NIH-funded research.

The new language stipulates that investigators funded by the NIH
submit their peer-reviewed manuscripts to the National Library of
Medicines open access repository PubMed Central when the
manuscript is accepted for publication [additional > 70k/year]. The
manuscript would then become openly available via PubMed Central
within 12 months of publication in a journal. The policy will be
implemented “in a manner consistent with copyright law.”




Harvard To Collect, Disseminate Scholarly
Articles For Faculty

http//'www.fas.harvard.edu/home/news_and _events/releases/scholariy 02122008.himi

Cambridge, Mass. - February 12. 2008 - In a move to disseminate
faculty research and scholarship more broadly, the Harvard University
Faculty of Arts and Sciences voted today to give the University a
woridwide license to make each faculty member’s scholarly articles
available and to exercise the copyright in the articles, provided that the
articles are not sold for a profit.

In proposing the legisiation, Professor Stuart M. Shieber said, “. ..
scholarly journals have historically allowed scholars to distribute their
research to audiences around the worid. But, the scholarly publishing
system has become far more resirictive than it need be. Many
publishers will not even allow scholars to use and distribute their own
work. And, the cost of journals has risen to such astronomical levels
that many institutions and individuals have cancelled subscriptions,
further reducing the circulation of scholars’ works.”




Why necessary?

Congress Passes Law Requiring Users to Post to Youtube, Flickr, ...




arXiv.org

e e-mail interface started August 1991
sdownload data available from start
o WWW usage logs starting from 1983

e 456,000 full text documents (with full graphics), as of end 2007
sphysics, mathematics, computer science, non-linear science

egrowing at 60,000 new submissions per year (est. 2008 =

> 516,000 at end of year)
#20 references per article (over 9 million total)

¢ over 50 million full text downloads during calendar year '07
sover 600 downloads per article from '96-'07 (>250M total)

e overall: 12.2k ingested links to 8k articles (1.6% of 500k)
‘08 (so far): 2.1k ingested links to 1.5k articles (4% of 40k)

* Now managed by CU library (starting roughly 2001)
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arXiv.org e-Print archive
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Submissions per month, '91 — '08

Mamthly Subaissisn RATE far afFxiv.arg

Total =~ 495,000 (Aug 2008)
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Game Theory

A few percent submitted in first 60 seconds (increasing with time...).

Dietrich (2008): At or near the top receive more citations by a factor of 2
(first six: 90 +/~ 9, 10-40: 45+/-.9)

e Visibility Bias
e Seilf-promotion Bias

SP highest, but also difference definite VB effect (cited not necessarily
due to inherent quality)

Information overioad so some overiooked?
Need more tools to sort by relevance.
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initial readership activity
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Learning from Logs (Joachims/Radlinski)

Learn ranking function from implicit feedback (which clicked on) — if
ranked above, but not clicked on, less relevant.

Eliminate presentation bias by flipping adjacent pairs.

Query chains: users perform sequence, or chain, of queries with similar
information need. New types of preference judgments from search

engine logs. iaking advantage of user intelligence in reformulating
gueries (learned rankings outperform static ranking function)

Co-access recommender better than co-citation (and available
sooner...)

No firehose, focused community




More on readership
Different from cites

Almost deterministic

More network effects
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Mining full text

Auto-classify
Cluster
Ontological Markup (via AP! interoperate with PMC)

Plagiarism




Search Results: Display

® Summary

® Brief

e XML

@ Taxonomy Tree

@ Cited in Books

e CancerChrom Links
¢ Conserved Domain Links
@ 3D Domain Links

e GEO DataSet Links
¢ Gene Links

@ Genome Links

e Genome Project Links
e GENSAT Links

e GEO Profile Links
¢ HomoloGene Links
¢ Nucleotide Links

e OMIM Links

e Compound Links

¢ Substance Links

@ PopSet Links

@ Protein Links

¢ PubMed Links

e Cited Articles

e SNP Links

e Structure Links

® Taxonomy Links

e UniSTS Links

Article: Related Material

¢ PubMed record

® PubMed related arts
@ PubMed LinkOut

® Gene

® HomoloGene

¢ Nucleotide

e Omim

e GEQO Profiles

® Protein

& PubChem Compound
® PubChem Substance
o Taxonomy

e Taxonomy tree




Backdoor Route to Open Access

® More than one-third of the high-impact journal articles in a sample
of biological/medical journals published in 2003 were found at
nonjournal Web sites (Wren, 2005).

Unsystematic (Ginsparg, 2006, “As We May Read”): 75% of
publications from 2000 or later posted at web site of incoming
president of Society for Neuroscience available without
subscription (preprints, open-access journal sites, copies at
nonjournal web sites).

Perhaps already farther along than most realize?

