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Two distinguished linguists on language, the history of science, misplaced euphoria, surprising
facts, and potentially permanent mysteries.In The Secrets of Words, influential linguist Noam
Chomsky and his longtime colleague Andrea Moro have a wide-ranging conversation, touching
on such topics as language and linguistics, the history of science, and the relation between
language and the brain. Moro draws Chomsky out on today’s misplaced euphoria about artificial
intelligence (Chomsky sees “lots of hype and propaganda” coming from Silicon Valley), the
study of the brain (Chomsky points out that findings from brain studies in the 1950s never made
it into that era’s psychology), and language acquisition by children. Chomsky in turn invites Moro
to describe his own experiments, which proved that there exist impossible languages for the
brain, languages that show surprising properties and reveal unexpected secrets of the human
mind. Chomsky once said, “It is important to learn to be surprised by simple facts”—“an
expression of yours that has represented a fundamental turning point in my own personal life,”
says Moro—and this is something of a theme in their conversation. Another theme is that not
everything can be known; there may be permanent mysteries, about language and other
matters. Not all words will give up their secrets.

About the AuthorNoam Chomsky is Institute Professor and Professor of Linguistics Emeritus at
MIT and Laureate Professor in the Department of Linguistics at the University of Arizona, where
he is also the Agnese Nelms Haury Chair in the Agnese Nelms Haury Program in Environment
and Social Justice. He is the author of many influential books on linguistics, including Aspects of
the Theory of Syntaxand The Minimalist Program, both published by the MIT Press. Andrea
Moro is Professor of General Linguistics at the Institute for Advanced Study (IUSS) in Pavia,
Italy. He is the author of Impossible Languages, The Boundaries of Babel, and A Brief History of
the Verb To Be (all published by the MIT Press), and other books. --This text refers to an out of
print or unavailable edition of this title.
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MoroNotesThe Secrets of WordsAM Hello, Noam. It is very nice to finally see you. We were
supposed to have gotten together many months ago: the pandemic prevented it, but at least
we’re able to meet now, even if remotely. If it’s all right with you, I would like to start our
conversation with something that really struck me when I was your student at MIT in 1988. In
class, you quoted Yehoshua Bar-Hillel on the relationship between technology and language as
it was experienced in the early 1950s; it was something he had written some twenty years after
the fact. At the time, what he had said was shocking to me, and I think it still pertains in an
interesting manner to the contemporary world. If you don’t mind, I will just read it out loud before
asking for your opinion on it today.Bar-Hillel, more specifically, was talking about the atmosphere
and the ideas circulating at the Research Laboratory of Electronics at MIT in Cambridge,
Massachusetts. This is the key passage: “There was an ubiquitous and overwhelming feeling
around the Laboratory that with the new insights of cybernetics and the newly developed
techniques of information theory the final breakthrough towards a full understanding of the
complexities of communication ‘in the animal and the machine’ had been achieved. Linguists
and psychologists, philosophers and sociologists alike hailed the entrance of the electrical
engineer and the probability mathematician into the communication field.”1 I would like to ask
you if, after so many years, you could again offer your opinion on this.NC Well, as you
remember, Bar-Hillel was saying that the euphoria was misplaced—that what had been
confidently anticipated hadn’t happened. He was referring to the situation in the early 1950s.
That’s when Morris Halle, Eric Lenneberg, and I were just getting together and meeting as
graduate students at Harvard. And that was in fact the atmosphere at Harvard, and in the
Cambridge environment. There was a lot of excitement. It was against a sociopolitical
background. It’s important to recall that before the Second World War, the United States was
kind of an intellectual backwater. If you wanted to study physics, you would go to Germany; if you



