Architecting Attribution

A project to make more meaningful connections between people, their roles,
their work, and impacts.
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CD2H: National Center for Data to Health

Data & Informatics Coordinating Center for the CTSA Program

Accelerating Informatics Innovation to Advance
Translational Research
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What is attribution®???

Article Talk Read Edit Vie

wWikrepiA | Attribution
e From Wikipedia, the free encyclopedia

Main page Attribution may refer to:
Contents

 Attribution (copyright), concept in copyright law requiring an author to be credited
Current events Attribution (marketing), concept in marketing of assigning a value to a marketing activity based on desired outcome

Random article Attribution (psychology), concept in psychology whereby people attribute traits and causes to things they observe
Donate to Wikipedia
Wikipedia store

Featured content

Performance attribution, technique in quantitative finance for explaining the active performance of a portfolio
Journalism sourcing (or attribution), journalistic practice of attributing information to its source

Interaction



3:Genes | Genomes | Genetics

HOME | JOURNAL INFORMATION | CURRENT ISSUE | COLLECTIONS | PREVIOUS ISSUES | CONTACT | ALERTS | ADVERTISING

Drosophila Muller F Elements
Maintain a Distinct Set of Genomic
Properties Over 40 Million Years of
Evolution

This Article

Investigation

Early Online March 4, 2015
doi: 10.1534/g3. 114015966

b
Wilson Leung”, Chrlstopher D. Shaffer Laura K. Reed", Sheryl T. Smith", G3May 1, 2015 vol. 5 no. 5
William Barshop Wil ’ :

e Over 1000 authors.

Srebrenka Robic , Erin K. prpold , Shannon R. McCartha , Tezin A. Wa|JI s Blog Post: Undergrads power

f f f i
Chelsea A. Walkere, Kenneth Saville', Marita K. Abrams , Andrew R. Armstrong , genomics research

All Versions of this Article:
f £ f ¢ 93.114.015966v1
Amanda L. Blaker, Christopher E. Blunden, Jordan P. Brand , Ethan ). Brock , 5/5/719 most recent

f f f f f :
Dana W. Brooks , Marie Brown , Sarah C. Butzler , Eric M. Clark, Nicole B. Clark , (-] services

f f f f
William Armstrong, Robert J. Bailey , Chelsea R. Barberi , Lauren R. Beck,

Email this article to a colleague

f £ £ £ Alert me when this article is

Seth G. Dawson , Carter T. Docking , Sasha L. Dorsett , Grace A. Dougherty , cited

Alert me if a correction is

f ; f f posted

Joshua D. Forsyth', Jonathan D. Foust , Spencer L. Franchi', James F. Geary , Alet:- mhe(;”he” eletters are
ublishe

Cynthia K. Hansonf Taylor S. Hardingf Cameron B. Harrisf Kmde Usage Statistics

Similar articles in this journal

£ Similar articles in PubMed

Dontae A. Jacobs , Elizabeth S. JeweII , Maria Kalsler , Elizabeth A. Karaska , Download to citation manager

f f f
Ashley A. Collins , Rebecca J. Cotteleer , Peterson R. Cullimore ,

f f f f
Kaitlyn A. Downey , Andrew P. Drake , Erica K. Earl , Trevor G. Floyd ,

Jonathan M. Heckman Heather L. Holderness NlcoIeA Howey,




Contributors and expertise needed for a
genetic diagnosis




Credit extends beyond the publication

Johannes creates stiml mouse
Melissa curates patient data for UDP 2542

Will performs analysis of UDP 2542 data that includes
stiml mouse to generate a dataset of
prioritized variants

Tom writes publication pmid:25577287 about the N T
STIM1 diagnosis . =
Tom explicitly credits Will as an author but not Melissa. Moleculr Getitis

and I\']Ctab[)llbm

Melissa Heandel
OSU/OHSU
CD2H PEA group



Contributors and expertise needed for a genetic

diagnosis
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Contributors and expertise needed for a genetic
diagnosis

Clinical/care Pathology Ontologist CS/informatics Curator Basic research
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How can we credit all of these contributors?

