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Chapter One
A New Folk Psychology

It’s hard to conceive offhand of a less promising consumer innova-
tion than a computer that comes factory equipped with “emo-
tions”—but here’s a candidate: how about a “spiritual” computer?
The spiritual computer spends its time pondering the mysteries of
the universe, occasionally printing cryptic messages on its screen
and otherwise ignoring the user altogether.

Here’s what the “emotional” computer would do. You might
describe a complicated medical case to it and ask for the diagnosis.
The computer might give you a serious, telling answer, but add,
“. .. still, I'm not happy with that; it doesn’t feel right.”

You might describe a complex legal case and ask for its advice.
It’s answered harder questions before, but on this occasion it might
put you off with a comment about how the plaintiff reminds it of
your sister.

You might describe an intricate stock deal and ask whether you
should invest. In the past its advice has been solid—not infallible
but better than any human’s you’ve ever consulted, in part because
it has billions of case histories down cold. But on this occasion it
tells you, “ "Buzz off. I'm not in the mood. Let’s talk about Jane
Austen.”



2 The Muse in the Machine

Who needs this kind of nonsense from a computer? Science
does; in a broader sense we all do, because adding “emotions” to
computers is the key to the biggest unsolved intellectual puzzle of
our time: how thinking works. Oddly enough, our “emotional”
computer will be capable of “spirituality” as well. No topic is fur-
ther than spirituality from the interests of the researchers who are
trying to understand the human mind. But as we will see, spirituali-
ty turns out to be central to cognitive psychology, and therefore to
artificial intelligence, and therefore to computer science, and there-
fore to the whole history of science and technology.

Why these dramatic pronouncements and radical claims? Surely
the science of mind is making fine progress without them.

Of course it is, but at the same time it suffers from a large and
important problem. Here’s an analogy.

Until 1759 sailors faced a big obstacle at sea: they only half knew
where they were. Latitude was easily determined, but longitude
was a mystery. Only when a meticulously accurate portable clock
emerged at the end of a massive international research effort did
the mystery of the longitude finally come clear (Landes 1983). To
sailors, this development was a revelation; knowing half your posi-
tion wasn’t always a lot better than not knowing it at all.

Thought scientists today have a similar problem. The study of
how thinking works is a big field—it encompasses philosophers of
mind, cognitive psychologists, neurophysiologists and legions of
frantically intense computer scientists bent on carrying off the
greatest conjuring trick of all time, building minds out of comput-
ers. But thought science today is at sea. Despite monumental exer-
tions, it has achieved a good grasp of no more than half the
problem before it. Reasoning is one big part of human thought,
and thought science has reasoning decently under control. Philoso-
phers and psychologists understand it and computers, up to a
point, can fake it. But there is one other big piece of the picture,
which goes by many names: creativity, intuition, insight, metaphoric
thinking, “holistic thinking”; all these tricks boil down at base to
drawing analogies. Inventing a new analogy—hitching two thoughts
together, sometimes two superficially unrelated thoughts—brings
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about a new metaphor and, it is generally agreed, drives creativity
as well. Studies (and intuition) suggest that creativity hinges on
seeing an old problem in a new way, and this so-called “restructur-
ing” process boils down at base to the discovery of new analogies.
How analogical thinking works is the great unsolved problem, the
unknowable longitude, of thought science. “It is striking that,” as
the philosopher Jerry Fodor remarks, “while everybody thinks ana-
logical reasoning is an important ingredient in all sorts of cognitive
achievements that we prize, nobody knows anything about how it
works”—not even, Fodor adds (twisting the knife), in an “in the
glass darkly sort of way” (1983, 107).

Thought scientists have exhausted themselves trying to solve the
riddle. To cite only the most dramatic example, Roger Penrose
(1989) posits by way of explanation an esoteric quantum mechani-
cal freak of nature. Fodor (1983, 127) believes the answer is not
merely unknown but unknowable—that such problems are just
“bad candidates for scientific study.”

I will present here a new model of human thought that puts
analogy at the center of the action and offers what I claim is a
direct, fairly simple explanation of how it works.

