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University of Cincinnati Quick Facts

Cincinnati

Number of Buildings: 118 facilities on 476 acres

Majors & Programs: 414 degree programs, 262 minors and certificates

Athletics: NCAA Division |; American Athletic Conference

Mascot: Bearcat

Colors: Red and Black

Famous Alumni & Faculty: Astronaut Neil Armstrong; President and later Chief Justice
William Howard Taft; Eula Bingham, environmental scientist and one-time head of OSHA,;
Albert Sabin, developer of the oral polio vaccine; and prima ballerina Suzanne Farrell
Students from: 50 states and 114 countries

Living Alumni: over 300,000 with approximately half (more than 140,000 residing in the
greater Cincinnati region).

Additional information available on the UC Fact Sheet.
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The University of Cincinnati Libraries will become the
globally engaged, intellectual commons

of the university
—positioning ourselves as the hub of collaboration,
digital innovation and scholarly endeavor on campus.

www.libraries.uc.edu
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University of Cincinnati’s Strategic Direction: o W@

Next Lives Here CINCINNATI | LIBRARIES
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UC Strategic Sizing Plan p— )
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ENROLLMENT GROWTH 2018-2028 GROWTH IN ACCESS & QUALITY

TRENDS IN COLLEGE-LEVEL PROGRAM EFFORTS

Strategic Sizing
Headcount Enrollment Projections Fall 2018 - Fall 2028
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GROWTH IN EDUCATION

INSTITUTION-WIDE EFFORTS TO INCREASE ACCESS & QUALITY

GROWTH IN URBAN/COMMUNITY IMPACT
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UC Research 2030 Plan ““é&fﬁ@il&‘%”umm.s

OBJECTIVE

NATIONAL PROMINENCE INVEST IN SUCCESS

‘i RECRUIT AND RETAIN TOP TALENT
GOAL

TOP 25 PUBLIC RESEARCH UNIVERSITY %X, INNOVATE THE RESEARCH INFRASTRUCTURE

GURINE PRI B4 CULTIVATE & GROW PROGRAMS OF EXCELLENCE
Galvanizing our mission to serve the public good

Ne 203

C PLAN FORRESEARCH

rhan university in u aled talent solvi
suing diversity, e research and ac
me-changin nplication of

OBJECTIVE

INVEST TO ADVANCE IMPACTFUL RESEARCH

& URBAN FUTURES PATHWAY
GOAL

@  RETHINKING THE WHERE IMPROVING PEOPLE'S LIVES

GUIDING PRINCIPLE

x COALITION FOR CHANGE

Foundational Partnerships to Solve Real World Problems

www.libraries.uc.edu
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DSC: Mission S —

e Core mission - To break silos and
Ccross wires across the university. We
work at the intersection of data
science, the arts and humanities,
and the libraries.

e Academic Center (Libraries + Arts &
Sciences)

e Mellon Digital Integrator (One of six,
projects with eight colleges).

e UC Digital Futures Anchor Team

www.libraries.uc.edu



DSC: What We Do

e \We are a technical catalyst: technology
to activate new research

e Machine Learning and Human-
Interpretable Data Visualization on Large
Unstructured Datasets (Text, Image,
Sound, Video)

e We translate between disciplines that
rarely interact in order to connect
content experts with technical experts.

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

www.libraries.uc.edu



UC'’s Digital Catalyst

TEACHING
= Intro coursework

RESEARCH

Networked Research:
Leverage different
funding models and
different research
outputs for common
team goals.

Digital Scholarship Center

Mission: To create new areas
of research and discovery
across the university by
applying Al + data visualization
to human problems.

Vision: The DSC will be a
distinctive global leader in
transdisciplinary digital
research.

k-
|

- Digital tools develop-
ment & training

Medicine
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R&DS

Research & Data Services

| ..‘...c

T 1 UC Libraries provides access to a wide range of Research Data and GIS services and resources for
: ’ the campus community. Informationists and librarians are available to assist researchers in managing
e
Uc DlG lTAL and preserving research data, finding and acquiring external data, and in utilizing GIS techniques and

‘ SCHOLA RSH | p CENTER software. The library also provides a variety of computing and collaboration spaces to support
.-

L researchers.

