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The IfSC and HRRC

e The university’s focal point
for interdisciplinary
sustainable community
research.

e 30 faculty members from
across the university

e Over 60 graduate students

e A focus on collaboration
between disciplines and with
communities
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Collaborating Across Campus
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Challenges Collaborating Across Universities

Community resilience model that
combines work completed by Urban
Planning researchers at TAMU and
Civil Engineers at the University of
lllinois -Urbana-Champaign.

All data shared via email. Models were
run independently without shared
code or version control.
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Guidotti, R., Gardoni, P., & Rosenheim, N. (2019). Integration of physical infrastructure and social systems in communities’ reliability and resilience analysis.

Reliability Engineering & System Safety. doi.org/10.1016/j.ress.2019.01.008



Challenges Collaborating with Communities

Models of post disaster
food aid distributions.

Community partner had a
massive SQL database,
but only way to access
information was with a
point-and-click user
interface.

Took graduate student 40
hours to download data.
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Challenges Collaborating with Federal Agencies

Post disaster field studies that combine engineering
damage assessments with social science household
and business level surveys.

Multi-year collaboration between 11 universities
through the National Institute for Standards and
Technology (NIST).
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Community Resilience-Focused Technical Investigation of the

Diverse range of data collection, required Institutional [EEEEETITES NI HITERLS

MMMMM “DISCIPLINARY APPROACH

Review Board (IRB) approval. Requires storage of
confidential data with limited means of sharing and T - o)

citing data.

van de Lindt, J. et al (2018). The Lumberton, North Carolina Flood of 2016: A Community Resilience Focused
Technical Investigation (No. Special Publication (NIST SP)-1230). https://doi.org/10.6028/NIST.SP.1230



https://doi.org/10.6028/NIST.SP.1230
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What Is science?

“Science is an approach to
knowledge... that strives to better
approximate the state of nature
by reducing errors in
inferences.”

“Conceptualize science is a
toolbox of... tools designed to
minimize mistakes [or bias].”!

Publish and/or
conduct next experiment

Publication bias

Generate and
specify hypothesis
Failure to control for bias

Interpret results
P-hacking

Design study
Low statistical power

Analyse data and
test hypothesis

P-hacking

Conduct study and
collect data

Poor quality control

Scientific method with potential threats of bias.?

Reference: 1. Lilienfeld, S. O., Sauvigné, K. C., Lynn, S. J., Cautin, R. L., Latzman, R. D., & Waldman, |. D. (2015). Fifty psychological and psychiatric terms to avoid: a list of inaccurate, misleading, misused, ambiguous, and logically confused words and phrases. Frontiers in Psychology, 6, 1100.

https://doi.org/10.3389/fpsyg.2015.01100

2. Munafo, M. R., Nosek, B. A., Bishop, D. V., Button, K. S., Chambers, C. D., du Sert, N. P., ... & loannidis, J. P. (2017). A manifesto for reproducible science. Nature Human Behaviour, 1, 0021. https://doi.ora/10.1038/s41562-016-0021



https://doi.org/10.3389/fpsyg.2015.01100
https://doi.org/10.1038/s41562-016-0021

What i1s Data Science?

Data science is a set of tools
designed to minimize bias

associated with the analysis of data.

“The discipline of turning raw data
into understanding.”

Example Tools/Concepts: Version
Control, GitHub, Markdown
[RMarkdown or Jupyter Notebook],
Workflow, Repositories, Permanent
Identifiers e.g. “handle” (hdl) or
“digital object identifier” (doi)

Data Science Process

Exploratory

Data
Analysis

Raw Data
Data Is
Collected Processed

Clean
Dataset

Models &
Algorithms

Communicate

Visualize il
Product Decisions

Data

Make

Reference: 1. Lowndes, J. S. S., Best, B. D., Scarborough, C., Afflerbach, J. C., Frazier, M. R., O'Hara, C. C., ... & Halpern, B. S. (2017). Our path to better science in less time using open data science tools. Nature ecology & evolution, 1(6), 160. https://doi.org/10.1038/s41559-017-0160


https://www.r-bloggers.com/a-data-science-solution-to-the-question-what-is-data-science/
https://doi.org/10.1038/s41559-017-0160
https://doi.org/10.1038/s41559-017-0160

Goal: Better science In less time

Easier

Ease of
reproducibility

More
difficult

Reference: Lowndes, J. S. S., Best, B. D., Scarborough, C., Afflerbach, J. C., Frazier, M. R., O'Hara, C. C., ... & Halpern, B. S. (2017). Our path to better science in less time

Without a focus on data science
collaboration and reproducibility
take more time.

Year

Time required

O Less

Q More

O Data Science

Less

Ease of collaboration
(including future self)

Greater

using open data science tools. Nature ecology & evolution, 1(6), 160. https://doi.org/10.1038/s41559-017-0160
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Goal: Better science In less time

Easier

Ease of
reproducibility

More
difficult

Reference: Lowndes, J. S. S., Best, B. D., Scarborough, C., Afflerbach, J. C., Frazier, M. R., O'Hara, C. C., ... & Halpern, B. S. (2017). Our path to better science in less time

A shift in focus to data science
should make
collaboration and reproducibility
easier

Year

Year

Time required

O Less

Q More

O Data Science

Less

Ease of collaboration
(including future self)

Greater

using open data science tools. Nature ecology & evolution, 1(6), 160. https://doi.org/10.1038/s41559-017-0160
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Goal: Better science In less time

Easier Over time the focus on data science
shifts to maintenance, as G
incremental improvements in Year
data science tools and techniques 4
become more standard practice.
Ease of Time required
reproducibility ;ear O Less
Year Q More
Year
2 Focus
‘ Science
More -
Data Science
difficult O
Less Ease of collaboration Greater

(including future self)

Reference: Lowndes, J. S. S., Best, B. D., Scarborough, C., Afflerbach, J. C., Frazier, M. R., O'Hara, C. C., ... & Halpern, B. S. (2017). Our path to better science in less time using open data science tools. Nature ecology & evolution, 1(6), 160. https://doi.org/10.1038/s41559-017-0160
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Replication Standard - Individual or Social Contract?

Individual Responsibility

Social Contract

If asked a researcher should be
able to provide the files to
replicate published results.

Files to replicate published
results are submitted at time of
publication.

Emphasis on trust.

Emphasis on transparency.

Faith in the author.

Focus on openness.

Reinforcement of status.

Distributes power and access.

Reference: Freese, J. (2007). Replication standards for quantitative social science: Why not soci

iology?. Sociological Methods & Research, 36(2), 153-172.




What we (IfSC and HRRC) need...

Help to overcome challenges to data sharing, documentation, publication, and
analytics.

Help to develop a culture that supports a social contract for data replication.

To be a part of a community that bolsters data science and leads to more open,
discoverable, reproducible research.
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Thank you!

Nathanael Rosenheim

nroseheim@arch.tamu.edu
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