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i PREFACE

FIFTY THOUSAND YEARS AGO, more or less, during the Upper Paleolithic
Age, our ancestors began the most spectacular advance in human history. Before
that age, human beings were a negligible group of large mammals. After, the hu-
man mind was able to take over the world. What happened?

The archeological record suggests that during the Upper Paleolithic, humans
developed an unprecedented ability to innovate. They acquired a modern hu-
man imagination, which gave them the ability to invent new concepts and to as-
semble new and dynamic mental patterns. The results of this change were awe-
some: Human beings developed art, science, religion, culture, sophisticated
tools, and language. How could we have invented these things?

In this book, we focus on conceptual blending, a great mental capacity that, in
its most advanced “double-scope” form, gave our ancestors superiority and, for
better and for worse, made us what we are today. We investigate the principles
of conceptual blending, its fascinating dynamics, and its crucial role in how we
think and live.

Conceptual blending operates largely behind the scenes. We are not con-
sciously aware of its hidden complexities, any more than we are consciously
aware of the complexities of perception involved in, for example, seeing a blue
cup. Almost invisibly to consciousness, conceptual blending choreographs vast
networks of conceptual meaning, yielding cognitive products that, at the con-
scious level, appear simple. The way we think is not the way we think we think.
Everyday thought seems straightforward, but even our simplest thinking is as-
tonishingly complex.

The products of conceptual blending are ubiquitous. Students of rhetoric,
literature, painting, and scientific invention have noticed many specific prod-
ucts of blending, each one of which, in isolation, seemed remarkable at the
time, in its strange and arresting way. These scholars, ranging from Aristotle to
Freud, took these specific instances to be exceptional, marginal eruptions of
meaning, curious and suggestive. But none of them focused on the general
mental capacity of blending or, as far as we can tell, even recognized that there is
such a mental capacity. Attentive to the specific attraction—the painting, the
poem, the dream, the scientific insight—they did not look for what all these bits
and pieces have in common. The spectacular trees masked the forest.
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Our own work started with just such curious and suggestive examples. But
by making precise their underlying principles, we began to get glimpses of an
entire forest behind the trees. We discovered that the same cognitive opera-
tion—conceptual blending—plays a decisive role in human thought and action
and yields a boundless diversity of visible manifestations.

This was an exciting but also shocking discovery, running as it does against
much conventional wisdom. We had certainly not set out to prove anything of
the sort. Rather, like Aristotle and Freud, and others less illustrious in this tradi-
tion, we began by looking at striking and, we thought, exotic examples of cre-
ativity, such as analogical counterfactuals, poetic metaphors, and chimeras like
talking donkeys. By 1993, we had amassed overwhelming evidence from many
more fields—grammar, mathematics, inferencing, computer interfaces, action,
and design. This launched a general research program into the nature of con-
ceptual blending as a basic mental operation, its structural and dynamic princi-
ples, and the constraints that govern it.

Coming from a different angle and with very different kinds of data, several
“creativity theorists” were speculating on the existence of a general mental ca-
pacity—called “cognitive fluidity” by Stephen Mithen—that brings together el-
ements of different domains. Mithen and others linked the availability of this
capacity to the explosion of creativity in tool-making, painting, and religious
practice, dated by archaeologists to roughly 50,000 years ago.

In this book, we argue that conceptual blending underlies and makes possi-
ble all these diverse human accomplishments, that it is responsible for the ori-
gins of language, art, religion, science, and other singular human feats, and that
it is as indispensable for basic everyday thought as it is for artistic and scientific
abilities. Above all, it is our goal to do what has not been done before: to explain
the principles and mechanisms of conceptual blending.
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i OVERVIEW BY CHAPTER

PART ONE: THE NETWORK MODEL

1  The Age of Form and the Age of Imagination 3
We evoke some of the twentieth century’s most
noteworthy achievements: the magic of computers, the
discovery of the genetic code, the broad application of
the axiomatic method in the formal sciences and of
structuralism in the social sciences. This was the century
of form approaches, an impressive array of methods for
discovering and manipulating meaning through
systematic analysis of form. Yet to achieve these
remarkable results, formal manipulations needed to take
for granted the operations of a brain evolved over three
billion years and trained throughout several months of
early individual life. Identity, integration, and
imagination—basic, mysterious, powerful, complex, and
mostly unconscious operations—are at the heart of even
the simplest possible meanings. The value of the simplest
forms lies in the complex emergent dynamics they trigger
in the imaginative mind. These basic operations are the
key to both the invention of everyday meaning and
exceptional human creativity.

2 The Tip of the Iceberg 17
Operations for the construction of meaning are powerful
but for the most part invisible. Our theme is the basic
mental operation we call conceptual blending. We begin by
presenting some examples in which the blending is hard
to miss. The first of these, in the section titled “The Iron
Lady and the Rust Belt,” illustrates a type of
counterfactual reasoning that plays an important role in
political science. This example—easy for humans to
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understand, but possessed of a hidden complexity that
lies far beyond the capacities of today’s most powerful
computers—is a remarkable feat of the imaginative
dynamics of conceptual blending. “The Skiing Waiter”
shows how the same operations work to create emergent
action. Other striking examples of conceptual blending
include computer interfaces (“The Genie in the
Computer”), complex numbers in mathematics (“Crazy
Numbers”), sexual practices (“The Image Club”), and the
ceremony of college graduation (“Graduation”).

The Elements of Blending

Conceptual blending has constitutive principles, which we
present in detail and illustrate by looking at the riddle of
“The Buddhist Monk.”

On the Way to Deeper Matters

Some famous cases of conceptual blending in a variety of
domains are “The Debate with Kant,” “Regatta,” and
“The Bypass.”

Cause and Effect

A deeper understanding of blending comes from the
study of remarkable compressions in conceptual
integration networks, especially the compression of cause
and effect. Humans must simultaneously control long
diffuse chains of logical reasoning and grasp the global
meaning of such chains. This is exactly what integration
networks allow them to do. Rituals of birth and marriage
depend on elegant and powerful compressions of cause
and effect. Equally powerful compressions operate in
billboard advertising, mathematical thought, and Dante’s
Divine Comedy.

Vital Relations and Their Compressions

Just as the marvelous systematic products of chemistry—
acids and bases, colors from titration, metabolism, nuclear
decay—are not foretold in the principle that atoms
combine to make molecules, so the marvelous systematic
products of blending are not foretold in the principle that
mental spaces blend to make new spaces with emergent
meaning. There is an entire system of interacting
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principles behind the possibilities for conceptual
blending, and we must grapple with that entire system to
explain any one of its products.

Much of that system concerns conceptual compression.
Compression in blending networks operates on a
surprisingly small set of relations rooted in fundamental
human neurobiology and shared social experience. These
vital relations, which include Cause-Effect, Change,
Time, Identity, Intentionality, Representation, and Part-
Whole, not only apply across mental spaces but also
define essential topology within mental spaces. Blending,
it turns out, is an instrument of compression par
excellence. One of the overarching goals of compression
through blending is to achieve “human scale” in the
blended space, where a great deal of conscious
manipulation takes place.

7  Compressions and Clashes 113
Compression and decompression of vital relations can
produce spectacular examples, such as the scientific
explanation of the biological evolution of the American
pronghorn and the cultural notions of metempsychosis
and reincarnation expressed poetically in William Butler
Yeats’s “Fergus and the Druid.”

In an elaborate typology of networks, four kinds stand
out on a continuum of complexity: simplex, mirror, single-
scope, and double-scope. At the high end of the continuum
of blending complexity, double-scope networks blend
inputs with different (and often clashing) organizing
frames to produce creative emergent frame structure in a
blended space. Double-scope blending is what we
typically find in scientific, artistic, and literary discoveries
and inventions. Indeed, double-scope creativity is perhaps
the most striking characteristic of our species.

8  Continuity Behind Diversity 139
Conceptual integration creates mental products that often
seem completely different from one another. This apparent
dissimilarity misled previous thinkers into assuming that
these products must arise from different mental capacities,
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operations, or modules. But in fact they all arise from the
same mental operation. There are systematic mapping
schemes, and systematic ways of combining them, that
underlie ostensibly different conceptions and expressions.
Logic and metaphor, for example, equally deploy these
systems of mapping and blending,.

PART TWO: HOW CONCEPTUAL BLENDING
MAKES HUMAN BEINGS WHAT THEY ARE,

FOR BETTER AND FOR WORSE

The Origin of Language 171

Human beings are unique in having language, art,
religion, culture, refined tool use, fashions of dress,
science, mathematics, and inventive forms of music and
dance. The fact that these singularities came upon the
scene during the Upper Paleolithic presents a major
scientific riddle. We offer a solution to that riddle: All
these singularities have the same source, the evolution of
the capacity for double-scope blending. This explanation
is supported by recent archeological, anthropological, and
genetic evidence concerning the origin of cognitively
modern human beings.

Things 195

We make things, carry them, consult them, repair them,
teach each other how to use them, adorn ourselves with
them, and make gifts of them. Why? Consider the everyday
wristwatch. As a thing in itself, it is bizarre and pointless,
yet the wristwatch is a material anchor for a fascinating
conceptual blend. Drawing on work by Edwin Hutchins
on conceptual blending and material anchors, we show
how the things that populate human life are props for our
double-scope conceptual integration networks. Some of the
examples we consider are timepieces; gauges of all kinds,
money, souvenirs, tombs, graves, cathedrals, writing,
speech, and sign.

The Construction of the Unreal 217

Human beings pretend, imitate, lie, fantasize, deceive,
delude, consider alternatives, simulate, make models, and
propose hypotheses. Our mental life depends in every way
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on counterfactual thinking, and the central engine of such
thinking is conceptual integration.

The conceptual blends of counterfactual thinking drive
scientific thinking. We live in a counterfactual zoo of
absent and negative things.

Identity and Character
Our notions of who and what we are depend upon
conceptual integration. Among our human mental tricks
is the routine blending of two different identities, as in “If
I were you, I would quit.” Certain very powerful human
concepts, such as personal redemption, regaining or
restoring honor, vengeance, vendetta, and curse are actually
blend structures. And some of the most influential people
are nonpeople who come into our lives through
conceptual blending.

