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Making sense of data In
critical environments









Get to the Point!

Zhang, Ehrmann, Mazwi, Eytan, Ghassemi, Chevalier (2022). Get to the Point! Problem-Based Curated Data Views to Augment Care
for Critically lll Patients. SIGCHI Conference on Human Factors in Computing Systems (CHI '22). Article No. 278.



Problem-Based Curated Data Views

Fluid Overload

Fluid Creep
Undernutrition
Kidney Injury
Electrolyte Mismatch

Checklist O Visualization















Problem-Based Curated Data Views

- Beyond yet-another dashboard: design for user relevance

- Balance guidance via checklist vs discovery via freeform exploration



Michael Glueck, Peter Hamilton, Fanny Chevalier, Simon
Breslav, Azam Khan, Daniel Wigdor, Michael

Brudno. PhenoBlocks: Phenotype Comparison
Visualizations IEEE TVCG 2015.

Nicole Sultanum, Devin Singh, Michael Brudno, Fanny
Chevalier. Doccurate: A Curation-Based Approach for
Clinical Text Visualization IEEE TVCG 2019.
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Clinical Expert
Expert

Michael Glueck, Mahdi Pakdaman Naeini, Finale Doshi-Velez, Fanny Chevalier, Azam Khan, Daniel Wigdor PhenoLines: Phenotype
Comparison Visualizations for Disease Subtyping via Topic Models. IEEE TVCG 2017.
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Do hurricanes with more feminine names

cause more deaths?










“If you torture the data long enough, it will confess.”

— Ronald Coase, 1988 (Nobel Laureate)



Statistical Analysis & Reporting

Analyzed Reported

traditional analysis

Low transparency



Statistical Analysis & Reporting

Analyzed Reported Analyzed  Reported

traditional analysis planned analysis

Low transparency High transparency




Do soccer referees give more red cards to

dark-skinned players than light-skinned ones?




Same Data, Many Possible Analyses

Zixin’s plan Sophia’s plan
Skin colour: |
3-levels: dark, medium, light Skin colour:

5 levels: (very) dark, medium, (very) light
Co-variate use:

Control for positions (defensive Co-variate use:
players may commit more fouls) Control for referees' skin colour
Transformations: Transformations:
Average skin-tone ratings (mean) Max (darkest) skin-tone rating
Exclusions: Exclusions:
Player-referee with no red card Games with no red card

Analytic approach:






Brian A. Nosek et al. (2015) Many analysts, one dataset: Making transparent how variations in analytical choices affect results



Same Data, Many Possible Analyses

Analyzed Reported Analyzed  Reported Analyzed  Reported

traditional analysis planned analysis multiverse analysis

Low transparency High transparency Even higher transparency



Multiverse Analysis

Analyzed  Reported

Performing and reporting all analyses
corresponding to a
large set of reasonable analysis scenarios.

multiverse analysis

Steegen et al. (2016) Increasing Transparency Through a Multiverse Analysis
Simonsohn et al. (2015) Specification Curves: Descriptive and Inferential Statistics on All Reasonable Specifications



How to report all
of these analyses?



Tasks and Visualizations

Brian D. Hall, Yang Liu, Yvonne Jansen, Pierre Dragicevic, Fanny Chevalier, Matthew Kay. A Survey of Tasks and Visualizations in
Multiverse Analysis Reports COMPUTER GRAPHICS forum. 2021



Tasks and Visualizations

Category Task
C " Composition > Process: understand the process that defines and creates the universes being considered.
omposition - - _
Composition > Parameters: understand the definition and composition of universe parameters and parameter values.
Out Outcome > Range: assess range or spread of outcome values across all universes.
utcome
Outcome > Frequency: assess overall frequency of outcome values across all universes.
Connect > OutcomeRange: connect parameters to outcomes by comparing similarity or range of outcome values across a subset of uni-
c verses defined by a specific parameter value.
onnect : ,
Connect > OutcomeFrequency: connect parameters to outcomes by comparing frequency of outcome values across a subset of universes
defined by a specific parameter value.
Connect > SpecificOutcomes: connect parameters to outcomes by examining specific outcome values of interest and identifying parameter
values that lead to those outcomes.
ConnectCombo > OutcomeRange: connect combinations of parameters to outcomes by comparing range of outcome values across subsets
Connect of universes defined by parameter values.
Combinations ConnectCombo > OutcomeFrequency: connect combinations of parameters to outcomes by comparing frequency of outcome values
across subsets of universes defined by parameter values.
ConnectCombo > Idiosyncratic: connect combinations of parameters to outcomes according to idiosyncratic patterns particular to a given
visualization or analysis.
Validat Validate > Metrics: assess validity metrics of universes or com-pare metrics across parameter values.
alidate

Validate > Details: assess validity of universes by examining the underlying details of analyses in each universe to interrogate their validity.