www.libraries.uc.edu
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James Lee, Assc Vice Provost for Kristen Burgess, IF_)lrr(l;ésr?r/anckels, ﬁsrjaﬁgjziiir;?ln’ Data
Digital Scholarship and Assc Dean of = Operational Manager Coordinator Developer

Libraries, Director of DSC

RDS

Amy Koshoffer, Asst Tiffany Grant, Asst Rebecca Olson, Don Jason, Health Ted Baldwin,
Director of Research Director of Research Business and Social Informationist Director, Science &
& Data Services & Data Services Science Engineering

Graduate Students (English, ComptitéfStience, Business Analyti¥y*

www.libraries.uc.edu

Erin McCabe, Digital
Scholarship Library
Fellow

Dorcas Washington,
Data Analyst
Specialist



Digital Scholarship Center, Phase 1: fl(tf

From Initiative to Center
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ABOUTUS WHATISDH NEWS VISUALIZATIONS PUBLICATIONS CONTACT US
CINCINNATI

UC DIGITAL SCHOLARSHIP CENTER

A catalyst for collaborative, trans-disciplinary forms of
research and teaching, bringing together humanistic
methods with technical innovations.

N

www.dsc.uc.edu

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
Publication of findings

O O O O O

In 2017, the DSC received $900,000 from the Andrew W.
Mellon Foundation to expand this mission.




Digital Scholarship Center, Phase 2: l@
Center Expansion
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UC awarded a $700K grant from
The Andrew W. Mellon
Foundation

The renewal grant will advance and

expand the Digital Scholarship Center's
"catalyst" model

www.libraries.uc.edu



How?

1. Technical: Our platform

adapts machine learning approaches to
any text and image dataset for research
projects. We apply these methods in a
discipline-specific way.

2. Human: We assemble teams to
nurture these unconventional
transdisciplinary research questions and
partnerships - every collaborator has
different goals and culture.

Neha Marm

Curatorial
Groupware

OVES PROCESS (PARTICIPATORY DESIGN x PUBLIC HISTORY)

How might digital tools impact the
curation process of community-built
archives?

integral in the digital system?




Digital Integration: Technical Mission l(‘f
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Data Management Data Analysis: Digital Digital Outcomes and
Humanities to Bioinformatics Products
* Open Science Framework licati
* Open Datasets * Multimodal Deep Learning / * Publications .
. Machine Actionab|e Data Machine Learning : CR:OfnferenC%Presentatlons
Management * Data Visualization Interfaces elerence Datasets
 “Gentle Introduction to + Mixed Methods: EDA + CDA * Project Websites / Apps
Data”: Human Welcome * Quantitative and Qualitative * Grants
Data * Machine Actionable Data
Management
* High Performance Computing + Team Science Culture
* Storage  Writing + Environmental Scans
* Data Structures: » Method Translation
o Format, * Student Training and NextGen
Fields, MA / PhD

0
o Metadata,
o

Machine Readable
www.dsc.uc.edu



Human Centered ML
Needs Data Visualization

University of
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Machine Learning Platform:
Model of Models (MoM)

Two machine learning strategies used to
observe the latent patterns in large
corpora.

o Topic modeling (Latent Dirichlet
Allocation - LDA)

o Word embeddings (word2vec, BERT)

Aggregates multiple models in parallel to
compare word usage across the
parallel models.

Clusters integrate topics
from the 6 models into an aggregated
“model of models”:

o Confirm consistent topics across
all models

o Reveal underrepresented topics that
may not have appeared in
a single model representation.

Distributed

parallel approach increases user
confidence and interpretability of our
models by bringing the most stable
tonics to the ton tier of the model re<iuilts

Anesthestic Action and
Biochemistry




Machine Learning Platform: e @

Trust the Human for Validation CINCINNATI| LIBRARIES

e Internal validation: Topic Coherence

e External validation:

o Subject matter expert tagging of randomized 20% (N>1000) corpus
o Blind human coder panel - Percentage agreement

e Replicability:
o Pattern recognition capabilities of NLP methods as an information retrieval - and not a
black-box classification - approach.
o Provide models capable of evaluation by our panel of multiple independent coders.
o Parallel replicates in each model (6-20 runs)

e Hybrid ML approach:
o Human judgment of subject matter experts to verify and tag the model result -
outperforms a purely machine-based analysis.
o Semi-supervised learning for classification.

www.libraries.uc.edu



Interoperability with Datasets, Medium and Large
HTRC Extracted Features, JSTOR Data for Research, Chronicling America, Text Creation Partnership,

Harvard Case Law.

