THE SUPERMARKET OF BABEL
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HOW TO LIE LIKE PICASSO
Artists have always had a complicated relationship to the truth. This was so even before the advent of the camera, which merely accelerated the art world’s shift away from the faithful rendering of physical reality. Anyone who has ever stared open-mouthed at a work of abstract art can surely attest to the convoluted and often obfuscated nature of the relationship of art to truth. In his Tractatus, Wittgenstein opened with the bold statement that “The world is everything that is the case”, yet artists clearly hold very different views on what is the case than philosophers, logicians, scientists or even historians. Art is rarely interested in truths of the axiomatic variety that make up the numbered postulates of the Tractatus, but instead uses images, words, forms and narratives to convey glancing truths that only reveal themselves slowly, through our continuous engagement with a work. Ultimately, art is an artifice that cannot be true in itself, yet it is an artifice that can often suggest the truth of a situation with greater force and clarity than a multitude of logically correct propositions. As Picasso put it in one of his wonderfully puckish aphorisms, “Art is a lie that tells the truth”. 
	Every work of art may be a lie at some level, though every lie is hardly a work of art. We reserve the word “fake” for the most egregious instances of falsehood, and the word implies not just a lack of provenance, but a lack of artistic truth. In his book The Act of Creation, Arthur Koestler recounts a fascinating story about Picasso and his appreciation for truth in art. Even at his productive peak, the demand for Picasso’s work far outstripped his capacity to supply it, and dealers would gather at the artist’s studio in the hope of receiving a scrap or two from the master’s table. To acquire a new work from the artist himself could be considered a success, but to acquire a new work through other means was no less than a victory. Koestler tells of how one dealer acquaintance of Picasso made the pilgrimage to the artist’s studio to boast of such a triumph, and described his new purchase to Picasso with a relish that was part flattery and part taunt. But Picasso met the taunt with one his own, casually dismissing the piece as a fake. The dealer would have none of this, of course, and revealed his trump card: he had seen, with his own eyes no less, the artist working on that particular piece in his studio. “So what”, replied Picasso with a shrug, “I often paint fakes.”
	The artist’s retort is an overt challenge to our perceived certainties – in this respect it brings to mind the line from the musical Chicago that goes “Who are you going to believe, me or your own eyes?” – yet if it was a lie, it was an artful lie that bore a revealing insight about the relationship of creativity and truth. We naturally think of fakes as the handiwork of a counterfeiter, one who deliberately produces a work that will be mistakenly attributed to the hand of another. By the light of this received wisdom, one cannot fake one’s own handiwork, so it follows that every painting by Picasso is a genuine Picasso, whether the artist thought highly of the work or not. Nonetheless, one sometimes fakes a smile, and perhaps other more intimate expressions of intense joy, so a more emotional sense of “fake” is evoked here: fakes lack authenticity because they lack provenance, but even works with the right provenance can sometimes lack an authenticity of feeling. Counterfeiters create fakes by copying the surface qualities of an artist’s oeuvre, to produce works that share the same stylistic elements and which might thus share the same critical assessment and monetary evaluation. Yet sometimes an artist can unconsciously copy himself, aping his own style to produce the kind of easy-to-classify works that critics expect and that dealers can sell. From an artistic perspective, these works may as well have been produced by a forger. Picasso compounded this lapse by allowing these works to fall into the hands of dealers, but his mischievous reply shows that Picasso recognized in himself this occasional tendency to mere generation, and distanced himself from these merely-generative self-pastiches (post-sale, of course) by viewing them with the disdain that one shows the fakery of a criminal counterfeiter. 
	Art aims to capture an empathic truth about the human condition, a universal feeling that we can all recognize in ourselves or in others. Though this truth may be out there, in an objective Platonic sense, it becomes a subjective hand-crafted commodity when it is packaged with an eye to artistic longevity. Theatre and journalism – or poetry and prose, or painting and photography – can each draw on the same objective facts, yet package them in very different ways, perhaps for different audiences, who have differing expectations of what is the actual truth of a situation and what is merely its aesthetic packaging. These two levels can be difficult to unpack, and one person’s creatively-packaged truth may be another’s bare-faced lie. Thus, viewers may look at Picasso’s Guernica and see a visual metaphor for the Spanish civil war, or see an artistic depiction of a bull goring a horse. They are unlikely to see the goring of horses by bulls as an objective fact of the Spanish civil war, or to hold Picasso accountable for the truth of this reading. For artistic licence is readily granted to any work that bears the obvious hallmarks of art, such as the cadences of music, the rhyme and alliteration of poetry, or the geometries and abstractions of modern art. This license forms part of a larger artistic contract with an audience: the more obviously artistic a work, the more liberties an artist can take with this packaging of the truth. But artistic licence is a double-sided contract that protects both artist and audience alike.
	Art can be a more forceful shaper of viewpoints when it does not openly acknowledge its own status as art. Consider the case of monologist Mike Daisey, who uses artful story-telling to turn personal experiences into verbatim theatre. Daisey courted controversy with his 2010 monologue The Agony and Ecstasy of Steve Jobs, in which he packaged observations from a fact-finding mission to Apple’s Chinese sub-contractors into a forceful polemic, against both Apple and unthinking Western consumerism more generally. His monologue described the plight of Chinese workers who toil in conditions akin to those of a labor camp, and who risk their health and well-being to make luxury products they themselves will never own. Daisey crafted a compelling mise-en-scène in which crippled, under-aged and often suicidal employees work under the watchful gaze of armed guards, and ended his monologue with a whistleblower’s zeal: “tonight we know the truth”. His goal was no less than the creative re-conceptualization of the iPhone and the iPad as the blood diamonds of the technology industry. Daisey wears his artistry lightly, and his monologue made no overt appeal to artistic licence. Indeed, it bore all the trappings of serious reportage and was later aired in a segment of National Public Radio’s American Life. Yet, though lightly worn, Daisey’s artistry extended to the conflation and even invention of sources, and to the confabulation of telling details that never were. The guards Daisey saw were not armed, and the workers he spoke to were neither crippled nor under-aged. When challenged, Daisey invoked his right to what can be called the Picasso defence: “if you felt something that connected you with where your devices come from—that is not a lie. That is art”. Daisey abused the trust of his audience, to lie in ways that Picasso never did, yet also artfully managed to make the familiar and desirable seem alien and sinister, to forge connections between disparate ideas, and to show the human suffering that makes luxury affordable.
	True creativity, in the non-fake sense of Picasso at least, must transcend mere generation, and convey feelings that seem authentic to creator and audience alike. One needs to invest something of oneself in a product to make it one’s own. This idea of authentic ownership is key to understanding yet another of Picasso’s famous (and much acted upon) aphorisms: “good artists borrow, but great artists steal.” To borrow is to make use of something whose ownership clearly remains with another, while to steal is to take full ownership of that idea for oneself. To make something one’s own, one must add to it, improve it, and imbue it with one’s own distinctive qualities. In this way, a successfully stolen idea becomes associated with he who steals it, not through base trickery or deception, but through the mastery that comes of investing real feeling and effort. This is the sense of “steal” that Steve Jobs endorsed when talking about the creation of the Apple Macintosh in 1994, supplementing Picasso’s aphorism with the admission “we have always been shameless about stealing great ideas.” The greatest of these ideas was undoubtedly the WIMP graphical user interface (of Windows, Icons, Menus and Pointers) that reached its apotheosis with the Macintosh, but which had earlier been pioneered by researchers at Xerox Parc in Palo Alto. While key elements of the Macintosh interface clearly owe their creative paternity to the designers of the Xerox Alto and Star, Apple fine-tuned and extended these elements – for example, by adding features that now seem obvious, like overlapping windows – until they became distinctively Apple’s own. 
	Other companies, such as Microsoft, have famously dipped into the same creative well, leading Apple to cry theft, or as Jobs is reputed to have shouted at Bill Gates, “You’re ripping us off! I trusted you, and now you’re stealing from us.” While not citing Picasso as an influence, Gates defended his actions with this not-too-distant analogy: “Well, Steve, I think there's more than one way of looking at it. I think it's more like we both had this rich neighbor named Xerox and I broke into his house to steal the TV set and found out that you had already stolen it.” Jobs is often accused of hypocrisy for shamelessly celebrating his own appropriation in one breath while decrying Microsoft’s in another, and for still later declaring “thermonuclear war” on Google and Samsung for their iPhone-like smartphone, which Jobs labeled a “stolen product”. A sympathetic believer might reconcile the obvious contradiction by again appealing to Picasso’s aphorism: while Apple had the temerity to take ownership by stealing, Microsoft and others seem content with borrowing. Jobs expressed this view with characteristic disdain: “The only problem with Microsoft is they just have no taste, they have absolutely no taste. I don’t mean that in a small way. I mean that in a big way, in the sense that they don’t think of original ideas and they don’t bring much culture into their product.” 
CHEAPER BY THE BILLION
While Jobs was often petulantly inconsistent in his disdain for the people and ideas that offended his creative sensibilities, Picasso used contradiction to his advantage, combining brevity and incongruity to give his claims about art and creativity an enigmatic resonance. Having criticized his own occasional lapses into self-pastiche, he saw even less to admire in the generative capacity of computers, noting that “computers are useless – they can only give you answers.”