Moreover, how can we find the resources and people to form
the scientific teams, collaborations, reviewers, we need?

A community journey

Contributor Roles & Research Outputs




Many contributions don't lead to authorship
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NIH BD2K co-authorship
> 20% key personnel are not profiled using publications



PubMed Central Open Access

e 2M++ articles

1M+ with acknowledgements
* 5M+ sentences

* 21M+ parses

 36M+ fragments

* MEDLINE yesterday: 30M articles

Dave Eichmann
U of lowa
CD2H PEA group



The Simple Cases

 PMCID: 3008610
* SeqNum: 2
* SentNum: 6
* Sentence: EK analysed the data.
* POS: [EK/NNP, analysed/VBD, the/DT, data/NNS, ./.]
e Parse: [S
INP EK/NNP ]
[VP analysed/VBD
‘NP the/DT data/NNS ]
1./.]




And the Not So Simple...

* PMCID: 4159542

* Sentence: We thank Sheila Harvey, Clinical Trials Unit
Manager at ICNARC, and Ruth Canter, Trials Administrator at
ICNARC, for their assistance in chasing completed surveys;
Dr Kevin Gunning for early advice and project development;
Drs Neill K. J. Adhikari and Gordon D. Rubenfeld for
feedback and discussion of analysis plan; Dr Chris AKY
Chong for his valuable comments on the initial draft of this
manuscript; and our Responders: Addenbrooke’s Hospital (
Dr Kevin Gunning ), Airedale General Hospital ( Dr John
Scriven ), Alexandra Hospital ( Dr Tracey Leach ), Arrowe
Park Hosfpital ( Dr Lawrence Wilson ), Barnet Hospital ( Dr
AH Wolff ), ...

» 8,245 character long sentence



What needs to be considered?
Let’s look at a common workflow for a technical project:
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C R d T CRediT ontology in OWL:
e I https://github.com/data2health/credit-ontology

CRediT is high-level taxonomy, including 14 roles, that can be used

to represent the roles typically played by contributors to scientific
scholarly output. The roles describe each contributor’s specific
contribution to the scholarly output.

https://casrai.org/credit/



Contribution Role Ontology

The Contribution Role Ontology (CRO) contains classes
representing scholarly contributions. The CRO imports classes
from the CRediT ontology' (computational version of the CRediT
taxonomy?), in bold.

Classes from the CRO have relationships to scholarly outputs,
which are represented as NISO research outputs®. The top level
terms are the NISO high level classifications and the lower level
terms are some examples subtypes, with corresponding
ontology mappings (more expansive list of subtypes available).

References

https.//github.com/data2health/credit-ontology

. https:/casrai.org/credit/

3. NISO RP-25-2016 Outputs of the NISO Alternative Assessment Metrics Project,
available at https://www.niso.org/publications/rp-25-2016-altmetrics

N =

Details at
http://bit.ly/PID19attribution

Contribution Role Ontology

The Contribution Role Ontology (CRO) contains classes

p ing y i The CRO imports classes
from the CRediT ontology' (computafional version of the CRediT
taxonomy?), in bold.

Classes from the CRO have relationships to scholarly outputs,
which are represented as NISO research outputs®. The top level
terms are the NISO high level classifications and the lower level
terms are some ibtypes, with

ontology ings (more ive list of

References

1. hps:sgihud. comiataheath tredt-oniiogy

2 hmpsAtasal

3 NISO RP-25-2016 Outputs of e NISO ARemative Assessment Metrics Project,
available 3t i s 26-20716-akmetics



http://bit.ly/PID19attribution

CRO:0000015 Data role

CRO:0000033 Data aggregation role
CRO:0000036 Data collection role

CREDIT:00000002 Data curation role

CRO-0000038 Metadata application role
CRO:0000039 Data entry role
CRO:0000040 Data integration role
CRO:0000041 Data modeling role