PubMed + PubMed Central, US Patent Claims, EPIC EHR FHIR Data Structures (IRB Approved).
Social Media (Twitter, Instagram, Reddit).
Small corpora: we'll help you read them.

| of |

Select Database
Search Text
Filter Docs
Explore Docs
Select Vis

Set and Run Model

| Get Started| Learn Analyze

Select your Database ®

COVID-19 Articles: 13.2k docs

1957 / !\,;oso 1.27 s/100 docs

Jstor Life Science: 825k docs

665 S LW 28.6 s/100 docs

Iowa Latin Canon: 2.98k docs

No Time Data

AC Justice: 297 docs

No Time Data 3.60 s/100 docs

Pubmed Abstract: 29.4M docs

180q 7 Lm 1.27 s/100 docs

CaseLaw: 325k docs

- S km 18.4 s/100 docs

Ehealth Alzheimer: 129 docs

3
200: 018

1.30 s/100 docs

Anesthesiology: 28.0k docs
zooﬁ—ﬁﬂf’k;m

Pubmed Central: 2.15M docs

P
- J 2.36 s/100 docs

Archaeology: 2.39k docs

199%/\-/\/\/‘/"}613 41.7 S/1OO docs

Text Creation: 69.9k docs

216
106t 014

Ted Talks: 992 docs

35
200
018

Account Vv



Corpus : Covid

Term : HIN1-OR-

# Docs : 12,720

Influenza_A_m?2

Documents @

The Impact of Respiratory Viral Infection 5.803449511528015
on Wheezing llinesses and Asthma

Exacerbations

Epidemiology of viral respiratory tract 5.163539171218872
infections in a prospective cohort of

infants and toddlers attending daycare

Population-based hospitalization 5.11656254529953
incidence of respiratory viruses in
community-acquired pneumonia in

children younger than 5 years of age

Respiratory Syncytial Virus Coinfections 4.919344365596771
With Rhinovirus and Human Bocavirus in

Hospitalized Children

Xgu;s Etiology of Airway lliness in Elderly 4.881579369306564
ul

Respiratory viral infections in a cohort of
children during the first year of life and
their role in the development of
wheezingyk

4.8710708022117615

The Impact of Respiratory Viral
Infection on Wheezing Illnesses
and Asthma Exacerbations

Overview ::: Respiratory viral-induced wheezing illnesses in young
children Viral bronchiolitis is a LRTI typically associated with cough,
tachypnea, retractions, and diffuse wheezing and rales [8], [9].
Bronchiolitis is a leading cause of hospitalizations in the first year of life,
accounting for an estimated 120,000 infant hospitalizations annually [10].
In infants, the etiologic agents of bronchiolitis and other viral respiratory
infections associated with wheezing include respiratory syncytial virus
(RSV), rhinovirus, influenza, parainfluenza (PIV), adenovirus, and more
recently identified viruses, such as human metapneumovirus (hnMPV) and
human boca virus (hBoV) [11], [12], [13], [14]. RSV causes epidemics of
bronchiolitis and typically circulates in temperate climates during
November to April with peaks in the winter months [11], [15], [16]. In
tropical climates, peaks are related to temperature and level of rainfall
[17]. RSV infects the majority of children during their first year of life and
essentially all children show evidence of RSV infection by age 3 years
[18]. The initial RSV infection is typically the most severe, causing lower
respiratory tract disease, such as bronchiolitis, in 20% to 30% of infants
[11], [18], [19]. Other viruses such as rhinovirus, PIV, and adenovirus
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Model of Models: User Interface

Adaptable visualization outputs based on a single underlying model.

Select Vis

Set and Run Model

Filter Docs containing anthropocene ©
231 records selected. Please click and drag on the graph to apply filters.