wanted to study philosophy, you’d go to England or Vienna; if you wanted to be a writer, you’d go
to France. The United States was kind of like some small town, off in the periphery. I mean, there
were things happening, great scientists. But it was at the margins.The war changed all that,
totally. Europe was, of course, devastated. The United States gained enormously through the
war. Industrial production quadrupled. A lot of scientific discoveries and technological advances
were made during the war. After the war, the United States basically owned the world. This
seeped into general consciousness: the Europeans were finished, we’re taking over. And it was
against that background that the new developments Bar-Hillel was describing came to the fore
and became part of a feeling that “we’re really going forward, we’re leaving the old world behind;
now we’re starting out on a new path, far beyond what anyone else has conceived.” This showed
up in all kinds of domains, including this one. Now I happened to be located in Cambridge—
Harvard and MIT. Claude Shannon’s information theory was developed from wartime research.
Along with Norbert Wiener’s cybernetics, it looked as if a new era was coming. We could now
turn to the study of what used to be called in old-fashioned days the “study of mind.” But now we
will deal with it by the methods of science. And there was enormous excitement.I should say it is
pretty similar today, with the enthusiasm and excitement about artificial intelligence, deep
learning: somehow that’s going to solve all of the problems. And it’s even more problematic. It’s
not achieving scientific results, in our domains at least. But the atmosphere is very similar.And I
should mention that at the time, around 1950, there was another source, an independent source,
of enthusiasm and euphoria: that was American structural linguistics—which in fact wasn’t
represented in Cambridge. There were no American linguists there. I guess probably I was the
only one, thanks to my undergraduate background. Roman Jakobson was there from the
European structuralist tradition, but no American structuralists. But elsewhere in the country
there was a fairly tightly knit group of structural linguists who had accomplished a good deal, and
they felt that, if you read over the material from back then, they had really finally managed to
establish linguistics as a science—a “taxonomic science” it was called—for the first time. They
had procedures and analyses that were well defined: you could apply them to any language, any
materials, and you get the phonemic analysis, the morphology, and a couple words about
syntax, but the field was basically done. And in fact, I recall, I was a student at the time, that the
feeling among the students was: this is a lot of fun, but what are we going to do when we apply
the procedures to every language? Would it be over? And that was the general assumption.So,
there were two separate kinds of consensus, each enthusiastic, and each with the sense that
there had been great accomplishments. In one case, the field was pretty much finished; in the
other, we were going on to create a new world. It fell apart in the 1950s. Neither worked. With the
Cambridge consensus, it was possible, when the proposals were clear enough, to investigate
them. For example, the prevailing idea was that language was a Markovian system of production.
That was precise: you could prove that it’s false. Others were vaguer. You just had more indirect
arguments that they were on the wrong track. The structuralist consensus just didn’t work. There
was a sharp clash, which became more and more prominent, between procedures of analysis,



which is what the field was about, and explanatory theories. It turned out that if you tried to
develop an explanatory theory—which is what a generative grammar is—if you tried to construct
a generative grammar, an explanatory theory, the elements in it could not be reached by the
procedures. So, there was a gulf between trying to develop an explanation of phenomena of
language and applying procedures of analysis. The projects were inconsistent. What finally
prevailed over time was the effort to find explanatory theories.It is striking to see that we are in a
very similar situation today. The excitement coming out from Silicon Valley, basically—lots of
hype and propaganda about how amazing the achievements are—has a certain similarity to the
technological euphoria that Bar-Hillel was describing. And that, again, by the time he described
it, he thought had been undermined, and was a mistake.AM Your reaction to that passage that
referred to the atmosphere of the ’50s, which is still important, warns us against the dominating
euphoria today. But there is one specific detail that I would like to ask you to reflect on, regarding
something else you presented to us in class: it concerns the seminal work that came from a
totally different field, namely brain studies and, more specifically, aphasiology. You did so by
introducing us to the work of Eric Lenneberg, with his Biological Foundations of Language.2 Do
you think that there has been any substantive change in brain studies since the ’50s?NC Oh, it’s
totally different. Actually, there was interesting work in the field of brain sciences in the early ’50s.
But interestingly, it was essentially unknown in the areas of psychology, cognitive science, and
so on. I’ll give you a very striking example of that. Karl Lashley, one of the great neuroscientists,
in the late 1940s gave a very important lecture, the Hixon Symposium lecture, it came out in print
in 1951. He demonstrated, not so much by brain studies, but just by looking at the nature of the
behavior of organisms—horses galloping, people playing music, and so on—that the entire
behaviorist framework was hopeless. He showed that it couldn’t possibly work for even simple
things, like accounting for how a horse can gallop. He gave very strong arguments. You have to
recall that at that time, radical behaviorism was central to the euphoric approaches. B. F.
Skinner’s William James lectures were circulated in 1948, and later came out as his book Verbal
Behavior. W. V. O. Quine, the most influential philosopher at the time, picked it up, and it was the
core of his work. It was at the center: what was central to the sense that we can understand
everything was radical behaviorism. Lashley in 1951 knocked the props out from under it.3
Nobody knew it. I discovered it as a student because it was recommended to me by an art
historian, Meyer Schapiro, who was kind of a polymath; he mentioned to me once that I should
look at this article. He thought it was interesting. About 1955, I guess. I looked at it: I could see
right away it shattered everything. None of the psychologists at Harvard knew it. It’s not
mentioned in the literature—but in the neurological literature, it was mentioned frequently. There
it was noticed. Never made it into psychology or cognitive science. I think the first mention of it in
these areas was probably in my review of Skinner in 1959.4 Later it came to be known
widely.Lashley was a major figure in the brain sciences, but his important work didn’t enter into
psychology or philosophy of language, or the emerging cognitive sciences. Of course, there was
other work, like Wilder Penfield’s studies, invasive studies of the brain; studies that can’t be