I’'m about to tell a new and different story of human thought.
But new and different does not mean concocted out of whole
cloth. My method is more like the archeologist’s who reconstructs
an ancient vase out of its scattered shards. Most of my shards are
important, intriguing, but (I claim) insufficiently appreciated
results of experimental psychology. Some of my shards come from
philosophy or computer science. Some—the most beautiful—are
the work of poets, particularly the mind-obsessed English Roman-
tics. A great poet has a more than average chance of possessing a
mind that is, as William Wordsworth puts it, “haunted by herself.”
“In Egypt, Palestine, Greece and India the analysis of the mind had
reached its noon and manhood,” Samuel Taylor Coleridge writes in
1817, “while experimental research was still in its dawn and infan-
cy” (Coleridge 1817/1975, 54). It’s an overstatement, but an
intriguing one. Modern thought science has no truck with poetry.
But I am convinced that these poets can tell us deep, beautiful, scz-
entifically indispensable facts about thought.

Like weathered pottery fragments, some of my pieces won’t fit
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exactly; others are missing and will require what appear (at first) to
be big leaps of faith to reconstruct. But when everything is in place
and a smooth, coherent shape emerges, those leaps will seem mere-
ly inevitable.

The result will be, in essence, a new “folk psychology”—cognitive
science’s slightly snide term for prescientific, commonsense psychol-
ogy, the sort that can be done before even a single grant proposal
gets funded. I will marshal a fair amount of scientific data to sup-
port my argument, but I will appeal more frequently to intuition and
common sense. The results might or might not be convincing to sci-
entists. I hope they are, but my main goal is to reach those readers
for whom the human mind is not a profession but a passion. These
aficionados are as likely to be poets, priests, gossips, or truck drivers
as cognitive scientists. If I can show these people anything at all that
broadens or deepens their grasp of this boundlessly fascinating, all-
consuming topic even a little, I will be satisfied.

Dinner parties and boat rides

Here is my argument. Human thought is laid out in a continuous
spectrum. Every human mind is a spectrum; every human mind
possesses a broad continuous range of different ways in which to
think. The way in which a person happens to be thinking at any
given moment depends on a characteristic I'll call “mental focus.”
Focus can be high or low or medium; it changes throughout the
day, not because the thinker consciously changes it, as he might
consciously raise his arm, but in subliminal response to his physio-
logical state as a whole. Fatigue (for example) makes focus go
lower. Wide-awakeness makes it go higher.

Mental focus might sound like another way of saying “degree of
alertness”; what’s new is the way cognition as a whole changes in
response to changing focus. High focus puts the thinker at the high
end of the cognitive spectrum, and certain consequences follow. At
the high end, thought is analytic and penetrating. It deals in
abstractions and displays a “demythologized intelligence”—as the
poet Robert Bly (1991) calls it—"that moves in a straight line made
up of tiny bright links and is thereby dominated by linked facts.” If

a person’s briefcase is stuck, he needs to open it and is in a high-
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focus state, he will methodically run down the list of factors that
cause briefcases to jam, plan a course of action and do it. His
thoughts are well behaved. He has no doubt that they are (mere)
thoughts; they do not impose themselves like hallucinations. Per-
ceptions turn obediently into easily retrieved memories. In the
future he will have no trouble recalling how he behaved during this
particular stuck briefcase incident.

Almost all attempts to simulate thought on a computer have
dealt exclusively with this narrow, high-focus band at the top of the
spectrum.

As we set off down-spectrum, thinking becomes less penetrating
and more diffuse, consciousness gradually “spreads out” and—this
is a key point that I will spend much of the chapter explaining—
emotion starts gradually to replace logical problem-solving as the
glue of thought. The rest of the chapter pins down these vague pro-
nouncements. When a briefcase jams and the owner’s focus level is
medium, instead of a cool logical analysis he is more likely to think
“last time when I did this, it opened.” Thought is less analytical,
more concrete. He might simply give the thing a good whack.
(Thought: a good whack usually helps out in situations like this.)

A few research efforts in artificial intelligence have attempted to
reproduce this “medium-focus” type of thought—although, with-
out noticing the spectrum itself.

Confronted with a stuck briefcase towards the bottom of the
spectrum, the owner is likely not to solve the problem at all. He is
more likely as he ponders the briefcase to find himself thinking
“that was some hot muggy day when I bought this damned brief-
case in Milford—did I overpay?—I pay more than I need to for
most things. But I'm better than Bill Schwartz in that regard—
Schwartz’s dinner party last fall was sort of fun—Molly sure didn’t
want to go—she looked nice in that short midnight blue dress,
though—Columbus Avenue, we got the thing in that shop around
Seventy-sixth Street . ..”

