University of -l@

CINCINNATI | LIBRARIES

The Digital Scholarship Center:
Text Mining across Disciplines

£h

)
(; l James Lee, PhD

-l f /)% Il
= | I) Associate Vice Provost for Digital Scholarship

uﬁ M::;;;sz:a;:;z::;;s;;:z Associate Dean of Research, University Libraries

DSC Director, Digital Scholarship Center

Digital Scholarship Center




My Background:

Machine Learning and Historical Archives
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Transdisciplinary Teams in Digital Scholarship Unge;ﬁgf&‘ET,‘L,BRAR,ES

« What are Digital Scholarship Centers / Studios?

 The DSC has assembled research groups that genuinely span multiple
disciplines, with people trained to think very differently about every step in
the research process.

« Teams are composed of true partners across entire research lifecycle:
o Formulation of research questions

Pitching grant proposals

Dataset cleanup and manipulation

Data analysis and visualization

Argument formation

o Publication of findings

Machine Learning and Data Visualization as discipline-agnostic methods: a
“borrowing of techniques”.

O O O O
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Andrew W. Mellon Foundation: @
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« $900,000 over 30 months from the Andrew W. Mellon Foundation.
» Specific goal: Advance our “catalyst” model of Digital Scholarship.
* The long view: Mellon supports culture change.

e Goals:

o Model new transdisciplinary strategies and practices for translating between
disciplines that rarely interact — connect domain experts with technical
iInnovations in machine learning.

o We provide resources and infrastructure to nurture research questions and
collaborations that slip between the cracks of funding agencies.

o Transdisciplinary computational tools / Human interpretable research
products.

www.libraries.uc.edu
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Model: Catalyst vs. Concierge CNCINNATI | LBRAREES

 Six Digital Centers/Studios supported by Mellon initiative.

o Leaders defining a new type of “digital integrator” collapsing silos.
o Peers: UIUC, UConn, Brown, Emory, UC’s DSC, Duke.
o Spectrum from “concierge” to “catalyst.”

* Digital integrators as hubs in the academic research ecosystem.

 Phase 2:

o Digital Futures Building
0 $3.1 Million in grant funding
o Mellon Renewal

www.libraries.uc.edu



University of [

Not Just a Feel-Good Story SR NN

« Multiple publications in a range of fields — content area, methodology,
popular press.

« QGrants from multiple bodies — agencies, foundations, industry.

o Example: “lowa Digital Bridges” — Mellon and Gates Foundations, NIH, NSF, NEH,
NEA.

* A new perspective on teaching and doctoral training.

www.libraries.uc.edu



Building Bridges: Data Structures
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and the Astrophysicist.

A10228.json

"title page",
[ "PVRCHAS his PILGRIMAGE. OR RELATIONS OF THE WORLD AND THE RELIGIONS OBSERVED IN ALL AGES

"dedication",
[ "TO THE MOST REVEREND FATHER IN GOD, GEORGE BY THE DIVINE PROVIDENCE, LORD ARCHBISHOP OF {

"to the reader",
[ "TO THE READER.", "_AND now, Reader, I come vnto thee, with whom I dare bee somewhat boldd

"encomia",
[ "&Egr;&Igr;&Sgr; &tgr;&igr;&ohgr; &Sgr;&Agr;&Mgr;&0gr;&Ugr;&EEQr;&Lgr;&0gr;&Ugr; &tgr;&oud

"table of contents",
[ "THE CONTENTS OF THE SEVERALL CHAPTERS IN THE NINE BOOKES ENSVING.", "ASIA.", "THE FIRST

"bibliography",
[ "The Catalogue of the Authors.”, "A", "B", "C", "D", "E", "F", "G, "H", "I", "K", "L", "

"book",
[ "THE FIRST BOOKE.", "CHAP. I.", "CHAP. II.", "CHAP. III.", "CHAP. IIII.", "CHAP. V.", "CHA

"book",
[ "THE FIRST PART OF THE RELATIONS OF THE WORLD, AND THE RELIGIONS OBSERVED IN ALL AGES, ANI]

"book",
[ "OF THE ARABIANS, SARACENS, TVRKES, AND OF THE ANCIENT INHABITANTS OF ASIA MINOR, AND OF

"book",
[ "OF THE ARMENIANS, MEDES, PERSIANS, PARTHIANS, SCYTHIANS, TARTARIANS, CHINOIS, AND OF THE

"book",
[ "OF THE EAST-INDIES: AND OF THE SEAS AND ILANDS ABOVT ASIA, WITH THEIR RELIGIONS.", "CHAP

"book",
[ "RELATIONS OF THE REGIONS AND RELIGIONS IN AFRICA. OF AeGYPT, BARBARIE, NVMI, DIA, LIBYA,

"book",
[ "RELATIONS OF THE REGIONS AND RELIGIONS IN AFRICA. OF AeTHIOPIA, AND THE AFRICAN ILANDS; A

"book",
[ "RELATIONS OF THE DISCOVERIES, REGIONS, AND RELIGIONS, OF THE NEW WORLD. OF NEW FRANCE, V

"book",
[ "RELATIONS OF THE DISCOVERIES, REGIONS, AND RELIGIONS, OF THE NEW WORLD. OF CVMANA, GVIANA

"index",
[ "A TABLE OF THE PRINCIPALL MATTERS CONTAINED IN THE FIVE FIRST BOOKES, WHICH ARE OF ASIA.'

"index",
[ "A TABLE OF THE PRINCIPALL MATTERS IN THE FOVRE LAST BOOKES, WHICH ARE OF AFRICA AND AMER
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Building Bridges: Data Visualization
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* Different visual frameworks for analysis and interpretability
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Shared Motivations, Different Languages  "&icinnar usrares

» Social Networks: Social network analysis and visualization.
« Team: DSC, A&S, Law, DAAP, CCHMC, CEAS, CECH.

