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Objective of the project:
develop a WoE approach



The origin of «Weight of Evidence»: Bayesian calculation
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Good, I.J., 1960. Weight of evidence, corroboration, explanatory power, information and the utility of experiments. J. Roy. Stat. Soc. B. 



How can our BN be used in a WoE approach?
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Our BN-WoE should be 
• consistent with WoE 

approaches recommended 
for regulatory frameworks 
(ECHA, EFSA, US EPA)

• quantitative
• intuitive
• flexible



The BN model shown so far is a conceptual version
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The real BN model is quantitative
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Moe et al. 2020. Env Mod Soft



The real BN model is quantitative
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1) All nodes are quantified 
by probability distributions

Moe et al. 2020. Env Mod Soft

2) Arrows = causal links = 
Conditional Probability Tables 



What are Conditional Probability Tables?
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Moe et al. 2020. Env Mod Soft

Examples of methods:
• Expert judgement
• Data: count of observations
• Theory, equations, algorithms
• Model predictions



Our BN has both continuous values and categories
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3) Continuous nodes
for real input values 
= evidence
(currently max. 10)

4) Transition from 
continuous to 
discrete nodes
(intervals)

5) «Backward
calculation»

2) Arrows = causal links = 
Conditional Probability Tables 

1) All nodes are quantified 
by probability distributions

6) Chemical category 
«unknown»

Moe et al. 2020. Env Mod Soft



How can our BN be used in a WoE approach?
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How can our BN be used in a WoE approach?

1

2

3
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= input data

- by Conditional Probability Tables

- by a Conditional Probability Table



How can we use CPTs to weight the evidence?
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Narrow probability 
distribution 

= low uncertainty
= high weight 

of the evidence
«Aniline»

Wide probability 
distribution  

= high uncertainty 
= low weight 

of the evidence 
«Neutral organic»

Our CPTs can be improved by
• Involving more experts
• Using more data
• Using equations
• etc.



Demonstration of the web interface (WP4)
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Next steps:
WP3 (BN model) & WP4 (web interface) 



Planned activities: WP3 (BN model)
Task 3.1 Model refinement

• Add new lines of evidence from WP2
• Develop a sub-model for each LoE 

• Object-oriented Bayesian network

• Include more data from WP1
• Toxicity data + metadata

• Uncertainty

• Prior probabilities and conditional 
probability tables will be improved 
• new data, methods and/or experts

• Toxicity intervals will be refined 
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2.2 Metabolism

2.3 Gill cytotoxicity

2.4 Neurotoxicity



Planned activities: WP3 (BN model)
Task 3.2 Model calibration 

• Improve the integration of 
lines of evidence:  
optimize the weighting

Task 3.3 Model evaluation

• Assess the accuracy of the BN 
predictions

• Sensitivity analysis

• Value-of-information analysis
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2.2 Metabolism

2.3 Gill cytotoxicity

2.4 Neurotoxicity



«It’s better to be roughly right 
than precisely wrong»
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Realistic situation: 
aim of our BN model

Ideal situation Typical situation:  
point estimate 

without uncertainty



If we remove the chemical category «unknown» ... 
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6) Chemical category 
«unknown»

• We can combine the lines of 
evidence more efficiently by 
equations

• We can more easily add more 
lines of evidence 
 from WP2

• We can use new data and 
methods to optimize the 
integration of lines
 from WP1



Planned activities: WP4 (web interface)

• The BN model will be deployed with a publicly available web-based user interface

• Evaluation and testing via partnerships with the project Monitoring Team, Scientific 
Advisors, Research Team, and additional experts

Task 4.1: Web-based user interface

• Create and maintain dedicated web-site: http://swift.hugin.com (NEW)

• Adjust and extend interface to additional lines of evidence

• Additional functionality to import data and explorative visualization tools

Task 4.2: Technical user manual

• Technical user interface (Wiki-style): continuous improvements based on user feedback

• Introduction to technology and explanation of BN model

• Case examples of BN model usage

• Guidelines on using the BN model and its web interface
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http://swift.hugin.com/


From 
correlations 

to causal 
relationships