Category Metamorphosis
Human beings frequently transform categories. The
new category, although linked to the old one, can have
radically emergent structure. Same-sex marriage, complex
numbers, and computer virus are all examples of category
metamorphosis.

Multiple Blends
Conceptual integration always involves a blended space
and at least two inputs and a generic space. In fact, it can
operate over any number of mental spaces as inputs.
Blending can also apply repeatedly: The product of
blending can become the input to a new operation of
blending. The examples we consider here range from a
newspaper column about the politics of health care (titled
“Dracula and His Patients”), to an acrobatic political jeer
(“The stork dropped George Bush on third base with a
silver spoon in his mouth”), to a letter to the editor about
abortion (“As an Unwanted Child Myself . . . 7).

Multiple-Scope Creativity
This chapter explores the remarkable conceptual creativity
that arises in multiple-scope integration networks. In
particular, we consider integration networks for anger,
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death, corporate feuds, two-edged swords, and trashcan
basketball.

Constitutive and Governing Principles

This is a theoretical chapter in which we examine how
human mental powers for double-scope creativity are
limited and governed. Interestingly, these limitations
provide power to the process.

Cognitively modern human beings use conceptual
integration to innovate—to create rich and diverse
conceptual worlds that give meanings to our lives—
worlds with sexual fantasies, grammar, complex numbers,
personal identity, redemption, lottery depression. But
such a panorama of wildly different human ideas and
behaviors raises a question: Does anything go? On the
contrary, conceptual integration operates not only
according to a clear set of constitutive principles but also
according to an interacting set of governing principles.
One set of governing principles has to do with Topology,
Pattern Completion, Integration, Maximization of Vital
Relations, Intensification of Vital Relations, maintenance
of the Web of links in an integration network, the degree
to which a blend prompts for its own Unpacking, and the
ascription of Relevance to elements in a blend. Yet
another set of governing principles has to do with the
compression of complicated conceptual networks into a
single blend at human conceptual scale. In this chapter,
we also review the overarching goals of conceptual
integration. We then show how conventional kinds of
conceptual integration networks—simplex, mirror, single-
scope, double-scope—arise repeatedly because they
provide a packaged, all-at-once way to satisfy the
governing principles.

Form and Meaning

Language and other complex human expressive abilities
are consequences of the development, fifty thousand years
ago, of the uniquely human capacity for advanced
conceptual integration. Expressions are prompts for
conceptual integration patterns. We use them to prompt
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other people to perform conceptual integrations. Once
double-scope blending became available to human beings,
language arose through cultural evolution in cultural time
as opposed to evolutionary time.

18  The Way We Live
We conclude with a consideration of the central role of
conceptual blending in the way we learn, the way we
think, and the way we live.

xvii
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oo One

THE AGE OF FORM AND
THE AGE OF IMAGINATION

It is far more useful to view computational science as
part of the problem, rather than the solution. The prob-
lem is understanding how humans can have invented ex-
plicit, algorithmically driven machines when our brains
do not operate in this way. The solution, if it ever comes,
will be found by looking inside ourselves.

—Merlin Donald

WE LIVE IN THE age of the triumph of form. In mathematics, physics, mu-
sic, the arts, and the social sciences, human knowledge and its progress seem to
have been reduced in startling and powerful ways to a matter of essential for-
mal structures and their transformations. The magic of computers is the speedy
manipulation of 1s and Os. If they just get faster at it, we hear, they might re-
place us. . . . Life in all its richness and complexity is said to be fundamentally
explainable as combinations and recombinations of a finite genetic code. The
axiomatic method rules, not only in mathematics but also in economics, lin-
guistics, sometimes even music. The heroes of this age have been Gottlob
Frege, David Hilbert, Werner Heisenberg, John von Neumann, Alan Turing,
Noam Chomsky, Norbert Wiener, Jacques Monod, Igor Stravinsky, Claude
Lévi-Strauss, Herbert Simon.

The practical products of this triumph are now part of our daily life and cul-
ture. We eat genetically engineered corn; we announce births and send wedding
congratulations and buy guns on the Internet. We buy groceries by having our
credit cards scanned. Our taxes are determined by formulas invented by demog-
raphers and economists. We clone sheep. Serialist composers choose their notes
according to mathematical principles.

ACHILLES AND HIS ARMOR

All of these wonders come from systematic manipulation of forms. By the
magic of such transformations, the picture of your newborn baby becomes a

3
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long string of 1s and Os. They are transmitted electronically over thousands of
miles and turned back into the same picture on the other end. The powerful
and deeply meaningful image appears therefore to be the same as a bunch of 1s
and 0s. Form carries meaning with no loss. A picture is worth a thousand 1s and
0s, and vice versa.

A college student enrolled in economics, once a branch of ethics, will now
spend considerable time manipulating formulas. If she studies language, once
firmly the province of humanists and philologists, she will learn formal algo-
rithms. If she hopes to become a psychologist, she must become adept at con-
structing computational models. The manipulation of form is so powerful and
useful that school is now often seen as largely a matter of learning how to do
such manipulation.

Formal approaches lead us not only to reconceive hard problems but also to
ask new questions previously inconceivable or inexpressible. Systematic study
by Zelig Harris, Noam Chomsky, and their students revealed that linguistic
form is astonishingly complex and difficult to account for, thereby compelling
psychologists to abandon simple associative modes of explanation. The Bour-
baki group and others, by the same kind of systematic analysis, revealed how
shaky the foundations of mathematics had been for centuries. Most impressive,
Kurt Gédel, by recasting mathematical questions into purely formal schemes
such as Gédel numbering, showed inherent limits on proofs within axiomatic
systems, thereby using form to analyze itself.

Claude Lévi-Strauss showed how ostensibly different myths shared meaning
in virtue of having a shared structure. Vladimir Propp gave formal structures ap-
plicable to all Russian folktales. Roman Jakobson and others used as their pri-
mary method of literary analysis the investigation of formal relationships among
the sounds, rhythms, and orthography of the work. Abstract expressionism came
to see the height of meaning as carried by the intersections and juxtapositions of
form. Many of these efforts were controversial, but our century has seen enor-
mous energy devoted to the discovery and manipulation of meaning through sys-
tematic analysis of form.

These approaches could lead us to think that scientific knowledge is only a
matter of finding deep hidden forms behind ostensible forms. On the other
hand, common sense tells us that form is not substance: The blueprint is not the
house, the recipe is not the dish, the computer simulation of weather does not
rain on us. When Patroclos donned the armor of Achilles to battle the Trojans,
what the Trojans first saw was the spectacular armor, and they naturally assumed
it was Achilles, and were terrified, and so the armor by itself looked as if it was
turning the battle. But it didn’t take long for the Trojans to discover that it
was just Achilles’s armor, not Achilles himself, and then they had no pity. In our
century, we often look at form the way the Trojans looked at the armor, and in-
deed, the armor is indispensable—without it even Achilles would fail. The gods
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may put considerable effort into making superior armor for the mortals, but
they take the power of the warrior for granted. Clearly the miracles accom-
plished by the armor depend on the invisible warrior inside.

Like the Trojans, we in the twenty-first century have come to realize that the
miracles of form harness the unconscious and usually invisible powers of human
beings to construct meaning. Form is the armor, but meaning is the Achilles that
makes the armor so formidable. Form does not present meaning but instead
picks out regularities that run throughout meanings. Form prompts meaning
and must be suited to its task, just as the armor of Achilles had to be made to his
size and abilities. But having the armor is never having Achilles; having the
form—and indeed even the intricate transformations of forms (all those 1s and
0s)—is never having the meaning to which the form has been suited.

The famous computer program “Eliza” cleverly delivers canned responses on
the basis of superficial word matches to questions and statements made by a real
human being. For example, “Tell me more” is a catch-all production of the ma-
chine that easily fits into almost any real conversation. People who encounter
Eliza are amazed to find that they cannot help feeling they are taking part in a
rich human conversation. Even when they know the program’s tricks, they can-
not suppress the urge to feel that Eliza is manipulating meanings and that the
meanings are causing the expressions it produces. Even when they know that
Eliza is an empty suit of armor, they cannot help feeling that they are standing
before the flesh-and-blood Achilles.

When we see a picture of the newborn baby, we cannot suppress our feeling
that we are seeing a baby. In fact, the two-dimensional arrangement of colors in
the photograph has almost nothing in common with a baby, and it takes a brain
evolved over three billion years and trained through several months of early life
to construct the identity between the picture and the baby. Because the brain
does this instantly and unconsciously, we take the construction of meaning for
granted. Or rather, we tend to take the meaning as emanating from its formal
representation, the picture, when in fact it is being actively constructed by stag-
geringly complex mental operations in the brain of the viewer.

The illusion that meaning is transmitted when we send the digitized picture
over the Internet is possible only because there is a brain on each end to handle
the construction of meaning. This illusion takes nothing away from the techno-
logical feat of transmitting the picture—just as the Trojans took nothing away
from the divine technological feat of constructing Achilles’ armor—but the pic-
ture still needs the human brain just as the armor still needs the human warrior.

Achilles got the best armor, made by Hephaestos, because he was the best
warrior, and to be useful at all, the armor must be suited to the warrior. Just so,
as we argue in this book, human beings have the most elaborate forms
(language, math, music, art) because they have the most effective abilities for
the construction of meaning. The forms are especially impressive because they
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have been suited to the meanings they prompt, but on their own the forms are
hollow. In particular, meaning is not another kind of form. Inside the armor is
not more armor.

What is in the armor is not a thing at all but a potential force that, no matter
the circumstances, can be unleashed dynamically and imaginatively upon the
Trojans to lethal effect. Just so, what is behind form is not a thing at all but
rather the human power to construct meanings. It, too, no matter the circum-
stances, can be unleashed dynamically and imaginatively to make sense.

The theme of this book is what the form approaches have assumed as given:
the operations of identity, integration, and imagination. These operations—ba-
sic, mysterious, powerful, complex, and mostly unconscious—are at the heart of
even the simplest possible meaning. We will show that they are the key to the
invention of meaning and that the value of even the simplest forms lies in the
complex emergent dynamics they trigger in the imaginative mind. We will ar-
gue that these basic operations are more generally the key to both everyday
meaning and exceptional human creativity. Surprisingly—but, as it turns out,
crucially—even the most basic forms, the chestnuts of the form approaches, are
prompts for massive imaginative integration.