carried out now for ethical reasons. But the bars were much lower in those days: there were few
constraints [laughs]. And then Eric Lenneberg’s book came along in 1967. It was really
revolutionary. He founded the modern biology of language. And he had very interesting studies
on many different topics, including a very interesting chapter on the evolution of language, which
to this day remains a classic basis for serious work in the field. He also studied cases of
language disability. So, people with virtually no cortex, a virtually undetectable cortex, who had
excellent language knowledge. How could that be?He had earlier made some interesting
discoveries, which were considered so impossible he didn’t even publish them. We were close
personal friends, students together in the early ’50s. He was already interested in how language
developed with disabilities. So, one of the things he was interested in was language of the deaf.
At that time there was a very strict oralist tradition. The deaf were not allowed to learn sign. They
had to learn lip-reading. So, parents were instructed not to gesture if you had a deaf child. The
schools taught solely lip-reading. Eric went to observe in the most advanced school for the deaf
in the Boston area. And he noticed something very interesting. The teacher was teaching the
kids with lip-reading, but as soon as the teacher turned to the blackboard, the kids started going
like this [waves hands about]. And he realized that they must have invented their own sign
language. But that idea was considered so outlandish that he never even published it. In much
later years, it was discovered that children do indeed invent their own sign language, without
input, but this was sixty years too early. He couldn’t even publish it back then.The book was
really a breakthrough. However, the techniques weren’t yet available to carry out really effective
work in the neurosciences that would bear on serious questions as to how language works. The
first major breakthrough was in a paper in 2003, the experiments you designed that were carried
out in Milan. These were the first ones, and up to this day almost the only ones, that found a
really significant basis in the function of the brain for a fundamental property of language: the
property called structure dependence. A very curious feature of language is that young children,
two-year-old children, when they’re applying linguistic rules to create and interpret sentences,
ignore 100 percent of what they hear, and pay attention only to something they never hear. What
they ignore is the linear order of words. That’s what you hear. Like, if you listen to us now you
hear words coming like beads on a string, one after another. Children totally ignore this in
applying the rules of their internal language. What they pay attention to is the structures they are
creating in their minds, which of course you never hear. You don’t hear a structure. It’s just
something your mind automatically creates on the basis of a linear ordered string of words. By
now there’s substantial linguistic evidence about this curious and fundamental property of
language, and your experiments, which I’ll let you talk about now, show that you can actually find
what’s going on in the brain that correlates with this. Why don’t you take over [laughs]?AM Thank
you for giving me this opportunity to describe these experiments and their connection to your
hypotheses. Indeed, as you say, the experiment was designed in Milan. In fact, the research
paradigm was exploited twice in two separate experiments with two different teams conducted in
Germany and Switzerland. The core and common idea was to rely on what you just said, namely



that children only pay attention to hierarchical structures rather than linear order. Assuming this, I
invented two types of languages: one based on hierarchy (call it a “possible language”) and a
second one based on linear order (call it an “impossible language”). There are an infinite number
of rules that one can invent based on linear order. We basically used three types of rules: rules
based on the rigid position of a specific word in the linear sequence of words in a sentence (for
example, negation as occurring always as, say, the third word); rules based on a rearrangement
of words (for example, a rule that forms an interrogative sentence by composing the mirror
image of the sequence of words of the corresponding affirmative sentence); and rules based on
agreement between two words at the extremes of a string (for example, the first article agrees
with the last noun of a given sentence). It’s worth noting that the rule based on rearranging the
same words is nothing but an extension of a capacity that is typically used in many languages:
take an affirmative sentence like America is beautiful; its corresponding interrogative sentence is
Is America beautiful? In our impossible language, the corresponding rule would give Beautiful is
America with the same meaning as the former interrogative sentence but as computed on a flat
structure rather than on the hierarchical one we find in actual English.
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a, “una sintesi su linguaggio, cervello e propaganda scientifica.... una sintesi facile su temi
scottanti. viene spiegata una scoperta fondamentale e inaspettata: che esistono lingue
impossibili per il cervello umano. Chomsky introduce i dati sperimentali di Moro e insieme
parlano della propaganda scientifica attuale, mostrandone i limiti. Il libro contiene anche una
postfazione di Moro sul contributo del pensiero di Chomsky molto utile e aggiornata.”

The book by Noam Chomsky has a rating of  5 out of 4.4. 6 people have provided feedback.
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