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In 1950, Alan Turing asked what it would mean for a computer to think like a human. He
suggested a practical test, which he called “the imitation game,” but every Al researcher since
then has called it (1) the “Turing test.” For all practical purposes, a computer could be called a

thinking machine if an ordinary human, communicating with the computer by typewriter, could
not tell whether he was talking with a human or a computer. Turing was very confident that this
was quite possible. “I believe that in about fifty years’ time it will be possible to program
computers,” he wrote, “to make them play the imitation game so well that an average interviewer
will not have more than a 70 percent chance of making the right identification after five minutes
of questioning.”

(2) Turing’s prediction was slightly off. Every year the Loebner Prize competition

identifies the most humanlike “chatbot” in the world, with a gold medal and $100,000 offered to
any program that succeeds in fooling all four judges into thinking it is human. As of 2015, in
twenty-five years of competition, not a single program has fooled all of the judges or even half of
them.

Turing didn’t just suggest the “imitation game”; he also proposed (3) a strategy to pass

it. “Instead of trying to produce a program to simulate the adult mind, why not rather try to produce
one which simulates the child’s?”” he asked. If you could do that, then you could just teach it the
same way you would teach a child and, twenty years later (or less, given a computer’s greater
speed), you would have an artificial intelligence. “Presumably the child brain is something like a
notebook as one buys it from the stationer’s,” he wrote. “Rather little mechanism, and lots of
blank sheets.” He was wrong about that: The child’s brain is rich in mechanisms and pre-stored
templates.

Nonetheless, | think that Turing was on to something. We probably will not succeed in
creating humanlike intelligence until we can create childlike intelligence, and a key component
of this intelligence is the mastery of causation.

How can machines acquire causal knowledge? This is still a major challenge that will
undoubtedly involve a complex combination of inputs from active experimentation, passive
observation, and (not least) the programmer — much the same inputs that a child receives, with
evolution, parents, and peers substituted for the programmer.

However, we can answer a slightly less ambitious question: How can machines (and
people) represent causal knowledge in a way that would enable them to access the necessary
information quickly, answer questions correctly, and do it with ease, as a three-year-old child can?

I call this (4) the mini-Turing test. The idea is to take a simple story, encode it on a

machine in some way, and then test to see if the machine can correctly answer causal questions



that a human can answer. It is “mini” for two reasons. First, it is limited to causal reasoning,
excluding other aspects of human intelligence such as vision and natural language. Second, we
allow the contestant to encode the story in any convenient representation, removing the burden
from the machine of the task of acquiring the story from its own personal experience. Passing this

mini-test has been my life’s work — consciously for the last twenty-five years and subconsciously
even before that.

(Used with permission of Hachette Books Group, from The book of why the new science of cause
and effect, Judea Pearl, Dana Mackenzie, 2018; permission conveyed through Copyright

Clearance Center, Inc.)
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i 1 Last night I went downtown to see a play.

O EWY @ EE
ORRGES @ &Hl
[ ]
2 We like to hang out at the beach on weekends.
© k< © WkDs
® MmrEz< @ S5o<
[ ]
13  I’ve just bought this shirt, but it doesn’t match my pants.
O —#T5 @ #MAiATe
@ HEETD @ HE>
[ ]
4 Ineed to go to hospital, because I can’t bear this pain any longer.
@© pELe @ fElZH o
@ Mmzx5 @ E#ES
[ ]

il 5 You guys are a great team! Who is in charge of the new building project?
O ElsSES @ FHRTD
@ #HET5 @ =TS
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Right, I'll ( ) you a call this Friday, then.

@ ask @ give @ make @ send
[ ]
My parents have finally agreed to ( ) me go abroad this summer.
@ allow @ force @ let @ refuse
[ ]

While I ( ) my dog for a walk, it suddenly started raining.

@ have taken @ took (@ was taking @ would take
[ ]
You won’t pass the exam ( ) you study hard. There’s so much to learn!
@ because @ however @ if @ unless
[ ]

Of all the books I’ve ever read, this one has the ( ) plot.

@ interested @ interesting (@ most interested (@ most interesting

[ ]



16  The town ( ) I grew up is famous for its beautiful castle.

@ when @ where @ which @ who
[ ]
il 7 In this cake recipe, instead of using a whole egg, we only need ( ).
@ a few eggs @ alittle egg @ few eggs @ little egg
[ ]

18  The planis ( ) complete. We just need to add the finishing touches.

@ almost @ already @ always @ sometimes
[ 1
19  Two years ago my father was still ( ) and actively participating in the business.
@ alive @ life @ live @ lived
[ 1
] 10  His work has been ( ) six different languages.
@ changed to @ interpreted about
@ referred to @ translated into



[4] Ifyoucould choose any type of job as a career after graduation, which would you choose,

and why? Write your answer in English, supporting it with your reasons.
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