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Goal of today presentation

➢Get a flavor of what you can do with expert elicitation

➢What are some considerations you should think about

➢Provide some case studies to give insight

➢By no means, today offers an exhaustive overview of all 
methods



➢ Bayesian statistics
- Prior information

➢ A priori ‘degree of belief’ – elicited from expert
➢ Represented in probability distribution
➢ Variance of distribution represents (un)certainty

➢ A priori ‘’degree of belief’ – Based on previous studies
➢ Earlier research – is it comparable?

How can we use prior knowledge?



Expert elicitation - What is it?



“The process of creating a probabilistic representation of an 
experts’ beliefs is called elicitation” 

O’Hagan et al., 2006





Expert elicitation – Why?

“The knowledge held by expert practitioners is too 
valuable to be ignored.” 

(Drescher et al., 2013, p. 1)



Reasons for elicitation of expert judgement

➢Experts offer unique information

➢ It can be used to solve problems

➢As additional data to enrich the information 
available

➢As only data, if no data is available

➢ It can serve as quality control

➢Compare experts’ beliefs and other data



Is expert elicitation common?

➢67,000 experts’ subjective probability distributions 
(Cooke & Goossens, 2008)

➢57% of health economic decision models included at least 
one expert-knowledge elicitation parameter (Hadorn et al., 
2014)

➢O’Hagan et al. (chapter 10, 2006) describe examples in 
Medicine, Nuclear industry, Veterinary science, Agriculture, 
Meteorology, Business studies, Economics and Finance
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Expert elicitation – What to do?

➢Specific or non-specific methods
➢Suitable in general or for your problem / prior 

specifically?

How many parameters
➢If more then one, univariate or multivariate solution?

➢Direct vs. Indirect
➢Quantile elicitation
➢Predicting data



Expert elicitation – What to do?

➢Group vs. Individual
➢Aggregation of priors? If so, how?

➢Do they get feedback?
➢What did others say? 
➢Can they adjust in multiple rounds?

➢How much training is there?
➢Are your experts also statistical experts? 



General reflections

➢calibration questions are needed

➢How much training do you experts need?

➢How familiar are they with statistics?
➢Which elicitation method will suit them then?

➢What is the goal of the constructed probabilistic 
representation?
➢Maybe suitable for some goals, not for others?



General reflections

➢Do we always need a full expert prior?
➢Experts can also help to provide constraints on plausible 

parameter space for priors – can already be very helpful

➢Do we have the same nomenclature as our experts?
➢Make sure that the systems of names and terms that 

are used are understood by both the statistical expert 
who facilitates the elicitation and the expert who have 
domain knowledge









Improving elicitation quality

➢Providing Feedback

➢Intuition laypeople improved through graphical 

elicitation techniques (Goldstein & Rothschild, 
2014)

➢Interpretation expert’s beliefs

➢Explicit dialogue 

➢Can be incorporated trough software

➢Recommendation in O’Hagan et al. (2006)



Improving elicitation quality

➢Avoid triggering of heuristics and biases
➢For a great overview see O’Hagan et al. (2006). 

➢Employ face-to-face elicitation
➢Clarifications can be given

➢Training experts and facilitators
➢Make sure all expert undergo the same procedure and 

get the same answers to potential questions they have



Expert elicitation – Five-step method

1) Elicit location parameter 
2) Fit distribution and Provide feedback 
3) Elicit scale and shape parameters
4) Provide feedback
5) Use elicited distribution

Veen D, Stoel D, Zondervan-Zwijnenburg M and van de Schoot R (2017) Proposal for a Five-Step Method 

to Elicit Expert Judgment. Front. Psychol. 8:2110. doi: 10.3389/fpsyg.2017.02110







Priors based on previous studies



Systematically gathering information

➢ Search for empirical studies & Reviews

➢Rate relevance of study sample for population of interest

➢Example case
➢How does working memory develop in young heavy 

cannabis users compared to non-using peers?