In investigating identity, integration, and imagination, we will return repeat-
edly to certain themes:

* Identiry. The recognition of identity, sameness, equivalence, A = A, which
is taken for granted in form approaches, is in fact a spectacular product of
complex, imaginative, unconscious work. Identity and opposition, same-
ness and difference, are apprehensible in consciousness and so have pro-
vided a natural beginning place for form approaches. But identity and op-
position are finished products provided to consciousness after elaborate
work; they are not primitive starting points, cognitively, neurobiologically,
or evolutionarily.

* Integration. Finding identities and oppositions is part of a much more
complicated process of conceptual integration, which has elaborate struc-
tural and dynamic properties and operational constraints, but which
typically goes entirely unnoticed since it works fast in the backstage of
cognition.

* Imagination. Identity and integration cannot account for meaning and its
development without the third 7 of the human mind—imagination. Even
in the absence of external stimulus, the brain can run imaginative simula-
tions. Some of these are obvious: fictional stories, what-if scenarios,
dreams, erotic fantasies. But the imaginative processes we detect in these
seemingly exceptional cases are in fact always at work in even the simplest
construction of meaning. The products of conceptual blending are always
imaginative and creative.
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Identity, integration, and imagination—the mind’s three /'s—are the subject

of this book.

CHINKS IN THE ARMOR

The spectacular success of form approaches in many domains, combined with the
Eliza effect, which leads us to see forms as carrying far more meaning than they
actually do, naturally encouraged people to develop these approaches as far as
they would go in fields like artificial intelligence, linguistics, cybernetics, and psy-
chology. Yet, invariably, form ran up against the mysteries of meaning. What
looked simplest—seeing a line, picking up a cup, telling the difference between 77
and out, combining a noun and an adjective, making the analogy between your
mommy and your mommy’s mommy—turned out to be diabolically hard to
model. Learning and development had looked like unfortunate primitive aspects
of evolutionary systems, which the more powerful and precise instruments of for-
mal manipulation would simply leap over. But evolution turned out to be far
more powerful than the logicians could conceive. Human babies, who looked in-
competent and bumbling, doomed to long and tedious processes of learning even
that a shoe is a shoe, turned out to be incomparably more capable than anything
form approaches could offer, on paper or silicon. It was natural to think that if
form approaches could handle apparently hard things like chess and the Goldbach
conjecture, it would be child’s play for them to account for much more rudimen-
tary things like child speech or navigating a new room or seeing a simple analogy.
But not so.

As more and more effort and money were devoted to solving these problems,
researchers developed not the expected solutions but a deep respect for their in-
tractability. Problems that were supposed to take a few years at most—machine
translation, machine vision, machine locomotion—became entire fields. Al-
though brute-force statistics has often provided improved performance, many
take the view that in such cases the form approaches have not improved our un-
derstanding of the conceptual processes at work.

In fact, the situation is graver than this. Phenomena that were once not even
perceived as problems at all have come to be regarded as central, extremely diffi-
cult questions in cognitive neuroscience. What could be simpler than recogniz-
ing that a tree is a tree? Yet when we look at works in cognitive neuroscience, we
find this recognition problem listed under “conceptual categorization,” already
regarded as a higher-order problem, beyond the already difficult feat of “percep-
tual categorization.” Apparently simpler still would be the simple recognition of
a single entity, as when we look at a cup of coffee and perceive the cup of coffee.
As neuroscience has shown, the many aspects of the cup of coffee—the color of
the cup, the shape of the opening, the topology of the handle, the smell of the
coffee, the texture of the surface of the cup, the dividing line between the coffee
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and the cup, the taste of the coffee, the heavy feel of the cup in the hand, the
reaching for the cup, and so on and on—are apprehended and processed differ-
ently in anatomically different locations, and there is no single site in the brain
where these various apprehensions are brought together. How can the coffee
cup, so obviously a single thing for us at the conscious level, be so many differ-
ent things and operations for the neuroscientist looking at the unconscious
level? Somehow, the combination of three billion years of evolution and several
months of early training have resulted in the apprehension of unities in con-
sciousness, but neuroscience does not know the details of that unification. How
we apprehend one thing as one thing has come to be regarded as a central prob-
lem of cognitive neuroscience, called the “binding problem.” We do not ask
ourselves how we can see one thing as one thing because we assume that the
unity comes from the thing itself, not from our mental work, just as we assume
that the meaning of the picture is in the picture rather than in our interpreta-
tion of its form. The generalized Eliza effect leads us to think the form is caus-
ing our perception of unity, but it is not. We see the coffee cup as one thing be-
cause our brains and bodies work to give it that status. We divide the world up
into entities at human scale so that we can manipulate them in human lives,
and this division of the world is an imaginative achievement. Frogs and bats, for
example, divide the world up in ways quite different from our own.

These chinks in the armor of form show us that elements of mental life that
look like primitives for formal analysis turn out to be higher-order products of
imaginative work. The next step in the study of mind is the scientific study
of the nature and mechanisms of the imagination. Having investigated form
with an array of instruments, we are now turning to the investigation of the
fundamental nature of meaning on which form relies. Our own research, devel-
oped in this book, will focus on a wide array of ostensibly quite different phe-
nomena in the construction of meaning, in a number of different fields—art,
mathematics, grammar, literature, counterfactuals, cartoons, and so on. Like the
neuroscientist considering the perception of the coffee cup, we will show that
these apparently simple mental events are the outcome of great imaginative
work at the cognitive level.

BACK TO ARISTOTLE

The view we take here—that form approaches are a special kind of capacity, as
useful to the imaginative human being as armor is to the great warrior—has a
long and honorable tradition. Aristotle, for example, in surveying the scope of
human knowledge, including botany, the generation of species, and ethics, gave
a sharp and influential analysis of special areas of human knowledge in which
precise formal operations can be of some help. In particular, he noticed that
there are certain patterns of language that preserve or change meanings in



The Age of Form and the Age of Imagination 9

systematic ways that depend on parts of speech but not on the specific nouns or
adjectives we pick. These language patterns are of course the famous syllogisms

of the type:

¢ All men are mortal.
¢ Socrates is 2 man.
e Therefore, Socrates is mortal.

Here, nothing depends on Socrates or man or mortal. Aristotle’s syllogism is a
formal, truth-preserving manipulation of meaning that we could also code as
“All As are B, Cis an A, therefore C is B.” Aristotle’s observation and systemati-
zation are the seed for all the approaches that we have been referring to as “form
approaches.” Their power lies in the reliability of symbolic or mechanical ma-
nipulations that preserve truth no matter how involved the manipulation. Nei-
ther Aristotle nor any of his successors in the analysis of form considered this a
general solution to the problem of knowledge. Clearly, however, scientific and
mathematical progress was accompanied by ever more formal sophistication.
With the explosive development of the form approaches at the beginning of the
twentieth century, advanced by thinkers like Bertrand Russell and David
Hilbert, the prevailing view is still that correlation of meaning and form is
highly desirable but not found in so-called messy, soft, fuzzy, everyday, nontech-
nical natural systems like language. For example, Russell, a man known for ex-
pressing what he confidently viewed as truths about nearly every human sphere,
including sex, war, and religion, nonetheless had a stark view of formal mathe-
matics: “Mathematics may be defined as the subject in which we never know
what we are talking about, nor whether what we say is true.” One fundamental
goal of these approaches, then, is to construct artificial languages that have rig-
orous and reliable form-meaning correlations. The pursuit of this goal brought
great success in mathematics as well as physics, chemistry, logic, and, later, com-
puter science.

The same goal became important in philosophy and the social sciences, but
the successes were not as clear. In these fields, pursuit of the goal again brought
out great and often unperceived complexity of problems, but not effective solu-
tions. For example, Rudolph Carnap’s herculean efforts to develop inductive
logic were remarkably helpful in highlighting unexpected complexities of rea-
soning, but they did not lead to an all-unifying logic.

The development of formal systems to leverage human invention and insight
has been a painful, centuries-long process. Some forms assist meaning construc-
tion much more effectively than others. As Morris Kline writes, “The advance
in algebra that proved far more significant for its development and for analysis
than the technical progress of the sixteenth century was the introduction of bet-
ter symbolism. Indeed, this step made possible a science of algebra.” It is a
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commonplace that no one who wants to learn differential and integral calculus
will try to learn it through Newton’s nearly impenetrable notation; the notation
developed by Leibniz is incomparably more perspicuous. Once the appropriate
forms are invented, they are easily learnable. Schoolchildren everywhere have
litcle trouble learning to manipulate simple equations like x + 7 = 15 or x = 15 —
7 or x = 8 or 8 = x, but developing this notation took the efforts of many math-
ematicians over centuries in many different cultures—Greek, Roman, Hindu,
Arabic, and others. In the twelfth century, the Hindu mathematician Bhaskara
said, “The root of the root of the quotient of the greater irrational divided by
the lesser one being increased by one; the sum being squared and multiplied
by the smaller irrational quantity is the sum of the two surd roots.” This we
would now express in the form of an equation, using the much more systemati-
cally manageable set of formal symbols shown below. This equation by itself
looks no less opaque than Bhaskara’s description, but the notation immediately
connects it to a large system of such equations in ways that make it easy to

manipulate.
(G

We can see the struggle involved in developing this formalism by looking at
moments of partial progress. For example, Kline says of Hindu notation:

There was no symbol for addition; a dot over the subtrahend indicated subtrac-
tion; other operations were called for by key words or abbreviations; thus 4z from
the word karana called for the square root of what followed. For the unknowns,
when more than one was involved, they had words that denoted colors. The first
one was called the unknown and the remaining ones black, blue, yellow, and so
forth. The initial letter of each word was also used as a symbol. This symbolism,
though not extensive, was enough to classify Hindu algebra as almost symbolic
and certainly more so than Diophantus’ syncopated algebra. Problems and solu-
tions were written in this quasi-symbolic style.

Similarly,
Cardan . . . wrote x2 = 4x +32 as gdratu aeqtur 4 rebus p:32.
Historically, the development of armor was a long and effortful process, in-

volving the discovery of metals, the invention of mining and refining, and the
evolution of all of the techniques and tools of the smith. Just so, the development
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of formal systems is an admirable tradition in the expansion of human knowl-
edge, and one that cultures do not get for free.

