
Stop Using Plausibility as the Criterion for Explainable AI

Motivation: Responsible evaluation of XAI Plausibility is an invalid measure of explainability

Using the plausibility criterion is unscientific: it lacks construct validity
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AI applications in critical tasks

eXplainable AI (XAI)

Explainability
accountability, transparency

Rigorous evaluation Critical examination of a main 
evaluation criterion: plausibility

provide rationales for AI predictions in 
human-understandable ways [1]

• Explainability is an AI ethics principle, 
acting as a check and balance to hold 
technical sectors accountable [2].

• Explainability or other benefits of XAI 
do not automatically hold by design or by 
theoretical guarantee, and they must 
undergo rigorous evaluation.

• The evaluation methods are vital to 
safeguard the scientific and responsible 
development of XAI, and they should 
withstand critical examinations.
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Using the plausibility criterion increases 
misleading explanations
Using the plausibility criterion is unethical: it manipulates users and destroys trust
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● Original definition: Plausibility assesses the reasonableness of an AI 
explanation by comparing it with human prior knowledge [3].
○ Can be assessed with human subjects.

● Computational definition: Plausibility is the content similarity or 
agreement between AI and human explanations expressed in the same 
explanation form (illustrated below).
○ Can be assessed computationally.
○ Metrics: feature correlation, feature localization, pointing game rate, etc.

Hi AI, give me a second opinion on 

this patient.
I predict the diagnosis 

is pneumonia.
Why? I think it's tumor. 

emm......

When doctors are using AI

AI, what do you think of the case?

I think the suspect is guilty.

On what ground? I'll need to 

document it and discuss with 

my colleague.
It’s hard to tell...

When judges are using AI

Open question
What are we missing in our community to prevent prevalent mistakes like this? [5]

Plausibility: 
the similarity between AI and human explanations

Plausibility is a common criterion in XAI evaluation
• 1/3 of XAI papers published in 

prominent AI conferences used 
the plausibility criterion [4].

• The plausibility criterion is also 
common in XAI literature reviews 
and programming libraries.

Thick 
definition

Plausibility assesses the 
reasonableness of an AI 
explanation by comparing it with 
human prior knowledge [3].

Can be assessed with human subjects.

Computational 
definition

Plausibility is the content 
similarity or agreement between 
AI and human explanations 
expressed in the same explanation 
form (illustrated below).

Can be assessed computationally:

Thick definition Computational definition

Definition Plausibility assesses the reasonableness 
of an AI explanation by comparing it 
with human prior knowledge [3].

Plausibility is the content similarity or 
agreement between AI and human 
explanations expressed in the same 
explanation form (illustrated below).

Assessment 
method

Can be assessed with human subjects. Can be assessed computationally:

i.e., human explanations are not ground truth of AI 
explanations
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User: Why do you 
predict it is a fly?
AI: Because I identify 
the discriminative 
features of big eyes 
and green body.

User: Why do you 
predict it is a bee?
AI: Because I identify 
the discriminative 
feature of flower.
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Example IV 
Implausible reason, right prediction

User: Why do you predict 
it is a bee?
AI: Because I identify the 
discriminative feature of 
long antennae and 
wide hairy legs.

Example I 
Plausible reason, right prediction

Example II 
Plausible reason, wrong prediction

User: Why do you 
predict it is a fly?
AI: Because I identify 
the discriminative 
feature of toothbrush.

Example III 
Implausible reason, wrong prediction

AI model
(the cause)

The main purposes of 
explainability, and the 
role of XAI, is to 
faithfully identify and 
present the ideal and 
non-ideal signals in AI 
prediction process.

Using the plausibility criterion undermines 
human autonomy and cannot achieve 
complementary human-AI performance

How to use plausibility properly? 
Use it as a means, not as an end (criterion)

Our finding suggests an alternative objective of AI development
The AI agenda does not necessarily need to focus on outperforming and 
replacing humans. By making AI a good team member that can reliably 
indicate its weaknesses and limitations, we can achieve better performance 
even with an inferior AI [5].

The plausibility criterion does 
not specify how the effect 
(explanation) will relate to the 
underlying cause, encouraging 
a spurious positive semblance.

Plausibility Decision 

evaluate and optimize XAI for users’ intended purposes

Explanation goal
 

legs, flower

How X identifies A? How A infers Y ?Input Output② Important feature set 
③ Major premise① Minor premise

A. Structure of explanation in syllogistic form

Input Output② Important feature set 

Bee
① It is unclear what AI focuses on ③ It shows no conclusive features for 

the prediction

Plausibility
[0, 1] 

Understandability 

0.4, implausible Not understandable 

The overlap 
between 
human and AI 
explanation

B.     Three cases of different levels of plausibility and understandability 

Bee① It looks like the AI is more 
focusing on legs

③ Legs are a discriminative feature for 
the prediction Understandable 

Bee
① Text and image clearly indicates that 
AI focuses on the leg and flower features

③ Legs are a discriminative feature, and 
flowers are a spurious feature for prediction Understandable 

Case
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Features: 

Difficult to infer 
from the premise

Easy to infer 
from the premise

0.9, plausible

0.4, implausible

Using the plausibility criterion can marginalize 
other alternatives of enhancing understandability

XAIAI

[4] M. Nauta, et al. From Anecdotal Evidence to Quantitative Evaluation Methods: A Systematic Review on 
Evaluating Explainable AI. 2023. ACM Computing Surveys

[5] W. Jin, E. L. Zheng, G. Hamarneh. Making Power Explicable in AI: Analyzing, Understanding, and 
Redirecting Power to Operationalize Ethics in AI Technical Practice. 2025. arXiv: 2510.10588

Blind spots in XAI
1. XAI is to hold AI 
accountable, not to 
persuade users to 
adopt AI predictions.

2. Assumptions for human 
explanations (e.g., the quality of 
explanation is validly associated with 
the quality of decision) do not 
automatically hold for AI explanations. 

Optimizing AI models 
to learn plausible 
features 

should not be 
confused with 

Optimizing/evaluating XAI 
algorithms to present plausible 
featuresUnsuitableSuitable