Hashtag Frequency Hashtag Frequency/Time chart range: (08/10/2014 -> 08/13/2014] reset
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Shared Motivations, Different Languages
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« Using machine learning to extract salient features, cluster, and classify free text in EHR and literature.
« Team: A&S Biological Sciences, UC CoM, CCHMC Hospital Medicine, among others.

www.libraries.uc.edu

DATA

5 tensors found

Word2Vec 10K v
Label by
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Color by
No color map v

Sphereize data @

Load data Publish

Checkpoint: Demo datasets

Metadata: oss_data/word2vec_10000_200d_
labels.tsv

T-SNE PCA CUSTOM
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Component #1 ~  Component #2 +
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Component #3  +

PCA is approximate. @

Total variance described: 8.5%.

’ | Points: 10000 | Dimension: 200 | Selected 101 points
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Topic model: | +plant +biodiversity-bow [50t,1'% || Term: Check Models

Topic models are trained on selected searches from the Pubmed corpus. Visualization based on the Python port of the LDAvis package.

Select a topic to see the related documents.

Topic 6

[19723248] Phylogenetic origin of Phyllolobium with a further implicati 0.64
[23071663] Genetic diversity and population structure of cucumber (Cucu 0.54
[16622792] Biodiversity of Streptomyces of high-mountainous ecosystems 0.39
[26467618] Phylogeography of Phytophagous Weevils and Plant Species in 0.35
[23962409] Phylogeography sheds light on the central-marginal hypothesi 0.34
[24065181] Contemporary pollen-mediated gene immigration reflects the h 0.31
[17191876] Biologically active ibogan and vallesamine derivatives from 0.30
[18206283] Reduced nitrogen has a greater effect than oxidised nitrogen 0.28
[27886271] Speciation and genetic diversity in Centaurea subsect. Phalo 0.28
[22081412] Establishing the phylogenetic origin, history, and age of th 0.26
[22546007] Phylogeographic analysis reveals significant spatial genetic 0.26
[24498103] Genetic differentiation and genetic diversity of Castanopsis 0.26
[17638329] Topoisomerase-|l-inhibitory principles from the stems of Spa 0.25
[20397228] Prenylated benzophenone peroxide derivatives from Hypericum 0.25
[16876446] Linking patterns and processes of species diversification in 0.24
[17509846] Diversity of viruses in Cryphonectria parasitica and C. nits 0.24
[18807258] Ectomycorrhizal characterization of an American chestnut (Ca 0.24
[20854478] Forest refugia revisited: nSSRs and cpDNA sequences support .24
[23469278] Effect of degradation intensity on grassland ecosystem servi 0.24
[23478944] Post-Boreotropical dispersals explain the pantropical disjun 0.24
[27974324] The evolutionary history of Eugenia sect. Phyllocalyx (Myrta 0.24
[25072783] Temperate pine barrens and tropical rain forests are both ri 0.23
[22182994] A phylogeny of Delphinieae (Ranunculaceae) shows that Aconit 0.22
[23418542] Phylogeographic evidence for a link of species divergence of 0.22
[24028582] Large-scale pattern of genetic differentiation within Africa 0.22
[22730022] Range expansion of a selfing polyploid plant despite widespr 0.21
[23629053] Diversification of plant species in arid Northwest China: sp 0.21
[23560070] Tertiary origin and pleistocene diversification of dragon bl 0.20
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Forest refugia revisited: nSSRs and cpDNA sequences support historical isolation
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Titllec e in a wide-spread African tree with high colonization capacity, Milicia excelsa
(Moraceae).
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1. saliency(term w) = frequency(w) * [sum_t p(t 1 w) ~ log(p(t | w)/p(t))] for topics t; see Chuang et. al (2012)
2. relevance(term w I topic t) = A * p(w I 1) + (1 - A) * p(w | t)/p(w); see Sievert & Shirley (2014)
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opic model: | +plant +biodiversity-bow [50t,1/% || Term: Check Models

Topic models are trained on selected searches from the Pubmed corpus. Visualization based on the Python port of the LDAvis package.

Select a topic to see the related documents.
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childhood and chronic widespread pain in
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into adverse childhood experiences: A
scoping review.
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The transgenerational transmission
of maternal adverse childhood
experiences (ACEs): Insights from
placental aging and infant
autonomic nervous system
reactivity.

<PubmedArticle>OBJECTIVE: To test alterations in placental cellular aging
as one pathway by which maternal early adversity influences physiologic
development in her offspring. METHODS: Maternal report of her adverse
childhood experiences (ACE) was obtained prenatally along with measures
of prenatal stress and demographic information. Placentas (N = 67) were
collected at birth and telomere length (TL) was measured in four separate
fetally-derived placental tissues: amnion, chorion, villus, and umbilical cord.
At four months of age, infants completed the still-face paradigm (SFP)
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# Topics: 10 tidf : True

Adverse_childhood_experiences

Passes: 20

Documents

The transgenerational transmission of
maternal adverse childhood experiences
(ACEs): Insights from placental aging and
infant autonomic nervous system
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<PubmedArticle>OBJECTIVE: To test alterations in placental cellular aging as one
pathway by which maternal early ad y infl phy d in her
offspring. METHODS: Maternal report of her ad hildhood experi (ACE) was
obtained p along with of p | stress and demographic

umbilical cord. At four months of age, infants completed the still-face paradigm (SFP)
during which respiratory sinus arrhythmia (RSA) data were collected; RSA reactivity and
RSA recovery was available from 44 and 41 infants respectively. Multi-level mixed
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