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We thank the reviewers for their time and comments. We have made some changes according to their suggestions to improve the paper. Below are some specific responses to their comments, questions, and suggestions. 
Reviewer 1: 
	Comment
	Response
	Change/s made (in red)

	I appreciate the authors' efforts in revising the manuscript and addressing the feedback provided. The additional material and clarifications have improved the clarity, depth, and overall quality of the paper.
	We thank the reviewer for the kind response.
	NA



Reviewer 3: 
	Comment
	Response
	Change/s made (in red)

	1. Your definition of critical engagement seems to include an exchange of reasons that is not given for (transparent) AI systems (other than dialogue systems).
	This is a useful distinction. There is a difference between a system that provides the reasons for why it came to some decision, vs a system which can engage in dialogue. We have refined our description of critical engagement so that it is compatible with the claim that both systems can be useful for critical engagement. 
	(pp. 5-6) When we critically engage with each other on a topic, we may begin by stating our conclusions (or beliefs), and then supplying premises in favor of those conclusions. Subsequently, we may analyze the relationship between the premises and the conclusions, determining if the premises successfully support the conclusions, if the arguments need to be modified, or if our beliefs are strengthened or undermined by those arguments. In most cases, human beings can also engage in continued back-and-forth dialogue. Such dialogue can be very helpful, although not necessary for critical engagement (consider someone who writes a single letter to a friend to provide them with advice on a decision).

… Human agents can critically engage with transparent AI models in a way that’s partially analogous to the way we critically engage with each other. A transparent AI model can give us information about how or why the model arrived at a decision. This information can give us reasons – which we might not otherwise have – to increase or decrease our confidence in our beliefs. Information about how a model arrived at its decision can therefore count as an epistemically relevant resource. To be clear, such a model alone is not perfectly analogous to a human interlocutor, as it cannot engage in further discussion and dialogue (it may be possible to supplement the model with an LLM which then engages in dialogue). Nevertheless, further dialogue is not strictly necessary for critical engagement to occur, and information about how the model arrived at its decision may be sufficient to help a practitioner arrive at better conclusions.

	2. The novelty in your approach is not self-evident to me. Similar arguments (though in a different setting) have been made, especially by Kempt et al. (https://jme.bmj.com/content/medethics/48/4/222.full.pdf on peer disagreement, https://link.springer.com/article/10.1007/s00146-022-01418-x#Sec9 on meaningful disagreement). While the arguments here are following the objective to find areas of use of AI in medicine, it should be considered and made clear in what way your arguments add to their points. 

	Thanks for bringing these papers to our attention. The points raised in them are relevant and we’ve incorporated them into our paper. 

Here, we’d like to note a key difference between our paper and the ones by Kempt et. al. From what we are able to tell, the papers by Kempt et al do discuss human cooperation with AI-DSSs, and how to navigate disagreements between practitioners and AI-DSSs. This is a discussion on critical engagement with AI. 

We believe that there may be some differences between Kempt et al’s concept of cooperation and disagreement, and our conception of critical engagement. For example, Kempt seem to hold that cooperation requires reasoning, and that explainability does not reach the threshold of reasoning. Critical engagement does not require that an AI can reason, only that the user can.

However, what we take to be our main novel contribution is that our paper expands on a specific claim; that transparency is important for critical engagement. Kempt and Nagel do discuss this issue, but we focus on the issue and elaborate on how transparency aids critical engagement, and why other types of reason-giving AI (such as the “justifiable AI” in section III of our paper) cannot fulfil the same role.  
	(pp. 6-7): Similar points have been previously observed by Kempt and Nagel (2022) and Kempt et. al. (2023). Kempt and Nagel (2022) point out that AI Decision Making Systems (DSSs) can partially play the role of someone providing a second opinion for practitioners, such that if a practitioner is challenged by an AI-DSS, the disagreement must be resolved by another practitioner. They further point out an interpretable AI system “allows for the interpretation of its inner workings as reasons for the physician-in-charge”(Kempt & Nagel, 2022, p. 225). Thus, interpretable models can give their users evidence about the correctness of their own opinions or reasoning. In contrast, non-explainable systems do not similarly provide users the tools to reason about the recommendations provided by the system. As a result, “a disagreement is not resolved but merely decided in favour of one side” (Kempt & Nagel, 2022). In this section, we will build on these ideas by explaining in more detail how transparent AI systems can give practitioners reasons to make decisions. And in the following section, we argue that transparent AI – not just any AI capable of providing reasons – provides distinctly valuable information for medical practitioners. 