	We should not be surprised that the word “computer” puts many people in mind of a glorified calculator. After all, mechanical computers were first constructed to perform laboriously painstaking tasks such as the calculation of detailed mathematical tables, or the tabulation of parameter settings for the optimal use of heavy artillery in battle. Though our theoretical understanding of computing (and of what, in principle, can or cannot be computed) has increased tremendously since the earliest days of cogs, relays and valves, the word “computer” is a constant reminder of this inherent proficiency for repetitive number-crunching. Computers have always been valued for their ability to provide very precise answers to very specific questions. For to obtain a precise answer, one must pose a well-formed, well-defined question, one that admits of no ambiguity or interpretative wiggle-room. It is just this kind of answer-directed question that is most suited to being expressed as an algorithm. In real life, answers usually come as a relief – we seek them out, and use them to dispel our confusions and resolve our problems. Answers that are precise and correct are better still. But Picasso did not take issue with all answers, least of all his own. He disdained only the kind that computers are programmed to find, and by implication, the kind of questions that prompt those answers in the first place.
	Even a technological marvel like IBM’s Watson, a computer designed to answer questions on the TV quiz show Jeopardy and one which succeeded admirably at this task – triumphing against a panel of the game’s all-time human champions – can be uncharitably viewed as merely a bigger and faster giver of answers. It matters little that the format of Jeopardy requires contestants to phrase their answers in the form of questions – for example “What is saffron?” in response to the prompt “I am a spice derived from the flower of the Crocus sativus” – so that Watson is also, trivially, a generator of questions. However, though Watson proved to be a risky venture that paid handsome publicity dividends for IBM, the commercial potential of Watson transcends the mere answering of questions, whether on TV quiz-shows or on customer-service web-sites. For though Watson may give the impression of surgical exactitude when answering questions, of precisely retrieving just the right answer from its large and heterogeneous database, it is in fact a bubbling cauldron of a great many competing heuristics, strategies and knowledge-sources, each vying to deliver its favored answer to a given question. Each may be a hammer that views every question as a very specific kind of nail, but Watson succeeds because it incorporates a great many hammers to handle many different kinds of nails. For Jeopardy-like tasks, it is vital that Watson converges on a single best answer from the multitude of heuristics shouting “choose me, choose me”, but for other kinds of tasks that fall outside the scope of Picasso’s dismissive remark, this variety of competing answers may allow Watson engage in the kind of divergent thought processes that psychologists consider essential to creative ideation. Divergent Thinking, or what is sometimes called Lateral Thinking, does not seek a single “best” or “right” answer, but instead emphasizes the generation of many diverse alternatives, any of which might prove useful in some offbeat, insightful or surprising way. IBM sees Watson’s divergent potential – which needed to be tamed to excel at Jeopardy – as the key to a wide-range of creative tasks, from the discovery of new cancer treatments to the invention of new culinary dishes. So while convergent thinking might view saffron as an ingredient best reserved for paella, an unbridled Watson suggests unexpected uses of the spice, such as in a Spanish variant of the croissant. Culinary invention may be a humble beginning for creative computing, but it is a task that requires just as much divergent thinking and flexible categorization as more serious scientific endeavors. We will return to the issues raised by culinary creation at the end of this chapter.
	Computers excel at answering questions that require them to find solutions to an algorithmically-expressed formula. No doubt Picasso detected a whiff of tautology about this kind of truth-finding. Given a formula as a base truth (an axiom) a computer can simply manipulate this truth to produce other truths (theorems derived from the axioms) that are true by virtue of the truth of its axioms and of the validity of its transformation and generation algorithms.  From the computer’s limited perspective, each answer is the end of a reasoning chain, not the beginning, and though each provides a sense of certainty, it may be a decidedly false certainty that is on offer. For having discharged its responsibility to produce an answer, a computer typically leaves it to its users to make of this answer what they will. An under-specified problem that admits of many possible answers can be converted into an algorithm that generates many different answer candidates, but any responsibility for assigning value or meaning to these candidates is typically left to the user, or to some other external agency.
	Arthur C. Clarke’s short story The Nine Billion Names of God memorably captures the remarkable yet typically unreflective capacity of computers to generate candidate answers. In the fictional setting of the story, a lamasery of monks in the Himalayas have spent centuries pursuing their goal of listing all the possible names of God, in the belief that since the world began with the name of God, it must also end when the last name of God has been uttered. The monks have devised a holy alphabet, and for reasons known only to themselves, have determined that any name of God can contain no more than nine of these letters. They impose a variety of other constraints too, such that no name of God can contain a sub-sequence of three repeated letters. This monastic Bletchley park has always enumerated these names by hand, painstakingly adding each to a giant book of names. But the advent of modern technology offers an obvious means of automating this process, and so the monks engage a computer company to send them both a computer and a pair of programmers for the task. The computer is easily programmed with the alphabet of holy symbols and the rules for name generation, and it is quickly put to work enumerating and printing all nine billion or so names. However, as the task nears completion, the programmers worry that the monks will become violent when their religious beliefs are falsified by the world’s refusal to end on schedule. They make their excuses and leave early, so as to be far away when their program terminates. As they trek down the mountain on ponies, laughing at the monks’ strange mix of superstition and technological savvy – after all, the monks had shown more faith in the value of computer-generated answers than they themselves had – they notice an alarming sight: “Overhead, without any fuss, the stars were going out.”
	That which is easily and cheaply acquired in bulk is valued lightly and rarely respected. The computer in Clarke’s story is oblivious to the value of the many letter strings it generates – they may as well be social-security numbers,  or the tracking numbers on engine parts – and it certainly does not understand the import of the task as a whole. It falls then to an external agency to recognize their value, such as the monks of the story, or God, or (at the bitter end) the computer’s programmers. Value and meaning often arise from curbing our capacity to generate. For instance, at any given moment there is a vast number of possible sentences we could utter, given our knowledge of the grammar of our language and a sizeable vocabulary of words. But the truly meaningful sentences that can be uttered in a context form just a tiny subset of this overall capacity. The linguist Noam Chomsky has argued that this capacity to generate is a necessary part of human creativity, and founded the highly influential field of generative linguistics to model the different ways in which humans can generate surface utterances from underlying (or deep) structures. Each grammatically-valid surface utterance is an answer in the sense that Picasso frowned upon, for there are so many possible answers, like there are so many names of God, that few have any real value in any given context. The more we generate just because we can, then the more our true meanings get lost in the noise of mere possibility.
	This point was made dramatically by another short-story writer, Jorge Luis Borges, in his story The Library of Babel. Borges images a universal library, composed of interconnecting hexagonal rooms of book shelves, in which every imaginable book is stored. More formally, each book contains 410 pages with 40 lines per page; each line comprises about 80 characters, drawn from an alphabet of 22 letters, a comma, a space and a period. Within these generous limits, the library thus contains every book ever written, or a translation of such, as well as every book that ever will, or could, be written. To pick a book at random in this library is no different from generating one at random, such as by rolling an alphabetic 25-sided die 410x40x80 times. So to find any meaning in the library, one desperately needs a catalogue to indicate which books are worth reading and which, by implication, are mere nonsense. Borges notes that the library of Babel must inevitably contain such a catalogue, insofar as any catalogue will itself be a book that is within the generative reach of the library, but this catalogue will be internal. It resides as a book within the library, where like all other meaningful information, it is lost in a sea of misinformation and noise. 
	Borges provides us with more tantalizing examples of the library’s contents:
Everything would be in its blind volumes. Everything: the detailed history of the future, Aeschylus' The Egyptians, the exact number of times that the waters of the Ganges have reflected the flight of a falcon, the secret and true nature of Rome, the encyclopedia Novalis would have constructed, my dreams and half-dreams at dawn on August 14, 1934, the proof of Pierre Fermat's theorem, the unwritten chapters of Edwin Drood, those same chapters translated into the language spoken by the Garamantes, the paradoxes Berkeley invented concerning Time but didn't publish, Urizen's books of iron, the premature epiphanies of Stephen Dedalus, which would be meaningless before a cycle of a thousand years, the Gnostic Gospel of Basilides, the song the sirens sang, the complete catalog of the Library, the proof of the inaccuracy of that catalog.
Many questions are more interesting and evocative than the answers they seek, just as many computer programs are far more interesting than the outputs they generate. For beautiful questions often seek the most boring answers, and are diminished for being answered in quantitative terms. Borges’ question of “the exact number of times that the waters of the Ganges have reflected the flight of a falcon” is far more creative than a banal answer such as 6,897,764 could ever be. This is precisely the kind of answer that Picasso dismissed as useless, for an answer is meaningless without an appreciation of the question that generated it, or without an understanding of the assumptions that went into its generation. Borges’ library contains every true answer to every question, as well as every evocative metaphor, every sidesplitting joke, every stirring speech and every quotable poem. But it also contains every false answer, every bad joke, every doggerel poem, and every imaginable piece of linguistic excrescence. Without a means to distinguish them all, they are all equally worthless. There are no truths in the library of Babel, and no lies that artfully tell the truth. There is just noise. 
	The library of Babel is, in many respects, a self-referential structure, inasmuch as many of its books will inevitably refer to the library itself. For any merely generative algorithm that is capable of generating all possible books in the library will also generate all possible books whose topic is the library (including Borges’ own story The Library of Babel). Many of these referential works will purport to be alternate catalogues of the library. But for each possible catalogue, a multitude of other books will sing its praises, while yet another multitude will offer the most damning critiques of its gaps and inaccuracies. In fact, these books will in turn be criticized or praised by other books in the library, and so on, ad nauseum. Any of these reference works might offer an invaluable guide to the library and its contents, if only we knew which ones were trustworthy. However, the library offers no reliable means of identifying which books are to be trusted, even as they concern the library itself.  