In the evolutionary descent of our species, in the history of a science, and in
the developmental history of an individual person, systems of form and systems
of meaning construction intertwine, so that it is not possible to view them as
separable. As Kline points out, the advance in algebra in the sixteenth century
was simultaneously conceptual and formal, each aspect being necessary for the
other. Formal systems are not the same kind of thing as meaning systems, nor
are they small translation modules that sit on top of meaning systems to encode
and decode work that is done independently by the meaning systems. Like the
warrior and the armor, meaning systems and formal systems are inseparable.
They co-evolve in the species, the culture, and the individual.

Just as we have emphasized that the Eliza phenomenon involves seeing more
in form than is there, so we emphasize that form is not an ancillary or illusory as-
pect of the human mind. Much of our effort in this book will go toward unravel-
ing the complex ways in which forms prompt largely unconscious and unnoticed
constructions of the imagination.

THE MIND’S THREE [’"S—IDENTITY,
INTEGRATION, IMAGINATION

As we noted eatlier, the binding problem—the problem of how we can percep-
tually apprehend one integrated thing—has its counterpart in neurally inspired
computational modeling. Psychologists and cognitive scientists at the University
of California—San Diego in the early 1980s developed the theory and imple-
mentations of parallel distributed processing (PDP), a remarkably successful ap-
proach to modeling cognitive phenomena. PDP was widely acclaimed as a ma-
jor advance in the understanding of cognition, and its merits were contrasted
with shortcomings of the traditional symbolic approach, which used logic-like
computer programming languages to try to represent cognitive phenomena.
But, startlingly for anyone who thinks identity is simple or primitive, the major
challenge for this new kind of modeling turned out to be capturing identities
and linking roles to values. For example, Zeus as a bull and Zeus as a god and
Zeus as a swan are the same, and in turn, the Cloud-Gatherer (a role) is the
“same” as Zeus (its value). But the sameness of the god, the bull, and the swan is
not a matter of resemblance and shared features. Even now this problem is by
no means resolved, and the exceptionally complex and technical solutions that
have been proposed for it look nothing like an intuitive representation of iden-
tity. Paul Smolensky’s approach uses tensor products, and Lokendra Shastri’s de-
pends on temporal synchrony. In short, connectionist modeling, like neuro-
science, has come to recognize that identity, sameness, and difference, far from
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being easy primitives, are the major and perhaps least tractable problems in-
volved in modeling the mind.

A related area of research that has undergone tremendous development is the
study of analogy. Here, too, what initially seemed easy and primitive, the ex-
plicit characterization of sameness, turned out to be extraordinarily complex.
Matching and aligning the elements of two domains, finding the common
schematic structure that motivates an analogy between them, are now recog-
nized as formidable feats of imaginative work to which the current state of com-
putational modeling cannot do justice. Yet the ability to perceive everyday
analogies, like the ability to perceive everyday identities, is completely taken for
granted by human beings at the conscious level. It seems like no work at all. In
the common view, taking cube roots is hard but finding the door out of a room
is no work at all. In fact, extracting cube roots is extremely easy to model com-
putationally, but present-day robots waste a lot of time trying to get out of
rooms, and often fail. Understanding the room you are in by comparing it with
rooms you already know is an everyday analogy. We find such an analogy trivial
because the complex cognitive processes that provide the solution run outside of
consciousness (and because “everybody can do it!”). Only the “obvious” solu-
tion to this analogy comes into consciousness, and quietly at that. Because we
have no awareness of the imaginative work we have done, we hardly even recog-
nize that there was a problem to be solved.

Why didn’t the form approaches run up earlier against these extremely diffi-
cult problems of identity, sameness, and difference? The quick answer is that
human beings who ran the procedures handled the problems unconsciously, so
that no one noticed the difficulty. Consider, for example, a logical formula like
Vx, p(x) => g(x). This logical form sets up a schema, according to which any-
thing with property p has property g. A human being who understands the for-
mula can then use it to discover particular truths by instantiating the properties
p and ¢ for a specific thing or individual. How does the human being know that
the same individual who has property p also has property g2 He knows it be-
cause the identical letter x has been used in the formula. But that formal iden-
tity itself is not itself a binding; it is only a prompt for real binding to occur in
the mind of the interpreter of the form. What the real binding allows a real
brain to do is to apply the general schema behind the logical formula to particu-
lar things and individuals and to keep track of when they count as the same and
when they count as different. “Choose a point in the plane such that x = 1 asks
us to lump together, for the purpose of the direction, an entire set of points as
equivalent. By binding all these points, we create an integrated object: the line.
“Choose a point in the plane such that x = —1” asks us to do the same, and al-
though it uses the same x, it’s a different line. The lumping together of points as
the “same” is a mental achievement that creates an integrated object.
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Formal approaches, in prompting these integrations, take their cue from hu-
man perceptual and conceptual systems. We are disposed to construct objects
and preserve identities, so that although we hold and move and see and feel “the
wine bottle” in many different situations, we effortlessly and unconsciously
bind together all these events as involving a single wine bottle. Conversely, we
are equally able to use the very same perceptual evidence to distinguish “two”
“wine bottles,” to all appearances identical and yet not the “same” object.

“I was born in 1954” prompts us to bind an infant in 1954 with an adult liv-
ing many decades later as the “same,” despite the manifest and pervasive differ-
ences. “Chaucer’s London bore no resemblance to the London of today” allows
us to construct and keep separate two cities that we know to be the “same” from
another perspective. And “If I were you, I would wear a black dress” prompts us
to bind the “I” and the “you” with respect to some aspects but not others. This
marvelous capacity for binding turns out to depend on very sophisticated cogni-
tive and neurobiological processes.

In form approaches, identity is taken for granted; analogy, by contrast, is typi-
cally not even recognized. How can this be? The answer is that analogy is smug-
gled in as part of the formal system through a number of back doors. As an in-
stance of the smuggling in of analogy, consider the relationship between “Paul
loves Mary” and “John kicks Joe.” They share not a single word, so at least at the
most obvious level, they have no identical parts. Yet we recognize instantly that
they are similar in form. In production system approaches such as generative
grammar, this similarity falls out not from an explicit analogical mapping between
the two specific sentences but from their sharing a common part of a syntactic
derivation. In such theories, there are typically hidden layers of structure, so that
what looks like an analogy at one level is treated as a superficial by-product of
structural identity at a deeper level. Analogical mapping per se is not part of the
theoretical apparatus; nor is it viewed as part of the child’s learning apparatus. So,
paradoxically, although the child may be equipped with vast analogical capacities
in all kinds of domains, the view of formal linguistics has been that the learning of
grammar does not involve analogical mapping. Rather, to learn the grammar is to
induce a production system (the formal grammar) on the basis of innate a priori
constraints (the universal grammar). Perceived analogy will be a by-product of
that system, not one of its theoretical concepts nor, surprisingly, a means for the
child to apprehend that system.

In form approaches, as we noted, analogies are replaced by structural identities
at hidden levels. But because the form approaches take identities for granted, the
apprehension of the structural identities is not seen as posing any problem. Anal-
ogy thus seems to be dispensable. In fact, the form approaches have been forced
to smuggle in some analogy, even if unwittingly, in the guise of formal manipula-
tion, but have suffered from not being able to bring in yet more analogy.



14 THE WAY WE THINK

A powerful and, at first, highly promising feature of form approaches such as
generative grammar was the possibility of postulating successive invisible levels
of form (such as deep structure, or logical form) behind the superficial appear-
ances. Mysteries of formal organization at one level would thus be explained in
terms of regularities at a higher one. This technique is what we described earlier
as looking for more armor inside the armor. In itself it is not as absurd as it
sounds—a warrior could have additional protection under his topsuit of armor,
and hidden layers of form are a plausible explanatory technique. The absurdity
would come from assuming that the only thing that can lie behind a form is yet
another form.

Analogy has traditionally been viewed as a powerful engine of discovery, for
the scientist, the mathematician, the artist, and the child. In the age of form,
however, it fell into disrepute. Analogy seemed to have none of the precision
found in axiomatic systems, rule-based production systems, or algorithmic sys-
tems. When these new and powerful systems came to be viewed as the incarna-
tion of scientific thinking, analogy was contemptuously reduced to the status of
fuzzy thinking and mere intuition. The absence of formal mechanisms for anal-
ogy was mistakenly equated with a supposed absence of analogy itself as a fun-
damental cognitive operation. At the high point of the popularity of rule-based
systems, analogy had lost status as an important scientific topic and was
ridiculed as a method of discovery and explanation. But toward the end of the
1970s, analogy and its disreputable companions—metonymy, mental images,
narrative thinking, and, most unpalatable of all to the formally minded, affect
and metaphor—made a roaring comeback.

There were many convergent reasons for this comeback. First, analogy came
to be seriously studied by psychologists whose methodologies included both
clinical experimentation and computer modeling. The results left little doubt
that analogy, as a cognitive operation, was intricate, powerful, and fundamental.
New modeling techniques, most notably connectionist systems, provided both
better and more realistic models of analogical thinking and more precise in-
sights into its real complexities. Analogy became respectable again as a phenom-
enon, exactly because it could now be modeled along formal lines. But as the
limits of the formal line became apparent, it was recognized that analogy posed
a formidable challenge to both the modeler and the experimental psychologist.
Mental images made a comeback for similar reasons: Researchers like Roger
Shepard and Stephen Kosslyn developed clever experimental techniques for in-
vestigating visual perception, visual imagination, and their relationship. Mental
images were suddenly viewed as respectable scientific phenomena with surpris-
ing complexity. The same story began to be repeated: What was easiest for hu-
man beings to accomplish with no thought at all turned out to be far harder to
model than chess and other seemingly difficult mental tasks.
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Linguists and philosophers made a powerful case for the centrality of
metaphor in human cognition, and, again, clever methodologies were in-
vented—for investigating metaphoric thought in very young children, for dis-
covering regularities in metaphoric expression across families of languages, for
teasing out complexities of metaphoric comprehension by human subjects, and
for analyzing the role of metaphor in both sign language and nonverbal commu-
nication systems like gesture. Of course, traditional lines of inquiry before this
century had often accepted, even gloated over, the powerful role of metaphor in
scientific discovery, artistic creativity, and childhood learning, but that accept-
ance was entirely canceled during the ascendancy of form approaches.

