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Epistemic uncertainty and 
evidence aggregation



3Gelman & Loken 2014

Science is full of decision points
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Scientific literature is messy 

?



Systematic review
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💡💡 Defining a question

🔎🔎 Querying literature 

🗃🗃 Coding articles

Evidence aggregation



Systematic review

6

💡💡 Defining a question

🔎🔎 Querying literature 

🗃🗃 Coding articles

Evidence aggregation

Collating study results

Meta-analysis

Statistical inference
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Scientific literature is messy 

? !
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Things that make meta-analysis hard

?
!

Risk of bias

Measurement consistency

Applicability to target context

Sources of 
epistemic 
uncertainty



9






10

MetaExplorer
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MetaExplorer
Scoping view






12

MetaExplorer
Scoping view
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MetaExplorer
Review management
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MetaExplorer
Evidence extraction
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MetaExplorer
Evidence extraction
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MetaExplorer

?
!

Risk of bias

Measurement consistency

Applicability to target context

Sources of 
epistemic 
uncertainty

> Flag the study result

> Meta-analyze separately

> Show, but don’t meta-analyze

Triage view
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MetaExplorer
Triage view
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MetaExplorer
Exploration vs Triage
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MetaExplorer
Visualization & meta-analysis
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MetaExplorer
Visualization & meta-analysis
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Experiments: ground truth is unknown

Guided tour: hear from experienced meta-analysts 

MetaExplorer
Evaluation

Case studies: require a huge commitment
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Interface as a partner in analysis

MetaExplorer

“I would model this tool to be a grouchy reviewer that constantly 
convincing me not to publish the study because I don’t have a 
corpus that is good enough, or I don’t have enough certainty.” 
(P09).

Evaluation
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Interface as a partner in analysis

MetaExplorer

“Now that I’ve seen this, I really think that needs to be an integral 
part of a meta-analysis. I have to admit that in meta-analyses I’ve 
been involved in, these conversations didn’t come up that much. I 
don’t remember having deep, long conversations about how 
studies contribute to making policy decisions for particular 
situations in a particular context.” (P12).

Evaluation
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Interface as a partner in analysis

Standardization vs customization

MetaExplorer

“I typically think about [epistemic uncertainty] more manually, 
less systematically. It comes up all the time, but the tool allows 
you to have a very strict, very formal way of dealing with it.” 
(P02).

Evaluation
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Interface as a partner in analysis

Standardization vs customization

MetaExplorer

“Would you make this more flexible for people who are in 
engineering or ecology and evolution? Because our experiments 
or studies are very much different than social psychology, like a lot 
of ecology and evolution is observational.” (P05).

Evaluation
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Retrospective



� 4 professors and 1 postdoc @ UW Medical Center
 Healthcare economics, sleep & health, STEM education

� 2 PhDs @ Seattle Veterans Affairs Medical Center
 Treatments for PTSD and SUD

� 4 scientists @ Naval Air Warfare Center Training Systems Division
 Trainings for military personnel
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Retrospective
Interviews with 11 scientists
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Retrospective
Pain points in current practice

Exploration or post-hoc inference

“Through those discussions that we have, we’ll have suggestions 
for different types of analysis we can conduct that might split the 
hair a little bit differently and give us additional information that 
we can then decide, ‘Okay, what is the best way to report this 
now that we’ve looked at it both of these ways?”’ (P6) 
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Retrospective
Pain points in current practice

Exploration or post-hoc inference

Decision rationales documented inconsistently
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Retrospective
Pain points in current practice

Exploration or post-hoc inference

Decision rationales documented inconsistently

Communicating uncertainty

“They do care about the fidelity of the data, they just don’t want a 
chart on it.” (P11) 
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Challenges
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Communicating uncertainty

Collaboration

Challenges

Workflow customization

Resolving interacting biases

Sophisticated model specifications

Shades of gray in applicability

Interoperability with other tools
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Alex Kale       
      AlexKale17

      kalealex

      kalea@uchicago.edu

Thanks!

What challenges are most important in your work?

How do you want tools to integrate into your workflow?

Discussion
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