000 e w08 [0 w012 o 2016 200
Years
= -
5 1004
0]
5" Hmo
: Occurrence of search term(s) = ® .
Estimated Time for Model : 00:01:06
Explore 231 Documents ®
Articia Title e scom The Anthropocene: From Global Change to Planetary Stewardship
‘The Anthropocene: from Global 2011 £ LK EIEE search article text
Change 10 Planetary Stewardship Journal: Ambio
Pub Date: 2011-01-03
Giobal sssemblages;resilence; 2013 N 3
e =< Author: Will Steffen, Asa Persson, Lisa
R aae Deutsch, Jan Zalasiewicz , Mark Williams,
Katherine Richardson , Carole Crumiey , Paul
Giobal Analyais of Aiver Systema: 2003 3 Crutzen, Carl Folke, Line Gordon , Mario Molina
From Earth System Cortrols to
e er AMBIO (2011) 40:739-761 DOI 10.1 007/5 1 3280-0 1 1-0 1 85-x INVITED PAPER The
e 201 n Anthropecene: From Global Change to Planetary Stewardship Will Steffen, Asa Persson, Lisa
dhveraity in e Amhropocane Deutsch, Jan Zalasiewicz, Mark Williams, Katherine Richardson, Carole Crumley, Paul Crutzen,
Carl Folke, Line Gordon, Mario Molina, Johan om, Marten
The Anthropocene: Are Humans 2007 2 Scheffer, Hans Joachim Schelinhuber, Unc Svedin Received: 29 June 2011 /Accepted: 29 June
el 2011 /Published online: 12 October 2011 Abstract Over the past century, the total material
wealth of humanity has been enhanced. However, in the twenty- first century, we face scarcity
Datsction of Natural and 07 25 in critical the ion of services, and the erosion of the planet's
Antrvopic Features on Small capability to absorb our wastes. Equity issues remain stubbornly difficult to solve. This
Iolands situation is novel in its speed, its global scale and its threat to the resilience of the Earth
= e ~ = System. The advent of the Anthropence, the time interval in which human activities now rival
crmsaulacoan acid metabolam in global geophysical processes, suggests that we need to funda- mentally aiter our relationship
the Anthropocene with the planet we Inhabit. Many approaches could be adopted, ranging from geo- engineering
solutions that purposefully manipulate parts of the Earth System to becoming active stewards
The Anthropocene Mass. 2m AL

of our own life support system. The Anthropocene is a reminder that the Holocene, during
whirh comnlex human sorieties have develnned has heen a stable ancommodating

Estimated Time for Model : 00:01:06
231 of 231 Documents Selected

Corpus : JSTOR

Documents @

Organic Pollutants in Coastal
Waters, Sediments, and Biota: A
Relevant Driver for Ecosystems
During the Anthropocene?

Estuaries and Coasts (2010) 33:1-14 DOX 10.1007/512237-009-
9255-8 THE H.T. CDUM SYNTHESIS ESSAY Organic Pollutants in
Coastal Waters, Sediments, and Biota: A Rislevant Driver for

atew of them by national and Intemational organisms. Howewer,
1he environmental inventory of organic pollutants is far from being
quantified, and current methocologies used in most toxicological
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Adaptable visualization outputs based on a single underlying model.
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MoM: Digital Humanities

b4 (1.1) 133 49 cold, heat, water, air, part, body, hot, time,
place, nature
p3 (1.2.1) 63 47 sea, ship, island, time, land, find, par, selfe,
onely, place
42 (1.3) 175 30 god, christ, lord, world, church, christian,
word, heaven, spirit, sin
44 (1.7) 108 27 country, pan, place, soil, river, air, degree,
lie, north, commodity
0 (3) 121 24 day, place, pole, latitude, degree, parallel,
hour, longest_day, earth, houre
41 (1.0) 148 21 prince, emperour, armie, send, force, king,
army, place, fight, souldier
50(1.4.0) 118 20 reason, world, nature, find, soul, opinion,
life, mind, time, god
46 (1.9) 146 19 time, people, government, prince, law,
nation, person, state, king, subject
a7 (1.10) 168 19 Tree, frul, plant, grow, ground, eartn, seeq,
root, garden, sort
48 (1.5.0) 127 18 country, people, king, sea, ship, place,
island, part. time, land
51(1.4.1) 140 18 love, life, king, leave, time, desire, day, find,
prince, death
1(4) 89 16 quod, qui, quae, aut, sunt, lib, pro, ab, enim,
hoc
49 (1.5.1) 160 15 army, enemy, force, send, war, place, king,
horse, fight, march
45 (1.8) 124 14 marius, sertorius, souldier, warre, rome,
selfe, captaine, metellus, bicause, time
2 (5) 118 13 colour, black, white, complexion, heate,
heare, colde, red, blacke, body
3(6) 89 12 citie, towne, tartar, asia, king, city, call,
famous, time, whip
4 (7) 53 12 dip, baptize, water, baptism, christ, cold,
word, sprinkling, manner, hot
43 (1.8) 146 10 king, majesty, kingdom, law, government,
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Clinical Uncertainty and the Chaos of Language
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Uncertain Diagnosis Project
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Uncertain Case
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differential if
etiology likely
uncertain consult*
unclear could
possib* may
consider unknown
\& although
abdominal/abdominal pain | suggest*
however
elevated
broad

