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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.


	This manuscript provides valuable insights into option pricing by integrating the Crank-Nicolson numerical method with covariance matrix analysis and eigenvalue interpretation to enhance the predictive accuracy of the classical Black-Scholes model. By bridging analytical and numerical approaches, it strengthens the reliability of approximate solutions in financial decision-making. The incorporation of covariance structures and normality tests adds depth to understanding market volatility and the statistical significance of option prices. This work is important for the scientific and financial communities, as it informs risk assessment, investment strategies, and future research on more robust modeling frameworks in quantitative finance.
	

	Is the title of the article suitable?

(If not please suggest an alternative title)


	Yes. It captures the two major components: the Crank-Nicolson method and the Black-Scholes equation, along with a mention of covariance properties and stock prices.
	

	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 current abstract attempts to summarize the manuscript but lacks clarity, structure, and precision.
Suggested Revised Abstract: This paper analyzes the Black-Scholes partial differential equation for European option pricing using both analytical and numerical approaches. The Crank-Nicolson finite difference method is employed to obtain approximate solutions for call and put options, which are then compared with closed-form Black-Scholes prices. A covariance matrix analysis and quantile-quantile (QQ) normality test are conducted to evaluate the statistical properties of the approximate solutions. The results show a strong correlation between the analytical and numerical outcomes, supporting the robustness of the Crank-Nicolson approach in modeling option prices. These findings provide valuable insights for investors and enhance the reliability of numerical methods in financial decision-making.
	

	Is the manuscript scientifically, correct? Please write here.
	The manuscript is scientifically sound in its mathematical modeling and numerical implementation, accurately applying the Crank-Nicolson method to solve the Black-Scholes equation for European option pricing. The comparison between exact and approximate solutions is well-executed, and the use of covariance matrices and QQ plots adds a valuable statistical perspective. However, the scientific rigor could be improved by refining the language, providing clearer interpretations of statistical results, and acknowledging the limitations of the Black-Scholes model. Overall, the study presents valid and meaningful findings, but would benefit from greater clarity and deeper statistical validation.
	

	Are the references sufficient and recent? If you have suggestions of additional references, please mention them in the review form.
	The references cited in the manuscript are generally adequate, covering foundational works such as Black-Scholes and key texts by Hull, along with some recent studies from 2023 and 2024. However, many of the newer references are from regional journals and lack broad academic recognition. To strengthen the manuscript, it would be beneficial to incorporate additional high-impact and widely recognized sources on advanced numerical methods and stochastic modeling in option pricing. Suggested references include works by Gatheral (2006) on volatility surfaces, Cont and Tankov (2004) on jump processes, and Fang and Oosterlee (2008) on Fourier-cosine expansions, which would enhance both the theoretical and practical relevance of the study.
	

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


	The language and English quality of the article require significant improvement to meet the standards of scholarly communication. While the core ideas are understandable, the manuscript contains numerous grammatical errors, awkward phrasing, and informal expressions that hinder clarity and professionalism. Sentences are often overly long, lack proper structure, or use imprecise terminology (e.g., "piles of financial remunerations," "waves around the normal distribution"). To enhance readability and credibility, the manuscript should undergo thorough language editing to correct grammar, improve sentence flow, and adopt a more formal academic tone appropriate for publication.
	

	Optional/General comments


	The manuscript addresses a relevant topic in financial mathematics by combining analytical and numerical approaches to option pricing through the Black-Scholes model and Crank-Nicolson scheme. The integration of covariance matrix analysis and normality testing adds a valuable statistical dimension to the study. However, to improve the overall quality and impact of the work, the authors are encouraged to refine the language, clarify their interpretations, and expand the literature review with more internationally recognized sources. Additionally, including real market data or broader model validation could strengthen the practical relevance of the findings. With these improvements, the manuscript has the potential to make a meaningful contribution to the field.
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	Are there ethical issues in this manuscript? 


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