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      (JC: Jack Copeland, GO: Graham Oppy)


      GO: How did you get into philosophy?


      JC: I did physics initially. I specialised in physics at school. I assumed that I would go to university and do physics, which I did. And during my first year at university I discovered philosophy, more or less simultaneously with becoming a bit disenchanted with physics. I suppose I’d thought that physics was the way to understand the universe. I went to university, bright-eyed and naive, expecting that from physics. But it didn’t deliver, at least not to me. What I got were mathematical models and crude approximations. And then along came philosophy, in the guise of philosophy of science, and Thomas Kuhn’s book, The Structure of Scientific Revolutions (1962). That was my very first introduction to philosophy. I went to some seminars around that book and got drawn into philosophy tutorials on brilliant topics like Do we have free will? and Where do ethics come from? and Is what we perceive real? and so on. I thought this is the real stuff. Philosophy seemed to offer some real hope of understanding the universe, which was what I was looking for, and which I thought physics hadn’t managed to produce. So there I was: I just fell in love with philosophy, and I’ve never stopped.


      GO: So it wasn’t the practical work? I found that the most off-putting thing in physics was spending hours recording sixty-second readouts from a Geiger counter.


      JC: No, I liked the practical work. But I was never very good at it. I’d do stupid things like wrap my copper electrode around the metal window-opener. I’d get bizarre results, and it would take me hours to find out what I was doing wrong, while anyone who knew their way around the laboratory would know instantly. But I enjoyed the practical work, it wasn’t that.


      GO: The problem, then, was theoretical. Physics didn’t deliver the right level of understanding or the right kind of understanding.


      JC: Yes, there was a lot of maths, and the question of what the maths meant was left a bit too much up in the air, and the focus was on solving the equations, but I was looking for something beyond that. I can now see that physics and philosophy are quite similar, much more similar than I thought in those days. It’s just that philosophers pay even less attention to data than physicists do. But we’re all in the business of theory generation.


      GO: You said that you read Kuhn and started attending philosophy seminars. Who were the philosophers that had the most influence on you? First of all, amongst the ones that you knew at university: were there particular staff members in philosophy who had a significant influence on you?


      JC: Later, there were; once I got to Oxford, I was considerably influenced by people who were actually physically present—but towards the beginning the influences were from paper only. Russell, for example, was always a big influence on me. Popper, too. The idea that science and philosophy were continuous and that philosophers had all these lessons to teach the scientists—I found that tremendously exciting, and I just knew instinctively that it was right. Whatever there might be to be said about the details, the basic continuity of science and philosophy just seemed obvious to me. Berkeley and Ayer were great influences as well. In both cases, I think what appealed to me was the fact that their canvases were so small: in Berkeley’s Principles, it’s just those first 30-odd principles; and Language, Truth and Logic is, of course, also a very slim volume. There was the small canvas and the profoundness of the enquiry. Both books influenced me considerably, and I became a phenomenalist, which at that time—I was 18 or 19—I found a very attractive view of the universe, beautifully simple. And then I read George Paul’s ‘Is there a Problem about Sense Data?’ It compares the question of whether sense data exist to the question whether fovea exist, and it was a bouquet of absolutely knock-down arguments against the idea that sense data exist—or that’s how I saw it at the time, anyway. I can remember feeling that this paper came like a physical blow. I felt so upset as soon as I read it, because I could see the truth of what was being argued. And so I had to spend a couple of years thinking my way out of phenomenalism. I do remember feeling kind of dejected at the loss of this beautiful and simple theory.


      GO: That was before you went to Oxford, and so this was an on-paper experience?


      JC: Yes, definitely an on-paper experience. I think it persisted for a while after I went to Oxford. I turned up at Oxford a defeated phenomenalist: I was still finding my way out of it, but it disappeared fairly soon after that.


      GO: You mentioned Russell: what was attractive about Russell?


      JC: The clarity. He could be obscure as well, but he could be clear. Also, his gung-ho attitude: we can do this, we can solve this. And, of course, the logic: I found the logic fascinating. Moving out of physics and maths, I found Russellian logic a very welcoming place to move into. It had great familiarity, and there was the real sense in his writing that he was pioneering something new, this whole new branch of mathematics. I found that tremendously attractive. Also, the idea that you could prove things that had actual philosophical meaning: that was thrilling.