	Though the generative principle of Borges’ library is a remarkably simple one, the same tantalizing dilemma also plagues real generative systems of much greater complexity in mathematics and computer science. In fact, this dilemma was formally demonstrated just a few years before Borges published his story, in a proof by a young Austrian mathematician named Kurt Gödel. Mathematicians had long sought to place mathematics on a sound systematic footing, and in the early part of the 20th century, mathematicians set themselves a bold goal: to find a generative proof procedure capable of generating all theorems that can be formally derived from a given set of axioms. This procedure could thus be used to crank out proofs for the truth or falsity of any conjecture that had previously eluded their best efforts, in much the same way as a Chomskyan grammar can churn out every valid sentence, or Clarke’s computer might crank out all the names of God. However, Gödel was to derail this enterprise with his fascinating proof. Just as Borges’ library contains a potentially perfect index whose veracity cannot be established within the library itself, Gödel showed that every formal system of a certain generative power must also contain a Gödel statement whose truth cannot likewise be proven within the system. Like Borges’ index, a Gödel statement refers both to itself and to the system in which it is constructed. It is just the kind of statement a system should be able to prove, yet Gödel showed it cannot do so without compromising either its consistency or its completeness.
	Gödel showed that formal generative systems can suffer from blind spots, insofar as they cannot ascertain the veracity of everything they can generate. But from the perspective of a creative system, this seems like a minor setback at most: after all, we don’t expect great writers to be capable of writing every great book, or good poets to be capable of generating every good poem. Indeed, talented creators often produce works that they later disown, as we earlier saw with Picasso’s admission that he sometimes painted fakes. However, some theorists have argued that Gödel’s proof irrevocably undermines the generative powers of purely formal systems, and thus of computers and their algorithms. His proof is cited as evidence that formal systems are inherently limited, and cannot therefore reach the bar established by human intelligence. If we believe that human-like creativity requires human-like intelligence, then this argument may also prove fatal to the enterprise of computational creativity. Though Gödel himself did not quite go so far, interpreters of his work such as Ernest Nagel and James Newman have used Gödelian arguments to argue against the possibility of artificial intelligence. But in a revised edition of their classic work Gödel’s Proof, Douglas Hofstadter offers the following editorial rebuttal of their negative view:
“Although computers, as their name implies, are built of rigidly arithmetic-respecting hardware, nothing in their design links them inseparably to mathematical truth. It is no harder to get a computer to print out scads of false calculations (“2 + 2 = 5; 0/0 = 43”, etc.) than to print out theorems in a formal system. A subtler challenge would be to  devise ‘a fixed set of directives’ by which a computer might explore the world of mathematical ideas (not just strings of mathematical symbols), guided by visual imagery, the associative patterns linking concepts, and the intuitive processes of guesswork, analogy, and aesthetic choice that every mathematician uses.”
While computers are engineered using mathematical principles, computational pragmatism and mathematical truth are two quite different notions. As Hofstadter notes, computers are just as capable of telling lies (with respect to their model of the world) as telling the truth. The challenge of computational creativity is to go beyond the cliché of computers as machines that can “only give you (true) answers”, to create the kind of machine that can formulate artful “lies that tell the truth”. Inevitably, such machines will sometimes paint fakes.
MADE IN CHINA
While humans and machines both engage in mere generation, a popular school of philosophical thought holds that computers can never be capable of more than mere generation. Some use Gödelian arguments, while others cite obscure aspects of quantum theory (and some, such as the physicist Roger Penrose, combine both in a ruthless, if not entirely convincing, pincer attack). Regardless of the theoretical specifics, many simply assert that when it comes to replicating the qualities of the human brain, computers are just not made of the right stuff.
	Perhaps the most famous proponent of this view is the philosopher John Searle, who invented a fiendish thought experiment to marshal our intuitions against the enterprise of full-blown (or strong) AI. His experiment, evocatively named the Chinese Room, asks us to imagine a scenario that is best described as Artificial Intelligence meets the Manchurian Candidate. A man wakes up in the locked room of the title, surrounded by books of rules for manipulating inscrutable symbols. It’s tempting to think of this poor wretch as a P.O.W. in the Korean war, but any non-speaker of Chinese will do, since Searle’s symbols are the characters of the Chinese writing system, which Searle tells us appear as unintelligible “squiggles” to the bemused subject. The man’s only interaction with the outside world is via a slot, through which slips of paper bearing Chinese characters (and, one hopes, the occasional meal) are passed. The man knows that his continued survival requires him to precisely apply the rules to the inputs he receives, to manipulate the symbols accordingly and thereby generate a new sequence of symbols, on a new slip of paper to be passed back through the slot to the outside world. Unbeknownst to the man, the incoming slips contain questions written in Chinese, and the rules of the books encode a manually-executable algorithm for answering these questions. The rules are intricate and cleverly constructed, so that the slips of paper that are passed back through the slot contain answers that seem convincing to the person waiting outside. 
	The Chinese room provides an oracular service of sorts, and to the people who use it, the room may well conceal a learned Chinese scholar. Whoever or whatever is hidden in the room, it looks to these users as though it truly understands Chinese. However, we are privy to the room’s secrets, and know that the wretched man who is trapped inside has not one word of Chinese. Not only does he not understand the requests that come in via the slot, neither does he understand the well-formed Chinese replies that he sends back out again. The man sings for his supper, but he does not understand his song or its words. Now, Searle’s room has a curious resemblance to Schrödinger’s infamous box. Each is sealed from prying eyes, which creates an air of magical realism. In the box we find a cat who may be dead or alive (the cat has a 50/50 chance of being killed by a toxic gas); in the room we find a man who may or may not understand Chinese. Schrödinger concluded, somewhat counter-intuitively, that his cat must be simultaneously dead and alive, while Searle appeals to our everyday intuitions regarding language to conclude that his man truly does not understand Chinese.
	The man certainly does not understand Chinese in any conventional sense of the word “understand”, at least as it is applied to language competence. Yet the man and his rules do seem capable of generating competent Chinese responses to real Chinese requests. However, it hardly seems possible to separate people from their language abilities in this way, and so it seems that Searle is asking us to use our intuitions to reason about a situation that is anything but intuitive. AI proponents have responded to Searle’s thought experiment with a variety of counter-arguments, but the System response, as it is generally known, offers one of the most robust defenses of strong AI. Proponents of the System response agree with Searle that the man alone does not understand Chinese. However, they also argue that the combined system – man plus rules – clearly does understand Chinese, as shown by its ability to answer real Chinese questions. To focus on the man alone is a kind of sleight of hand, of the bait and switch variety, and is no more sensible than asking if the eye alone can understand a painting, or the ear alone a poem, or whether a single neuron can understand a language.
	Searle offers an ingenious riposte to the System reply. Imagine, he says, that the man is forced to memorize all of his rules, to the point where he no longer needs to refer to his rule books when generating Chinese outputs from Chinese inputs. The system is now reduced to the man alone, since memorization weaves the rules into the mental fabric of the man. Yet the man still does not understand Chinese, so the integrated system of man plus internalized rules is still just a fake.
	Searle’s bravura retort to the System response might aptly be called the System 2 response. He assumes that memorization of the rule books allows the man’s System 2 processes to consciously execute the Chinese room algorithm by bringing to mind the necessary rules for each symbol or combination of symbols. The man continues to engage with the rules at a deliberative, conscious level, and he still has no more understanding of each symbolic “squiggle” than he did when he relied upon his books as an external memory store. In computational terms, the unfortunate drudge has simply been “upgraded”, from a old-fashioned system that used external punch-cards to a shiny new version with an on-board program memory. No matter how practiced the man becomes in the execution of his newly memorized rules, his processes all still occur at the System 2 level. As Texans are wont to say of fake cowboys,  this new man is “all hat and no cattle”. 
	This is a masterful sleight of hand on Searle’s part. No one expects to be able to play tennis like Roger Federer or to play chess like Garry Kasparov just by reading a how-to book by either of these accomplished sportsmen. We intuitively recognize that such books offer knowledge that can be appreciated by our higher-level cognitive processes, but this knowledge can only facilitate the acquisition of an ingrained skill through continuous physical practice and sheer, hard graft. We acquire the knowledge via System 2 processes, but even perfect memorization of a book is not enough to create the corresponding muscle memories and cerebellar pathways. We only truly acquire a skill when this how-to knowledge is transformed into a network of automatic System 1 associations.  And so it goes for the memorization of rules in Searle’s Chinese room. The symbols remain inscrutable to the man because no meaningful associations have been forged at the System 1 level; the symbols evoke no stereotypes or mental imagery, they stir no feelings or emotions, they prime no related ideas and they initiate no waves of spreading activation. But how might these automatic associations be acquired by our man in the room? Most likely, the man would need to be exposed to each symbol and its corresponding rules of usage in contexts that repeatedly reinforce the appropriate images, emotions and related ideas (e.g. sunshine and flowers evoke happiness, rainclouds and funerals evoke sadness, etc.). This calls for a situated approach to language learning, much like the situated manner in which humans learn a language. 
	Searle might well protest that for the man to memorize his rules in this way is really no different to him learning Chinese in the first place. But such an objection would expose the hidden circularity at the core of Searle’s argument, which implicitly assumes that men can truly learn Chinese while machines never can. This implicit assumption seems to be based on yet another: that computers can mimic the System 2 processes of a human, but cannot possess System 1 processes of their own. Any intelligent-seeming human-like output from a machine is thus a fake. It may be an excellent fake, like a painting by Picasso with all the right brushstrokes but none of the right feelings, but it must be a fake nonetheless. Searle’s Chinese room was designed to satirize early developments in AI that were all System 2 and no System 1, developments which were promising but vastly overhyped. But just as these early systems and their design philosophies do not represent the totality of work in AI, neither does Searle’s thought experiment preclude the development of computers with intricate System 1 processes that can serve to anchor real rather than fake understanding. Recall Hofstadter’s admonition of Nagel and Newman, which effectively called for the development of System 1 processes in computers: “A subtler challenge would be to  devise ‘a fixed set of directives’ by which a computer might explore the world … guided by visual imagery, the associative patterns linking concepts, and the intuitive processes of guesswork, analogy, and aesthetic choice.” Searle’s Chinese room certainly shows that Hofstadter’s challenge must be met, but it fails to show that that all our efforts in this respect are necessarily futile.
