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The prior is a key ingredient to the assurance calculation

Discuss with your neighbour(s) what the prior for the confirmatory study could look like.

How confident are you about your prior? Are there any aspects you would like to understand better 
before deciding on a final prior?
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A prior based on data alone

The effect estimate and its standard error could be used to define a prior using a normal distribution

For the proof of concept study the effect estimate was 2 MMD, with a SE of 0.89

Note that a normal prior assumes that it is equally likely that the effect is smaller or larger than the 
observed effect from the proof of concept study (symmetric prior)

If data is available, this is very valuable in defining a prior
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Unfortunately, available data does not always reflect what 
we need
There are many differences between the proof of concept study and the confirmatory study that makes 
it difficult to translate the results directly to expectations for the confirmatory study

• Endpoint collected at different timepoints (Week 4 versus Week 12)
• Larger sample size (possibly including more countries/different sites)
• Different mode of administration
• More frequent dosing
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Prior elicitation from clinical experts can be used to take 
into account uncertainties that are not captured by data
• Priors are based on a mixture of internal and external data which typically requires modelling to link 

the different sources.
• E.g. internal data from proof of concept study, data from other (internal or external) studies on likely placebo 

effect, effect at 12 weeks etc.
• In some cases, little or no relevant data are available
• In both situations it can be helpful to draw on expert knowledge to translate available information 

into a prior distribution, either for the target parameter (effect), or for nonidentifiable parameters in a 
complex quantitative model

• Formal prior elicitation methods have been developed to derive priors based on input from clinical 
experts

Dallow, N., Best, N., & Montague, T. H. (2018). Better decision making in drug development through adoption of formal prior elicitation, (July 2017), 301–316. https://doi.org/10.1002/pst.1854
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Prior elicitation – Roulette Method
• The expert defines a range of 

plausible values
• This range is divided into a number of 

bins
• A fixed number of ‘chips’ is provided 

to the expert who is to distribute them 
over the bins (typically 20 works well)

• The proportion of chips in a bin gives 
the probability that the value of 
interest lies in this range

Method is often considered intuitive, but 
risk of too much focus on making 
distribution look ‘nice’ – training needed
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Prior elicitation – modified PERT distribution

Defined by four parameters that are easy to interpret:
• Minimum possible value (a)
• Maximum possible value (c)
• Most likely value (b)
• Shape parameter (𝛾, make curve flatter or narrower)

Related to a beta distribution with additional 
assumption that the mean is:

𝜇 =
𝑎 + 𝛾𝑏 + 𝑐
𝛾 + 2

Used for prior elicitation due its easy interpretation of 
the parameters
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The SHELF elicitation framework discussed in the previous 
session can be used to obtain a prior from multiple experts

See also: Dallow, N., Best, N., & Montague, T. H. (2018). Better decision making in drug development through adoption of formal prior elicitation. Pharmaceutical Statistics, 17(4), 301–316.

(and a good moderator)
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Combining priors from different experts
Once priors 𝑝1 𝛿 ,… , 𝑝𝑘 𝛿 have been obtained from different experts, they need to be combined into a 
consensus prior p 𝛿 ,. 

1. Consensus through discussion – experts reveal their priors and agree on a common prior through 
discussion

2. Linear pooling

𝑝 𝛿 =
𝑖=1

𝑘

𝑤𝑖𝑝𝑖(𝛿)

3. Logarithmic pooling

𝑝 𝛿 = 𝑐 ෑ
𝑖=1

𝑘

𝑝𝑖 𝛿 𝑤𝑖

Where 𝑤𝑖 𝑖 = 1,… , 𝑘 are weights summing to one that can be used to give more weight to specific 
experts.
Figure from Dong, Jiayuan & Liao, Jiankan & Huan, Xun & Cooper, Daniel. (2023). Expert elicitation and data noise learning for material flow analysis using Bayesian inference. Journal of 
Industrial Ecology. 27. 10.1111/jiec.13399. 

𝛿

p(𝛿)
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Be aware of cognitive bias when designing/eliciting a prior

Anders is from Denmark and loves playing the trumpet. Which occupation is Anders more likely to 
have:

A. Anders is a musician in the national orchestra
B. Anders is a farmer

How biased are you? ☺
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Cognitive bias - to be aware of when designing a prior

This is a non-exhaustive list.
Image from: Cognitive and Unconscious Bias: What It Is and How to Overcome It (betterup.com)

Tendency to trust 
information that confirms 
our existing beliefs

Bias where people react 
differently to a particular 
decision depending on how 
it’s presented, or “framed”Bias due to a drive for 

consensus in group 
decisions. 

Tendency to be overly 
influenced by the first 
piece of information that 
we hear

Tendency to perceive past 
events as more predictable 
than they actually were

Tendency to continue a 
behavior because of 
previously invested resources

The idea that something you 
perceive as negative has a 
stronger impact on youA person's perception is 

affected by what they're 
paying attention to.

Tendency to allow our 
impression of others in 
one area to influence our 
overall impression.

Tendency to claim 
success for successes but 
not failures

Being more confident than 
you should be.

Framing Effect

And in general when doing research ;)

https://www.betterup.com/blog/cognitive-bias
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Discuss with your neighbour(s)

Discuss which types of bias can be reduced using the SHELF framework.

Do you have any other suggestions to avoid cognitive bias?
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Probability of success evaluation based on expert opinions

At Eli Lilly, probabilities of 
success (PoS) of drug 
development projects were 
elicited from a trained 
assessment group in 
collaboration with project 
teams

20 years of data shows that 
they were quite accurate

It can be done!

Toward Superforecasting®: Lessons from the Eli Lilly Probability Assessment Panel | SDG – YouTube
Further reading on avoiding bias: Superforecasting: The Art and Science of Prediction by P.E. Tetlock and Dan Gardner

https://www.youtube.com/watch?v=mBDh5yivq7M

