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	PART  1: Comments



	
	Reviewer’s comment

Artificial Intelligence (AI) generated or assisted review comments are strictly prohibited during peer review.

	Author’s Feedback (It is mandatory that authors should write his/her feedback here)


	Please write a few sentences regarding the importance of this manuscript for the scientific community. A minimum of 3-4 sentences may be required for this part.


	See comments below
	

	Is the title of the article suitable?

(If not please suggest an alternative title)


	See comments below
	

	Is the abstract of the article comprehensive? Do you suggest the addition (or deletion) of some points in this section? Please write your suggestions here.


	See comments below
	

	Is the manuscript scientifically, correct? Please write here.
	See comments below
	

	Are the references sufficient and recent? If you have suggestions of additional references, please mention them in the review form.
	See comments below
	

	Is the language/English quality of the article suitable for scholarly communications?


	See comments below
	

	Optional/General comments


	Comments to authors:

1. This manuscript provides a timely synthesis of mathematical frameworks for Explainable AI (XAI), bridging symbolic logic, causal inference, and probabilistic modeling. By formalizing explanations as logical rules such as  

   IF \( P_a(x) \land P_b(x) \land \dots \) THEN \( Y = y \),  

   it offers a rigorous foundation for interpretable machine learning in high-stakes domains like healthcare. The paper further introduces formal metrics—e.g., fidelity \( \mathcal{F} = \mathbb{E}_x[|f(x) - \hat{f}_E(x)|] \) and interpretability \( \mathcal{I}(r) = 1 / |r| \)—that advance XAI from heuristic practice toward a quantifiable science. The proposed hybrid objective  

   \( \min_{\theta} L(f_\theta; D) + \lambda R(\theta, \text{Rules}) \)  

   demonstrates a practical balance between predictive accuracy and human-understandable reasoning, making this work highly valuable to both researchers and practitioners.

2. Yes, the title “Explainable Artificial Intelligence (XAI): Mathematical Frameworks for Interpretable Machine Learning” is suitable. It accurately reflects the paper’s core focus on formal, mathematically grounded approaches to interpretability.

3. The abstract is comprehensive but would benefit from briefly mentioning the proposed mathematical measures of explanation quality. Specifically, adding a sentence referencing formal metrics—such as interpretability defined as \( \mathcal{I} \propto 1 / \text{(number of predicates)} \) or fidelity to the original model—would better highlight the paper’s theoretical contribution beyond a literature review.

4. The manuscript is scientifically correct. The use of causal structural equations \( X_i = f_i(\text{Pa}_i, U_i) \), interventional distributions \( P(Y \mid \text{do}(X = x)) \), and probabilistic decomposition of \( P(Y \mid x) \) aligns with established causal and Bayesian literature. The hybrid neuro-symbolic formulation is logically consistent and supported by empirical results.

6. The English is clear and appropriate for scholarly communication. Minor issues (e.g., “en hances”, inconsistent spacing in “behaviour ”) suggest a light copy-edit would improve polish, but they do not hinder comprehension or scientific rigor.
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