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The impact factor of the journal in
which an article is published.

Recommended reading:

Adler, R., Ewing, J. Taylor, P. Citation statistics. A report from the
International Mathematical Union.
http://www.mathunion.org/publications/report/citationstatistics/
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IJINE How could we measure impact?
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e (Citations

e Web usage

e Expert Ratings

e Social bookmarking
e Community rating

e Media/blog coverage
e Commenting activity
e and more...

Current technology now makes it possible
to measure many of these with...
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e C(Citations — Scopus, PubMedCentral, CrossRef
e Web usage - HTML, PDF, XML (COUNTER)

e Expert Ratings - F1000

e Social bookmarking - CiteULike, Connotea

e Community rating - User-generated

e Media/blog coverage - Postgenomic, Nature Blogs,
Bloglines

e Commenting activity — Notes and Comments
e and more...
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Introduction
Abstract Top Results
Discussion
Brains are usually described as input/output systems: they Methods
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transform sensory input into motor output, However, the motor
output of brains (behavior) is notoriously variable, even under
identical sensary conditions, The question of whether this hehavioral
variahility merely reflects residual deviations due to extrinsic random
nhncuise in such otherwise deterministic systems or an intrinsic,
adaptive indeterminacy trait is central for the basic understanding of brain function, Instead of random
noise, we find a fractal order (resembling nLévy flights) in the termmporal structure of spontaneous
flight maneuvers in tethered Orosophila fruit flies. Lévy-like probahilistic hehavior patterns are
gvolutionarily conserved, suggesting a general neural mechanism underlying spontaneous bhehavior.
Drosophila can produce these patterns endogenously, without any external cues, The fly's behavior is
controlled by brain circuits which operate as a n-nu:unlinear system with unstable dynamics far from
gquilibrium. These findings suggest that both general models of brain funckion and autonomous
agents ought to include biolagically relevant nonlinear, endogencous behavior-initiating mechanisms if

they strive to realistically simulate biological brains or out-compete other agents,
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Clickstream Data Yields High-Resolution Maps of Science
by: Johan Bollen, Herbert Wan de Sompel, Aric Hagberg, Luis Bettencourt, Ryan Chute, Marko & Rodriguez, Lyudmila
Balakireva

FLos OMNE, Vol. 4, Mo, 3. (11 March 2009), ed&03.

Abstract

€€ <sccx <title=Backaround</titles <p>Intricate maps of science have been created from citation data to visualize
the structure of scientific activity, However, most scientific publications are now accessed anline. Schalarly weh
portals record detailed log data at a scale that exceeds the number of all existing citations combined. Such log data
iz recorded immediately upon publication and keeps track of the sequences of user requests (clickstreams) that
are issued by a variety of users across many different dormmains, Given these advantages of log datasets ower
citation data, we investigate whether they can produce high-resolution, more current maps of science.</p>
<fsecx<secey <title=Methodology < /title= <p=0wer the course of 2007 and 2008, we collectad nearly 1 billion user
interactions recorded by the scholarly web portals of some of the most significant publishers, aggregators and
institutional consartia, The resulting reference data set covers a significant part of world-wide use of scholarly wehb
portals in 2006, and provides a balanced coverage of the humanities, social sciences, and natural sciences, A
journal clickstrear maodel, i.e. a first-order Markaow chain, was extracted fram the sequences of user interactions in
the logs, The clickstream model was validated by comparing it to the Getty Research Institute's Architecture and
art Thesaurus, The resulting model was visualized as a journal network that outlines the relationships between
warious scientific dormains and clarifies the connection of the social sciences and hurnanities to the natural
sciences. <,/px «/sec=<secx «title>Conclusions«/title> <p=Maps of science resulting from large-scale clickstream
data provide a detailed, contermporary view of scientific activity and correct the underrepresentation of the social
sciences and humanities that is commonly found in citation data «</p= «/sec>

Yiew the full article here:
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lonizing radiation changes the electronic properties of melanin and enhances the growth of melanized fungi.

6 &) linked to by 4 published by PLoS ONE on Mon 15t Jan 07
Ekatering Dadachova, Ruth A Bryan, Xlianchun Huang, Tifany Moadel Andrew D Schwealtzer, PRiln disen, joshua D Nosanchuk, Aruro Casadawvall

melanin| bioremdiation fungi| extremophiles) biology  science radiation radiotropism miniessays  ionizing radiation| evolution