Reviewer 4:
	Comment
	Response
	Change/s made (in red)

	Page 3: '"Transparency" may be defined in contrast with…'
	The sentence has since been removed to accommodate the next set of changes below. 
	

	Pages 4-5: The authors present Alvarez's definition of opacity as a prelude to giving their own definition of transparency. It is not completely clear why a definition of opacity is given; why not simply argue for the preferred definition of transparency? My guess is that the authors want to use it as a foil against which to put forward their own definition. With this in mind, I suggest presenting the definition of transparency in the same style as that of opacity, to bring out both the contrast and the connection between the two. Perhaps something like the following:
Process P (a medical AI's decision-making) is transparent to an agent S (any medical practitioner) iff it is practical, in virtue of feature F (presumably interpretability or a high-fidelity secondary model) of the process P, which is irresponsive to the particular agential resources of S (though perhaps enhanced by the agential resources of medical professionals generally, e.g. a high degree of background medical knowledge), for S to know the epistemically relevant elements of the process This would also show that transparency is not just the negation of Alvarez's opacity, but something positive—it is not enough for knowing the relevant elements to not be impossible, it needs to be practical—while also making explicit that, unlike Alvarez's definition, this is relative to a certain type of agent, a medical practitioner (I think I've understood this correctly - the idea is for AI to be transparent to medical practitioners; it need not be transparent to those without decent medical knowledge?).

	From what we can tell, many of the precise, philosophical definitions on this topic are for “opacity”, like Burrell’s discussion on opacity and Alvarez’s. Some were suggested by another reviewer in a previous round of reviews. So we took this approach in order to engage more extensively with existing philosophical literature. 

Nevertheless, we take the point that it’s clearer and more straightforward to begin with a definition of transparency. We’ve moved things around so that we now begin by defining transparency, before explaining the definition with a discussion on opacity. We have also adopted the formulation suggested by the reviewer, with thanks. 
	(pp. 3-4): We define “transparency” the following way:
Process P (a medical AI's decision-making) is transparent to an agent S (any medical practitioner) iff it is practical, in virtue of feature F of the process P, for S (given their agential resources) to know the epistemically relevant elements of the process.
Less formally, a transparent AI system as one where it is practical for medical practitioners (reasonable to access, given their likely resources and training) to know the epistemically relevant elements of the process.
Our definition of transparency is motivated by definitions of “opacity” in the philosophical literature. A system can be “opaque” in a number of senses. . . 

	Page 4: 'As we shall argue in later, …'

	Correction made
	As we shall argue later, …

	Page 5: The authors suggest that only high-fidelity secondary models make the primary model transparent. But there may be a trade-off here: the greater its fidelity, the more complex its explanations become, which will make it harder to understand. Opening the black box does not help much if what is inside is unintelligible to us. So, there may be a tension between accuracy and simplicity - where reducing either will reduce transparency in some sense. This is partially addressed in the objections (p. 11-12), but it would be good to see the problem given a little more attention. For instance, might there be some value in low-fidelity models after all, at least in situations in which a high-fidelity model is proving difficult to understand?

	We agree that in many practical situations, there may well be a trade-off between accuracy and simplicity of explainable models. As the reviewer says, in the end it may be necessary to make trade-offs, accepting a lower-fidelity model (or even an opaque one), in order to achieve our other aims like understanding and usefulness. 