      GO: So what about later on in your career: who else has influenced what you think?


      JC: Well, of course, there was Turing, who I did encounter as an undergraduate.


      GO: Of course, when you say ‘encountered’, you don’t mean that you actually met him.


      JC: No: I encountered this great work with ‘Turing’ written across the top. It was the 1950 Mind paper—‘Computing Machinery and Intelligence’—and we studied it in something like a series of third-year seminars (I can’t remember exactly). I can remember being absolutely blown away by this paper. I knew nothing about Turing; I’d never heard of Artificial Intelligence (AI); but I was very impressed with mechanism, because Descartes was a great influence on me. Apart from Descartes, I didn’t really know much at all about mechanism, or its history, or its prospects; and suddenly there was Turing talking about thinking computers. That had a big impact. I never did anything with it at the time, but it lodged in my mind very strongly, and then at Oxford there were various people who built upon that initial encounter. There was Robin Gandy, who was one of Turing’s students—probably his best friend, actually—and who taught me about Turing machines, recursive function theory, and a whole lot of other stuff. There was Simon Blackburn, who was my supervisor from early on: he taught me a huge amount about philosophy, but perhaps most of all about clarity—that wonderful Blackburn clarity. He taught by example. And there was Dana Scott, who was my supervisor in mathematical logic from my second year, from whom I learnt a great abundance of things.


      GO: By any chance, did you find out about Gödel’s ontological argument from Dana Scott? He was the person who circulated Gödel’s argument in note form, years before the Gödel Nachlass was published and Gödel’s own notes came out.


      JC: No, I didn’t. I’m not surprised to hear it though, because every issue in logic can be traced back to some Xeroxed unpublished notes that Dana Scott circulated privately in 1968 or thereabouts. Scott taught me semantics, of course: ‘Semantics first!’ was the slogan in those days. Scott introduced me to the power of semantics. I was very interested in modal logic and relevance logic; Anderson and Belnap were a great influence on me. Dana Scott pointed me in the direction of Anderson and Belnap, and also in the direction of George Hughes and Max Cresswell, neither of whom I knew at that time, although both of whom I met subsequently. But Simon Blackburn introduced me to their famous book on modal logic (An Introduction to Modal Logic, 1968), and he said something like: ‘It’s actually possible to teach modal logic now that these two New Zealanders have brought this book out,’ and you can see what he means. Before that, there were only relatively unapproachable papers. Then, suddenly, there was a book that you could actually give to students. I read it from cover to cover almost immediately, not bothering about all of the details, but just picking up the gist. I found it incredibly exciting. Initially I worked on axiomatic modal logic and, somehow, the chapters on semantics in Hughes and Cresswell passed me by; they just didn’t engage me at the time. Then I can remember bringing Dana Scott some huge screed about axiomatic modal logic and Gentzen systems, and he gave it a cursory glance and said: ‘Why don’t you do some semantics? Go and read Kripke!’ So I did, and I was captivated by Kripke’s early papers on semantics, which I think are some of the most important work that’s ever been done in philosophy. Kripke I met years later, but not at the time.


      GO: Montague?


      JC: No, I never met Montague.


      GO: Given that you developed an interest in semantics, I assume that at some point you were consumed with studying his Formal Philosophy.


