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	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.


	This manuscript provides a rigorous and conceptually coherent synthesis of information-theoretic approaches for early malware detection, bridging classical Shannon entropy with algorithmic information theory via Kolmogorov complexity. By articulating a multi-level framework that spans statistical, algorithmic, and hybrid informational measures, the work offers a strong theoretical foundation for static malware analysis in the context of increasingly sophisticated obfuscation techniques. The discussion of practical approximations of incomputable measures through compression-based metrics enhances the applicability of the study to real-world cybersecurity systems. Overall, the manuscript is valuable for researchers working at the intersection of cybersecurity, information theory, and algorithmic complexity.
	

	Is the title of the article suitable?

(If not please suggest an alternative title)


	Yes, the title is suitable and accurately reflects the scope and content of the manuscript. It clearly conveys both the methodological focus (information-based approaches) and the theoretical pillars (Shannon entropy and Kolmogorov complexity).
	

	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.


	The abstract is largely comprehensive and well aligned with the manuscript content. However, it would benefit from the explicit mention of practical techniques used as approximations (e.g., compression algorithms, section-level analysis of PE files) to better connect theory with implementation. Additionally, a brief statement on limitations (false positives due to compression or encryption) would improve balance and clarity.
	

	Is the manuscript scientifically, correct? Please write here.
	The manuscript is scientifically sound. The theoretical definitions of Shannon entropy, Kolmogorov complexity, and Normalized Compression Distance (NCD) are correct and consistent with established literature. The logical progression from statistical measures to algorithmic complexity is well structured. Minor clarifications are required in a few mathematical expressions and terminology consistency, but these do not affect the core scientific validity.
	

	Are the references sufficient and recent? If you have suggestions of additional references, please mention them in the review form.
	The reference list is strong and includes seminal works (Shannon, Kolmogorov, Li & Vitányi) as well as relevant applied studies in malware detection. The citations are appropriate and sufficient for the scope of the article. Inclusion of one or two recent (post-2022) studies on compression-based or representation-learning-based malware detection could further strengthen the literature context, but this is optional.
	

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


	The manuscript is generally understandable and uses appropriate scholarly terminology. However, minor grammatical inconsistencies, spacing issues, and occasional typographical errors are present (e.g., spacing around symbols, section numbering, and repeated words). A careful language edit is recommended.
	

	Optional/General comments


	The manuscript is well structured and conceptually rich. With minor revisions focusing on clarity, consistency, and formal precision, it will be suitable for publication.

1. The abstract discusses the continuum between Shannon entropy and Kolmogorov complexity but does not explicitly mention how Kolmogorov complexity is approximated in practice. A short phrase indicating the use of compression-based approximations (e.g., gzip, LZMA) would improve methodological clarity at an early stage.
2. The three analytical levels (“Properties local information”, “Algorithmic structures intermediaries”, “Information signature global”) are conceptually important, but the terminology is grammatically inconsistent. Please revise to “Local informational properties,” “Intermediate algorithmic structures,” and “Global informational signatures” for clarity and consistency.

3. The claim that obfuscation “cannot completely mask its deep informational nature” would benefit from one supporting citation or a short qualifying statement, acknowledging that advanced adversarial mimicry can partially blur these distinctions.

4. In the bullet list of statistical measures, Renyi entropy is introduced without specifying the typical range of α values used in malware analysis. Please clarify whether α < 1 or α > 1 is more relevant for detecting obfuscation-related randomness.

5. In the entropy equation, symbols for the byte probabilities are introduced, but the index range (0–255) for byte values is not explicitly stated. Adding this would improve mathematical completeness and readability for non-specialist readers.

6. The manuscript correctly states that Kolmogorov complexity is incomputable, but the transition to practical approximation could be smoother. Consider adding a bridging sentence explicitly stating that all operational results rely on upper-bound approximations rather than direct computation of K.

7. The entropy ranges provided for PE sections are very useful; however, it is unclear whether these values are empirically derived, literature-based, or indicative ranges. Please clarify the origin of these values in the table caption or accompanying text.

8. The discussion of adversarial mimicry is important but brief. Consider adding one concrete example (e.g., benign installers or packed commercial software) that could trigger false positives, to better contextualize the limitation for practitioners.
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	Are there ethical issues in this manuscript? 


	(If yes, Kindly please write down the ethical issues here in detail)

No ethical issues are identified. The manuscript does not involve human subjects, personal data, or ethically sensitive experiments.
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