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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.

	The paper attempts to relate a specific approximator of a well known financial option formula to predictions for the underlying equity prices. While it is clear the author knows Crank Nicholson very well, it is not clear how correlating the prices from the pricing approximator (to each other?) yields any knowledge about the underlying markets. The abstract furnishes the statement “Call and Put Options come from a common distribution”. This is not a finding, it is an assumption of the model. When someone prices 10 different strikes or 10 different strikes across put and call, you assume the underlying asset is driven by 1 (unknown) distribution function. To do anything else would almost imply the existence of an arbitrage. In expositions on mixture distributions, for example, the distributions must be constrained to give reasonable outcomes. Even if not constrained, we assume the same distribution mixture irrespective of an option’s strike price or whether it is a put or call. The only thing which makes the options not perfectly correlated (or anti-correlated) is that they have different strikes. Had the author chosen all very high moneyness options, the correlations would have been quite high.
This reviewer is confused about:
1. What variables the correlations on page 12 refer to. Do they concern options at different strikes? Options with different implied volatilities? Or are the correlations over the transition probabilities defined in 19? 
2. If the correlations are for calls with different strikes, would it be surprising that the first eigenvalue is so large? It is probably proxying for “delta”? If they are the transition probabilities, what value is the correlation? 
3. How do these correlations actually map to anything in the observed world? They came from a simulation? Is there perhaps something that was editted out of this copy.
  
	

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

	N/A: It is appropriate
	

	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.

	There are numerous edits in style and grammar that are needed. The abstract would do better to stay away from loaded terminology  like: “results here have profound financial benefits”. It isn’t clear what problem is being solved by the paper, and it is less clear that it will have a profound benefit.
	

	Is the manuscript scientifically, correct? Please write here.
	Methodology is roughly correct in the details, but misses the point generally. Crank Nicholson is not a magic tool. It is used to remove the oscillation and convergence problems one encounters in applying implicit and explicit finite differences methods to price options. 
The average error in the higher volatility options is a bit concerning. It isn’t clear (and perhaps I missed it) how dense the time steps are and how dense the mesh in the price is. They have options that mature in 1 year with a 20% interest rate. Those sums are enormous and require a lot of time/state steps to eliminate the pricing error. 
Page 4: Equation (7) typically as the stock price heads off to infinity, the call price approaches the stock price, not 0 (unless I misunderstood something)
There is no need to argue for the put and call seperately. First, the dynamics that are important are those of the underlying. Second, put/call parity ensures what you say of the call is true (after translation) for the put. 
There is no real reason for Figure 1. Three lines and a point is all I see. Perhaps something was lost when the document was uploaded. 
The exposition on Crank-Nicholson could have been condensed. 
The QQ plots, while very pleasant are important if we were considering the performance of the Crank-Nicholson under breakdown scenarios. This was not the aim of this paper. 
Going back to page 2, there is a statement made “...instabilities may lead to Black-Scholes not predicting the call and put options”. This is troubling in the sense that nothing in the paper lays out how or where prediction is occurring. By itself, the Black-Scholes pricing model relates an options price to the price of the underlying, stike, time to expiry, dividends and interest rates. The remainder which the model does not handle explicitly is deposited into “implied volatility”. If there is scope for talking about prediction, one might expect to see an exposition on B-S not predicting theta accurately, or options which move more than the delta would predict given a move in the underlying. Aside from these types of concers B-S is mostly silent on prediction of levels or directions of the underlying. This reviewer is confused about where the prediction comes from. Prediction implies some sort of temporal ordering. I predict a stock’s price today and observe the actual value later. I can then make a comment on my method for predicting (it is unbiased, is it efficient and so on). There is nothing in this paper which fits this paradigm. 

	

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

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

	Abstract:
The entire paper needs editorial help. There are missing prepositions, for example: 
“This paper considered [the] Black-Scholes partial equation”. 
Introduction:
There are some examples of subject-verb agreement lacking:
“In [the] financial market [,] generally [,] stock[s] are seen as …”
or “In [the] financial market [,] generally [,] stock [is] seen as …” 
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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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