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Today’s Agenda [ Work in Progress]

Introduction

Motivation

* Challenges in Reasoning
* Lack of Knowledge

Objective

* Pandemic Triage Decision Support with Al

Project Presentation & Call for Expertise

e Conceptual Overview
* Bayesian Network Model
*  Knowledge Elicitation Workflow with BEKEE

* BayesiaLab WebSimulator Demo
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Resources

Webinar Materials Available in the BayesiaLab Community

e Slides

Network Model

WebSimulator Link

Webinar Recording

* Q&A
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Resources

Question? ]

“Start a new topic”

Q&A
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Event Photos

DORSCON
Orange in
Singapore

Schools and
Universities
Closed in UAE
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Challenge

Collage
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Motivation: Could | be sick?
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Motivation

Disease > Symptom

Human reasaning is f lawed
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Please see Part 1 of
this webinar series

rt 1

BayesialLab.com forum.bayesia.us/category/covid



stefan.conrady@bayesia.us forum.bayesia.us/category/covid



BayesiaLab.com forum.bayesia.us/category/covid



DEAD
END

BAD DATA
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Motivation

COVID-19 Status Quo

* Incomplete data & missing values
* Reporting delays

* Inconsistent testing

* Fake news & propaganda

* Minimal clinical experience

* Therapy reports are anecdotal

* Fragmented knowledge

* Incomplete clinical trials

* Many opinions
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Motivation

“Without data, you're
just another person

with an opinion.”

W. Edwards Deming
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With data, you can use
Artificial Intelligence.



Artificial Intelligence — “Upstream”

1. Knowledge Base Creation
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Artificial Intelligence — “Downstream”

2. Inference Engine
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WebSimulator
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Al Framework: Bayesian Networks
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Al Framework: Bayesian Networks

BAYESIAN NETWORKS*

Judea Pearl
Cognitive Systems Laboratory
Computer Science Department
University of California, Los Angeles, CA 90024
Judea@es.ucla.edu

Bayesian networks were developed in the late 1970°s to model distributed processing in
reading comprchension, where both semantical expectations and perceptual evidence must
be combined to form a coherent interpretation. The ability to coordinate bi-directional
inferences filled a void in expert systems technology of the carly 198(°s, and Bayesian net-
works have emerged as a general representation scheme for uncertain knowledge [Pearl, 1988,
Heckerman et al., 1995, Jensen, 1996, Castillo et ol., 1997].

Bayesian networks are directed acyclic graphs (DAGs) in which the nodes represent vari-
ables of interest {e.g., the temperature of a device, the gender of a patient, a feature of an
object, the occurrence of an event) and the links represent informational or causal depen-
dencies among the variables. The strength of a dependency is represented by conditional
probabilities that are attached to each cluster of parents-child nodes in the network.

Figure 1 illustrates a simple yet typical Bayesian network. It describes the causal re-
lationships among the season of the year {X;), whether rain falls {(X,) during the season,
whether the sprinkler is on {X;) during that season, whether the pavement would get wet
(X4), and whether the pavement would be slippery {X5). Here, the absence of a direct link
hetween X; and X, for example, captures our understanding that the influence of seasonal
variations on the slipperiness of the pavement is mediated by other conditions {e.g., wetness).
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Objective: Pandemic Triage Decision Support
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1. Qualitative Knowledge Elicitation

Qualitative Bayesian
Network Model
Facilitator

BEKEE

Domain Experts,
e.g., Doctors, Scientists
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2. Quantitative Knowledge Elicitation

BEKEE

BEKEE Server

Quantitative Bayesian
Network Model
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3. Publish Model via BayesiaLab WebSimulator
() =
BEKEE Qs

~ &
/’ < 2 A

) Ky
$ S

BayesialLab.com forum.bayesia.us/category/covid



BEKEE
Step 1 - Registration and Activation
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BEKEE
Step 3 - Invitation
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BEKEE
Step 4 -Log In
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BEKEE
Step 5 - Your session
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BEKEE
Step 6- Chills

©2020 Bayesia SAS

Tous droits réservés. Reproduction
interdite, de tout ou partie, sans
I'accord écrit de Bayesia




Probabilistic Labels
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BayesialLab Trial

Try BayesialLab Today!

e Download Demo Version:
www.bayesialab.com/trial-download

* Apply for Unrestricted Evaluation Version:
www.bayesialab.com/evaluation

med
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Webinar Series

Reasoning Under Uncertainty

e March 20 Part 1 — Differential Diagnosis of Diseases
 March 26 Part 2 — Pandemic Triage with Bayesian Networks
* April 2 Part 3 — Epidemic Modeling with Temporal Bayesian Networks

e t.b.d. Part 4 — “Test & Treat” vs. Presumptive Treatment Decision Support

Program Subject to Change — Check for Updates
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Reasoning Under Uncertainty

Epidemic Modeling

Epidemic Modeling with Temporal Bayesian Networks
Webinar on April 2, 2020, 11 a.m. (CDT -b)
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Bayesian Networks & BayesialLab

A Practical Introduction for Researchers
* Free download:
www.bayesia.com/book

* Hardcopy available on Amazon:
http://amzn.com/0996533303

25,000

Downloads
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stefan.conrady@bayesia.us

jouffe@bayesia.com BayesianNetwork

linkedin.com/in/stefanconrady

facebook.com/bayesi
linkedin.com/in/lioneljouffe acebook.com/bayesia
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