	While the Chinese room is just a thought experiment, it brings to mind a real mechanical challenge to our intuitions about the thinking powers of machines. In the early 19th century, a chess playing machine named the Mechanical Turk was toured around the salons of Europe, where it impressed almost everyone with its ability to play the game at a grandmaster-level. But as in Searle’s imaginary room, the Turk really did have a man hidden inside, concealed behind a series of cogs and wheels which were just for show. Skeptics of the Turk, such as Edgar Allen Poe, wrote persuasively of how the machine could only be a fake. With the benefit of hindsight, we can now laugh at those who were taken in by such an obvious hoax. Yet since grandmaster-toppling computers are now a reality, we should also reserve some of our laughter for those who refuted the hoax on the grounds that such a machine could never be built. Just as they were right in the short term but wrong in the long term, we too must avoid drawing short-sighted overgeneralizations from the limitations of technology as we perceive it today.
CANNED GOODS
Raymond Chandler saw the primary task of the “natural” writer as bridge-building, between “what one wants to say” and “what one knows how to say.” The scholarly study of how best to bridge one’s words and ideas is an ancient one, and rhetoricians have systematically identified and classified a wide variety of linguistic forms with which to give our meanings a persuasive force. These rhetorical devices are so effective in the shaping and delivery of well-developed meanings that they can also lend our less substantial thoughts the unmerited appearance of solidity. This is not always a bad thing: a well-chosen rhetorical form can act as a scaffolding for an undeveloped idea, allowing it to take root and grow during subsequent elaboration. Nonetheless, just as good painters sometimes paint fakes, clever orators sometimes abuse rhetoric, to suggest profundity where there is shallowness, and sincerity where there is indifference.
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Figure 1.  Chiasmus in one of JFK’s most memorable lines.
One such rhetorical device is chiasmus, which takes its name from the cross-shaped Greek letter chi, or ‘’. The name is apt, for chiasmus is the crossover repetition of words, meanings, images or syntactic structures in a text. It is a much-used device in the texts of the Bible – it is used in both old and new testaments –  and in other ancient Hebrew and Greek texts. Indeed, one of the most widely-quoted examples of chiasmus is also nicely self-descriptive: “Those that are first shall be last and those that are last shall be first” (Matthew 19:30). Biblical uses of chiasmus combine a profundity of thought with a symmetry of form, and the effectiveness of this balancing act has not been lost on orators throughout the ages. Consider this use of chiasmus by Abraham Lincoln, the 16th president of the United States, “I claim not to have controlled events, but confess plainly that events have controlled me,” and this use by its 35th president, John F. Kennedy, “Ask not what your country can do for you, but what you can do for your country”. JFK’s use of chiasmus at his inauguration in 1961 was both memorable and effective, allowing his words to hold a mirror, structurally speaking, to what he saw as a much-needed shift from selfishness to selflessness in America and her allies. The crisscross structure of JFK’s chiasmus is illustrated in Figure 1.
	The crisscross pattern of chiasmus is the linguistic equivalent of a tightly laced boot, or in more forceful instances, a boxing glove. When used effectively, with a substantial meaning to communicate, the surface crossover of linguistic content implies a dove-tailing of ideas at a deeper level. Chiasmus relies on repetition to drive home these ideas, though this duplication of content is not always superficial or obvious. James Joyce, for example, employed chiasmus to lend balance and symmetry to his use of imagery in Dubliners, but nowhere is his use of the form as structurally obvious as it is in either the Lincoln or Kennedy examples. The explicit repetition of words is a hallmark of chiasmus, as in this popular slogan of the American gun lobby, “when guns are outlawed, only outlaws will have guns” (though even here, the verb “to outlaw” is repeated as a noun). But one can implicitly repeat an idea in a chiastic crossover by referring instead to its opposite counterpart, as in these wise words from the Dalai Lama: “In the practice of tolerance, one’s enemy is the best teacher” (here “practice” aligns with “teacher” while “tolerance” crosses over to “enemy”). 
	These are aphoristic uses of the form, in which the chiasmus is designed to be noticed, just as the resulting epigrams and slogans are designed to be remembered. Yet this repetition with crossover can be just as effective even when it is not overtly noticed. Consider this use of chiasmus by the always quotable fashion-designer Karl Lagerfeld: “Sweatpants are a sign of defeat. You lost control of your life so you bought some sweatpants”. If you feel the need to repeat yourself, as Lagerfeld does here with withering contempt, then repetition with crossover may subtly strengthen the logical force of your argument. Notice how Lagerfeld begins by asserting a causal link from sweatpants to defeat, and quickly follows this generalization by asserting a causal link in the opposite direction, from a loss of personal control (defeat again) to the purchase of those very same sweatpants. His use of chiasmus suggests abductive and deductive reasoning, and shows us the same causal link from complementary perspectives, effect  cause and cause  effect. The overriding impression that one is left with is that sweatpants are more than merely indicative of shame and demoralization; viewed through Lagerfeld’s gimlet eye, they are one and the same thing.
	By drawing our attention to superficial similarities and deep dissimilarities between what is expected and what is real, chiasmus can pack a powerful ironic punch. Yet, though it offers a convenient vehicle for packing ironic insights into a structurally pleasing form, chiasmus can often be too convenient, allowing one to fake the presence of cutting insight with little more than cut-and-paste. Consider the following exchange from the 1999 comedy Mystery Men, which concerns the misadventures of a group of wannabe superheroes with underwhelming powers. Mr. Furious has anger management issues, while the Sphinx’s only power is an ability to torture syntax until it yields an apparent profundity:
The Sphinx: 	He who questions training, only trains himself in asking
questions. […] Ah yes, work well on your new costumes my friends, for when you care for what is outside, what is inside cares for you. […] Patience, my son. To summon your power for the conflict to come, you must first have power over that which conflicts you.
Mr. Furious: 	Okay, am I the only one who finds these sayings just a little bit formulaic? "If you want to push something down, you have to pull it up. If you want to go left, you have to go right." It's …
The Sphinx: 	Your temper is very quick, my friend. But until you learn
to master your rage …
Mr. Furious: 	… your rage will become your master? That's what you
were going to say. Right? Right?
The Sphinx: 	Not necessarily.
That wonderful last line says it all: the Sphinx has hit on a successful formula for mere generation, to turn casual utterances into guru-like prognostications. His utterances appear deep, yet they are little more than superficial repetitions with crossover. One can imbue them with real meaning, of course, but it is clear that meaning takes a back seat to surface form in the Sphinx’s need to appear wise and all-knowing. It is as though he has internalized his own reduced version of Searle’s Chinese room, in which the goal is to transform mundane inputs into nuggets of disposable wisdom using nothing more than syntactic manipulation. We laugh at the Sphinx because his formulaic use of rhetorical devices has made him necessarily predictable. This is the essence of a deterministic formula: it always produces the same outputs for the same inputs, making a weak demurral such as “Not necessarily” all the more laughable. 
	Yet all rhetorical devices are formulas of a sort. It is their repeated utility in different contexts that makes them worthy of study by those who want to give their arguments a form that most effectively reflects their meaning. As an orator, the Sphinx is a one-trick pony; he is predictable not because chiasmus is always predictable, but because he is always predictable in his choice of chiasmus. As a device for inverting an opponent’s argument, chiasmus has few equals, yet we tire quickly of any device that is used too often and with too little variety. Were the Sphinx to up his game, and use a wider variety of rhetorical forms to better convey an impression of mental agility, we might pay more attention to what he has to say. For the syntactic manipulation of surface forms is actually a reasonable strategy for exploring the world of ideas. Words are often our only handle on subtle feelings and half-formed ideas, and the systematic manipulation of words can be an effective means of navigating the corresponding conceptual spaces. By searching for opportunities for chiasmus, the Sphinx is actually employing a simple form of dialectical reasoning. Given a thesis, he fabricates its structural antithesis, and then uses chiasmus to forge a synthesis of the two. The Sphinx is no Hegel, and he is certainly no Kant, but we must assume that he applies some aesthetic and semantic filters to his formulations. For he does not invert everything, but chooses to selectively invert theses whose antitheses appear structurally and semantically sound. A computer that modeled the generative abilities of the Sphinx would almost certainly be accused of mere generation. Yet its creator might validly reply, Sphinx-like, “Not necessarily.”
	So what might distinguish a computer’s best efforts at chiasmus from those of the Sphinx? Well, it would certainly help if it could display an appreciation of the different shades of meaning carried by related forms of the same word-concept. Consider Mae West’s chiastic innuendo “It’s not the men in your life that counts, but the life in your men.” Mae uses deliberate equivocation here, by employing the word “life” in two different senses – “life” as in personal life, and “life” as in zest and vigor. Between these two senses, Mae stakes out a third, her sex “life”. Equivocation like this is a form of trickery than often produces humor. Consider another humorous example of chiastic equivocation: “Children in the back seats of cars sometimes cause accidents. Accidents in the back seats of cars sometimes cause children.” This is more than syntactic manipulation for its own sake. The repeated use of “accidents” in two different senses – car accidents and accidental pregnancies – produces a pithy commentary on life’s surprises, and gives the impression that the speaker has peeked behind the curtain of everyday language to glimpse a universal truth. Each of these examples relies on word play, but each also evokes an unspoken meaning that chimes with our experience of the world.