      JC: I was very interested in Montague. I can remember visiting the Montague Nachlass a few times at UCLA, and finding vast amounts of wonderful material in Montague’s handwriting and in his typescript. Some extracts from that material were published in a history of possible worlds semantics that I wrote a few years ago—called ‘The Genesis of Possible Worlds Semantics’—which looked at the pre-Kripkean era, at who did what before Kripke. Notably, Prior: he was one of the main focuses of the paper. So, yes, these were some of the people who influenced me at Oxford. And there was Routley and Meyer: I also started reading their stuff. I can’t remember whether it was Dana Scott who first told me about their work, or whether I discovered it independently. I suspect that I learned about it from Dana Scott. He certainly had a lot to say about Anderson, Belnap, Routley and Meyer. He talked about Belnap’s funny negation for which disjunctive syllogism fails. He called it ‘twisted negation’, and he was obviously quite fond of it. I read lots of Routley and Meyer, and I wrote about them while I was still at Oxford, in a paper called ‘On When a Semantics Is Not a Semantics’. The paper was quite critical of their approach, and there was an absolute furore in Australia. A year or two later I followed it up with a paper in Mind, which certainly didn’t pour any oil on troubled waters. I had previously submitted that paper to the Australasian Journal of Philosophy but the editor didn’t want to publish it! Subsequently I met both of them; and I became very friendly with Richard Sylvan (Richard Routley changed his name to Sylvan, of course), and we explored other things together later. This is jumping forward to the 90s. I was devastated when Richard died. We had spent a holiday together in New Zealand not long before.


      GO: And published some stuff together.


      JC: Yes, we published some stuff together. There was a paper called ‘Beyond the Universal Turing Machine’, and then there was another paper on ‘Paraconsistent Computability Theory’. But that was later. Around the Oxford time, there were also David Lewis and Gareth Evans—they were tremendous influences. Lewis would often visit Oxford in those days, and I think he made two separate visits while I was there. Gareth Evans was in full flight then, back in 1975 and 76. He would give absolutely spell-binding classes on philosophy, so full of energy, with the ideas simply pouring out of him. You know, the whole approach, the Evans chutzpah, it just couldn’t fail to appeal to young philosophers, myself included. And Tim Williamson was there in the audience, listening intently to what Evans was saying. Peacocke was also there, and other people who were still graduate students, Graeme Forbes for example. They were tremendous classes. I think it was in Evans’s classes that I was first introduced to David Lewis—he came along and gave some guest lectures in Evans’s classes one year. It was through Evans I first heard about Prior and tense logic. Evans was very critical, of course, and he published a paper criticising Prior’s work. He spent two or three seminars knocking Prior, and he told us to go away and read Prior, adding in a typical Evans’s aside that it didn’t really matter which of Prior’s papers we read, because they were all the same. One of the things that I read at that time—I can remember sitting in the Bodleian reading it—was one of Prior’s early pieces on possible worlds semantics. I can remember being very puzzled by it at the time because he didn’t mention Kripke: he was presenting possible worlds semantics as something that he and Carew Meredith had thought up with some input from Geach, who did the accessibility relation. And I thought: well, hang on, I thought this was all Kripke, so why is Prior presenting it in this way? I spent an afternoon thinking about it at the time, but I didn’t follow it up then. Later, I followed it up, and found unpublished material by Prior which made it quite clear that actually Prior and Meredith had anticipated the possible worlds semantics a number of years before Kripke. So that’s something I wrote about later on.


      GO: I didn’t know that.


      JC: It’s all in my ‘Genesis of Possible World Semantics’, which was published in a 2002 issue of the Journal of Philosophical Logic.


      GO: So how early did Meredith and Prior discover their version of possible worlds semantics?


      JC: They were pretty early. There were some notes of Prior’s written at the University of Canterbury and dated 1956.


      GO: So that’s even before Kanger and Hintikka.


      JC: Yes, they were pretty much contemporaneous with Kripke. There’s a whole story—it’s all in ‘The Genesis of Possible Worlds Semantics’—about the differences between Kripke and Hintikka, and who was first with what. And it’s still a bit of an open question about whether Hintikka or Kripke was first in a certain respect, but there were many precursors of Kripke.


      GO: If we’re talking about quantified modal logic, then Barcan was thinking about …


      JC: She was certainly thinking about quantified modal logic. From as early as 1946, she wrote a beautiful paper pioneering quantified modal logic. No semantics, though. She later advocated a substitutional approach to the quantifiers, claiming that this had ontological implications. That’s a claim I disagreed with in an Analysis article back in the 80s.


      GO: So, after Oxford, where did you go and what did you do?