What analytic philosophers gloated over now was the complete exclusion of
figurative thought from “core meaning.” Core meaning is, as the formally
minded philosopher sees it, the part of meaning that can be characterized for-
mally and truth-conditionally. Therefore, goes the logic, it must be the only im-
portant and fundamental part of meaning. Inevitably, these analytic approaches
were blind to the imaginative operations of meaning construction that work at
lightning speed, below the horizon of consciousness, and leave few formal traces
of their complex dynamics.

As we continue to see, work in a number of fields is converging toward the
rehabilitation of imagination as a fundamental scientific topic, since it is the
central engine of meaning behind the most ordinary mental events. The mind is
not a Cyclops; it has more than one /; it has three—identity, integration, and
imagination—and they all work inextricably together. Their complex interac-
tion and their mechanisms are the subject of this book.

We will focus especially on the nature of integration, and we will see it at
work as a basic mental operation in language, art, action, planning, reason,
choice, judgment, decision, humor, mathematics, science, magic and ritual, and
the simplest mental events in everyday life. Because conceptual integration pre-
sents so many different appearances in different domains, its unity as a general
capacity had been missed. Now, however, the new disposition of cognitive sci-
entists to find connections across fields has revived interest in the basic mental
powers underlying dramatically different products in different walks of life.
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THE TIP OF THE ICEBERG

How can two ideas be merged to produce a new struc-

ture, which shows the influence of both ancestor ideas

without being a mere “cut-and-paste” combination?
—Margaret Boden

COMMON SENSE SUGGESTS THAT people in different disciplines have differ-
ent ways of thinking, that the adult and the child do not think alike, that the
mind of the genius differs from that of the average person, and that automatic
thinking, of the sort we do when reading a simple sentence, is far beneath the
imaginative thinking that goes on during the writing of a poem. These com-
monsense distinctions are unassailable, yet there exist general operations for the
construction of meaning that cut across all these levels and make them possible.
These are the kinds of powerful but for the most part invisible operations we
will be interested in.

Commonalities across these divisions have been widely recognized. Analogi-
cal thinking, we saw, has lately become a hot topic in cognitive science. Concep-
tual framing has been shown to arise very early in the infant and to operate in
every social and conceptual domain. Metaphoric thinking, regarded in the com-
monsense view as a special instrument of art and rhetoric, operates at every level
of cognition and shows uniform structural and dynamic principles, regardless of
whether it is spectacular and noticeable or conventional and unremarkable.
Aristotle says both that metaphor is “the hallmark of genius” and that “all
people carry on their conversations with metaphors.” He is not offering a para-
dox but instead recognizing the distinction between the existence of the general
cognitive operation and the different levels of skill with which it is used by dif-
ferent people. The various schemes of form and meaning studied by rhetoricians
can be used by the skilled orator, the everyday conversationalist, and the child.
Similarly, modern language science has shown that there are universal cognitive
abilities underlying all human languages and shared by the adult and the child.
A further demonstration of commonality is the complexity of commonplace
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reasoning, discovered when researchers in artificial intelligence unexpectedly en-
countered extreme difficulty in their attempts to model it explicitly. This ex-
traordinary complexity, previously associated only with highly expert thought,
turns out to cut across thinking at all levels and all ages.

It might seem strange that the systematicity and intricacy of some of our
most basic and common mental abilities could go unrecognized for so long.
Perhaps the forming of these important mechanisms early in life makes them
invisible to consciousness. Even more interestingly, it may be part of the evolu-
tionary adaptiveness of these mechanisms that they should be invisible to con-
sciousness, just as the backstage labor involved in putting on a play works best if
it is unnoticed. Whatever the reason, we ignore these common operations in
everyday life and seem reluctant to investigate them even as objects of scientific
inquiry. Even after training, the mind seems to have only feeble abilities to rep-
resent to itself consciously what the unconscious mind does easily. This limit
presents a difficulty to professional cognitive scientists, but it may be a desirable
feature in the evolution of the species. One reason for the limit is that the oper-
ations we are talking about occur at lightning speed, presumably because they
involve distributed spreading activation in the nervous system, and conscious
attention would interrupt that flow.

These basic mental operations are highly imaginative and produce our con-
scious awareness of identity, sameness, and difference. Framing, analogy,
metaphor, grammar, and commonsense reasoning all play a role in this uncon-
scious production of apparently simple recognitions, and they cut across divi-
sions of discipline, age, social level, and degree of expertise. Conceptual integra-
tion, which we also call conceptual blending, is another basic mental operation,
highly imaginative but crucial to even the simplest kinds of thought. It shows the
expected properties of speed and invisibility. Our goal in this chapter is to convey
a feel for how conceptual blending works, by walking through a few easy exam-
ples in which the blending is hard to miss. What is important in these examples
is not so much their content as their manifestation of the process. It is crucial not
to be misled by their exceptional appearance. We have chosen them as opening
displays exactly because they are striking; but, for the most part, blending is an
invisible, unconscious activity involved in every aspect of human life.

THE IRON LADY
AND THE RUST BELT

In the early 1990s, British Prime Minister Margaret Thatcher—known as the
Iron Lady—had great popularity among certain factions in the United States. It
was common to encounter claims that what the United States needed was a
Margaret Thatcher. The response we are interested in is “But Margaret Thatcher
would never get elected here because the labor unions can't stand her.”



The Tip of the Iceberg 19

Thinking about this requires bringing Margaret Thatcher together with U.S.
electoral politics. We must imagine Thatcher running for president in the
United States and develop enough structure to see the relevant barriers to her
being elected. Crucially, the point of this reasoning has nothing to do with the
objective fact that it is impossible for Margaret Thatcher to be elected, since in
the real world she is already head of another state, she is not a citizen of the
United States, and she has no apparent interest in running. The speaker’s point,
right or wrong, is that the United States and Great Britain, despite their obvious
similarities, are quite different in their cultural and political institutions and will
not choose the same kinds of leaders. This point is made by setting up a situa-
tion (the “blend”) that has some characteristics of Great Britain, some charac-
teristics of the United States, and some properties of its own. For example, in
the imaginative blended scenario, Thatcher, who is running for the office of
president of the United States, is already hated by U.S. labor unions, but not by
virtue of any experience connected with the United States or its unions. Rather,
the hatred of Thatcher is projected into the imaginative blended scenario from
the original British history in which (quite different) British labor unions hate
her because she was head of state and dealt with them harshly. In the historical
situation, Thatcher had to be elected before she could earn the labor unions’
hatred. In the blend, they already hate her and therefore will prevent her elec-
tion, but not because of anything she has previously done to them.

After we have understood all this, the analogy looks obvious: The British
prime minister corresponds to the U.S. president; the labor unions correspond to
the labor unions; the United Kingdom corresponds to the United States; the
British voters correspond to the U.S. voters. What could be simpler? But in fact
these correspondences are imaginative achievements, as we can see by consider-
ing that in slightly different circumstances we would construe all these counter-
parts as strong oppositions. The British parliamentary system is, from one per-
spective, almost nothing like the American union of states with its electoral
college. Entire books have been written on the radical differences between labor
unions in the United States and those in Britain. In a different context, such as
one in which a particular vice-president is viewed as having all the real power be-
hind a figurehead president, the queen of England might be the natural, obvious,
immediate counterpart of the president of the United States, and Prime Minister
Margaret Thatcher the equivalent of the vice-president. After a blend has been
constructed, the correspondences—the identities, the similarities, the analo-
gies—seem to be objectively part of what we are considering, not something we
have constructed mentally. Just as we feel that we see the coffee cup for the
simple reason that there is a coffee cup to be seen, so we feel that we see the anal-
ogy because there is an analogy to be seen—that is, to be perceived directly and
immediately with no effort. But analogy theorists and modelers have discovered,
to their dismay, that finding matches is an almost intractable problem, even
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when, after the fact, the matches look as if they are straightforward. Nobody
knows how people do it. The unconscious mind gives it, seemingly for free, to
the thinking person.

In fact, finding correspondences that look as if they are objectively there re-
quires the construction of new imaginative meaning that is indisputably not
“there.” Mere correspondences are based on inventive constructions. For example,
neither the conceptual frame of the U.S. presidential election nor the history of
Britain contains any prime minister campaigning in Michigan. That structure is
not “there” in the analogues. But the blend has this novel invention, a Margaret
Thatcher campaigning in Illinois and Michigan and hated by the U.S. labor
unions. In that blend, Margaret Thatcher is defeated, an outcome not in any way
contained in the two analogues. Because the imaginative blended scenario is con-
nected to the real U.S. situation on the one hand and the real British situation on
the other, inferences that arise through the creation of new meaning in the blend
can project back to the two real situations, yielding the all-important conclusion
that the speaker is asking us to build a disanalogy between the United States and
Britain. The import of this disanalogy might be that although the United States
may need a certain kind of leader, the intricacies of U.S. electoral politics make it
impossible for that kind of leader to be elected. Or the import might be that the
United States is lucky to have labor unions sufficiently vigilant to ensure that what
happened to the British unions will never happen to them.

To set up and use this blend, we need to do much more than match two ana-
logues, which is already an awesome task. Somehow we have to invent a scenario
that draws from the two analogues but ends up containing more. We have to be
able to run that scenario as an integrated unit, even though it corresponds to no
prior reality or experience. Somehow, the dynamics of this imaginary scenario are
automatic, even though it has never been run before. The blend ends up making
possible a set of “matches” that seem obvious to us, even though we might never
previously have matched “retired British Prime Minister” with “American presi-
dential hopeful.” You cant fully match the analogues without constructing that
imaginative blended scenario, because what counts as a good match depends on
whether the match gives you what you need for the blend. A little matching
helps the blend run, and running the blend helps us find matches.

Finding the matches, however staggeringly impressive, is relatively minor
when compared with the creation of new meaning in the blend. We cannot run
the blend in just any way, but must somehow run it in the way that is relevant
to the purpose at hand. For example, once Margaret Thatcher’s bid is stopped
by the labor unions, she does not then endorse another candidate, although this
would be expected of an actual presidential hopeful. Somehow, by working in-
side the blend, we must be able to locate inferences that apply outside the blend.
The fantastic notion of Thatcher’s defeat in a U.S. election translates into a
quite practical comment on real U.S. politics.
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Yet the fantastic aspects of the blend do not seem to stop anyone from using
it for everyday reasoning. It does not matter that this blend is remote from any
possible scenario. Its very impossibility, in fact, seems to make the reasoning
more vivid and compelling. We will see that blends may or may not have fea-
tures of impossibility or fantasy. Many blends are not only possible but also so
compelling that they come to represent, mentally, a new reality, in culture, ac-
tion, and science.

