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Needs for Subjective Risk Assessment 

• Most situations of 
interest have limited data 
on which to base 
objective assessments. 

• The areas of interest are 
the tails of distributions, 
and discernment of low 
probability events poses 
problems for many 
people. 

• Obvious 
military/intelligence 
applications 



Issues with Subjective Assessment 

• Methods of elicitation and aggregation 

– Composite 

– Composite with Feedback 

– Consensus 

• Concerns about heuristics and biases brought 
in by experts (Kahneman et al.) 

• Personality and risk preferences may influence 
answers (Chauvin et al.) 



Issues with Subjective Assessment 

• No real consensus on the proper elicitation 
methods 

– Real need to rigorously examine elicitation 
techniques 

 



Objectives 

• Examine the impact of elicitation procedure 
on subjective assessment accuracy and bias 

• Examine the role of individual personality type 
and risk preferences on subjective assessment 
and accuracy and bias 

• Utilize an economic experiment to insure 
incentive compatibility 



Methods 

• Generic—recruited students from the 
undergraduate and graduate populations 

• Given a statistical knowledge test 

– General knowledge, 10 questions multiple choice 

– Used for “weighting” expertise 

• Myers-Briggs Personality Inventory 

• Risk Aversion Experiment 



Risk Aversion 

Using a 10-sided die insures randomness for the respondent.  Payoffs are real. 



Economic Experiment 

• Respondents provided with samples of data 
drawn from known distributions. 



Economic Experiment 

Presented Questions Payoffs Generated 

The payoffs are intended to focus the respondent’s attention on accuracy, and, thus, 
maximum payoff.  Scalar effects of the size of payoff are always relevant, but at least 
a weak preference for accuracy is generated by this incentive compatibility 
measure. 



Economic Experiment 

• Three treatments 
– Treatment 1—”composite treatment”-respondents 

provided only individual responses (no feedback), n = 
35 

– Treatment 2—” composite with feedback”-
respondents received feedback in the form of all 
individual (anonymous) responses posted on 
computer screen with opportunity to revise, n = 25 (5 
groups of five) 

– Treatment 3—”consensus”-respondents received 
feedback in the form of all individual (anonymous) 
responses posted; were paid a $2 bonus of all group 
members reported the same probability in final round 



Analysis 

• Two analyses 

– Individual errors (SSE) 

– Aggregated errors (MSE) and biases 



Individual Errors 



Individual Errors 

• TDs are the treatment effects (composite base) 
• DDs are the dataset effects (small sample normal 

base) 
• MDs are MBPI designations 

– MD1 = 1 if extrovert 
– MD2 = 1 if sensing 
– MD3 = 1 if thinking 
– MD4 = 1 if judging 



Individual Errors 



Individual Errors 

• Feedback improves accuracy 
– Means of feedback seems less 

important than the existence of 
feedback 

• Distribution/sample size appears 
not to significantly affect error 
rates 

• Knowledge/experience matters 
– Limited in scope here, but 

supports the idea that true 
experts produce better subjective 
estimates 



Individual Errors 

• Personality effects 
– Extroverts performed better—focus attention to outer 

world of people and things; perhaps outward orientation 
leads to better induction? 

– Sensing were more inaccurate—focus attention on five 
senses and discount “gut feelings”; intuitive people listen 
to their unconscious mind 

– Thinkers performed better—focus attention on facts and 
objective reasoning rather than person-centered 
emotional responses 

– Judgers performed better—prefer planned and organized 
approach to life, likely leads to more organized thought 
processes 

Personality matters…now you just have to figure out how to effectively screen for it 
with your experts. 



Aggregate Errors 



Aggregate Errors 

• Again, feedback matters, but it 
does not seem to matter the 
form of the feedback. 

• Here, sample size does matter 
and reduces aggregate error 
rates 

• Weighting scheme does not 
seem to matter 



Aggregate Bias 



Aggregate Bias 

• No real consistent pattern in bias relative to 
feedback 

– Perhaps the consensus reduced it a bit, but the 
relationship is not particularly strong 

• Bigger samples help reduce bias, but not clear 
if there is an “optimal” sample size 

• Weighting scheme does not matter 



Conclusions 

• Use of incentive compatible experiment 
reveals some useful information: 
– Feedback is useful, but the manner is 

less important 
• If aggregating with simple feedback is 

cheaper than a “Delphi” approach, it may 
be preferred 

– Sample size matters in the aggregate, 
but no so much at the individual level 

– Personality and experience or 
knowledge matter, but risk aversion 
does not 

– No consistent pattern to bias 
• We did not allow non-anonymous 

interaction where personality and bias may 
interact; could be a real weakness of 
“Delphi” approaches 



Recommendations 

• Any attempt to elicit subjective estimates of 
risk should include: 

– Some manner of interactive/iterative feedback 

– Persons screened for specific expertise 

– Persons screened for personality types 

– Attention to sample size…but, more attention to 
feedback 