[bookmark: _GoBack]	A computer can easily be programmed to scour a large text corpus for reversible chunks of language such as “hardly working” and “working hard”, so as to generate countless examples of chiasmus in the egregious vein of “working hard or hardly working?”. Yet this would surely be a poor investment of anyone’s time. Even a more semantics-savvy generator, one capable of producing the political aphorism “for society to prosper, prosperity should be socialized” from the independent text chunks “society to prosper” and “be socialized”, is hardly worth the effort if all it can do is generate one instance of chiasmus after another. As Truman Capote once said of Jack Kerouac on hearing of the latter’s frenetic stream-of-consciousness writing method, “that’s not writing, that’s typing”. Even if such a system could generate instances of chiasmus of a quality deemed usable by a professional comedian, no professional would ever craft a whole act around a single rhetorical device. Chiasmus, like other conduits for linguistic creativity, should not be viewed as a party-trick. It should not be generated in bulk, nor sold by the yard. Party tricks are the province of chumps like the Sphinx, in whose hands they are glib generators of fakes rather than vehicles of self expression.
	Computer scientists are trained to embrace modularity, so it’s tempting to think of how a standalone chiasmus generator might later unite with generators of other creative forms to yield a comprehensively well-rounded system, such as one for generating poetry on a specific topic. But it is wishful thinking to imagine that a useful standalone generator might come first, rather like believing that five standalone fingers might later glom together to form a working hand. Any act of specific creativity, such as the generation of an apt chiastic form, must serve a larger creative goal that makes it apt – such as the creation of a poem with a specific purpose – and do so within a larger architecture for creativity that harnesses a diversity of knowledge sources. This architecture must coordinate the actions of many different components as they contribute to the same result, and provide a contextual focus for salient feelings, emotions and expectations. We consider such an architecture for poetry generation in a later chapter, at which point we can revisit the selective generation of contextually apt chiasmus.
MADE TO LAST
The Sphinx’s phony profundities have no lasting value, and listeners see them mostly for what they are: glib fakes generated by the syntactic manipulations of a one-size-fits-all formula. But chiasmus and related devices are not inherently limited to the production of disposable ephemera, and many instances of these forms do demonstrate a real lasting value. So what gives any of our attempts at creativity a lasting value that transcends their initial contexts of use? The answer certainly involves more than one dimension of appreciation; any attempt must carry an apparent truth that resonates with its current and future contexts of use, and must be packaged in an aesthetically pleasing form. As John Keats memorably put it in one of the most lasting uses of chiasmus ever penned, “Truth is beauty, beauty truth, that is all / Ye know on earth, and all ye need to know.”
	In fact, psychologists refer to the influence of the perceived attractiveness of a message on the perceived truth of its meaning as the Keats heuristic. When faced with an abundance of messages to choose from, it makes sense to believe that people assign more value to those that come in pretty and easy to remember packages. To test the Keats heuristic, psychologists Matthew McGlone and Jessica Tofighbakhsh gave test subjects a variety of aphorisms taken from a popular book of proverbial sayings. The chosen sayings were general descriptions of human behavior, rather than value judgments, and they each had obvious rhyme (e.g. “woes unite foes”). To test the effect of rhyme on comprehensibility and apparent truthfulness, two non-rhyming alternate forms were created for each aphorism, by replacing either the first or second part of the rhyme with a synonym (e.g. “woes unite enemies” and “troubles unite foes”). McGlone and Tofighbakhsh observed that breaking the rhyme did not unduly affect the comprehensibility of the aphorisms, but it did negatively impact on the perceived truth of the altered messages. To explain this finding McGlone and Tofighbakhsh quote Nietzsche, who famously attributed some of the power of poetry to that fact that “we sometimes consider an idea truer simply because it has a metrical form and presents itself with a divine skip and jump.” They also quote Johnnie Cochrane, lawyer to the equally infamous O. J. Simpson, who successfully persuaded the jury in Simpson’s double-murder trial to focus on just one small piece of the evidence with “If the glove don’t fit, you must acquit.”  
	Cochrane used a rough poetry of sorts to persuade the jury to overlook his client’s tumultuous backstory. Yet in artistic creativity it often helps if a work has a fascinating backstory. Leonardo’s Mona Lisa is constantly name-checked as the world’s most famous painting, and though it has always been greatly admired for its technical virtuosity, the painting’s elevation to the pinnacle of art history is a relatively recent development, one that owes as much to melodrama and international intrigue as it does to any artistic considerations. The painting earned its permanent place in the public consciousness with its theft from the Louvre in 1911, not by sophisticated art thieves but by an Italian janitor who hid the painting in a closet before smuggling it home under his coat. (At one stage even Picasso himself was briefly considered an unlikely suspect. “Great artists steal”, after all.) The thief had patriotic intentions for his crime – he wanted to repatriate the Italian masterpiece back to Italy, where he felt it really belonged – and was caught while trying to sell the painting to the Uffizi in Florence. People only fully appreciate the value of an object (or another person) when it is gone, and so it was with the Mona Lisa. The publicity surrounding its sudden loss and joyous return cemented the painting in the affections of many who had never before given it a second thought. 
	The backstory of a modern artwork – the story of the work’s genesis, its themes and its influences – is typically concocted by the artists themselves. But these creation myths are not the most reliable of narratives, and may be as artfully constructed as the works they attach to. Yet in this way, each backstory offers another vehicle for linguistic creativity – “a lie that tells the truth” – to complement the creativity of the artwork that it embellishes. So our appreciation of Coleridge’s poem Kubla Khan, to take a famous example, is greatly enriched by the backstory of its genesis in a dream, which also ruefully tells of how Coleridge was stopped from committing the whole of the dream to paper by a caller from Porlock. Part anecdote, part explanation and part mystification, an artful backstory pulls into sharp relief the conceptual conceits that unpin a resonant work. Given the significance of backstories in human art, computer scientist Simon Colton argues that computers should also invent backstories for their own generative efforts, so they too might be appreciated as real art. By showing an articulate understanding of the influences that shape its outputs, and of how the result could have been very different if different choices had been made, a computer can lay claim to truly owning its outputs. Colton refers to the invention of a compelling backstory as the framing of a computer-created work. In this way, a system for generating paintings, music or poems might work hand in hand with another system that generates creative linguistic backstories for these outputs. Different systems with complementary generative abilities could thus work together, to collectively overcome the perception of mere generation that might otherwise attach to these systems if they were to operate in isolation.
	Even the most meager of creative forms can have a compelling backstory. Indeed, some are woven into their own stories. This is the case with a creatively well-turned line from a classic movie or book, for which the source material is the backstory. Every time we recall a line from a movie, we evoke not just the film but its characters and its settings. Suppose a subordinate has incompetently exceeded their brief, with disastrous results. In this case, the barely controlled rage of the line “You were only supposed to BLOW THE BLOODY DOORS OFF” (memorably delivered by Michael Caine in The Italian Job) offers a pitch-perfect vehicle for our frustrations. Or should we wish to playfully declare that a certain topic is off limits for discussion, we might quote the atmospheric line “These aren’t the droids you’re looking for” from Star Wars. Though the line was first spoken with a specific intent in a sci-fi context, “the droids you’re looking for” can be used to refer to any sensitive topic in any new context, allowing us to momentarily harness the Jedi mojo of Obi-Wan Kenobi for ourselves. Similarly, when a problem is shown to be far more serious that anyone had ever suspected, there are few lines quite as apt as “You’re gonna need a bigger boat” from Jaws. Or if one’s aim is to offer an ironic comment on the heavy-handed insensitivity of another, then “I love the smell of napalm in the morning” (from Apocalypse Now) is suitably mocking. Indeed, there is an apt film or literary reference for almost any feeling one needs to convey. If listeners fail to “get” the reference, then that is often the point: allusions like these evoke a body of shared knowledge to convey their meanings, and reinforce the tacit bonds between speakers when doing so.
	Classic films and books can contain some wonderfully quotable lines, yet not every line in a classic is itself a classic. Most are simply perfunctory: they do their job and are quickly forgotten. Writers compose the most creative lines using a process of selective generation, and others quote these lines on the basis of a comparable selectivity. So when taking the long view of creativity, it is useful to ask whether the creative lines have any identifiable qualities that make them so quotable. Clearly, a key factor is utility; some lines convey a feeling or a meaning that one needs to convey in many different settings, and do so in a very concise fashion. The line “You’re gonna need a bigger boat” compresses a great deal of emotion – shock, horror, surprise, dread – into a handful of words. It evokes the realization that we have dramatically underestimated a problem and we may already be in too deep. In contrast, the line “That’s some bad hat, Harry” (also from Jaws) will be familiar only to completists and trivia buffs. The line conveys little more than it says, and so it its limited reuse value means it is rarely quoted.
	To better understand what makes one form more memorable and reusable than another, computer scientists Lillian Lee, Cristian Danescu-Niculescu-Mizil, Justin Cheng and Jon Kleinberg of Cornell university have formally analyzed thousands of pairs of lines from quotable movies. Each pair matches a familiar movie quotation with a less memorable line (based on Web quotation statistics), where both lines have a comparable length and are used in the same scene. Test subjects were each presented with twelve pairs of lines from movies they had not already seen, and asked to memorize the lines for later recall. Analysis of the recall results yields findings that are more intuitive than surprising: on average, memorable lines contain more unusual words or combinations of words, but these are conveyed plainly, using a commonplace syntactic structure (so e.g. “a bigger boat” is more memorable than “a boat that is bigger”). Moreover, memorable lines are more self-contained, and are thus easier to untangle from their contexts of use. Overall, they contain: fewer third person pronouns such as “he” or “it” (pronouns like “me” and “you” are much more portable, as new contexts will always have a speaker and an addressee); fewer past tense verbs (which refer to events that have already happened and thus lie outside the immediate scope of the line); and more present tense verbs (such as “I love”, “you’re gonna” and “these aren’t”) that can be ported with greater ease to new contexts. Lee and her colleagues have trained an automatic classifier to predict which lines have the most memorable forms, and report that a classifier trained to notice features that convey both distinctiveness and generality performs best when predicting which line in a more/less memorable pair is the most quotable.