We have integrated some of these comments into the paper. 
	(p. 5-6): In contrast, low-fidelity models are less accurate or precise. While they may still provide users with some useful information about how the primary model works, the arguments we present in this paper may not apply as well to them. For our purposes “transparent AI” refers to any interpretable AI model, or any primary model paired with a high-fidelity secondary model. 

… Another possibility is that interpretable/explainable high-fidelity models will simply be so complicated that any explanation will be beyond human comprehension. As a result, it may be that transparency is impossible for black-box models which are worth using. In such a case, a trade-off must be made between the value of transparency and the other goals held by medical institutions and professionals. All things considered, there may be reasons to prefer opaque or lower-fidelity models in some cases. Nevertheless, given the constant rate of technical progress and change, the feasibility of explainable and high-fidelity models may well change. We will remain neutral on this issue for the purposes of this paper. 


	Pages 5-6: '… forming conclusions and presenting premises in favour of those arguments.' Do the authors mean 'conclusions' rather than 'arguments' at the end of the sentence? That would seem to fit better with the next sentence, too.

	The sentence has been changed substantially, in light of the comments. 
	Subsequently, we may analyze the relationship between the premises and the conclusions, determining if the premises successfully support the conclusions, if arguments need to be modified, or if our beliefs are strengthened or undermined by those arguments.

	Pages 6-7: In the discussion of critical engagement with AI, it may be worth highlighting the disanalogies with the case of critically engaging with humans, to show that AI is not being anthropomorphised. For instance, it could be pointed out that, with AI, the critical engagement is strictly one way; unlike a human interlocutor, the transparent AI is not going to revise its opinions in light of the exchange. (This may be technically possible—an AI might learn from each of its interactions with a medical practitioner—but I don't think that is relevant to the point here.)
	This is a helpful suggestion, and we have integrated it into the paper. 
	(p. 6): Human agents can critically engage with transparent AI models in a way that’s partially analogous to the way we critically engage with each other. A transparent AI model can give us information about how or why the model arrived at a decision. This information can give us reasons – which we might not otherwise have – to increase or decrease our confidence in our beliefs. Information about how a model arrived at its decision can therefore count as an epistemically relevant resource. To be clear, such a model alone is not perfectly analogous to a human interlocutor, as it cannot engage in further discussion and dialogue (it may be possible to supplement the model with an LLM which then engages in dialogue). Such a model will also be unable to revise its own opinions in light of some discussion. Nevertheless, further dialogue is not strictly necessary for critical engagement to occur, and information about how the model arrived at its decision may be sufficient to help a practitioner arrive at better conclusions. 


	Pages 7-8: The authors point out a troubling dilemma that results from AI that is opaque and so cannot be critically engaged with: where they disagree with the AI but know that it is usually accurate, a medical practitioner will either have to choose what they can reasonably expect to be the worse option, or act against their own judgment and thus sacrifice their integrity (and, for that matter, much of the purpose of their involvement). A further issue the authors may want to consider is that lack of critical engagement significantly contributes to the problem of responsibility gaps. If the practitioner defers to the unopened black box AI, it is not clear who bears responsibility for the result - and the practitioner cannot even give a full account of their decision. However, if the decision is reached as a result of critical engagement with a transparent AI, then it is clearer that responsibility lies with the practitioner just as much as if they had made the decision without AI. They discussed rather than deferred, so would still be able to give an account of their actions.

	Thanks for the helpful suggestion, which we have now included in the paper. 
	(p. 9): Compounding the doctor’s dilemma is the issue of responsibility or accountability (Kempt & Nagel, 2022). Part of accounting for a decision is providing a justification or explanation for it. If a doctor defers to the recommendation of a black-box AI model, there is a sense in which they cannot provide a full account of their final decisions. The statement, “I made this decision because the accurate AI model said I should” clearly misses something epistemically relevant to the aim of understanding why a decision is better than the alternatives. As a result, having access to a transparent AI may allow a doctor to account for their decisions better or more fully. To be clear, it is possible that referring to the recommendation of a black-box AI – “the AI model said so” – may sometimes constitute an adequate account of a decision. Whether fuller and more satisfying explanations are needed for accountability is beyond the scope of this paper. 

