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In her discussion of my original article, Hill reconstructs an argument I may have been making, argues that the distinction between natural and artificial minds is not exclusive, and suggests that my reliance on behaviour as a determiner of “mindedness” is a dangerous slip back to philosophical behaviourism.  In reply, I note that the logical fallacy of which I’m accused (circular reasoning) is not the one present in the reconstruction of my argument (besides the point), and offer a non-fallacious reconstruction. More importantly, I note that logical analysis does not seem appropriate for the discussion in the target article.  I then agree that natural and artificial minds do not make up two discrete categories for mindedness.  Finally, I note that my research program belies any behaviourist motivations, and reiterate that even though behaviour is typically important for identifying minds, I do not suggest that it is a substitute for theory.  However, the target article is not about such theory, but about the near-term likelihood of sophisticated artificial minds
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1 Introduction
I think Hill is right to wonder aloud about my methodology in the target article.  After all, I just ignored the hard philosophical issue of saying what minds really are. I pretended (somewhat self-consciously) that we all know what minds are, and so that we will simply be able to tell when someone has created one, if they ever do.  But, I did that for a reason.  The reason was this: I did not want to get lost in the minutiae of metaphysics when my focus was on a technological revolution—one with significant philosophical consequences (which is also not to say I don’t like such minutiae in their proper time and place).



2 A failure of logic
However, Hill was also not especially taken by the reasons I provided for expecting such developments either.  Hill’s suggestion is that the best reasonable argument you could construct from my original considerations was fallacious. Though, Hill is quick to point out that I didn’t take myself to be constructing an argument: “… not to claim that Eliasmith really argues for the emergence of artificial minds” (this collection, p. 4).
Nevertheless, her analysis is that what I have provided is best understood as a petitio principii (aka circular argument): “this means that the conclusion drawn at the end of the argumentative line is identical with at least one of the implicit premises” (Hill this collection, p. 4).  Unfortunately, the technical analysis offered (p. 5) is a non sequitur (i.e., there is no logical connection between the premises and conclusion).  Regardless, one fallacy is as embarassing as the other.
However, I’d like to suggest that if we wanted to recast the original paper as a logical argument, then a simple modus ponens will do: if we have a good theory and the technological innovations necessary to implement the theory, then we can build a minded agent. We have good (and improving) theory and will have the proper technological innovations (in the next 50 years), therefore we will be able to build a minded agent (in the next 50 years).  Indeed, most of the paper is arguing for the plausibility of these premises.
More to the point, however, I think that we can take this as an object lesson for when logical inference is really just the wrong kind of analysis of a paper. Instead of trying to provide a logical argument from which the conclusion necessarily follows from the premises, I am providing series of considerations that I believe make the conclusion likely given both the current state of affairs, and expected changes. In short, I think of the original paper as providing something more like a series of inferences to the best explanation: all of which are, technically, fallacious; and all of which are directed at establishing premises.



3 Back to minds
Despite disagreeing with the analysis of the logical structure of the paper, I do appreciate the emphasis that Hill has placed on philosophical and ethical aspects of our attempts to construct minds. In the original article, I only very briefly touch on those issues. However, I would be quick to point out that I do not think, and never intended to suggest, that the distinction between “natural” and “artificial minds” was an absolute, “exhaustive,” or “exclusive” one (Hill this collection, p. 3). Like most interesting and complex features, possession of ‘mindedness’ no doubt comes in degrees.  In fact, I think that our attempts to construct artificial minds will provide a much better sense of the dimensions along which such a continuum is best defined.
Finally, I must admit that I find it somewhat alarming that I'm being characterized as a behaviourist in Hill’s article—that has definitely never happened before: “Let us see how Eliasmith characterizes artificial minds. One can see this as a judgment based on the similarity of behaviour originating from two types of agents: humans and artificial” (this collection, p. 5). Hence, I was espousing “analytical behaviorism… a failed philosophical research program” (Hill this collection, p. 6). Indeed, I, like all behavioural scientists, believe that behaviour is one important metric for characterizing the systems of interest. However, the reason I focus on internal mechanisms in my own research – all the way down to the neural – is that I believe those mechanisms give us critical additional constraints for identifying the right class of algorithms that give rise to behaviours. Consequently, I wholeheartedly agree with Hill that “There could be much more to mindedness than behaviour” (this collection, p. 6).  So, for the record, I believe that our best theories for how to build minds are going to be highly informed by low-level mechanisms.
That being said, I also think that most people’s judgments of whether or not something counts as being minded is going to come down largely to their being convinced of the naturalness, or “cognitiveness” of the behaviour that is exhibited by agents we construct. Notice that there is a difference between a claim of how people will judge mindedness, and a claim about theories of mindedness or how we ought to best achieve that judgment. Turing was, after all, onto something with his test.