      JC: Can I first go back to another thing about Prior and Meredith? Prior’s papers are mainly in the Bodleian: many, many boxes of them. One day in the 90s when I was there working on the Prior archive, I discovered a single sheet of paper in Meredith’s hand, where he had written out the conditions on the accessibility relation: reflexivity plus transitivity plus symmetry gives you S5; reflexivity plus transitivity alone gives you S4; and so on. There it is in Meredith’s hand. And Prior reports this in several of his pre-Kripke papers. So there’s no doubt that the two of them were working extensively on this stuff before Kripke. And there were letters from Meredith to Prior in which he talks about possible worlds and various semantic formulations of modal logic. But I can still remember the excitement of finding that piece of paper in Meredith’s handwriting. There was no clue what it was: it consists just of the symbols in Polish notation, which Meredith and Prior both loved. It’s amazing what you can discover in archives, and there is the thrill of finding a document whose meaning is not worn on its face—but you know what it means, and you can see its historical significance.


      GO: Was it dated?


      JC: No, it wasn’t dated. But I managed to date it from Prior’s and Meredith’s correspondence. I believe it was 1956.


      GO: So, at that point, in1956, Kripke would still have been at high school.


      JC: Yes, Kripke was at high school in Omaha, Nebraska.


      GO: He wouldn’t have had access to the Meredith/Prior correspondence from high school.


      JC: He was writing to Prior from Omaha.


      GO: Really?


      JC: Yes. There is technical material in letters from Kripke to Prior at that time that obviously influenced Prior in his tense logical explorations of modal logic.


      GO: How did Kripke start writing to Prior? I’m really curious. Maybe you explain this in your paper?


      JC: I do. It was Curry—he had recognised that Kripke was a genius. He was very encouraging towards Kripke. He made all sorts of suggestions, and one was that Kripke should write to Prior, which he did. There are several letters that survive in the Bodleian. And Kripke has some as well. Also, Prior was the referee for Kripke’s first paper in the Journal of Symbolic Logic. Kripke was very surprised when I told him that. I’d learnt it from one of Prior’s letters, I think.


      GO: Now let me go back to my question about ‘after Oxford’.


      JC: It was my Oxford work that got me into Prior, really. The work of Evans and Lewis pointed to Prior, and there was Scott and tense logic. So I was somehow on this railway track that would lead inevitably to Prior, but it took me a while to get there. It was Graham Priest who was the catalyst. I was working in New Zealand by this time, but I was in London on research leave. Graham rang me up from New York, and he said: ‘We must have a conference commemorating Arthur Prior, and you must organise it at Canterbury.’ And I said, ‘What, me, organise a conference? I couldn’t possibly do that!’ He said, ‘Well, don’t you want the glory?’ And I thought, ‘Well, no, I really don’t want the glory.’ But he made it sound very easy, and he said he’d provide lots of help and all I had to do was X, Y and Z. I soon discovered that there was quite a bit more to do than X, Y and Z, but by then I had agreed to do it. And so I organised the Arthur Prior Memorial Conference, which was held at the University of Canterbury in 1989. We had over 100 people come internationally, a huge crowd of Prior fans. That was my introduction to organising conferences. It was a great lesson which has stood me in good stead with the Turing conferences, and so on, that I’ve subsequently organised. It made me realise that there is so much warmth towards Prior. At that stage, I started to find out more about Prior, and got thoroughly hooked myself. I then brought out a book arising from the conference, Logic and Reality: Essays on the Legacy of Arthur Prior (Oxford University Press, 1996), which I think initiated a bit of a Prior revival.


      I’m still working on tense logic. The connections between tense logic and free will is an area that interests me and which I’m working on at the moment. And, of course, Turing was interested in free will, so it wraps into that interest. I suppose my overarching interest has always been mechanism, from very early on, and it was Descartes that got me into it. I think it’s a pity that Descartes has been remembered for his dualism and his anti-mechanism. I think that he’s much better viewed as a pioneering mechanist. And some of the work that he did was incredible for the time. His essay ‘L’Homme’ is mind-blowing. He had a picture of human beings as essentially machines. There’s a lot of neuro-physiological detail in his picture of human beings as machines. He then drew back, for various well-known reasons. But the drawing back is often regarded as the main thing, whereas I think that mechanism was the main thing, and the extent to which he did manage to push it forward is what is important.