Brian D. Hall, Yang Liu, Yvonne Jansen, Pierre Dragicevic, Fanny Chevalier, Matthew Kay. A Survey of Tasks and Visualizations in

Multiverse Analysis Reports COMPUTER GRAPHICS forum. 2021



Category Task

C " Composition > Process: understand the process that defines and creates the universes being considered.
omposition N - .
Composition > Parameters: understand the definition and composition of universe parameters and parameter values.

Out Outcome > Range: assess range or spread of outcome values across all universes.
utcome

Outcome > Frequency: assess overall frequency of outcome values across all universes.

Connect > OutcomeRange: connect parameters to outcomes by comparing similarity or range of outcome values across a subset of uni-

verses defined by a specific parameter value.

Connect . :
Connect > OutcomeFrequency: connect parameters to outcomes by comparing frequency of outcome values across a subset of universes

defined by a specific parameter value.

Connect > SpecificOutcomes: connect parameters to outcomes by examining specific outcome values of interest and identifying parameter
values that lead to those outcomes.

ConnectCombo > OutcomeRange: connect combinations of parameters to outcomes by comparing range of outcome values across subsets
Connect of universes defined by parameter values.

Combinations ConnectCombo > OutcomeFrequency: connect combinations of parameters to outcomes by comparing frequency of outcome values
across subsets of universes defined by parameter values.

ConnectCombo > Idiosyncratic: connect combinations of parameters to outcomes according to idiosyncratic patterns particular to a given
visualization or analysis.

Validat Validate > Metrics: assess validity metrics of universes or com-pare metrics across parameter values.
alidate

Validate > Details: assess validity of universes by examining the underlying details of analyses in each universe to interrogate their validity.

Brian D. Hall, Yang Liu, Yvonne Jansen, Pierre Dragicevic, Fanny Chevalier, Matthew Kay. A Survey of Tasks and Visualizations in
Multiverse Analysis Reports COMPUTER GRAPHICS forum. 2021



Visual Summaries

Steegen et al. (2016) Increasing Transparency Through a Simonsohn et al. (2015) Specification Curves: Descriptive and
Multiverse Analysis Inferential Statistics on All Reasonable Specifications



Can we do better?



http://worrydream.com/ExplorableExplanations/



http://worrydream.com/ExplorableExplanations/
http://worrydream.com/ExplorableExplanations/

Explorable Multiverse Analysis Report
(EMAR)

Pierre Dragicevic, Yvonne Jansen, Abhraneel Sarma, Matthew Kay, Fanny Chevalier Increasing the Transparency of Research
Papers with Explorable Multiverse Analyses. ACM CHI. 2019.



https://explorablemultiverse.github.io/




Promote and support

transparent statistical reporting

Pierre Dragicevic, Yvonne Jansen, Abhraneel Sarma, Matthew Kay, Fanny Chevalier Increasing the Transparency of Research
Papers with Explorable Multiverse Analyses. ACM CHI. 2019.




multiverse: R library

Abhraneel Sarma, Alex Kale, Michael Moon, Nathan Taback, Fanny Chevalier, Jessica Hullman and Matthew Kay multiverse:
Multiplexing Alternative Data Analyses in R Notebooks ACM CHI. 2023.
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... to lay audiences

Women who frequently dye their hair may be at greater
risk of contracting breast cancer, a new study found.

When Keanu Reeves walked into a Los Angeles gala holding hands with
artist Alexandra Grant, fans applauded the 55-year-old actor for
choosing an “age appropriate” romantic partner. Most striking about

Grant, 46, was her steel-gray hair.

Why wasn’t she coloring it? In an Instagram post, she explained: In her

20s, she began graying, and she covered it with various shades of dye

until she could no longer tolerate the chemicals.
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... to lay audiences

Zezhong Wang, Jacob Ritchie, Jingtao Zhou, Fanny Chevalier, Benjamin Bach. Data Comics for Reporting Controlled User
Studies in Human-Computer Interaction. I[IEEE TVCG. 2021.
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... to lay audiences

Zezhong Wang, Jacob Ritchie, Jingtao Zhou, Fanny Chevalier, Benjamin Bach. Data Comics for Reporting Controlled User
Studies in Human-Computer Interaction. I[IEEE TVCG. 2021.
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Visualizations tailored to researchers’ goals & tasks
Transparent research practice
Innovative media for public understanding
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