4 Conclusion
I noted in the original article (Eliasmith this collection) that I was attempting to avoid becoming mired in tangential debates regarding what it is to have a mind by simplifying the criteria for mindedness (for the purposes of that article).  Exactly the kinds of debates I was attempting to avoid are raised in Hill’s commentary. For example, I don’t think we know if there is a clean contrast between a “fully minded agent” and a “merely cognitive agent” (Hill this collection, p. 6). Perhaps there is, and perhaps it is that a fully minded agent can “experience herself as a cognitive agent”, (Hill this collection, p. 6) but perhaps not. This does not strike me as a decidable question at present. 
So, perhaps my unwillingness to venture into the murky waters of necessary and sufficient conditions for having a mind came off as making me look like a behaviourist. But in truth, my purpose was rather to focus on providing a variety of evidence that I think suggests that artificial minds are not as far away as some have assumed.  There is, I believe, a historically unique confluence of theory, technology, and capital happening as we speak.
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                                 Apache License

                           Version 2.0, January 2004

                        http://www.apache.org/licenses/



   TERMS AND CONDITIONS FOR USE, REPRODUCTION, AND DISTRIBUTION



   1. Definitions.



      "License" shall mean the terms and conditions for use, reproduction,

      and distribution as defined by Sections 1 through 9 of this document.



      "Licensor" shall mean the copyright owner or entity authorized by

      the copyright owner that is granting the License.



      "Legal Entity" shall mean the union of the acting entity and all

      other entities that control, are controlled by, or are under common

      control with that entity. For the purposes of this definition,

      "control" means (i) the power, direct or indirect, to cause the

      direction or management of such entity, whether by contract or

      otherwise, or (ii) ownership of fifty percent (50%) or more of the

      outstanding shares, or (iii) beneficial ownership of such entity.



      "You" (or "Your") shall mean an individual or Legal Entity

      exercising permissions granted by this License.



      "Source" form shall mean the preferred form for making modifications,

      including but not limited to software source code, documentation

      source, and configuration files.



      "Object" form shall mean any form resulting from mechanical

      transformation or translation of a Source form, including but

      not limited to compiled object code, generated documentation,

      and conversions to other media types.



      "Work" shall mean the work of authorship, whether in Source or

      Object form, made available under the License, as indicated by a

      copyright notice that is included in or attached to the work

      (an example is provided in the Appendix below).



      "Derivative Works" shall mean any work, whether in Source or Object

      form, that is based on (or derived from) the Work and for which the

      editorial revisions, annotations, elaborations, or other modifications

      represent, as a whole, an original work of authorship. For the purposes

      of this License, Derivative Works shall not include works that remain

      separable from, or merely link (or bind by name) to the interfaces of,

      the Work and Derivative Works thereof.



      "Contribution" shall mean any work of authorship, including

      the original version of the Work and any modifications or additions

      to that Work or Derivative Works thereof, that is intentionally

      submitted to Licensor for inclusion in the Work by the copyright owner

      or by an individual or Legal Entity authorized to submit on behalf of

      the copyright owner. For the purposes of this definition, "submitted"

      means any form of electronic, verbal, or written communication sent

      to the Licensor or its representatives, including but not limited to

      communication on electronic mailing lists, source code control systems,

      and issue tracking systems that are managed by, or on behalf of, the

      Licensor for the purpose of discussing and improving the Work, but

      excluding communication that is conspicuously marked or otherwise

      designated in writing by the copyright owner as "Not a Contribution."



      "Contributor" shall mean Licensor and any individual or Legal Entity

      on behalf of whom a Contribution has been received by Licensor and

      subsequently incorporated within the Work.



   2. Grant of Copyright License. Subject to the terms and conditions of

      this License, each Contributor hereby grants to You a perpetual,

      worldwide, non-exclusive, no-charge, royalty-free, irrevocable

      copyright license to reproduce, prepare Derivative Works of,

      publicly display, publicly perform, sublicense, and distribute the

      Work and such Derivative Works in Source or Object form.



   3. Grant of Patent License. Subject to the terms and conditions of

      this License, each Contributor hereby grants to You a perpetual,

      worldwide, non-exclusive, no-charge, royalty-free, irrevocable

      (except as stated in this section) patent license to make, have made,

      use, offer to sell, sell, import, and otherwise transfer the Work,

      where such license applies only to those patent claims licensable

      by such Contributor that are necessarily infringed by their

      Contribution(s) alone or by combination of their Contribution(s)

      with the Work to which such Contribution(s) was submitted. If You

      institute patent litigation against any entity (including a

      cross-claim or counterclaim in a lawsuit) alleging that the Work

      or a Contribution incorporated within the Work constitutes direct

      or contributory patent infringement, then any patent licenses

      granted to You under this License for that Work shall terminate

      as of the date such litigation is filed.