THE SKIING WAITER

Conceptual integration is indispensable not only for intellectual work, as in
“The Iron Lady and the Rust Belt,” but also for learning everyday patterns of
bodily action. When the ski instructor helps us learn how to propel ourselves on
skis by inviting us to pretend that we are “pushing oft” while roller skating, it
may look as if we are simply to incorporate a known action pattern—pushing
off—into skiing, but not so: Performing the exact action involved in roller skat-
ing would make us fall over. Rather, we must selectively combine the action of
pushing off with the action of skiing and develop in the blend a new emergent
pattern, known (not coincidentally) as “skating.” Similarly, one of us had a ski
instructor who prompted him to stand properly and face in the right direction
as he raced downhill by inviting him to imagine that he was a waiter in a
Parisian café carrying a tray with champagne and croissants on it and taking
care not to spill them. This might seem like a simple execution of a known pat-
tern of bodily action—carrying a tray—in the context of skiing, but again not
so: When we carry a tray, we create equilibrium by exerting force against the
weight of the tray, but in skiing, there is no tray, no glassware, no weight. What
counts are direction of gaze, position of the body, and overall motion. The re-
sulting integrated action in skiing is not the simple sum of carrying a tray while
moving downbhill on skis.

The creation of blends is guided by cognitive pressures and principles, but in
the case of skiing it is also guided by real-world affordances, including bio-
physics and physics. Most motions that the skier can imagine are impossible or
undesirable to execute. But within the conceptual blend prompted by the in-
structor, and under the conditions afforded by the environment, the desired
motion will be emergent.

The instructor is astutely using a hidden analogy between a small aspect of
the waiter’s motion and the desired skiing position. Independent of the blend,
however, this analogy would make little sense. The instructor is not suggesting
that a good skier moves “just like” a competent waiter. It’s only within the
blend—when the novice tries to carry the tray mentally while skiing physi-
cally—that the intended structure (the improved body position) emerges. In
this case, as in all others, we still have the construction of “matches” between
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“waiter” and “skier,” but the function of these matches is not analogical reason-
ing: We are not drawing inferences from the domain of waiting on tables and
projecting them to the domain of skiing. Rather, the point is the integration of
motion. Once the right motion has emerged through integration and the novice
has mastered it, the links to croissants and champagne can be abandoned. The
skier need not forever think about carrying trays in order to perform adequately.

Both the Skiing Waiter and Iron Lady blends depend upon a widely recog-
nized psychological and neurobiological property that we have not mentioned
yet: The brain is a highly connected and interconnected organ, but the activa-
tions of those connections are constantly shifting. The great neurobiologist Sir
Charles Sherrington, in his Gifford Lectures titled Man on His Nature, described
the brain as “an enchanted loom where millions of flashing shuttles weave a dis-
solving pattern, always a meaningful pattern though never an abiding one; a
shifting harmony of subpatterns.” Activation makes certain patterns available for
use at certain times, but it does not come for free. The fact that two neurons are
connected in the brain does not necessarily mean they will be coactivated. The
matching that we have talked about in the Iron Lady and Skiing Waiter exam-
ples is actually a powerful way to bind elements to each other and activate them.
What counts as a “natural” match will depend absolutely on what is currently
activated in the brain. Some of these activations come from real-world forces
that impinge upon us, others from what people say to us, others from our pur-
poses, others from bodily states like weariness or arousal, and many others from
internal configurations of our brains acquired through personal biography, cul-
ture, and, ultimately, from biological evolution. But much of the shifting activa-
tion is the work of the imagination striving to find appropriate integrations. In
the Iron Lady case, the activation of a political frame made various matches
more available: prime minister to president, British voters to U.S. voters, and so
on. Words themselves are part of activation patterns, so when the same word is
appropriate for two elements, we can prompt someone to match them by using
the same word for both. The language makes matching the British “labor
unions” and the U.S. “labor unions” look trivial: The same expression picks
them both out, despite their radical differences. But there is no single expression
for both “ski poles” and “waiter’s tray,” so the ski instructor has to direct the
novice explicitly to make the connection. Once activated, however, this binding
is very strong and will feed the blend that becomes a new integrated motion.

THE GENIE IN THE COMPUTER

In the seemingly quite different realm of technological design, computer inter-
faces are prompts to activate, bind, and blend at the level of both conceptual
structure and bodily action. The most successful interface is the “desktop,” in
which the computer user moves icons around on a simulated desktop, gives
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alphanumeric commands, and makes selections by pointing at options on menus.
This interface was successful because novices could immediately use it at a rudi-
mentary level by recruiting from their existing knowledge of office work, interper-
sonal commands, pointing, and choosing from lists. These domains of knowledge
are “inputs” to the imaginative invention of a blended scenario that serves as the
basis for integrated performance. Once this blend is achieved, it delivers an amaz-
ing number of multiple bindings across quite different elements—bindings that
seem, in retrospect, entirely obvious. A configuration of continuous pixels on the
screen is bound to the concept “folder,” no matter where that configuration oc-
curs on the screen. Folders have identities, which are preserved. The label at the
bottom of the folder in one view of the desktop corresponds to a set of words in a
menu in another view. Pushing a button twice corresponds to opening. Pushing
a button once when an arrow on the screen is superimposed on a folder corre-
sponds to “lifting into view.” Of course, within the technological device that
makes the blend possible—namely, the computer interface—no ordinary lifting,
moving, or opening is happening at all, only variations in the illumination of a fi-
nite number of pixels on the screen. The conceptual blend is not the screen: The
blend is an imaginative mental creation that lets us use the computer hardware
and software effectively. In the conceptual blend, there is indeed lifting, moving,
and opening, imported not from the technological device at hand, which is only a
medium, but from our mental conception of the work we do on a real desktop.

Of course, the generalized Eliza effect makes it seem as if the desktop interface
carries all of this meaning. In fact, the desktop interface is like the baby photo:
evidently an effective tool to be used by our imaginations, but very thin and
simple relative to them. The imaginative work we do when we use the desktop
interface is part of backstage cognition, invisible to us and taken for granted.

Once learned, the entire activity of using the desktop interface is coherent
and integrated. It is not hampered by its obvious literal falsities: There is no ac-
tual desk, no set of folders, no putting of objects into folders, no shuffling of
objects from one folder to another, no putting of objects into the trash. The
desktop interface is an excellent example of conceptual integration because the
activity of manipulating it can be done only in the blend, and would make no
sense if the blend were not hooked up to the inputs.

The user of the interface manipulates an integrated structure that derives
some of its properties from different inputs—office work, commands, menus.
But however much the interface takes from the inputs, it has considerable emer-
gent structure of its own: Pointing and clicking buttons is not at all part of tra-
ditional office work or choosing from lists of words on paper; having little two-
dimensional squares disappear under other little squares is not part of giving
commands or of putting sheets of paper into folders; and dragging icons with
the mouse is not part of moving objects on a desktop, ordering a meal, giving
standard symbolic commands, or, « fortiors, using the machine language.
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The user manipulates this computer interface not by means of an elaborate
conscious analogy but, rather, as an integrated form with its own coherent
structure and properties. From an “objective” point of view, this activity is to-
tally novel—it shares very few physical characteristics with moving real folders,
and it is novel even for the traditional computer user who has issued commands
exclusively from a keyboard rather than from a mouse. Yet the whole point of
the desktop interface is that the integrated activity is immediately accessible and
congenial. The reason, of course, is that a felicitous blend has been achieved—a
blend that naturally inherits, in partial fashion, the right conceptual structure
from several inputs and then cultivates it into a fuller activity under pressure
and constraints from reality and background knowledge.

The desktop also nicely illustrates the nonarbitrary nature of blending: Not just
any discordant combination can be projected to the blend. Some discordant
structure is irrelevant because it has no bad consequences—for example, the trash-
can and the folders both sit on the desktop—but other discordant structure is ob-
jectionable. Dragging the icon for a floppy disk to the trash as a command to eject
the disk from the drive is notoriously disturbing to users. The inference from the
domain of working at a desk that one loses everything that is put into the trash
and the inference from the domain of computer use that one cannot recover what
one has deleted interfere with the intended inference that the trashcan is a one-
way chute between two worlds—the desktop interface and your actual desk.

Another point illustrated by the example above is that inputs to blends are
themselves often blends, often with an elaborate conceptual history. The do-
main of computer use has as inputs, among others, the domain of computer op-
eration and the domain of interpersonal command and performance. It is com-
mon to conceive of the deletion of files as an operation of complete destruction
performed by the system at the command of the user. In actual computer oper-
ation, however, the files are not permanently erased by that command and can
often be recovered. The user’s sense of “deletion” is already a blend of computer
operation and human activity. More generally, by means of blending, keyboard
manipulation is already conceived of as a blend of typing and high-level action
and interaction, thus providing appropriate partial structure to later blends like
desktops with icons. The existence of a good blend can make possible the devel-
opment of a better blend. Conceptual structure contains many entrenched
products of previous conceptual integration.

CRAZY NUMBERS

In the Iron Lady example, integration happens on-line and quickly and looks
unremarkable. In the Computer Desktop example, there has been laborious de-
sign to develop an efficient blend involving novel computer hardware, but once
it is developed, users can work with it quickly, automatically, and productively.
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In other cases, the conceptual work of integration can take years or even cen-
turies. This is often the case in scientific discovery. In Chapter 13, we will ana-
lyze in some detail the invention of complex numbers. The mathematical do-
main of complex numbers was fully accepted only in the nineteenth century. It
turns out to be a blend of two much more familiar inputs: two-dimensional
space and numbers. In this blend, complex numbers have all the usual proper-
ties of numbers (they can be added, multiplied, and so on), but they also have
properties of vectors in two-dimensional space (magnitudes, angles, coordi-
nates). This blend is a well-integrated structure, with no inconsistencies, with
important properties, and with impressive new mathematical power. It has ele-
gant emergent structure of its own: Numbers now have angles, multiplying
numbers is now an operation involving addition of angles, and negative num-
bers have square roots.