Model



Result: 

➢ 4 study samples 
relevant for non-
users

➢ 1 relevant for heavy 
users

➢ 8 remaining 
(typically developing)



Weighted by relevance * 
sample size for each group



Prior information













Contrasting experts’ beliefs and data
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Expert elicitation – Why?

“The knowledge held by expert practitioners is 

too valuable to be ignored. But only when 
thorough methods are applied, can the 
application of expert knowledge be as valid as 
the use of empirical data. The responsibility for 
the effective and rigorous use of expert 
knowledge lies with the researchers” 

(Drescher et al., 2013, p. 1)



Expert elicitation – Quality control

➢Classical method
➢Calibration questions

➢But what if you don’t have many questions to calibrate
on?
➢Maybe one of the reasons why expert elicitation is not

common in psychology?  



Expert elicitation – Quality control

➢Direct comparison expert priors and data
➢Prior predictive distributions – save bet to be uncertain
➢Prior-data conflict measure



Quality Control



Prior-data Agreement



Prior-data Disagreement



Kullback-Leibler Divergence



Kullback-Leibler Divergence



Data Agreement Criterion

➢Bousquet (2008)

➢Take a benchmark prior
➢Compute a posterior based on the data and the 

benchmark prior
➢Get KL-divergence between computed posterior and 

the benchmark prior
➢Get KL-divergence between computed posterior and 

the candidate (expert) prior
➢Compute the ratio of candidate KL / benchmark KL



Data Agreement Criterion

➢Ratio smaller then 1

➢No prior-data conflict
➢The candidate prior resembles the data more closely 

than the benchmark prior







Data Agreement Criterion

➢This leaves the choice for the benchmark
➢Needs to be of low information compared to the data

➢When we have multiple experts
➢We can compare their KL divergences directly or all to 

the benchmark
➢Always look at data visually too



Data Agreement Criterion

➢Always look at data visually too



Case studies 



Experts in a financial institution

➢How good are the prior beliefs of experts?

➢Regional directors provided their beliefs regarding 
average turnover per professional in the upcoming quarter
➢They are experts concerning market opportunities, 

market dynamics and estimating the capabilities of the 
professionals to seize opportunities

➢They were used to providing a single digit estimate
➢We got them to specify their beliefs in terms op priors



Experts in a financial institution

➢We compared their prior beliefs to the actual realization 
of that quarter
➢Benchmark used was uniform prior ranging from 0 (no 

turnover) up to a large value that could not reasonably 
be attained. 



KL divergence DACd Ranking

Expert 1
1.43 0.56 2

Expert 2
2.86 1.12 3

Expert 3
5.76 2.26 4

Expert 4
0.19 0.07 1

Benchmark
2.55 - -











Impact of pediatric burn injuries



Impact of pediatric burn injuries



Impact of pediatric burn injuries

➢ How do Posttraumatic Stress Symptoms (PTSS) develop in children 

with burn injuries?