Expectiations of next generation independent of outcome of
government mandate debate




What will Open Access Mean?

First survey current generic functionality:

e PMC, ADS, Citeseer, PL0S, scholar.google, SLAC-Spires, . . .

e APS, ISl, Highwire, ScienceDirect, IoP, . ..
¢ nytimes, youtube, video.google, amazon, . ..

Scholarship < Shopping <> Entertainment

(sniff: we're no longer the bleeding edge)
Note importance of community building / social networking
Avoid emulating abacus
Watch out for interactions with blogspace/media

clearly no citation advantage ...



ltem specific
standard metadata (title, author(s). submitter)
browse related items, related keywords

> loeal, in 3rd party (e.g.. pubmed, IS|, scholar.googie. . .

add tags, labels (“flowering of the commons”)
more from this user

rate this item

save to favorites

add to groups

share, e-mail to friend

bleg this item

post to 3rd party site (e.g.. myspace)

flag as inappropriate

commenis, responses, eletters (read. add)



ltem specific, cont'd

full text

suppliemental data

show references, citations

addenda, corrigenda

related web pages

export citation; cite or link using DOI

alert when cited

same object in 3rd party (e.g., pubmed citation)

search 3rd party database (e.g.. by same authors in scholar.googie,

h-index)

flavors of relatedness by text, co-citation, co-reference, co-usage
(also read)




Site specific

subscribe
alert to new issues
upload

personalization
> my articles (view collection)

> add/subtract from private library

(Note: enhancement for other users. but privacy issues?)




Browse
groups, categories, subject area
most recent
recently featured
most viewed
top rated

most discussed

top favorites

most linked
most honored
most shared

most blogged
most searched



Present

More than a new means of distribution?
Crippled by document format? (TeX, Word — PDF, 70°’s methodology)

Implications of next generation open XML document format [.docx, . . .]

not yet appreciated.
(Commercial tools for authoring in NLM/NCBI DTD?
Article authoring add-in for MS Word 2007)

Paradox of physics: some well-established areas could fit into a
semantic web context, amenabile to a “commons”™ approach via open
ontologies and sets of relationships

(more generally, tie semantic content in existing centralized literature
databases to distributed network databases using relevant ontologies

and machine-readable document standards)




Past Confusion

Still no wysiwig?

Metastable state?

Efficacy of search engines?

Other fields? (not just information processing...)

Wikipedia?

Caution: new developments no longer academic-centric




Future

Challenge from Word developers to Scientists:
Suggest 20 functions to provide optimal environment for scientific
authorship (handshakes to networked databases, eic.)

Active + Passive user participation in bottom-up approach to QC
# actively add tags, links; coniribute to ontologies, correct wiki entries
e passively ingest readership., bookmarking, annotation behavior

Incentive Question: expertise-intensive efforts beyond conventional
journal publication (annotation, linkage, . . .) = scholarly achievement?

articles + blog commentary — more modular objects
glue databases together into knowledge structure

Goal: semi-supervised, self-incentivized, self-maintaining knowledge

structure, navigated via synthesized concepts, w/o
redundancy/ambiguity, sourced. authenticated. highlighted for noveity




Obvious

Automated Markup (genomes, proteins, organisms, glossary items)
Missing refs? Superfluous refs?
Example: AdS Collaborative filtering
> Recent: Keyword search gives recent articles on a subject
> Popular: Usage data gives most read
> Useful: Citation data gives most referred
> Pedagogical: Citation data gives most referring

user tagging (e.g., flagged review articles)

interoperability with [blog/news/wiki]-space

systematically mine and boockmark interiors (relatedness tree),

modular components
e NVO, Mathworid, etc.

Embarrassments: a) plagiarism, b) not yet public




Network benefits to readers and authors

algonthms with access to personal and collective user behaviors —
more comprehensive browsing
linkages to explanatory and compiementary resources tied to words,

equations, figures, and data — more incisive reading

Network-aware authoring tools will analyze draft document content in
progress, suggesting links to related external text and data resources,
including semantic linkages.

Take advantage of the continued growth in distributed network
databases, new interoperability protocols, machine-readable document
standards, and relevant ontologies.

Neo-Minsky: “Can you imagine they used to have an internet in which
authors, databases, articles, and readers didn't talk to each other?”




Essential question

How will the analog of NCBI/PubMedCentral be provided for other
communities? (Who? With whose money?)

Common web service protocols, common languages (e.g., for
manipulating, visualizing data), data interchange standards

Distributed version for other fields

networked resources — new nonlinear reading sirategies
ubigquitous mobile devices = new usage of short-, long-term memory

Qualitatively new research and cognitive methodologies,
transformation in the way we process scientific information, with
academic community as role model for the creation and dissemination

of knowledge to the public
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