All accounts of scientific discovery acknowledge the crucial importance of
analogy, but analogy is not enough: Historically, the analogy between imaginary
numbers and points in space was well known by the end of the seventeenth cen-
tury, and moreover the formal manipulations yielded by that analogy were fully
recognized. But the analogy alone did not produce an integrated notion of com-
plex number, and so it was not embraced as part of number theory. As late as
the end of the eighteenth century, outstanding mathematicians such as Euler
thought that such numbers were harmless but impossible.

HOW SAFE IS SAFE?

The Iron Lady, the Skiing Waiter, the Computer Desktop, and Complex Num-
bers are representative cases in superficially very different aspects of human en-
deavor. They all display the imaginative complexity of activation, matching, and
the construction of meaning. Complex blending is always at work in any hu-
man thought or action but is often hard to see. The meanings that we take most
for granted are those where the complexity is best hidden.

Even very simple constructions in language depend upon complex blending.
It is natural to think that adjectives assign fixed properties to nouns, such that
“The cow is brown” assigns the fixed property brown to cow. By the same token,
there should be a fixed property associated with the adjective “safe” that is as-
signed to any noun it modifies. Yet consider the following unremarkable uses of
“safe” in the context of a child playing at the beach with a shovel: “The child is
safe,” “The beach is safe,” “The shovel is safe.” There is no fixed property that
“safe” assigns to child, beach, and shovel. The first statement means that the
child will not be harmed, but so do the second and third—they do not mean
that the beach or the shovel will not be harmed (although they could in some
other context). “Safe” does not assign a property but, rather, prompts us to
evoke scenarios of danger appropriate for the noun and the context. We worry
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about whether the child will be harmed by being on the beach or by using the
shovel. Technically, the word “safe” evokes an abstract frame of danger with roles
like victim, location, and instrument. Modifying the noun with the adjective
prompts us to integrate that abstract frame of danger and the specific situation
of the child on the beach into a counterfactual event of harm to the child. We
build a specific imaginary scenario of harm in which child, beach, and shovel are
assigned to roles in the danger frame. Instead of assigning a simple property, the
adjective is prompting us to blend a frame of danger with the specific situation
of the child on the beach with a shovel. This blend is the imaginary scenario in
which the child is harmed. The word “safe” implies a disanalogy between this
counterfactual blend and the real situation, with respect to the entity designated
by the noun. If the shovel is safe, it is because in the counterfactual blend it is
sharp enough to cause injury but in the real situation it is too dull to cut.

We can create many different blends out of the same inputs. The process is
the same in all of them, but the results are different. In “The shovel is safe,” the
child is the victim in the blend if we are concerned about the shovel’s injuring
the child, but the shovel is the victim in the blend if we are concerned about the
child’s breaking the shovel. Furthermore, any number of roles can be recruited
for the danger input. In the imaginary blend for “The jewels are safe,” the jewels
are neither victim nor instrument; they are possessions and their owner is the vic-
tim. If we ship the jewels in packaging, then in the imaginary blend for “The
packaging is safe,” the jewels are the victim, external forces are the cause of harm,
and the packaging is the barrier ro external forces. Other examples showing the
variety of possible roles would be “Drive at a safe speed,” “Have a safe trip,”
“This is a safe bet,” and “He stayed a safe distance away.”

The noun-adjective combination can prompt even more elaborate blends,
involving several roles, as in “The beach is shark-safe” versus “The beach is
child-safe.” In the context of buying fish at a supermarket, the label on a can of
tuna can report that “This tuna is dolphin-safe,” meaning that the tuna was
caught using methods that prevent accidents from happening to dolphins. This
blend looks more unusual, but it is put together according to the same dynamic
principles as the blends we assemble for unremarkable phrases like “safe beach”
or “safe trip.”

“The beach is safe” shows that the “matches” are not achieved independent of
the blend, and that there is nothing simple about “matching.” The beach in the
real situation is matched to the role “doer of harm” in the harm scenario because
we have achieved an imaginary blend that counts as counterfactual to the real
situation. That match, however, is a match between a role in a frame and a spe-
cific element that is in fact 7or an instance of the role. The real “safe beach” is
not a “doer of harm.” That’s the point of the utterance. The role “doer of harm”
in the harm input is matched to a beach in the counterfactual blend that is
imaginatively a doer of harm. And the beach in the real situation is matched to
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the beach in the counterfactual blend because they are opposites in the way that
matters for this situation: One is a doer of harm, and the other is not.

“Safe” is not an exceptional adjective with special semantic properties that set
it apart from ordinary adjectives. Rather, it turns out that the principles of inte-
gration suggested above are needed quite generally. Even color adjectives, which
at first blush look as if they must assign fixed features, turn out to require non-
compositional conceptual integration. “Red pencil” can be taken to mean a pen-
cil whose wood has been painted red on the outside, a pencil that leaves a red
mark (the lead is red, or the chemical in the pencil reacts with the paper to pro-
duce red, or . . . ), a pencil used to record the activities of a team dressed in red,
a pencil smeared with lipstick, or a pencil used only for recording deficits. Theo-
ries of semantics typically prefer to work with examples like “black bird” or
“brown cow” since these examples are supposed to be the principal examples of
compositionality of meaning, but, as we will show later, even these examples il-
lustrate complicated processes of conceptual integration.

THE IMAGE CLUB

While dogs, cats, horses, and other familiar species presumably must do percep-
tual binding of the sort needed to see a single dog, cat, or horse, human beings are
exceptionally adept at integrating two extraordinarily different inputs to create
new emergent structures, which result in new tools, new technologies, and new
ways of thinking. The archeologist Stephen Mithen, who has provided indepen-
dent archeological evidence for such a capacity, argues that it is quite recent in
human evolution and responsible for not only the sudden proliferation of novel
tools but also the invention of art, religion, and science. It is easy to point with
pride to the invention of complex numbers, but the strikingly human capacity for
two-sided blending is equally powerful throughout human domains of every de-
scription. For Mithen, blending, which he calls “cognitive fluidity,” is what made
possible the invention of racism. In a section of The Prebistory of the Mind titled
“Racist Attitudes as a Product of Cognitive Fluidity,” he writes: “Physical objects
can be manipulated at will for whatever purpose one desires. Cognitive fluidity
creates the possibility that people will be thought of in the same manner.
... There is no compulsion to do this, simply the potential for it to happen. And
unfortunately that potential has been repeatedly realized throughout the course of
human history.” Similarly, mass killing of certain groups of people can be blended
with ordinary bureaucratic frames to produce a blended concept of genocide as a
bureaucratic operation. Because the projection to the blend is only partial, people
who could not bring themselves to operate in the frame of genocide may find
themselves operating comfortably in the blend. Documentaries such as Claude
Lanzmann’s Shoah reveal in great detail how bureaucrats in Nazi Germany could
talk and think about the enormous killing machine they served as an ordinary
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transfer of goods and merchandise. The blend has the two inputs of genocide and
bureaucracy, but the bureaucrat can recruit a third input, war, to supply the frame
according to which self-imposed ignorance is a virtue for a citizen and may be
necessary for the security of the nation.

Blending imaginatively transforms our most fundamental human realities, the
parts of our lives most deeply felt and most clearly consequential. Meaning goes
far beyond word play. Meaning matters, in ways that have relevance for the indi-
vidual, the social group, and the descent of the species. Human sexual practices
are perhaps the epitome of meaningful behavior because they constitute a deeply
felt intersection of mental, social, and biological life. It is remarkable how differ-
ent they are from the sexual behaviors of the most closely related species. This re-
alization has been central to theories of the unconscious such as Freudian psy-
choanalysis, but curiously, it is almost taboo inside cognitive science. Even
though modern cognitive science emphasizes the embodiment of the mind, phi-
losophy in the flesh, it deprives itself of sexuality as a source of data and as a lab-
oratory of analysis. Yet the role of meaning construction and imagination in the
elaboration of human sexual practices is phenomenal and has direct, real-world
social consequences. From the Odjyssey to Ulysses, with Othello in between and
Lolita after, the world’s literatures explore the febrile and exquisite sophistications
of mental sexual fantasies and their grave consequences in reality. This funda-
mental theme in literacure—the connection between the mental apprehension of
sex and the historical patterns of war, rape, suicide, alliances—merely reflects our
everyday reality. These practices, which intertwine psychology, biology, and so-
cial life—through which we, as individuals and as cultures, define ourselves—are
unique to our species. We believe this pervasive aspect of human life has the rich-
ness and complexity it does because of the imaginative processes of blending,.

The latest inventions and twists in cultural sexual practices are reported rou-
tinely in newspapers as if they were mere curiosities. Under the title “A Plain
School Uniform as the Latest Aphrodisiac,” a New York Times article described
“several hundred” bordellos (called “image clubs”) in Tokyo in which the rooms
are made to look like schoolrooms, complete with blackboards, and the prosti-
tutes, chosen for their youthful looks, dress in high-school uniforms and try to
act like apprehensive teenagers, while the customer takes the role of a teacher.
Because sexual issues and sexual fantasy are very familiar, even if not talked
about, we may find such examples mundane, but the imaginative construction
of emergent meaning in this instance is astounding. The inputs to the blend are
the scenario with an imaginary high-school student and the real situation in-
volving both the man in the “image club” and the prostitute (who, in the spe-
cific case reported in the 77mes, is actually twenty-six years old). But the blend
has a teacher and a high-school student.

Since neither the customer nor the prostitute is deluded, why should this
make-believe have any power or attraction at all? The answer is that while the
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customer can of course have sex with a prostitute, he can’t have sex with a high-
school student, except in the blend, which he can inhabit mentally without los-
ing his knowledge of the actual situation. These are mental-space phenomena,
about which we have more to say later. Mental spaces can exist routinely along-
side incompatible mental spaces. When we look in the refrigerator and see that
there is no milk to be had, we must simultaneously have the mental space with
no milk in the refrigerator and the counterfactual mental space with the milk in
the refrigerator. The customer in the image club similarly has at the same time
the mental space with the experienced and trained prostitute, the mental space
with the imaginary and unattainable high-school student, and the blended
mental space with the woman in the club as the attainable innocent high-school
student. The high-school student is projected to the blend from the imaginary
input, while the actual sexual act that takes place is imported from the material
reality linked to the mental space with the prostitute. The blend has the essen-
tial new structure: sex with the high-school student.