	These are formal considerations, of course. One can always craft a perfectly self-contained line with an unusual mix of words and a commonplace syntactic form, yet the line may still have absolutely no value as a quotation. Picasso’s aphorisms all score highly on the above criteria, yet their value derives from the insights they convey about art. Form serves meaning, and does not substitute for meaning; to think otherwise is to think like the Sphinx. Yet form does accentuate meaning, and creative insights are more likely to be appreciated as such if they are given an appropriate form. We know that computers can easily generate syntactic forms, while Lee and her colleagues have shown that computers can  learn to recognize the most memorable forms for themselves. Other researchers further show that humorous and ironic phrasings have recognizable formal qualities that computers can also learn to identify. Searle argues that computers are inherently limited to formal manipulation, and have no access to meanings in the way that humans do. But truth is not something that can dissected with a scalpel, and we cannot put meanings under a microscope. All we and our computers can assess is the impression of meaning, how well this impression is conveyed, and how well a perceived meaning chimes with our view of the world. When computers are judged on the quality of the meanings they evoke in others, we may be more willing to grant these meanings the status of “creative insights.” Creativity is a persuasive activity, and form plays a key role in the seduction. 
ALL YE KNOW ON EARTH
Borges is eloquent in his use of examples to persuade us of his library’s totality. Quite simply, the library of Babel contains every expressible perspective on every topic that one could possibly want to talk about. Buried in this generative ferment is every boring truth, plainly expressed, and every artful lie that creatively tells the truth. We need an index, but even putting aside the issues of trust raised by Borges, no single book could ever serve as a complete guide. With just 410 pages and 40 lines per page, an index that used just one line per entry can describe at most 16,400 other books. However, a master index could serve to index 16,400 sub-indexes, for different domains of experience, and each of these could in turn index 16,400 sub-sub-indexes, and so on, ever deeper, to index ever narrower slivers of meaningful possibility. This branching hierarchy of indices provides an “ontology” for the library’s contents, a structure through which logical possibilities can be separated from impossibilities and ideas can be organized into the most suitable pigeon-holes. However, Borges’ library contains a great many such ontologies, and one ontology’s truths may be another’s lies.
	Ontology – the “study of being” – is an ancient branch of philosophy that retains a remarkable relevance in the modern age. Computer scientists design contemporary ontologies as logical software, written as formal systems in formal languages, to provide an explicit anchoring for the symbols used to annotate data and text (such as the texts of the Semantic Web) or to build the representations that computers use to model the world. These “engineering artifacts” are only as useful or authoritative as they are ubiquitous; the more widely an ontology is shared, the more its usage amounts to a lingua franca for talking about meanings in a given domain. Different ontologies for the same domain provide competing perspectives on the same underlying reality. Modern ontologies make no claim to universal truth, and can be adopted or rejected at will, in much the same way as one can choose amongst the world’s religions, or more prosaically, amongst the different offerings in a supermarket. Yet two competing ontologies that are each equally valid and equally truthful can differ in the quality of truths they provide. Just as Picasso criticized computers for their inability to deliver more than answers, some ontologies merely skim the surface of a domain, and offer little in the way of deep insight. It has ever been thus. In ancient Greece, Plato suggested an ontology in which humans were defined as bipedal animals. Since chickens are also bipedal, Plato was careful to note that humans are featherless bipeds. Diogenes the cynic, a philosopher who lived up to his soubriquet, took umbrage with this overly reductive and inessential truth, and strode into Plato’s academy with a plucked chicken under his arm. “Here is Plato’s man”, he cried, throwing his squawking counter-argument into the startled crowd. As Picasso might say, there was more truth in Diogenes’ lie than in any of Plato’s truths. 
	One person’s truth is often an other person’s lie. This conflict of perspectives creates incongruity, but also affords an opportunity for radical re-categorization. Consider the case of Tony Blair’s 2010 memoir, A Journey. The ex-prime minister of Britain was, and still is, a controversial figure, with many believing him to have a criminal case to answer for Britain’s role in the invasion of Iraq. His book was met with rather predictable forms of abuse, from cries of “Liar!” to the hurling of shoes in public. But one protester, a student named Euan Booth, is noteworthy for his use of social media to launch a more creative form of protest. Booth urged protesters to simply go into shops and move Blair’s book from the Biography or Politics sections to the shelves marked Fiction or True Crime. In this way the physical world could be re-made, albeit on a small scale, to better reflect the ontology of the protesters rather than that of the writer and his supporters. Browsers who happened across Blair’s book on its new shelves would likely experience a feeling of incongruity (“how peculiar!”), quickly transformed by a sense of recognition (“oh, I get it”) into a feeling of mirth (“ah, that’s funny!”). 
	Creativity is easily framed as a rebellion against ontological orthodoxy. For in recognizing and appreciating instances of creativity, we don’t so much employ definitions of creativity as we do narratives of creativity. In one such narrative, conventional objects are revealed to possess hidden qualities, and so even Blair’s anodyne book can be used to fashion an ontological tension between the top-down order of a library index and the bottom-up creativity of the library’s users. Authors and artists may themselves be willing instigators of this tension, by deliberating constructing a work that is difficult to place in an established ontology. Edmund Morris’s biography of president Ronald Reagan, titled “Dutch”, offers an illuminating example of this subversive approach. Though Morris had been granted privileged insider access to Reagan and his confidantes, he chose to frame his biography using the fictional devices of an outsider, such as the use of invented characters and events. Morris justified his experimental approach by noting that long periods of insider observation had not make Reagan any less of an enigma to the author. So here was an author rebelling against the ontological order of the library and of the bookshop. To preserve this order, the bookshops fought back, often by placing Morris’s book in their Fiction sections, and by erecting signs to redirect buyers away from their Biography sections. These signs thus served a dual purpose: to make the book accessible to potential buyers, and to enforce the primacy of the bookshop’s ontology over the efforts of authors to subvert this ontology. It is this tension, arising from conflicting models of the essential truth of a situation, that frequently gives creativity its palpable edge.
	Any single ontology is necessarily incomplete, insofar as it is a formal system that cannot anticipate every act of creative categorization. Even the most liberal top-down ontology will fail to capture all of the meaningful ways in which an object or an idea might be creatively viewed by an audience. Given this inherent incompleteness, the best a formal ontology can aim for is consistency, which perhaps explains why bookshops were so rigid in the face of Morris’s assault on established categories. One cannot simply glance at a shelf of books and intuit the general category of those books, for at a distance, all books look alike. Rather, one needs a top-down organization of categories, imposed via explicit section and shelf labels, to guide a customer to the right shelves and the right books. Contrast this approach with that of a supermarket, whose aisles are only occasionally marked by overhead signs. Most markets thrive without an explicit labeling of sections, and though they may stock a diversity of products, of many shapes, sizes and colors, one glance is often sufficient to intuit the category of any given shelf. For like libraries and bookshops, supermarkets cluster like with like: thus, cornflakes are stored near the muesli and oatmeal; muffins are stored near the croissants and pastries; ketchup is stored near the relish and mustard; and so on. Shoppers can perform a similar clustering of the items on their shopping lists, to plan an efficient route through the market, picking up any meats, fruits, baked goods, household goods, etc. in a series of localized sweeps.
	 The lack of a pre-existing labeling scheme allows supermarkets to organize their wares in flexible, dynamic and often ad-hoc ways. Products may be stocked in several different shelves or sections at once, to reflect the different ways in which they are viewed, or used, by customers. Thus, salsa may be stored in both the condiment aisle (near the ketchup) and in the exotic foods aisle (near the taco kits). In fact, the same product, under different brand names, may be stocked in different sections with varying prices, to reflect the range of values associated with alternate uses and perspectives. So, while cotton buds and wet wipes may be stocked in both the baby-care and general hygiene sections, they may actually carry a higher price in the former. (It pays to shop around, even within the same shop.) A good supermarket organization recognizes that many pragmatic factors subtly shape our intuitions of how items are most naturally clustered. Because eggs are typically produced on dairy farms, they are often found near the milk; specialty baking items, like mixed nuts, glace cherries and chocolate chips, are likewise found near the flour, the yeast and the baking soda.  Indeed, a natural-seeming organization can proactively shape our understanding of a new product, since products often take on the qualities of their shelf mates. So to conceptually position a new product – such as a protein bar or a high-fibre pastry – as an alternate breakfast food, it pays to physically position it on the same shelves as the cornflakes, the pop-tarts and the oatmeal.
	Formal ontologies are top-down, System 2 constructs that are designed to capture important generalizations and essential truths about a domain. They are most successful when given a narrow, carefully delimited slice of reality to represent. Yet, as Diogenes showed, even the best ontologists are easily seduced by superficial and inessential distinctions, while the layout of supermarkets shows that our categorization systems work best when they work bottom-up, allowing the pragmatic needs and System 1 associations of users to dictate the most intuitive choice of categories and distinctions. It is not surprising then that supermarkets and ontologies typically employ very different category structures. Nor are we likely to ever see a supermarket that is structured around the top-level distinctions that one usually finds at the root of a formal scientific ontology. Just imagine how unhelpful such an organization would be in practice: markets would be divided into areas of living and non-living goods, or trisected into different areas for solids, liquids and gases. Navigating a supermarket should not resemble a game of Animal, Vegetable or Mineral?, not should we have to worry about bleach being stored on the same shelves as the orange juice and milk. (A formal ontological approach to supermarket layout would undoubtedly prove a nightmare for blind people.) The lesson here is that flexible supermarket semantics is superior to rigid library semantics when modeling a domain in which truth is both relative and negotiable. How many parents have stared in dismay at the breakfast aisle and muttered “that’s not breakfast, that’s dessert!” (and how many kids have heartily disagreed)? The study of being should thus take a back seat to the study of using when our aim is to anticipate the diverse perspectives of users who may find creative new ways of looking at the world.