Now suppose our thinker’s focus is just a bit lower. His thought-
stream might start off in the same way—might extend, say, through
“Schwartz’s dinner party last fall was sort of fun,” and pause there
for a while—various aspects of the party come to mind; and then,
next thing he knows, the thinker might find himself contemplating
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Long Island Sound as he crossed it on a ferry years ago, seated on
the stern deck, admiring the glitter of the soft green water on a
bright, hazy summer afternoon. That summer afternoon has no
obvious connection of any kind with the Schwartz’s dinner (which
consisted, let’s say, of an elaborate meal served on three end-to-end
rickety card tables in a cramped SoHo apartment nowhere near
Long Island Sound, and is memorable mainly for noise and the
overwrought, grinning Schwartz’s stories about the school board
elections and Molly on her knees playing scrabble) but, for some
reason or other, it comes to mind—

But this is a tremendously important phenomenon, this coming-
to-mind seemingly out of thin air, when we are in a mental state
that we might informally call “relaxed”—what I would call “low
focus”—of thoughts bearing no evident relationship to their prede-
cessors. Readers may doubt that it happens; just because it comes
about in relaxed mental states only, the thinker rarely takes note of
it, just passively experiences it. But psychologists have been aware
of the phenomenon since at least 1823, when one Ludwig Bérne
(cited in Jones 1963, 160) wrote that, if you monitor your thinking
uncritically for a few days, “. . . you will be amazed at what novel
and startling thoughts have welled up in you.” Modern studies that
I will cite later back up this strange contention. Any reader who
monitors his own thoughts for a while will discover the phenome-
non for himself. Try it and you will see that it does happen.

Does it matter? Yes, enormously. These unexpected transitions
from thought A to a seemingly unrelated thought B are (as I will
discuss) exactly the occasions on which analogies are discovered
and metaphors emerge. A and B don’t necessarily make an analogy.
The Schwartz affair and that trip across Long Island Sound might
not be analogous in the least. But when analogies do emerge, they
emerge in this way. It may be that, say, the Schwartz party and the
ferry trip are two occasions on which our thinker had a wonderful
time with a subtle undertone of anxiety, because of something that
was going to happen the next day—

This mental leap from the noisy party to the placid boat ride is
paradigmatic of the most significant unsolved problem of cogni-
tion. Affect linking, I will claim, is responsible for bringing these
leaps about. They are not random (nor need they have anything to
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do with repressed Freudian angst); they come about exactly when
two recollections engender the same emotion, and they only happen
towards the low-focus end of the spectrum.

Towards the lower end of the spectrum, affect linking causes cre-
ativity, metaphor, and in some cases spiritual mind-states to
emerge. Other cognitive events accompany affect linking: thought
grows ever more concrete. Recollection grows broader, more tangi-
ble and full of ambience and all-inclusive until eventually, a recol-
lection becomes indistinguishable from a hallucination; and other
things being equal, the illogic of dreaming waits at the bottom.

No computer program of which the author is aware attempts to
simulate low-focus thought.

The cognitive spectrum provides us with a vantage point from
which we can survey and make sense of human thought as a whole.
More: it tells us something about the dynamics of human thought—
its history over multiple time scales. Over the course of a day
fatigue sets in and the character of thought changes. Over the first
decades of life maturity comes about, and the character of thought
changes. Over the millennia of human existence the modern mind
gradually emerges, and the character of thought changes. I’ll call
these the Big Three cognitive transitions. They differ radically in
character and take place over radically different time scales. But
it’s a curious fact that, if we view these three transitions from the
spectrum’s vantage point, they all three seem to tell the same
underlying story. It is the story of gradual transition across the spec-
trum, from high focus towards low in the daily passage from awake
to asleep; from low towards high in the development of a child or
the emergence of the modern mind. The three transitions remain
radically different, but the underlying theme turns out to be the
same.

Now let me fill out this picture, make it more precise, and
attempt to convince you that it is true.

The spectrum

Children have short attention spans.
There’s nothing remarkable about that, but it perfectly epito-
mizes the sort of fact that appears to be wholly unconnected to top-



