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The Turing Test

“The Turing test” is the name given to a test of human-level intelligence in machines, invented by Alan Turing, the renowned mathematician, codebreaker, and computer pioneer. In Turing’s imitation game, a human interrogator has text conversations with both a human being and a computer that is pretending to be human; the interrogator’s goal is to identify the computer. Computers that mislead interrogators often enough, Turing proposes, can think. Numerous researchers—most recently, the designers of large language models (LLMs)—have claimed that their models pass Turing’s test. These claims reflect the importance of testing to computer science and cognitive science: Without a test, we cannot assess progress toward building human-level AI. As to whether Turing’s imitation game is in fact the test that we need, the jury is still out.




History

Turing presented three versions of his imitation game. His 1950 game is the one generally known today: It consists of two simultaneous conversations. Player C (a human) converses with two hidden players, A (a digital computer) and B (a human), and must judge which is which. (Turing’s test is not limited to the computer technologies of the 1950s: For example, A could be a large neural network, a DNA computer, or a quantum computer.) The game is unrestricted, in that C can communicate with A and B on “almost any” subject ((n.d.-a), p. 435). Turing said that the game gives us a “criterion” for thinking: If A does well in this game, it can think ((n.d.-b), p. 436). In 1952, he described another version of the game: Each member of a (human) jury interrogates a single hidden player, who may be A or B. Turing pointed out a risk for this version: Interrogators, to avoid the embarrassment of being fooled by a machine, might declare the hidden player a machine every time “without proper consideration” ((n.d.-c); (n.d.-d), p. 495). In 1948, he also described a “little experiment” that was, he said, “a rather idealized form of an experiment I have actually done.” In this restricted imitation game, C plays chess with both A, a chess program, and B, a human chess-player. Turing said, “C may find it quite difficult to tell which he is playing” ((n.d.-e); (n.d.-f), p. 431).

Almost immediately, optimistic researchers declared that their machines passed Turing’s test; more recently, well-known bots and AI systems such as Watson, Eugene Goostman, Google Duplex, AlphaStar, LaMDA, and ChatGPT-4 have been said to pass the test [see Large Language Models]. Some of these researchers claimed only that their machines passed a very restricted form of Turing’s test, but some declared that their machines could really think; and some researchers said that, just because their (very limited) machines passed Turing’s test, the test was broken. All these claims are moot, however, since to date no reported test has conformed to Turing’s specified parameters. Turing himself was confident that some machine would pass his unrestricted test, although he predicted in 1952 that this would take at least 100 years.




Core concepts

The unrestricted test that Turing specified in 1950 has five key features. (1) It assesses the machine’s ability at open domain conversation, in contrast to tests of expert systems, which are confined to a narrow field (e.g., medical diagnosis from laboratory results). (2) If a machine does well in Turing’s imitation game, it is deemed to think in the everyday sense of “think.” (3) If a machine fails to do well in the game, it does not follow that it does not think (Turing recognized that an intelligent machine might do badly in the game). For Turing, doing well in the game is a sufficient, but not a necessary, condition for thinking—and therefore not a definition. In fact, he said: “I don’t want to give a definition of thinking” ((n.d.-g); (n.d.-h), p. 494). (4) Turing’s test is qualitative and discursive, and it disallows the tricky questions that computer scientists have typically used to unmask chatbots—for example, “John Wilkes Booth shot Abraham Lincoln because he was defenseless. Who was defenseless?”. In contrast, other AI benchmarks (e.g., the General Language Understanding Evaluation test, which calculates an LLM’s capacity at natural-language processing) are quantitative, evaluate each system on a standard set of tasks, and typically compare one machine with another (rather than with a human). (5) Turing’s test is architecture independent. Turing himself proposed different machine models, including the universal Turing machine and unorganized neural networks, and also suggested building robotic “child machines” as a route to AI ((Copeland, 2023)).




Questions, controversies, and new developments

Turing did not stipulate a duration for the game; he did not even say that a duration must be set, rather than leaving interrogators to play until confident of their decision. Nor did Turing specify how many times to play the game before judging the machine. There is also considerable debate as to how to score the game. Several accounts take Turing’s 1950 prediction concerning progress in AI—namely, that in about 50 years, an average interrogator would have no more than 70% chance of correctly identifying a computer (with a specified storage capacity) after “five minutes of questioning”—as stating the parameters for scoring the game. Other accounts claim that the machine passes if it does better than chance at convincing the interrogator that it is the human. Yet other approaches compare an interrogator’s accuracy in the computer-imitates-human game with an interrogator’s accuracy in another imitation game that Turing used to introduce his test: Here, C’s task is to distinguish a man pretending to be a woman from an actual woman. Turing asked if the interrogator in the computer-imitates-human game would decide wrongly “as often” as the interrogator in this other game ((n.d.-i), p. 434).