	Most acts of categorization are inherently reductive, inasmuch as they refocus our attention from the whole to one of its facets. There are exceptions of course: metaphorical categorization allows us to view one idea through the prism of another, and this can prompt us to explore one multifaceted whole in terms of another. Yet even non-figurative categorization can be reductive and creative, if it draws our attention to a facet of an idea that is conventionally overlooked. Humorously creative exchanges often pivot on a reductive categorization that is unexpected and challenging in this way. Imagine how a restaurant that caters to meat-lovers might deal with a confused traveller looking for lighter fare. An apocryphal tale is spread by tourists about one such restaurant in Coimbra, Portugal where, the story goes, a German lady wondered whether the restaurant would consider offering steamed fish on its menu. “Madam”, replied the owner, “this is not a hospital!” One person’s healthy option is another person’s hospital food; where the former sees nutrition, lightness and balance, the latter sees blandness, banality and suffering. The owner takes comic offense here at his own reductive categorization of steamed fish to hospital food, by suggesting that his restaurant is, in turn, being reductively categorized as a canteen for out-patients.
	Ontologies that enforce a single authoritative viewpoint cannot anticipate the clash of conflicting categorizations that so often motivates our creative acts. This is not to say that ontologies are not useful for creativity, but rather that creativity does not arise from within an ontology, but from between competing ontologies.  Every category is a generalization, and every ontology a mesh of generalizations. No matter how fine the mesh, some knowledge that can be creatively leveraged will go tacitly unexpressed in the interstices between categories. To minimize the gaps, our computers should aim to create the largest possible mesh with the smallest possible granularity, to anticipate as many competing perspectives on any given concept as it possibly can. So the most ambitious AI enterprises, such as the three-decade-old Cyc ontology from Cycorp inc., Texas, aim to handcraft as much common-sense knowledge as possible within a single large ontology, by using as many ontologists (or what Cycorp calls “CYClists”) as possible. Yet as we saw in the last chapter, the best way to anticipate a multiplicity of views on a topic is to glean such views from a medium that fosters a diversity of expression: the world-wide web. Recall how Thesaurus Rex combs the Web to collect as many insights as it can from patterns of the form “<Property:Category> such as Xs and Ys”. Figure 2 shows the many fine-grained <Property:Category> perspectives that Thesaurus Rex gleans from the Web for the topic Imagination.
	Figure 2 shows the diversity of perspectives that arise from the chatter of many different voices rather than from the authority of a single ontological voice. These competing viewpoints clamor for our attention, and may not all be mutually consistent. Yet there is no reason why they should be consistent. Like a Cubist painting that aims to show a discordant whole rather than a single well-behaved slice, these competing viewpoints allow for the possibility of tension, surprise and creativity in ways that a single ontology could never do. 
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Figure 2.  Diverse Web-mined perspectives on the concept of Imagination.
The Efficient Markets Hypothesis (or EMH) encapsulates a strong faith in the ability of markets to rapidly absorb and adapt to new information as it becomes available. If one compares the relative investment merits of two commodities, the EMH thus suggests that that every piece of relevant information has already been “priced in” to the market rates for these commodities. Given the utility of the EMH in real markets, one might well ask if an analogous form of the EMH also holds in the marketplace of ideas. For example, when comparing two ideas, it seems reasonable to expect that every available categorization of each idea will be brought to bear on the assessment of their similarity, so that our similarity judgments will fully reflect the fine-grained richness of our category structures. So, if the diversity of perspectives shown in Figure 2 is not just the result of noisy Web chatter, but a genuine source of nuanced insight, we should expect a computer to produce more intuitive, human-like similarity judgments when factoring these categorizations into its quantification of inter-concept similarity. 
	Ontologies and taxonomies have always been our preferred go-to structure for similarity judgments: not only can they tell us the most specific category to which two ideas belong, they can also express this sense of shared meaning in numeric terms. Consider the classic taxonomy of Carolus Linnaeus – commonly called the Linnaean taxonomy – which divides the biological world into seven different taxa: Kingdom, Phylum, Class, Order, Family, Genus and Species. Every biological entity can be allocated a place in this taxonomy by first determining its specific taxon for each of these seven levels. For instance, modern man belongs to the species Homo Sapiens, the genus Homo, the family Hominidae, the order Primata, the class Mammalia, the phylum Chordata and the kingdom Animalia. In contrast, while armadillos belong to the same kingdom, phylum and class, they diverge from humans at the 4th level (they belong instead to the order Cingulata). In the crudest terms, we can quantify this similarity by noting that since humans and armadillos share 3 out of 7 possible taxonomic levels, their similarity is 3/7. Though crude, such a figure is nonetheless instructive: the figure rises steadily as we compare humans to monkeys, apes and prehistoric hominids. Moreover, the more fine-grained the category structure we can employ for these judgments, the more nuanced the resulting similarity metric will be. 
	The Princeton WordNet (PWN) database of English word senses is often called a “lexical ontology” since its makers aim to represent the semantic distinctions between word senses in taxonomic/ontological terms. WordNet is a widely-used component in the computational analysis of natural language, due in large part to its combination of scale (it aims to cover all of English), reliability (it is diligently maintained and constantly updated) and availability (it is free, and easy to use). WordNet is used by humans and computers alike; the former use it as an online dictionary, the latter as a source of ontologically organized word-senses. WordNet is in many ways a lightweight ontology, and employs only as much ontological finesse as it requires to organize its word-senses into a structure that humans find intuitive. While many applications use WordNet as little more than a large word-list, a significant number employ this remarkable resource to make quantifiable similarity judgments between words or their senses (e.g. between “cats” & “dogs”, “galaxies” and “quasars” or “priests” and “imams”). These judgments are made in much the same way as described above: the computer searches the ontology for the most specific common category that unites two word senses – such as religious person for “priests” and “imams”, or mammal for “cats” & “dogs” – and expresses the relative specificity (or information content) of this common category in numeric terms (usually a number between 0 and 1). 
	Many variations of this approach have been described in the AI literature. The goal in each case is to allow a computer to quantify its similarity judgments with scores that align well with human intuitions. To capture the latter, human test subjects are asked to rank word-pairs on a list (the classic Miller & Charles data set contains 30 pairs) where the most similar pair is ranked highest, and the least similar is ranked lowest. A computer’s ranking of the same list can then be compared to average human judgments using a simple measure of correlation. The best metrics that use WordNet obtain a strong correlation in the range 0.8 – 0.9, which is all the more remarkable when one considers that WordNet does not employ an especially fine-grained or nuanced category structure. Thus, word-concepts like “coffee” and “cola” will be judged as similar on their mutual membership of the rather general category beverage, while salient pragmatic factors – such as that both drinks are dark brown, or that each is caffeinated – will be overlooked because they are not explicitly represented in WordNet. 
	Fortunately, one can automatically enrich the narrow, established verities of WordNet with the nuanced perspectives of divergent systems like Thesaurus Rex. For example, the fine-grained categories caffeinated beverage and dark beverage can be neatly slotted between WordNet’s general term beverage and its entries for “cola” and “coffee”. When WordNet is augmented in this way, to incorporate the many diverse viewpoints that Thesaurus Rex harvests from the Web, the combination offers similarity judgments for the 30 pairs of the Miller & Charles test set that correlate even more strongly with average human intuitions for the same words (a positive correlation of 0.93 is obtained). Nonetheless, a computer using such a metric will always confidently report a precise number, no matter how rich or how lacking its knowledge of a topic. Indeed, a computer can always reliably produce a precise-seeming answer with such a metric, even when the things to be compared  – whether protons and lobsters or galaxies and pool cues –  offer little basis for sensible comparison and are the last things a human would ever think to compare. This ability to churn out precise-seeming answers in the absence of meaningful questions can lead us, like Picasso, to dismiss all of a computer’s outputs as the formulaic products of an unthinking system. 
	Humans prefer to qualify than to quantify, and rarely quantify their intuitions about similarity in precise numeric terms. So the question of how two things are similar is more likely to elicit a set of shared properties and categorizations than it is a single misleadingly-certain number. We need only consider the question “how alike are divorce and war?” to see the utter inadequacy of a numeric answer like 0.12 or a broad ontological explanation like “Well, both are events”. Such questions are designed to stimulate and to provoke, to urge an audience to find the categories that will happily shelter these unlikely-seeming conceptual bedfellows. While our computers make excellent numeric savants, they need not be typecast as such. Given the means to acquire a rich and multidimensional perspective on a topic, a computer need not feel compelled to immediately trade that richness for the false certainty of a precise decimal number. Figure 3 shows how Thesaurus Rex approaches the question “how are divorce and war alike?”, not as a convergent process to produce a single numeric value, but as a divergent process to generate as many informative viewpoints as it possibly can. Any one of these might – in the right context – form the basis of a creative insight.
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Figure 3. Shared  categorizations for the personal and the global: divorce and war.
Science gives us the means to quantify our similarity judgments in ways that were not possible in the time of Plato and Diogenes, or even Carolus Linnaeus. For instance, modern genetic analysis allows us to state that gorillas and humans share 97% of their DNA, and so on that genetic basis – the most nuanced physical basis of all – humans are 0.97 similar to gorillas. Yet a person who is perfectly willing to accept the truth of “you are 97% gorilla” is unlikely to accept the truth of “your girlfriend is 97% gorilla” with comparable equanimity. Quite simply, similarity involves more than ontological comparison, and though computers can productively use an ontology-based formula to generate numeric estimates of the substitutability of two things, this formula provides only part of the answer. Context plays a crucial, if largely unspoken, role in our assessment of similarity. We intuit the purpose of a comparison – is it to flatter or to insult? to be serious or witty? to clarify or to obfuscate? – and choose the most apt basis for similarity accordingly. So the EMH does not truly apply to the marketplace of ideas, at least where similarity judgments are concerned, because the selective filtering of potentially relevant information is a key part of what it means to be creative. 
