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Best, second-best 
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explanations
- How they matter to reasoning 
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Inference to the best explanation
▪ We infer to (the truth of) the best explanation of a given 

phenomenon

? ? ?
Why am I stuck in traffic?



3

Douven & Schupbach (2015)
▪ Subjects use both explanatory considerations and conditional 

probabilities
▪ Difference in explanatory goodness also plays a role in belief 

updates
▪ But the experimental setup may have left little room for ‘deep’ 

explanatory thinking

A B
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Does an explanation need 
to be ‘good enough’ to be 
accepted?

Q1.

Quality Acceptance
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Does the best explanation need 
to be ‘sufficiently better’ than 
the second best?

Quality Acceptance

Q2.
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Q2.Does the best explanation need 
to be ‘sufficiently better’ than 
the second best?
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Hypotheses
H1. An explanation needs to 
be above a certain threshold 
in order to be accepted.
Lipton’s ‘good enough’ criterion  
(Lipton, 2004).

H2. If the difference in quality 
between best and second 
best explanation is small, 
then we are less inclined to 
infer to the best explanation.
Bird’s ‘sufficiently better’ criterion 
(Bird, 2000).
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intro 6 scenarios
(quality)  demographics

Experiments 1 & 2A (between subjects)

intro 6 scenarios 
(belief & probability)  demographics

▪ ‘In your opinion, how good is (are) the following 
explanation(s) of the murder?’ [7 points Likert-scale]

▪ ‘Do you agree that it was X who committed the murder?’
▪ ‘How likely do you think it is that X committed the 

murder?’ [scale from 0 to 100]
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Strong explanation
“Lady Windermere was found murdered in her castle. A police investigation is 
under way to find the culprit. 

Her sister had the following motive: not only did the two sisters hate each 
other since they were children, the sister would also inherit Lady 
Windermere’s fortune of £5,000,000 if the latter died, money that the sister 
needed badly for a life-saving operation. According to the coroner, Lady 
Windermere died at 8 p.m. and the sister was seen near Lady 
Windermere’s castle 20 minutes before by a trustworthy witness.”

Ex 1. Role of the absolute quality 
of an explanation
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Intermediate explanation
“Lady Windermere was found murdered in her castle. A police investigation is 
under way to find the culprit. 

Jeeves, Lady Windermere’s butler, had the following motive: he owed Lady 
Windermere £25,000, which he had borrowed from her, and which he 
would be able to reimburse within the next two years. Also, Jeeves has 
always been very fond of Lady Windermere, and his wife and a waiter 
testified that he spent the evening in a local restaurant, having dinner. 

Ex 1. Role of the absolute quality 
of an explanation
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Weak explanation
“Lady Windermere was found murdered in her castle. A police investigation is 
under way to find the culprit. 

Lady Windermere’s niece, who was visiting her during the week of the 
murder, likes to hunt. She was away the evening of the murder but left her 
hunting gun on the coffee table with the security on, but maybe the gun 
fired itself anyways and killed Lady Windermere.

Ex 1. Role of the absolute quality 
of an explanation
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Explanation quality judgments (mixed-effects models; n =275,♀: 158)
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Acceptance and probability judgments (mixed-effects models, n =275,♀: 158)
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Acceptance Probability
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Linear models: acceptance as the dependent variable; explanation 
quality (ME) or probability (MP) as predictors
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EXPLANATION
QUALITY AND IBE
An explanation has to be good enough in 
order to be accepted.
Under a certain threshold, we tend to not 
infer to an explanation.  

C1.

16
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S-I+ condition “Lady Windermere was found murdered in her castle. A police 
investigation is under way to find the culprit. 

▪ Her sister had the following motive: not only did the two sisters hate each other 
since they were children, the sister would also inherit Lady Windermere’s fortune 
of £5,000,000 if the latter died, money that the sister needed badly for a 
life-saving operation. According to the coroner, Lady Windermere died at 8 p.m. 
and the sister was seen near Lady Windermere’s castle 20 minutes before by a 
trustworthy witness.

▪ Jeeves, Lady Windermere’s butler, had the following motive: he owed Lady 
Windermere £250,000, which he had borrowed from her, and which for him is 
an enormous amount of money. He had also occasionally complained to his 
friends about Lady Windermere being too strict. His wife was the only one who 
could testify that he spent the evening at home. 

