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Taxonomy of uncertainty 

Variability is naturally occurring, unpredictable change, 
differences in parameters attributable to ‘true’ or 
‘inherent’ variation.  

 Also called ‘natural variation’, ‘aleatory uncertainty’ 
 
Lack of knowledge about parameters or models. i.e, 

measurement error, systematic error, model uncertainty, 
subjective judgement. 

 Also called ‘epistemic uncertainty’ 



Linguistic uncertainty 

• Ambiguity – words have two or more 
meanings, and it is not clear which is 
meant.  

  
• Vagueness – borderline cases. 

 
• Underspecificity – unwanted 

generality. 
 
• Context dependence – a failure to 

specify context.  
(Regan et al 2002) 



Threat Assessments 

Eastern Mount Lofty Ranges Landscape, South Australia (from Greening Australia report)  



The psychology  
of risk perception 

Judgements under uncertainty are coloured by... 
• framing 
• level of personal control 
• understanding of the issues 
• degree of personal experience 
• dreadfulness of the outcome (kill size, outrage) 
• equitability 
• visibility 
• prospects 





Motivational bias 

Morena Mills 



Decision tables 

‘States’ depend on context. 
 
  State 1 State 2 
  
 Act 1 Outcome1,1 Outcome2,1 … 
 Act 2 Outcome1,2 Outcome2,2 … 
 
•Expected Utility of each act is the sum of the utilities for 
each State 
•Utilities encompass costs and benefits in a single 
measure 



Rational decisions  
under risk 

• Calculate Expected Utility of each Act, choose the highest EU 

            State 1     State 2      State 3 

   p=0.1        p=0.4        p=0.5 

  Act 1 (Cull) 1 5  6 

  Act 2 (No cull) 2 2  2 

 

• MaxiMin Rule:  
 Identify the minimal outcome associated with each Act 
 select the Act with the largest minimal value.  

  



Rational decisions  
under uncertainty 

• Characterise uncertainty of Acts, States 

            State 1     State 2      State 3 

                       p=[0.05,0.15]   p=0.4        p=0.5 

  Act 1 (Cull)  [1,2] [4,6] [5,7] 

  Act 2 (No cull) [3,5] [2,3] [2,3] 

 

• MaxiMin Rule:  
 Identify the minimal outcome associated with each Act 
 select the Act with the largest minimal value.  

  



Tools for decision making 

MCDA 
(multiple criteria, social choices) 
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