FAKE AND BAKE
All art requires artifice. Just as the truth comes in different sizes and can be packaged in different ways, creative artifice can take many forms. As Magritte famously reminded us with his picture of a pipe that wasn’t actually a pipe, art plays with the malleability of form to suggest novel perspectives on the truth. We cannot eat a recipe for chili, or salve a wound with a poem, or dance with a statue of a ballerina. Yet such forms can nonetheless stimulate our appetites, provide a mental palliative for our pain, evoke a sense of beauty and stir our imaginations. Communities establish general standards for what is an acceptable degree of artifice in art, as reflected by our consensus understanding of words like “fake” and “lie”. Yet we can each decide for ourselves how much fakery we will tolerate in the service of a creative goal. Our own standards may be weaker or stronger than the ones imposed by our communities. Picasso held himself to a higher standard when he casually dismissed one of his own works as a fake, while the owner of the work was only too happy to apply the community standard instead.
	Our tolerance for artifice in art has developed through continuous exposure to human art and to human creativity. But our standards – both community and personal – are not yet so well-developed when it comes to the creative merits of machine artifice. The recognition of creativity first requires a recognition of creative intent, and so the appreciation of artifice is intimately related to our appreciation of artificers themselves. We are thus more likely to see creativity in artifice if we can project human qualities, such as thoughtful, playful or insightful, onto the artificer. Naturally, this projection is more easily achieved with other humans, who display a whole panoply of human idiosyncrasies, than it is with typically colorless machines. In real life, we are not quite so willing to suspend disbelief as we are when watching a movie like 2001: A Space Odyssey (with its paranoid computer HAL 9000, who creatively lied to its users, and even plotted their murders) and Star Wars (with its bickering anthropomorphic droids). A slow computer with human-like appendages is more likely to impress us as a creative artificer than a fast laptop with no human trimmings at all. When Harold Cohen’s painting program Aaron was attached to a robot arm, and programmed to paint original pictures with real paint on real canvases, audiences were most visibly impressed not by the pictures themselves, but by the “Aw, shucks!” way the robot washed its brush between colors. Superficial appearances go a long way toward convincing us of the presence of deeper qualities like creative intent.
	A simple but fascinating case-study from the computational creativity literature nicely illustrates this bias. Dan Ventura and his students at Brigham Young university use machine-learning techniques to train computers to generate and critique their own creative outputs. Training is typically performed on a large collection of real examples, from which the computer extracts the most salient features and the most productive generalizations. These features and generalizations can then used by a computer to construct novel, well-formed examples of its own. Ventura’s approach employs supervised learning, in which the training data is annotated with expert or consensus indications of quality, much like the star-ratings for a movie or the average online ratings for a product. These annotated ratings allow a computer to train its own evaluation metrics, and thereby escape the trap of mere generation. A well-trained computer is capable of generating many new examples, but only the best – according to the evaluation function it has learned for itself – will ever be shown to the user. 
	Ventura and his students designed a machine-learning program called Pierre to create novel crockpot recipes. In this curious form of American cuisine, all of a dish’s ingredients are placed in a single pot, where they simmer together until cooked. Most crockpot recipes thus have a nicely uncomplicated structure: simply, a list of ingredients and their precise quantities, from which a system like Pierre can build a probabilistic model of a recipe’s expected ingredients. To help it generalize, Pierre is equipped with a simple ontology of ingredient categories, in which high-level categories like meats, vegetables and fruits are progressively sub-divided into specific ingredients such as sirloin (beefmeat) and cabbage (greenvegetable). Pierre downloads its own training examples from recipes tagged with the label crockpot on web-sites like Foodnetwork.com. Since these online recipes also come with average user ratings of quality, Pierre can learn to recognize the telltale signs of good and not-so-good recipes. In a neat twist, Pierre’s critical evaluation metrics are trained on a set of recipes and ratings that have been specifically harvested for chili. In this way, Pierre is trained to create novel chili recipes, but is free to use ingredients from other crockpot dishes that one may not find in a run-of-the-mill chili recipe. Pierre thus aims to be inventive as a chili chef, and does not simply learn to regurgitate existing chili recipes.
	Though lacking taste buds of its own, Pierre also generates ratings of its own creations, as recipe “texts” rather than real “dishes”. Pierre’s lack of taste buds is not so crucial a deficiency as one might first suspect, since even the professional recipes in glossy cookbooks are designed to appeal primarily to the reader’s imagination. So just as Beethoven composed his magnificent 9th symphony when deaf, a diabetic chef can produce the most mouth-watering of sugary desserts. Pierre is not Beethoven, of course, and the system’s most telling deficiency is its lack of real cooking experience. As with the impressive but often misleading certainties of ontology-based similarity metrics, Pierre generates recipes that require some unusually precise amounts. One of its chili recipes calls for 0.26oz of chopped onions, while another memorably calls for “a dash of green beans”. Real experience counts, and the practical execution of a conceptual plan is often the most crucial step in generating a creative result. When filming Star Wars for writer/director George Lucas, Harrison Ford offered a pungent opinion on the film’s script that deserves to be held up as a maxim for the ages in computational creativity: “George, you can type this shit but you can’t say it.” An output that looks good on the page often fails to sound right on the screen,  taste right on the tongue, or sit well in the belly. The proof of the pudding really is in the eating.
	Nonetheless, when Ventura uploaded Pierre’s best-ranked recipes to the Food Network’s web-site to be judged by human foodies, the reaction was generally more positive than negative, though some feedback did reflect a deep suspicion of Ventura’s motives. Not realizing that Pierre’s often quirky recipes were computer-generated – Ventura chose not to reveal this fact lest it bias the reviewers’ comments – some commenters felt that their obvious quirks were mocking parodies of the Food Network itself and of its users’ fusspot ways. If only, for Pierre lacks the experience to recognize the humorous potential of its own lack of practical knowledge. However, Pierre’s mistakes do suggest that a system’s knowledge of its own limitations, if expressed in the right way, can also allow it to be intentionally humorous. For a system like Pierre can learn from its limitations by comparing its own outputs to the inputs on which it was trained. Like the new kid in school, glancing nervously about the schoolyard to see why all the other kids are laughing, a Pierre-like system may be capable of observing “why are my measurements far more precise than those of other chefs?” Such an improvement to Pierre would require multiple kinds of knowledge, as well as a more sophisticated evaluation metric. This metric should not just reject poor outputs, but look for underlying reasons to explain why they are poor, so as to allow a system to find a very different kind of creative value in its own mistakes. 
	A true empiricist, Ventura conducted one more test of Pierre’s capacity for self-evaluation by entering its highest-ranked chili recipe into his church’s annual chili cook-off. This time he was upfront about the computational origins of Pierre’s recipe, which he cooked himself and doled out to curious picnickers. Ventura reports that the church-goers’ response was surprisingly enthusiastic, both to the chili itself and to the fact it had been created by a disembodied software program. Yet when the judges handed out their annual “best of show” award, it went not to Ventura and Pierre but to a pair of rascally kids who had entered a can of store-bought chili with a hand-scrawled label declaring it to be “home-made”. We see here two very different kinds of artifice: a machine with no taste buds, or any real cooking (or eating) experience, that produces a novel recipe that works but perhaps does not wow; and two humans, who make no effort to create anything of value, but produce instead a derivative work that is only creative for what it says about the contest itself. Yet the fact that humans judge the latter to be the more creative artifice is not really that surprising. Human judges find it easier to project creative and mischievous intent onto other humans with obvious social goals (such as the supposedly human creator of Pierre’s quirky recipes on FoodNetwork.com) than onto a socially-disconnected machine. There are important social and emotional dimensions to our appreciation of creativity, which subtly encourage us to appreciate playful acts of subversion as more insightful, and thus as more creative, than the serious efforts of a good but not quite brilliant technician. Of course, it may simply be the case that a church picnic is not the best place to field test a new development in AI.
MIX AND MATCH
As a villain in a famous children’s cartoon might say, “I would have gotten away with it too, if not for those meddlesome kids!” Ventura and his young nemeses both used varying degrees of artifice, coupled with varying degrees of combinatorial reuse. While Ventura’s Pierre concocted a novel patchwork of elements that had already proven their worth in diverse recipes, his Tom Sawyeresque rivals made wholesale reuse of an existing supermarket solution. While any creativity in the latter owes more to shrewd social insight into the dynamics of church picnics than to culinary inventiveness, what we see here is a clash of two reuse strategies: where Pierre strived for a novel pastiche, his rivals made use of a culinary readymade, an objet trouvé in a can. It is exceedingly hard, perhaps even impossible, to create a novel and useful solution to a familiar problem that does not combine – knowingly or otherwise – significant elements of past successes. Even if one is convinced of one’s total originality, who is say that one’s audience is equally convinced, and will not see the result as a combination of old forms? 
	Yet there is nothing inherently inauthentic or false about combinatorial creativity. Combination is a time-tested approach to the creation of useful novelty, one that can be fueled by inspiration as much as by convenience or deceit. If something works, we should expect to see the components of this success reused in new contexts. But like chiasmus and other expedient forms for creativity, it is an approach that is too-easily abused. We should extol the benefits of combination that is driven by a sense of curiosity and a desire to experiment, and lament combination of the cynical cut’n’paste variety that is driven largely by expediency and laziness. When striving for sustained creativity, one should take care to not return to the same well too often. If one must return, one should aim to drink deeply, for shallow combinations are rarely more than the sum of their pre-existing parts. With this in mind, we turn our attention next to the raw materials and processes of creative combination.
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