CRO:0000042 Data quality assurance role
CRO:0000043 Data standards developer role
CRO:0000072 Data transformation role
CRO:0000074 Data validation role
CREDIT:00000003 Formal analysis role

CREDIT:00000012 Visualization role

Contribution Role Ontalogy

Join us! Submit tickets! ©
https://github.com/data2health/contributor-role-
ontology

Front. Res. Metr. Anal. 2, (01 March 2018)

doi:10.3389/frma.2017.00012

NISO Research Outputs
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It takes technology + culture.



Thank you

Teams NIH Support
- CD2H U24TR002306 (NCATS)
* NU team: Karen Gutzman, Patty « UL1TR001422 (NCATS)
Smith, Sara Gonzales » U54CA202995, U54CA202997,

 OHSU team: Marijane White, Nicole
Vasilevsky, Melissa Haendel
Northwestern University Clinical and

U54CA203000 (NCI)
P30AR072579 (NIAMS)
G08LMO012688 (NLM

Translational Sciences Institute
* OpenVIVO collaborators, Force11

Attribution WG, NISO, Cathy Sarli & ( \
Becker Library Contact us!

* Gailter Library, NUCATS, ChicagoCHEC, kristi.holmes@northwestern.edu
FIRST DailyLife, Health for All @kristiholmes

 Slide credits: Haendel (contributor roles in
genetic diagnosis) and Eichmann https://ctsa.ncats.nih.gov/cd2h/
(acknowledgements project) @data2health
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Links to selected resources and projects

* National Center for Advancing Translational Sciences: https://ncats.nih.gov/

* Clinical and Translational Science Award (CTSA) Program: https://ctsacentral.org/

* Northwestern University Clinical and Translational Sciences Institute: https://nucats.northwestern.edu/
* OpenVIVO: http://openvivo.org/ and https://wiki.duraspace.org/display/VIVO/OpenVIVO+Task+Force

* CD2H: https://ctsa.ncats.nih.gov/cd2h/ and https://github.com/data2health

* FORCE11 Attribution Working Group: https://www.forcell.org/group/attributionwg

* National Information Standards Organization. (2016). Outputs of the NISO Alternative Assessment Metrics Project. [Recommended
Practice RP-25-2016]. Retrieved from https://goo.gl/n7JV2z. National Information Standards Organization. Outputs of the NISO
Alternative Assessment Metrics Project. 2016. Report No.: Recommended Practice RP-25-2016.

* Sarli CC, Dubinsky EK, Holmes KL. Beyond citation analysis: a model for assessment of research impact. ] Med Libr Assoc. 2010;
98(1):17-23. PMID: 20098647; PMCID: PMC2801963.

* Becker Medical Library Model for Assessment of Research Impact. St. Louis, MO: Bernard Becker Medical Library; 2014. Available
from: https://becker.wustl.edu/impact-assessment

* Gutzman KE, Konkiel S, White M, et al. Attribution of Work in the Scholarly Ecosystem 2016. Available from:
https://figshare.com/articles/Attribution_of _Work_in_the_Scholarly_Ecosystem/3175198 .

* White M, Haendel M, Brush M. Contribution Ontology: A repository for representation of a person's role in research processes and
outputs [Data model]. 2016 Available from: https://github.com/openrif/contribution-ontology

* European Commission Directorate-General for Research and Innovation, Open Science Working Group on Rewards/Recognition.
Evaluation of Research Careers fully acknowledging Open Science Practices: Rewards, incentives and/or recognition for researchers
practicing Open Science [Report].. Brussels, Belgium: European Commission; 2017. Available from:
https://ec.europa.eu/research/openscience/pdf/os_rewards_wgreport.pdf - view=fit&pagemode=none
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