further workup/work up

diagnosis at this time, but|differential|would include [post-viral gastroparesis/ileus, lalthough|severe intermittentfabdominal pain|would not
be consistent with that diagnosis.|Could| have intermittent|intussusception|or{volvulus| with a lead point of an enlarged lymph node in the setting of

recent|viral gastroenteritig. [Renal colid[is a[possibility

with the description of “writhing” in pain, but pain is not localized to the back or flanks and no

blood of other abnormality seen on UA. |Biliary colic

ould| be| considered

lalthough| would be unusual in her age range and without associated with

food.[Appendicitisjremains on the |differentia1| as was not visualized on u

trasound, but exam findings not consistent with the diagnosis.
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Relative impact of adverse events
and screened symptoms of
posttraumatic stress disorder and
depression among active duty
soldiers seeking mental health care.

Symptoms of depression and posttraumatic stress are among the most
studied psychological difficulties among soldiers. Such symptoms have been
linked to a history of adverse events among both civilians and combat
veterans. There is a paucity of research on this topic that can be applied to an
active duty clinical population. Intake screening data were reviewed for 1,626
soldiers presenting to an outpatient mental health clinic to identify variables,
including history of potentially traumatic experiences, associated with
screened symptoms of posttraumatic stress disorder (PTSD) and depression.
Demographics such as age, gender, and military rank, as well as number of
adverse childhood experiences were significant predictors of screened PTSD

1 and depression. A history of deployment to a combat zone predicted screened
PTSD, but not depression. The role of childhood abuse as a risk factor is
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Second Phase: Multimodal ML
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Second )
Phase: )

Jupyter
Notebooks

Pipeline

Organization of Data
What do you notice about the format of the data above?

Each sentence is already tokenized split into a series of word and punctuation strings, with whitespace removed. This saves a lot of time having to do this
work ourselves, manually.

To start to organize our data, let's put these sentences into a pandas DataFrame, an object which has a format very similar to an Excel spreadsheet. We will

first make two spreadsheets (one for news, and one for romance), and then combine them into one. We will also add the category each sentences came from,
which will be our labels for each sentence and its associated feature representation (which we will build ourselves).

ndf = pd.DataFrame({ sentence’': news_sent,
label':'news'})

rdf = pd.DataFrame({ ' sentence’:romance_sent,
‘label': 'romance’})

# combining two spreadsheets into 1
df = pd.concat([ndf, rdf])

Let's see what this DataFrame looks like
df

df.head()

So how many texts are there of each type?

df[ 'label').value_counts()

What if we want to visualize that information?

We first create a figure and axes on which to draw our charts using plt.subplots(). Each chart is one axes, and a figure can contain multiple charts. Our data is
encapsulated in df['label'].value_counts(), which is itself a dataframe. We then tell the Pandas to visualize the dataframe as a bar chart using .plot.bar(ax=ax,
rot=0). The ax keyword tells Pandas which chart in the figure to plot, and the rot keyword controls the rotation of the x axis labels.

fig, ax = plt.subplots()
_ = df['label’].value_counts().plot.bar(ax=ax, rot=0)
fig.savefig("categories_counts.png", bbox_inches = 'tight', pad_inches = 0)

We have slightly more news texts that romance texts, which we should keep in mind as we go ahead with classification.

Extracting Features

Defining Features

What should we use as features for the datset? What did we use for the fruit example before?

Object | Height | Width | Color Mass | Round?

Apple 6cm 7cm Red 330g TRUE
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e Model of models platform: https://modelofmodels.io
e DSC website: http://dsc.uc.edu

Second Grant Objectives:

e 15 Subgrants through Mellon Foundation Award using
our technologies.

e Expand use cases and projects deploying MoM and Jupyter library.
e Experimental use of MoM for data services.

e Partnerships with external collaborators engaged in digital
scholarship.
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