DO!H0 137 journal pone. Q000457 PMID 17520046

BACKGROUND: Melanin pigments are ubiguitous in nature. Melanized microarganisms are
contaminated with radionuclides, suggesting that the presence of melanin is bene icial in thei

species in certain extreme environments, such as soils
thesized that ionizing radiation could change the electronic

mln
u]

properties of melanin and might enhance the growth of melanized microarg TMETHCD YJ'F'RINCIF'AL FINDINGS: lonizing irradiation changed the electron spin
resonance (ESR) signal of melanin, consistent with changes in electronic st 'a*m in manifested a 4-fold increase in its capacity to reduce NADH relative to
nan-irradiated melanm HF'LC analy5|s of melamn fmm fung| grawn an different 5 5 NWealed chemical complexity, dependence of melanin compaosition on the growth

iation. XTTMTT assays showed increased metabolic activity of melanized C. neoformans
electron-transfer properties of melanin in melanized cells. Melanized Wangiella dermatitidis

y 500 times higher than background grew significantly faster as indicated by higher CFUs, more dry
weight biomass and 3-fold greater incorporation of (14)C-acetSgeehan MOn-irradiated melanized cells or iradiated albino mutants. In addition, radiation enhanced the grawth of
melanized Cladosporium sphaerospermum cells under limited (\#tents conditions. CONCLUSIONS/SIGNIFICANCE: Exposure of melanin to ionizing radiation, and possibly other
forms of electromagnetic radiation, changes its electronic properties. Melanized fungal cells manifested increased growth relative to non-melanized cells after exposure to ionizing
radiation, raising intriguing guestions about a potential role for melanin in energy capture and utilization.

and Cryptococcus neufurmans cells exposed ta ionizing rad

Fungus eats radiation for breakfast at Chernobyl!
o posted to A Blog Araund The Clock on Mon 2480 Sen 07

Sarah Wallace, Matt Ford, ScienceGaGo and Jason Stajich comment on the fungus that gets its energy from radiation. I've heard of Deinocaccus radiodurans before, but
this is a fungus! WWell, if there is an energy source to tap into, even if itis in the middle...

Melaninized fungi use ionizing radiation for energy
(m & & linked to by 1 posted to Fungal Genomes and Comparative Genomics on Tue 20ih May 07
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[7257]10.1371 fournal pone. 0000307 | 8/28/2007| 2007 PLoSOME  RA Wiide-Seale Analysis of Hums 3| ?.| E 1EG1 T 82 220 0 0
7256 10137 fournal pone O00CE0G | G2902007| 2007 PLoSOME  RA Characterization of & Family o 1 1 2 £03 112 24 740 0 0
7233]10.1371 fournal pone. 0000308 | 828/2007| 2007 PLoSOME  RA GAD1 mRMA Expression and 4 3 3 1022 33 46 1407 0 0
F260 (1015371 fournal pone O00CE10 | 8292007 2007 PLaSOME  RA Development of Mew Mouze L 2 3 a8 1336 319 42 1657 0 0
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Evaluating the (usage) data

Login | Create Account | Feedback

@ PLOS mepicinE

a peer-reviewed open-access journal published by the Public Library of Science

Home Browse Articles About For Readers For Authors and Reviewers Journals Hubs PLoS.org

Journal Summary Usage Data €=

This page contains summary tables relating solely to article usage data. We have also provided detailed text describing the full range of
article-level metrics at PLoS, detailed information about usage data in particular, and a summary Excel file containing the full data set,

Table of average lifetime usage per journal: mean values are shown per journal, per article type (Research
Articles or non-Research Articles), according to the vear of first publication

This table contains summary usage data for the articles published by each PLoS journal and provides an indication of the typical usage levels
that might be expected, at a journal level, for those articles originally published in any given year, As an example of how to read this table,
there were 2258 non-Research Articles published in &oS Siology in 2006 and as of 21st July 2009 their lifetime average usage was 2,600,

See hotes at the bottormn of this table,

2006 2006 2007 2007 2008 2003
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PlLofS Medicine

See podes gt the bottorn of this page.

2006 2007 20035

Topic Swg () Swvg (nd Svg (nd
Cardiovascular Disorders 22300 (107 S100 (8] Q=200 (5]
Diabetes and Endocrifiology 4500 (7)) G100 (13) 2200 (7
Genetics and Genomics 4200 (29) 2200 (19) 2400 (1327
Immunclogy ﬁq{lﬂ (21) 4100 (19) 2800 (2]
Infectious Diseases S700 (69) 4700 (53] 4000 (25)
Meuroscience 5200 (9] 2700 (9] 5400 (5]
Mon-Clinical Medicine 400 (417 7900 (12) 19500 (2]
Crcology 4500 (12] 4100 (17 4500 (2]
Pediatrics and Child Health 4200 (107 4000 £15) 4400 (107

Public Health and Epidemiclogy G000 (21 5100 (77 GE00 (53]
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Visualizations : PLoS article downloads per day
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For doi:10.1371/journal.pone.0006022,

4 authors, 2 tags ~45 bookmarkers, 57 unique tags

Computer Science/ analysis  article analysis
Applications bibliometrics " I
citation Cltatlon
Science Polic ' ' .
y communic 21% or impact
. t measure
.|m aC_ metrics network
impactfactor t
metrics no-tag |
productivity scholarly-
communication scientific
r%SP rch statistics
scnholarily
sclience
statistics