Two questions about Turing’s test are central. First, why did Turing switch from asking “Can machines think?” to asking “Are there imaginable digital computers which would do well in the imitation game?” ((n.d.-j), p. 442). Three different answers are given. On the behaviorist view, there is nothing more to thinking than behaving as if you think ((n.d.-k)). On the inductive view, success in the game is evidence that the machine can imitate—or on some accounts duplicate—the relevant features of the brain of a thinking human ((n.d.-l)). On the response-dependence view, a machine thinks if in the game we react to it as such ((n.d.-m)). Turing said that intelligence is an “emotional concept” and that whether a machine thinks depends as much on us as on the machine ((n.d.-n); (n.d.-o), p. 431).

Second, is Turing’s test a satisfactory test for thinking in machines? Objections to the test (ignoring those that target mistaken or confused accounts of the test) are broadly of four kinds. Turing’s test is, it is claimed: (1) too narrow—a test for AI should not focus on species-specific intelligence ((n.d.-p)); (2) all-or-nothing—a test for AI should facilitate science’s incremental progress toward the goal of a thinking machine; (3) a test only of outward manifestations of thinking, not thinking itself, with the result that an imaginary vast lookup-table mechanism could pass ((Block, 1981)); and (4) outdated—very soon, generative AI models will pass Turing’s test, despite not thinking. Some researchers even claim that Turing introduced his imitation game, not as a serious test, but solely as a rhetorical device to counter skepticism about AI. Yet, at least some of these objections can be countered. Objection 4 is only the latest in a long line of claims, all so far premature, that a new system renders Turing’s test obsolete. Regarding 3, some theorists have argued that it is mathematically impossible for a vast lookup-table mechanism to pass Turing’s test in the actual world—and Turing focused on real-world machines. Regarding 2, strictly the test is not all-or-nothing, as the machine’s task can be made more or less difficult by varying the characteristics of the human player (e.g., age or linguistic ability). It is unknown, though, if continually adapting the imitation game in this way would help scientists progress from simple chatbots to human-level AI.

Whether objections 1 through 4 in fact undermine Turing’s test depends on larger issues. For example, objection 1 raises the following question: By the term “thinking,” do we mean a characteristic of both insects and human beings—or are humans the paradigm case of “thinking,” just as the original meter stick in Paris was the standard for the meaning of “meter”? And objection 3 raises the following question: By “cognition,” do we mean only what occurs inside the “black box” of the brain—or do we also include speaking, writing, or even using a smartphone? How someone answers these more fundamental questions will influence their view of Turing’s test.




Broader connections

Various Turing-style tests (replicating only part of Turing’s format) have been proposed. Some require a “thinking” machine to imitate, not only human conversation but also human perceptual and motor skills (e.g., (n.d.-q)), physical appearance (e.g., (n.d.-r)), or performance on psychometric tests (e.g., (n.d.-s)). Some are put forward as tests for more specialized abilities (e.g., social cognition, creativity, empathy, or musical intelligence) or for even grander attributes (e.g., consciousness, personhood, or moral agency). Turing-style tests, including crowd-sourced tests, can also be used to determine if, for example, virtual characters and computer graphics are believable, a social media account is fake, computer diagnosis of radiographic images is reliable, or if an online user is human (in a CAPTCHA, where the judge is a machine).

Some envisaged Turing-style tests involve computer-imitates-animal games to test, for example, if LLM-generated bird calls could fool actual birds. Some have only human players: For example, if a human can put on a convincing display of accepting an ideology (that they do not actually endorse), they are said to understand the ideology, and if a judge cannot distinguish between fMR images of activation (to specific stimuli) in the brains of a healthy subject and of a person in a persistent vegetative state, the person in a vegetative state is held to be conscious.

Turing’s test is also linked to ethical questions about AI. For example, it is suggested that the test can be used to decide if a machine is “transparent”—if a machine’s explanation (e.g., of some choice it makes) is indistinguishable from a human’s explanation, the machine is said to be understandable. Transparent machines, it is hoped, will allay the widespread fear that we cannot trust AI. In addition, Turing’s test raises the question: If a machine passes, does it have rights, and do humans have moral obligations to the machine?
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