➢ 8–18-year old from Netherlands and Belgium

➢ Minimal 24-hour stay

➢ Minimal percentage of body burned of 1%

➢ Self-reported posttraumatic stress symptoms



Experts in burn-injuries and PTSS

➢ 7 nurses specialized at working with burn-injuries

➢ 7 psychologists working with the children

➢ From all 3 Dutch burn-institutes

➢ Audio recordings of elicitations for qualitative information



Expert elicitation

➢ Extending the Five-step method from before

➢ Adjusted the method for the elicitation of hierarchical model



Model per child
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Results



Results



Results – KL divergences

Intercept Slope

Benchmark 1 3.04 3.56

Benchmark 2 8.56 8.39

Nurses 8.19 5.88

Psychologists 1.99 2.18

All 2.72 2.63

Expert 1 42.87 59.18

Expert 2 45.16 25.87

Expert 3 6.71 1.23

Expert 4 72.86 55.38

Expert 5 5.66 98.32

Expert 6 2.1 22.17

Expert 7 79.2 59.61

Expert 8 46.97 4.37

Expert 9 2.48 1.28

Expert 10 43.74 67.55

Expert 11 12.78 64.56

Expert 12 99.94 4.88

Expert 13 0.35 3.62

Expert 14 75 74.11



Results – Audio recordings

➢Referring specifically to (concepts of) PTSS

➢All psychologists

➢Only two nurses, though lost of mention of stress

➢Expressing sentiment of more severe cases come to 
mind

➢5 nurses – 1 psychologist

➢Three psychologists reflected on linearity assumption 
of model



Results – Audio recordings

➢Three experts actively reflected based on visual 
feedback and adjusted their input

➢One psychologists and two nurses

➢One experts stated that although they were sure 

about the direction of the trajectory, they felt unsure 
about the associated numerical representation

➢Finally, one expert repeatedly mentioned that they 
found the task hard to do 



Dealing with Expert–Data 
(Dis)Agreement
A case study on Using Questionable Research 
Practices to Survive in Academia

www.rensvandeschoot.com 
@RensvdSchoot
www.linkedin.com/in/rensvandeschoot





N = 







Scenario 1: data fabrication (n=34)









 

(A) 

 

(B) 

 

Prior Predictive Checking



20 experts (58.8%) showed no significant conflict with the data. 

Nine experts (26.5%) significantly underestimated the percentage of 

PhD-candidates who would be willing to publish with fabricated data, 

while the remaining 5 experts (14.7%) significantly overestimated this 

percentage. 



Percentage "Yes, I would try to publish"

Study 2 Study 3 Study 4

Scenario 1: data fabrication 5.9 (n=440)

Scenario 1 (revised): data 

fabrication

9.6 (n=198) 13.4 (n=127)

Scenario 2: deleting outliers to get 

significant results

12.3 (n=407)

Scenario 3: Salami slicing 32.0 (n=397)

Scenario 3 (revised): Salami slicing 38.9 (n=185) 32.8 (n=119)

Scenario 4: gift authorship 59.2 (n=184) 58.8 (n=119)

Scenario 5: excluding information 12.1 (n=182) 16.1 (n=118)
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Proportion Rep Br0 JZS B10 Equality B01

Scenario 3

Original 0.13 4.27E+05

Replication 0.14 3.50E+04 2.64E+03 14.94

Scenario 4

Original 0.31 3.12E+16

Replication 0.29 1.20E+10 8.44E+08 13.70

Scenario 5

Original 0.10 5.34E+03

Replication 0.13 1.05E+04 9.27E+02 12.55

Results Bayes Factor tests applied to Self Question.
Note. Bayes Factors > 1 favor the hypothesis that effect is present.



6-13% would publish … why?



Just to it to survive in academia

“since it will get me closer to obtaining my PhD”

“It's not a solid yes, but a tentative one. I can image, just to be 

realistic, in terms of publishing pressures and not wanting to be out of 

contract, that this would be the best bet after all.”



Pressure of supervisor

“No, unless the project leader also insists. In that case I 

would have a hard time refusing”

“If the supervisors tell me it's okay, I would try to publish 

the data.”

“since it will get me closer to obtaining my PhD”



Why not publish…???

• Belief in a better world (8.8%)

• Afraid it will come back in the future (10.6%)

• To be safe -> conservative (15.9%)

• First ask a senior (22.4%)

• Because of moral conflict (34.2%)



“Never, this goes against all I stand for and this 

is not what research is about, 

I feel very annoyed that this question is even 

being asked”.





NO!

➢ Experts provide unique information

➢ Can be used to solve problems!

➢ As additional data (enrich data)

➢ As quality control 

Expert elicitation only plan B?



NO!

➢ Experts provide unique information

➢ Can be used to solve problems!

➢ As additional data (enrich data)

➢ As quality control 

It might be worth the effort!



You might not want an alternative….



So… what’s next??
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