Jason Priem



Evaluating the data

RESEARCH ARTICLE

OPEN a ACCESS

A Principal Component Analysis of 30 Scientific Impact

Measures

Article Metrics Related Content Comments: 3

Johan Bollenl—*, Herbert van de Sompel?, Aric Hagberg?®,

Ryan Chutel®

1 Digital Library Research and Prototyping Team, Research Library, Los
Alamos Mational Laboratory, Los Alarmos, New Mexico, United States of
Arnerica, 2 Theoretical Division, Mathematical Modeling and Analysis Group,
and Center for Nonlinear Studies, Los Alarmos National Laboratory, Los
Alamos, New Mexico, United States of America

Abstract Top

Background

The impact of scientific publications has traditionally been
expressed in terms of citation counts, However, scientific activity

& To add a note, highlight
some text, Hide notes

) Make a general comment

Jump to

Abstract

Introduction

Methods

Results and Discussion

Supporting Information

Author Contributions

References

has moved online over the past decade. To better capture scientific impact in the digital era, a

variety of new impact measures has been proposed on the basis of social network analysis and

usage log data. Here we investigate how these new measures relate to each other, and how

accurately and completely they express scientific impact.

@’ Download: PDF | Citation | XML

(=) Print article
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Alt-metrics activity timelines
http://dx.doi.org/10.1371/journal.pone.0006022
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Plants Attract Parasitic Wasps to Defend Themselves against Insect Pests by Releasing Hexenol

NEXT ARTICLE >>

by lkang (706)

What kind of comment s this?

I figure 34, the first three comparisons, three-compaound mixture (Z3Hal+TMTT+30xime) versus TMTT should be rarked "ns" and this blend versus 3-methylbutanal Fragment or annotation
axime should be marked ",

. . . Int tati lysis or | club
We declared that this error does not affect the conclusions of the article. . METprEtation, analysis or jourmnat e

Request for clarification
Direct criticism

Carnrrent frorm author
Review, typo fix ar carrection
Bonus links ar citations

1 Crazies

- - - B Cither
What Lind of comment s this? see some examples

tanal Fragment or annotation
Interpretation, analysis or journal club NEXT ARTICLE >>

Request for clanfication
Direct criticism

Comment from author
Feview, typo fix ar correction
Bonus links or citations
Crazles

Other
S8 SO0me examples

(http://tiny.cc/ALM5) Euan Adie
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Commenting breakdown

R “ Best for clarification

Bonus links or ¢citations
11%
From authon
40%

Summary
o 18% of PLo5 OME papers have reader or author submitted comments
& 39% if wou count comments added by editors [usually reviewer's commentz)
® Yery few comments are of the 'omg, wow' varety (as opposed to comments on blogs
# guthors are responzible for a high percentage [~ 40%) of user zubmitted comments
o 7% of user submitted commentz contain interpretation ar journal club style precis
# 13% of user submitted comments are direct criticism
* 1% are direct questionz or requests for clardfication
# These ¥ are similar to what we saw in the BINC dataszet
® The trackbacks protocol iz inadequate for picking up blog chatter about papers

http://blogs.nature.com/wp/nascent/2009/02/commenting_on_scientific_artic.html
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ol Next steps for article-level
PUBLIC LIBRARY metrics

of SCIENCE

e More data sources
- F1000, Mendeley, media coverage, tweets

e Impact that is hard to measure
e Expert analysis and tools

e Broader adoption

— By publishers
- By tenure committees, funders etc

e Develop and adhere to standards

www.plos.org




@ What is the ‘more’?

PLOS * Digg
O of SCIENCE. e Reddit
e Zotero
e Tweets
e Delicious
e Facebook
e Mendeley
o Wikipedia
e FriendFeed
e (Google Scholar
e Mainstream Media

e Measuring the unmeasurable
www.plos.org



Alternative Metrics (Alt-Metrics’)

PLOS Alt-metrics: a manifesto

PUBLIC LIBRARY
of SCIENCE

version 1 — refeased October 26, 2010

Mo one can read everything, We rely on filters to malke sensze of the scholarly
literature, but the narrow, traditional filters are being swamped. However, the
aorowth of new, online scholarly tools allows us to make new filters; these alt-metrics
reflect the broad, rapid impact of scholarship in thiz burgeoning ecosystem. We call
for more tools and research based on alt-rmetrics.

Az the volume of academic literature explodes, scholars rely on filters to select the
most relevant and significant sources from the rest. Unfortunately, scheolarship’s
three main filters for importance are failing:

® Peer-review has served

scholarship well, but is MEDLINE-indexed articles
beginning to show its age. It is published per year
slow, encourages

conventionality, and fails to ™

hold reviewers accountable. 800k —

Moreover, given that most _
papers are eventually 600k
published somewhere,

fBENL |

http://altmetrics.org/manifesto/ WWW-plos.org
Priem, Taraborelli, Groth, Neylon
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Accelerating research communication
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