      GO: There’s been lots of speculation about his motives for drawing back. If Galileo hadn’t suffered as he did, maybe Descartes would not have been quite so keen on drawing back as much as he did; there’s quite a bit of speculation in that direction.


      JC: It could be. But he obviously was deeply religious, and so I guess he would have had some difficulty reconciling mechanism—that is, pure mechanism, without the well-known Cartesian add-ons—with what he was taught at La Flêche. And it could be that he just did think that the brain doesn’t have the complexity to support cognition, because knowledge of the brain was pretty crude in his day and no-one realised how complex it in fact is. So perhaps it was natural enough at that time to think that the body simply didn’t have the machinery to support cognition, as a matter of empirical fact—which I think is a very interesting suggestion. Several people have argued that way. Anyway, Descartes got me into mechanism; and then I read Turing 1950 (as I mentioned earlier); and then there was Robin Gandy at Oxford; and I was on another railway track that would lead inevitably to an interest in Turing—which, of course, it did. Gandy never mentioned the mentality side of it: he taught me about Turing machines; he taught me about recursive function theory; he talked about the connection with computers and the Church-Turing Thesis, and so on. But mind and brain was never something he touched on in his lectures. I also learnt set theory from Gandy. He was a captivating teacher. But the mentality side of it came only when I got interested in AI. And you don’t need to look very far at AI before you realise that Turing was the leading figure. That put together the Turing machine stuff that I’d been taught by Gandy and the mind side of it, and I really got hooked on AI. This was during the 80s, when I wrote my first book, AI: A Philosophical Introduction (Basil Blackwell, 1993).


      In many ways, it was Searle who was the hook into writing about AI. I read his Chinese Room argument and, like almost everyone does, I thought I knew that there were these million things wrong with it, most of which turned out not actually to be things wrong with it at all, but either irrelevant or mistaken objections. But you can’t help but read it and feel that you know what is wrong with it. It is actually quite hard to say what’s wrong with it, but I think I nailed it in my chapter in the Bishop and Preston book with Oxford University Press, Views into The Chinese Room (2002). Anyway, the Chinese Room argument propelled me into the philosophy of AI, and I very soon got interested in the history of AI as well. Newell and Simon were a big influence—I found their work terrifically interesting. Inspiring! They had the vision that artificial intelligence will be here, if not next year, then the year after next. Even if you were sceptical, you couldn’t help thinking that maybe it was just that they were a bit optimistic about the timeframe, or that they bizarrely thought that LISP was the solution to understanding the human mind. No matter how sceptical you were about the details, though, there was the sheer power of their vision that artificial intelligence will be a reality, if not tomorrow, then in the near future. That vision had great power. It still has power. It still has me in its grip. And then connectionism came along—very suddenly, or that was the impression most people had at the time—although in fact numerous people had been working on it for years, including Rumelhart and McClelland.


      GO: All of a sudden there were the two books.


      JC: Yes, bang, it was there! I got very interested in connectionism and also the history of connectionism. I discovered that Turing had done some pioneering work in connectionism which hadn’t been published at the time. He even anticipated some of the vocabulary that was used. He actually anticipated the idea of training a network. Diane Proudfoot and I published an article on this in 1996, ‘On Alan Turing’s Anticipation of Connectionism’, and we followed this up with a popular piece in Scientific American called ‘Alan Turing’s Forgotten Ideas in Computer Science’. Christof Teucher read this and got interested, which led to his 2002 book (for which Diane and I wrote a foreword): Study, Implementation and Evolution of the Artificial Neural Networks Proposed by Alan M. Turing. Turing had a proof that certain kinds of neural networks that he described in 1948—he called these ‘B-type’ neural networks—could be used to compose a Universal Turing Machine. So the power of connectionism was known very early on. But Turing’s proof has been lost. He alludes to it in a report he wrote in 1948. That report is, in many ways, the first manifesto of AI, a decade before the Dartmouth Conference which is always described as the starting point of AI. Gandy told me that he’d seen Turing’s proof. There were many sheets of paper covered with this proof. What happened to it isn’t known. It may still survive somewhere.