Ex 2A. Role of the relative 
quality of an explanation
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S-I- condition “Lady Windermere was found murdered in her castle. A police 
investigation is under way to find the culprit. 

▪ Her sister had the following motive: not only did the two sisters hate each other 
since they were children, the sister would also inherit Lady Windermere’s fortune 
of £5,000,000 if the latter died, money that the sister needed badly for a 
life-saving operation. According to the coroner, Lady Windermere died at 8 p.m. 
and the sister was seen near Lady Windermere’s castle 20 minutes before by a 
trustworthy witness.

▪ Jeeves, Lady Windermere’s butler, had the following motive: he owed Lady 
Windermere £25,000, which he had borrowed from her, and which he would be 
able to reimburse within the next two years. Also, Jeeves has always been very 
fond of Lady Windermere, and his wife and a waiter testified that he spent 
the evening in a local restaurant, having dinner.

Ex 2A. Role of the relative 
quality of an explanation
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Mean explanation quality judgments of target explanation 
(mixed-models analysis; n=187,♀: 101)
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Mean acceptance and probability judgments of target explanation
(mixed-models analysis; n=187,♀: 101)
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Linear models: 1. Acceptance as dependent variable
2. Decrease in acceptance as dependent variable. 
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RELATIVE
QUALITY AND IBE
The best explanation has to be sufficiently 
better than the second best explanation in order 
to be accepted.
When the difference in explanation quality is 
small, we are less inclined to infer to the best 
explanation.

C2A.
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But wait...
Possible objection. Are we 
sure that probabilities cannot 
predict acceptance just as 
well as quality?
We recorded quality judgments for 
both explanations, but probability 
judgments only for the target 
explanation.

We should compare the models 
in 2A with a model that has the 
probabilities of both 
explanations as predictors.
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intro 6 scenarios
(probability)  demographics

Experiment 2B (n=77,♀: 41)

▪ ‘How likely do you think it is that X committed the murder?’
▪ ‘How likely do you think it is that Y committed the murder?’

Linear models: Acceptance as dependent variable
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QUALITY VS. 
PROBABILITY
Explanation quality judgments are a 
better predictor of agreement than 
probability judgments. 
The models using the probability of 
both explanations do still worse than the best 
models from experiment 2A.

C2B.
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But why?
H3. The drop in agreement is 
caused by a drop in 
confidence in one’s judgment 
of explanatory bestness. 
Because explanation goodness is a 
vague concept. 

A metacognitive process is a 
process which controls other 
cognitive processes.
A small difference in explanation 
quality could undermine people’s 
confidence in the inference. 
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Ex 3. IBE at the individual level 
and role of meta-confidence

intro 6 scenarios
(quality) distraction 6 scenarios

(belief & meta-confidence)

▪ ‘In your opinion, how good are the following explanation(s) of the 
murder?’ [scale from 0 to 100]

▪ ‘Do you agree that it was X who committed the murder?’
▪ ‘In providing my answer to the above question, I felt...’  

… Guessing / Fairly Certain / Certain I’m right  [scale from 0 to 100]

➔ Three scenarios with a strong alternative and three 
with a weak alternative.
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Participants’ agreement with the target explanations compared 
with their quality ratings (exploratory analysis; n=70,♀: 45)
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Participants’ metacognitive confidence compared with their 
quality ratings (exploratory analysis; n=70,♀: 45)
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1. Binomial models, acceptance as dependent variable
2. Linear modes, metacognitive confidence as dependent variable. 
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Predictions of the two most successful models: GLMD for probability of 
agreement and LMDQ for metacognitive confidence
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EXPLANATIONS AT THE 
INDIVIDUAL LEVEL

Both absolute and relative quality of an 
explanation matter at the individual level.

Difference in explanation quality of both 
explanations is the best predictor of a 
subject’s agreement, as well as the best 
predictor of her metacognitive confidence.

C3.
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REASONING ABOUT
EXPLANATIONS

▪ We used experimental materials with rich content in order to 
prompt a deep notion of explanation.

▪ Explanation quality and difference in explanation quality 
matter to reasoning: the best explanation has to be ‘good 
enough’ and ‘sufficiently better’ for the inference to happen.
 

▪ Explanation quality is a better predictor of agreement than 
probability judgments.

▪ There is strong evidence that this is due to metacognitive 
processes.
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Thanks!
Any questions?
You can reach us at
▪ mirabile.patricia@gmail.com 
▪ igor.douven@gmail.com