   4. Redistribution. You may reproduce and distribute copies of the

      Work or Derivative Works thereof in any medium, with or without

      modifications, and in Source or Object form, provided that You

      meet the following conditions:



      (a) You must give any other recipients of the Work or

          Derivative Works a copy of this License; and



      (b) You must cause any modified files to carry prominent notices

          stating that You changed the files; and



      (c) You must retain, in the Source form of any Derivative Works

          that You distribute, all copyright, patent, trademark, and

          attribution notices from the Source form of the Work,

          excluding those notices that do not pertain to any part of

          the Derivative Works; and



      (d) If the Work includes a "NOTICE" text file as part of its

          distribution, then any Derivative Works that You distribute must

          include a readable copy of the attribution notices contained

          within such NOTICE file, excluding those notices that do not

          pertain to any part of the Derivative Works, in at least one

          of the following places: within a NOTICE text file distributed

          as part of the Derivative Works; within the Source form or

          documentation, if provided along with the Derivative Works; or,

          within a display generated by the Derivative Works, if and

          wherever such third-party notices normally appear. The contents

          of the NOTICE file are for informational purposes only and

          do not modify the License. You may add Your own attribution

          notices within Derivative Works that You distribute, alongside

          or as an addendum to the NOTICE text from the Work, provided

          that such additional attribution notices cannot be construed

          as modifying the License.



      You may add Your own copyright statement to Your modifications and

      may provide additional or different license terms and conditions

      for use, reproduction, or distribution of Your modifications, or

      for any such Derivative Works as a whole, provided Your use,

      reproduction, and distribution of the Work otherwise complies with

      the conditions stated in this License.



   5. Submission of Contributions. Unless You explicitly state otherwise,

      any Contribution intentionally submitted for inclusion in the Work

      by You to the Licensor shall be under the terms and conditions of

      this License, without any additional terms or conditions.

      Notwithstanding the above, nothing herein shall supersede or modify

      the terms of any separate license agreement you may have executed

      with Licensor regarding such Contributions.



   6. Trademarks. This License does not grant permission to use the trade

      names, trademarks, service marks, or product names of the Licensor,

      except as required for reasonable and customary use in describing the

      origin of the Work and reproducing the content of the NOTICE file.



   7. Disclaimer of Warranty. Unless required by applicable law or

      agreed to in writing, Licensor provides the Work (and each

      Contributor provides its Contributions) on an "AS IS" BASIS,

      WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or

      implied, including, without limitation, any warranties or conditions

      of TITLE, NON-INFRINGEMENT, MERCHANTABILITY, or FITNESS FOR A

      PARTICULAR PURPOSE. You are solely responsible for determining the

      appropriateness of using or redistributing the Work and assume any

      risks associated with Your exercise of permissions under this License.



   8. Limitation of Liability. In no event and under no legal theory,

      whether in tort (including negligence), contract, or otherwise,

      unless required by applicable law (such as deliberate and grossly

      negligent acts) or agreed to in writing, shall any Contributor be

      liable to You for damages, including any direct, indirect, special,

      incidental, or consequential damages of any character arising as a

      result of this License or out of the use or inability to use the

      Work (including but not limited to damages for loss of goodwill,

      work stoppage, computer failure or malfunction, or any and all

      other commercial damages or losses), even if such Contributor

      has been advised of the possibility of such damages.



   9. Accepting Warranty or Additional Liability. While redistributing

      the Work or Derivative Works thereof, You may choose to offer,

      and charge a fee for, acceptance of support, warranty, indemnity,

      or other liability obligations and/or rights consistent with this

      License. However, in accepting such obligations, You may act only

      on Your own behalf and on Your sole responsibility, not on behalf

      of any other Contributor, and only if You agree to indemnify,

      defend, and hold each Contributor harmless for any liability

      incurred by, or claims asserted against, such Contributor by reason

      of your accepting any such warranty or additional liability.



   END OF TERMS AND CONDITIONS



   APPENDIX: How to apply the Apache License to your work.



      To apply the Apache License to your work, attach the following

      boilerplate notice, with the fields enclosed by brackets "[]"

      replaced with your own identifying information. (Don't include

      the brackets!)  The text should be enclosed in the appropriate

      comment syntax for the file format. We also recommend that a

      file or class name and description of purpose be included on the

      same "printed page" as the copyright notice for easier

      identification within third-party archives.



   Copyright [yyyy] [name of copyright owner]



   Licensed under the Apache License, Version 2.0 (the "License");

   you may not use this file except in compliance with the License.

   You may obtain a copy of the License at



       http://www.apache.org/licenses/LICENSE-2.0



   Unless required by applicable law or agreed to in writing, software

   distributed under the License is distributed on an "AS IS" BASIS,

   WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.

   See the License for the specific language governing permissions and

   limitations under the License.




