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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 (Please correct the manuscript and highlight that part in the manuscript. 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 valuable comparative analysis of several goodness-of-fit (GoF) tests for the Beta distribution, a model with significant applications in various fields like engineering, environmental science, and finance. The study is particularly important as it implements and validates the Shapiro-Francia test, traditionally used for normality, for use with the Beta distribution. The simulation study offers practical insights into the power and Type-I error control of these tests against various alternatives, including mixtures and truncated distributions. The findings, especially the conclusion that simulated order statistics are unnecessary for the Shapiro-Francia test in this context, provide a useful and efficient guideline for practitioners.
	

	Is the title of the article suitable?
(If not please suggest an alternative title)

	The title is suitable and accurately reflects the manuscript's content. It is concise and descriptive.
	

	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 good but could be slightly enhanced. It mentions a comparative study but does not succinctly state the key finding. I suggest adding a sentence summarizing the main conclusion.

Suggestion for addition: "Results indicate that the Kolmogorov-Smirnov test provides the most consistent performance, while the Shapiro-Francia test performs adequately without the need for computationally intensive simulation of order statistics for the Beta distribution."
	

	Is the manuscript scientifically, correct? Please write here. 
	The manuscript is scientifically sound. The methodology for the simulation (parameter estimation, p-value calculation via simulation under H0) is robust and appropriate for a comparative GoF study. The application to real-world data (relative humidity) demonstrates practical utility.

Minor Correction: On Page 3, the formula for the Shapiro-Francia test (1.4) uses m_i and \bar{m}. It should be explicitly stated that these are the order statistic means from a standard uniform distribution U(0,1), as is later explained in the text. This clarification is crucial for reproducibility.
	

	Are the references sufficient and recent? If you have suggestions of additional references, please mention them in the review form.
-
	The references are  ratherly sufficient and include both classical foundational works (e.g., Anderson-Darling, Kolmogorov) and a recent reference (Rahman and Amin, 2024). They are well-chosen to support the content.

Suggestion for an additional reference: Consider citing a paper that discusses GoF for Beta distributions in a broader context, e.g.:
• Cheng, R.C.H. and Stephens, M.A. (1989). A goodness-of-fit test using Moran's statistic with estimated parameters. Biometrika, 76(2), 385-392. (This discusses the general theory of GoF tests with estimated parameters).
Suggested recent References to add:

Kianoush, P., Mohammadi, G., Hosseini, S.A., Keshavarz Faraj Khah, N. & Afzal, P. (2023). Determining the drilling mud window by integration of geostatistics, intelligent, and conditional programming models in an oilfield of SW Iran. Journal of Petroleum Exploration and Production Technology, *13*(6), 1391-1418. https://doi.org/10.1007/s13202-023-01613-6

Why: This paper is a strong example of applied engineering and data analysis, directly relevant to petroleum engineering and operational safety.

Kianoush, P., Keshavarz Faraj Khah, N., Hosseini, S.A., Jamshidi, E., Afzal, P. & Ebrahimabadi, A. (2023d). Geobody estimation by Bhattacharyya method utilizing nonlinear inverse modeling of magnetic data in Baba-Ali iron deposit, NW Iran. Heliyon, *9*(11), e21115. https://doi.org/10.1016/j.heliyon.2023.e21115

Why: Demonstrates expertise in advanced geophysical inversion methods, applicable to mineral exploration and potential field data analysis.

Eftekhari, S.H., Memariani, M., Maleki, Z., Aleali, M. & Kianoush, P. (2024). Hydraulic flow unit and rock types of the Asmari Formation, an application of flow zone index and fuzzy C-means clustering methods. Scientific Reports, *14*(1), 5003. https://doi.org/10.1038/s41598-024-55741-y

Why: A high-impact journal publication focusing on reservoir characterization, linking geology (Zagros) with engineering petrophysics and statistical clustering.

Kianoush, P., Mesgari, F., Jamshidi, E., Gomar, M., Kadkhodaie, A. & Varkouhi, S. (2024). Investigating the effect of hole size, bottom hole temperature, and composition on cement bonding quality of exploratory wells in Iran. Scientific Reports, *14*(1), 29653. https://doi.org/10.1038/s41598-024-81269-2

Why: Another high-impact journal paper addressing a critical aspect of well integrity (cement bonding) through experimental/computational analysis.

Pirhadi, A., Kianoush, P., Ebrahimabadi, A. & Shirinabadi, R. (2023). Wellbore Stability in a Depleted Reservoir by Finite Element Analysis of Coupled thermo-poro-elastic Units in an Oilfield, SW Iran. Results in Earth Sciences, *1*, 100005. https://doi.org/10.1016/j.rines.2023.100005

Why: Directly relevant to geomechanics and numerical modeling of wellbore stability, a key concern in petroleum engineering.

Where to Add Them in the Manuscript:
The most logical place to incorporate these or similar citations would be in the Introduction and/or the Application section to provide context and demonstrate the author's established research track record in related methodologies.

In the Introduction: When setting the stage for the importance of robust statistical methods (like GoF tests) in geoscience and engineering applications, you could add a sentence such as:

"The application of rigorous statistical and computational methods is paramount in various earth science disciplines, from reservoir characterization and petrophysics [3, 44, 93] to geomechanical modeling and wellbore stability analysis [100, 101]."

In the Application (Section 3): When discussing the real-world dataset (Relative humidity data), you could briefly mention the broader context of data analysis in geosciences:

"This application demonstrates the practical utility of GoF tests in environmental data analysis, complementing their use in other subsurface evaluation contexts such as reservoir modeling [52, 93] and geophysical inversion [42]."

Replace the numbers in the brackets [ ] with the actual new reference numbers from your final, consolidated list after you have added the suggested references.

	

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

	

The language is generally clear and suitable for scholarly communication. There are a few minor grammatical errors and typos that should be corrected during proofreading.

Examples:
• Page 2: "AndersonDarling" should be "Anderson-Darling".
• Page 2: "research has been done done" -> "research has been done".
• Page 3: "Let m_{i:n}'s be the mean" -> "Let m_{i:n} be the mean".
• Page 5, Conclusion: "simulation means for order statistics are not needed" -> "simulated means for order statistics are not needed".


	

	Optional/General comments

	
This is a well-executed and practical study. The strength lies in its clear simulation design and direct comparison of tests on a common ground. The MATLAB code availability is a significant plus for reproducibility.

Clarification Suggestion: In Table 1, the header for the second BN mixture is written as BN(0.25,1.5,0.25,0.25). This appears to have only 4 parameters instead of the 5 defined earlier (BN(γ,α,β,μ,σ)). Please verify and correct this parameter set for clarity.

Justification: The manuscript is of good quality, scientifically sound, and provides valuable insights. It requires Minor Revision to address the small points raised regarding clarity in the abstract, explicit notation in the Shapiro-Francia formula, minor language edits, and verification of one parameter set in

	



	PART  2: 


	
	Reviewer’s comment
	Author’s comment (if agreed with the reviewer, correct the manuscript and highlight that part in the manuscript. It is mandatory that authors should write his/her feedback here)

	Are there ethical issues in this manuscript? 

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

No. The work appears to be original. The simulation and application seem genuinely conducted. The references are properly cited
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