      GO: The results have doubtless been proved by others?


      JC: Yes. Minsky proved something very similar.


      GO: But not for another decade or more?


      JC: Yes, approximately a decade. Minsky was working on neural networks very early. More than 10 years before his piece with Papert that blew Rosenblatt out of the water—or that’s how everyone always thinks of it. Rosenblatt was one of the very early pioneers of connectionism. 1957 was his earliest publication. He developed some devices called ‘perceptrons’. They are fascinating devices. I found some photographs of perceptrons a few years ago. They’re amazing looking machines. They’re large: as big as eight of your [three-drawer] filing cabinets. I was unprepared for that. You think of perceptrons as very simple little neural networks, but …


      GO: That’s because they were full of valves?


      JC: There would have been valves, yes. They were whacking great machines. There was also the control side of it, which looked very much like any computer looked in those days. There was a cabinet which had dials, knobs, and whatnot on it: it was very orderly and very much in the period. But there was also the other half of it: a great haystack, a tangle of connections hanging out of the side of the tidy cabinet. Beautiful things! I think this gives you the flavour of the approach—the almost random wiring. When Minsky and Papert were supposed to have produced absolutely watertight objections that showed that perceptrons were a dead end, work on connectionism stopped dead in its tracks for another decade.


      GO: For a long time.


      JC: Yes. Rosenblatt and his many students lost their funding largely because of the Minsky and Papert book. But if you read the Minsky and Papert critique, it doesn’t really do the damage to Rosenblatt that people assumed that it did. It’s really just a critique of two layer perceptrons, where you’ve just got the input layer and the output layer, and no layers in between. But Rosenblatt …


      GO: … already did have intermediate layers …


      JC: Yes. All Minsky and Papert say about the intermediate layers is that once you add intermediate layers, you can build a standard stored program digital computer. And then it’s unclear what the difference is between a multi-layer perceptron and these other devices that people were exploring in AI. Of course, that’s hardly an objection to perceptrons!


      GO: Sure. It’s hardly a devastating critique to say you don’t know what the differences are. It might turn out, for example, that they can do computations a lot more efficiently using perceptrons.


      JC: Absolutely.


      GO: So people can’t have read the Minsky and Papert book very carefully?


      JC: People certainly didn’t read Rosenblatt. There was all this stuff in Rosenblatt’s work that was completely untouched by their critiques. One thing that’s not widely known is that Rosenblatt had back-propagation in the late 50s. It’s usually thought to have been invented much later, but Rosenblatt had it. His version didn’t work very well because he didn’t have the soft constraints. But he certainly had the idea, and he called it ‘back-propagation’. He actually called it ‘back-propagating error correction’: that’s where the term comes from. Rosenblatt is an unjustly neglected figure, I think. But, of course, he was much later than Turing. Rosenblatt didn’t begin publishing until a decade after Turing’s work of 1948.


      And then there’s the rest of the story about Turing and the history of AI. It’s always said that AI began in the US in the 1950s with Newell, Simon and Shaw, and that the Logic Theorist was the first AI program. You read these things all over the place. Then there was the Dartmouth Conference in 1956 organised by John McCarthy, with Shannon playing a background role. Newell and Simon turned up from the west coast and demonstrated the Logic Theorist at the Dartmouth Conference. These were supposed to be the first events in AI. But Turing was quietly plugging away 10 years earlier. In fact, it’s not even true that the Logic Theorist was the first AI program in the U.S. The Logic Theorist came after Samuel’s checkers program—his draughts playing program—which he demonstrated on television in 1952. Samuel told me about this. The draughts playing program played by heuristics. It’s often said that the Logic Theorist was the first heuristic program. But Samuel had heuristics at least as early as 1952, and he also had learning. Interestingly, Samuel got into writing the checkers program because he heard Strachey giving a talk on checkers programming at a computing conference in Canada in 1952. (Strachey came to fame with Scott and Strachey much later on.) Samuel immediately became interested, got the details of Strachey’s program, essentially copied it and then added learning to it. So that was where the first AI program in the US came from, through Strachey. And Strachey got into AI through
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