	Page 9: The authors point out that experienced doctors may have accurate 'gut feelings' about certain cases, which is described as an instance of practical wisdom. This is not essential, but it may be worth giving a bit of background on the mechanism at work here. See Kahnemann & Klein's (2009) 'Conditions for intuitive expertise: A failure to disagree'.

	This is an interesting issue. That said, we have elected to mention this point in a footnote in favour of keeping the total length of the paper shorter. 
	(footnote 5): There are a number of different theories about how expert intuitions, like the ones held by experienced medical professionals, work. One possibility is that expert intuitions are a form of pattern recognition. At the same time, some scholars are skeptical about how reliable expert intuitions are. For a discussion on these two points, see (Kahneman & Klein, 2009).

	Page 9: '… may reduce incidences of wrongful risk-adverse decisions.' Do the authors mean 'risk-averse'?

	Thanks for catching this typo.
	…and may reduce incidences of wrongful risk-averse decisions.

	Pages 11-12: In response to the objection that transparent AI will be unintelligible to users, the authors point out that research is being done to improve intelligibility and that there are already some models that are quite intelligible. Therefore, it is premature to suggest that transparent AI will be unintelligible. Do the authors mean to make the stronger claim that transparent AI can and will be intelligible, or the weaker claim that we do not yet know that it will not be intelligible? The stronger claim might also be premature, unless strong evidence can be marshalled; perhaps the jury is still out on intelligibly transparent AI. The weaker claim is less satisfactory and means that the objection cannot yet be fully answered. But it does at least mean that we should not (yet) give up on transparency on the grounds that it will inevitably be unintelligible.

	We do indeed mean the weaker claim: that because a lot of research is still being done on transparent AI, they jury is still out. 

We have clarified this point in the paper. 
	(p. 13): Therefore, the jury is still out on whether we can indeed design transparent AI systems which are both intelligible and effective. It is premature to declare that transparent AI is doomed to unintelligibility, and we should not yet give up on trying to develop transparent AI.  

	Page 14: The authors consider the possibility of LLMs' reasoning skills improving and liken this to a skilled but untrustworthy rhetorician being hired by a doctor to convince a patient that they have made the correct decision. If an LLM's purpose is likewise to justify a decision, this seems like an exercise in rhetoric rather than in reasoning. If reasoning skills really did get better, not just rhetorical ability, then the secondary model would be more apt to highlight potential mistakes by the primary model than to cover them up with a plausible but misleading story. In other words, one might be good at persuasion without being good at rational persuasion.
On certain definitions, sounding plausible may be a kind of reasoning. Perhaps 'reasoning skills' here just refers to an ability to convince someone else. But typically, that is not what it is taken to mean. Do the authors mean that an LLM would never be able to truly reason, but can only give the appearance of reasoning through skilled rhetoric? If so, that is a plausible position, but it is not clear whether the authors take it.

	The reviewer raises the possibility of an AI model which is good at reasoning, in the sense of making objective assessments of a decision, as opposed to merely convincing people of that decision. 

We consider this possibility in the paragraph starting with “But let’s suppose that…”, starting on page 15. The position we end up taking is that even if such a system is possible, the AI model would still not provide what transparent AI does – reasoning which is coherent and relevant and can make good predictions. (It may be hypocritical of us to say that LLMs can never be made to reason, given that in other places we plead that the jury’s still out on the issue)

We’ve modified the paragraph slightly to make it clear we’re considering this possibility.  
	(pp. 15-16): But let’s suppose that we can design a post-hoc justification AI model that can and does reason well, and does not provide “justifications” for objectively unjustified decisions. . . And instead of attempting to justify any recommendation made by the primary model, it points out when the primary model may have made a mistake.