Far from just mixing the features in free-for-all fashion from two situations—
the classroom and the bordello—blending demands systematic matches between
the inputs and selective projection to the blend according to a number of con-
straints that we will discuss in depth in this book. The teacher’s privileges and re-
sponsibilities in the classroom do not, for the most part, project to the blend:
The customer is not supposed to demand that the prostitute learn how to factor
polynomials. Many other projections are equally inappropriate. Just as in the
Iron Lady example we had to match U.S. and British political domains, here we
must match classroom and house of ill-repute. The matching is not obvious and
preconstructed. It is driven by the intended blend, not by any obvious analogy
between the schoolhouse and the whorehouse. Also, as in both the Iron Lady
and Skiing Waiter examples, there will be only partial projection from the in-
puts, but the resulting blend must have integrated action and meaning, on the
one hand, and enough disintegration that the participants can connect it to both
of the inputs, on the other. In the Iron Lady example, we do not want to get lost
in an escapist fantasy about an imaginary life for Margaret Thatcher, forgetting
that the point is to make projections back to the real U.S. political situation. In
the Skiing Waiter example, we do not want the skier to start believing that he
has the job of delivering food to other people on the slopes. And in the Image
Club case, the customer is not supposed to turn himself in to the police for hav-
ing assaulted a high-school student, but he is supposed to pay her, in keeping
with the prostitution input.

Identity and analogy theory typically focus on compatibilities between mental
spaces simultaneously connected, but blending is equally driven by incompatibil-
ities. Often the point of the blend is not to obscure incompatibilities but, in a
fashion, to have at once something and its opposite. Consider, for example, the
sexual response of the female in each of the two input spaces and in the blend.
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There are many possibilities, but one standard assumption would be that in the
prostitution input, the workaday prostitute has no real passionate response, and
in the input with the imaginary high-school student, there is no response at all
because the man only desires but takes no action. In the blend, however, the
woman will have a spectacular, never-to-be-forgotten ecstatic experience. These
oppositions are not suppressed; on the contrary, activating them all simultane-
ously is part of the purpose of the network of spaces, and the participants must
keep these spaces distinct. The human capacity to construct and connect strik-
ingly different mental spaces is what makes such sexual fantasies and practices
possible to begin with. Needless to say, the capacity is much more general. The
raison d étre of mental spaces is to juggle representations that, in the real world,
are incompatible with each other. This mental juggling gives rise, among other
things, to phenomena that logicians and philosophers of language call “opacity,”
“counterfactual reasoning,” and “presupposition projection.”

In fact, there is even more complex blending going on in the Image Club
case. What actually happens in the blend may vary considerably depending on
the specific projections from the two inputs, fine-tuned by the participants in
the moment. Also to be considered is the practice the prostitute goes through to
be able to sustain the act well but not too well.

Whether distasteful or attractive, the schoolroom blend, as an object of con-
templation, discussion, or experience, does not leave us indifferent. But concep-
tual blending of just this sort typically operates in ways that do not make us self-
conscious. The owner of a Dodge Viper sports car told Parade magazine, “My
Viper is my Sharon Stone. It’s the sexiest vehicle on the road.” Apparently he
felt no hesitation in committing himself to this blend of sexuality and motor-
ing. In our culture, the general version of this blend is pervasive and supported
by efforts of corporations and advertisers. Sexual blends pervade the culture, but
this fact neither causes chronic embarrassment nor keeps the citizenry in a per-
manent sexual frenzy.

GRADUATION

As we shall see throughout this book, one of the central benefits of conceptual
blending is its ability to provide compressions to human scale of diffuse arrays of
events. Graduation is an example everyone knows. Going to college involves
many semesters of registration, attendance at courses, listening to lectures, com-
pleting the courses, and moving on to other walks of life. A ceremony of gradua-
tion is typically a compression achieved by blending this diffuse array with the
more general schema of a special event with speakers in a limited time, such as a
presidential inauguration. The graduation ceremony is a blend of “going to class”
and attending the special event. It compresses, into two or three hours, four years
of being a student: You hear a distinguished person who conveys wisdom and
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knowledge; you have your family at your side; you see all your college friends go-
ing with you through the same process; and the process culminates in a transi-
tion. Amazingly enough, the graduation ceremony, which is already a strong
compression, contains compressions of itself as well as compressions of those
compressions. The thirty seconds of the actual conferral of the individual degree
has the student rising, taking the stage, engaging in a transitional moment that
includes a very compressed conversation with the university official, and depart-
ing, transformed into a graduate. These thirty seconds are then compressed in
turn into a single moment, the movement of the tassel from one side of the mor-
tarboard to the other. And the entire event is compressed into an abiding mate-
rial anchor that you take with you and hang on the wall: your diploma.

" CHAPTER 2
ZOOM OUT

COUNTERFACTUALS

We began this chapter with an everyday example of thinking about presidential
politics.

Question:
* Is there really anything deep going on in such examples?

Our answer:

Philosophers of language would call the Iron Lady example a “counterfac-
tual,” because it is contrary to fact. Counterfactuals include reductio ad absur-
dum proofs in which the mathematician sets up as true what she wants to prove
false and manipulates it as true, in the hope of arriving at an internal contradic-
tion that is taken as proving the original assertion’s falsity. Counterfactuals in-
clude statements like “If this water had been heated at one hundred degrees Cel-
sius, it would have boiled.” The philosopher Nelson Goodman points out, with
fiendish precision, the great importance of counterfactual thinking and the pit-
falls involved in their use: “The analysis of counterfactual conditionals is no
fussy little grammatical exercise. Indeed, if we lack the means for interpreting
counterfactual conditionals, we can hardly claim to have any adequate philoso-
phy of science.” Following Goodman, philosophers, political scientists, lin-
guists, and psychologists have devoted considerable efforts to the study of coun-
terfactual reasoning. Their approach is to think of the counterfactual as setting
up an alternative world whose differences from the actual world consist of only
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the difference specified by the linguistic expression (e.g., “If the water had been
heated . .. ”) and its direct consequences. Intuitively, this sounds easy, but the
intractable aspect of the problem is to specify the consequences of change in one
lictle part of our actual world. How do we compute the ripples of a single hypo-
thetical change throughout a vast and intricate world where everything is inter-
related? So the logic of counterfactuals as conceived by theorists is already a for-
midable problem. But examples like the Iron Lady actually reveal an even
higher order of complexity. In the Iron Lady, we are not setting up a possible
world in which Thatcher is a candidate in U.S. presidential primaries and elec-
tions, nor are we concerned with all the consequences of such an election (e.g., a
British woman’s being head of the United States). What we are doing is match-
ing the U.S. and British systems in very partial ways and producing a blend
that, far from being a complete world, is itself very partial, dedicated only to the
purpose at hand. We have discovered, and will document in detail in Chapter
11, that counterfactuals are in general complex blends with emergent structure,
and that the case on which theorists focus—minimal modification of one
world—is only a special case.

So the answer to our question is that counterfactuals are widely considered to
pose an exceptionally difficult problem, logically and semantically. Moreover,
the Iron Lady type of counterfactual is of an even higher order of complexity
than the ones usually studied and seems to put the lie to the usual methods of
analyzing counterfactuals. This is because the usual methods have paid scant at-
tention to the dynamic powers of the imagination. Accordingly, counterfactu-
als—however simple they may feel to us—turn out to have deep complexities
we are only beginning to understand.

The problems counterfactuals pose are important not only to the philoso-
pher and the linguist. As political scientists, economists, anthropologists, sociol-
ogists, and other social scientists have often noticed, frequently to their dismay,
the most basic methods of social science seem to depend inescapably on coun-
terfactual thinking. An assertion like “The shipping industry in Greece pros-
pered after World War II because Greece had developed good infrastructure
during the war” is unintelligible except as a claim that “If Greece had not devel-
oped such-and-such infrastructure, its shipping industry would not have pros-
pered,” which is of course an explicit counterfactual. Most of the analytic claims
in the social sciences turn out to be implicit counterfactuals, as has been explic-
itly recognized in recent books and articles.

HUMAN-COMPUTER INTERFACES

The desktop interface for the computer is very common, and nobody seems to
have much trouble learning to use it.
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Questions:
* Are computer engineers really unaware of what we have said about the
computer desktop?
* Doesn’t the fact that anybody can learn this interface show that it can’t be
as complicated as we say?

Our answers:

Computer engineers and cognitive scientists are very well aware of issues of
metaphor in the design of interfaces, and regard them as posing difficult ques-
tions for both the designer and the psychologist. But the role of unconscious
blending in the design of interfaces, and in the construction of the metaphors
they use and develop, has gone unnoticed.

The question “Can this interface really be so imaginative if everybody can do
it?” can be asked of many examples we will present in this book. Our answer by
now is predictable: The unconscious mental processes we take for granted de-
liver products and performances to our conscious minds that seem completely
simple but whose invention is much too complicated for feeble consciousness to
begin to apprehend. Just as talking, walking, seeing, grasping, and so on have
come to be recognized as involving astonishingly complicated and dynamic un-
conscious processes, so the simplest feats we learn to perform, like using the
computer desktop, are the hardest to analyze. That every human being can do
it, but no member of any other species can do it, should tip us off immediately
to the evolutionary development that was needed to make such feats possible.
Only really big brains connected in special ways, and doing a lot of dynamic
work as trained by their cultures, can even begin to handle these feats, and even
those big brains cannot know consciously what it is that they are doing.

The form approaches, interestingly, did discover and explore the erroneous
assumption behind the “everybody can do it” question insofar as form was con-
cerned. The child’s handling of syntax and phonology is universally known to
be a marvel of the human mind. It was by studying syntax formally and me-
thodically that Noam Chomsky convinced psychologists that learning language
went far beyond simple associations. The fact that every child can master gram-
mar now counts as a strong reason for studying it and for expecting it to pose
much greater difficulties for the analyst than mere exceptional performances by
a few special individuals. From the standpoint of cognitive science, the everyday
capacities of the well-evolved human mind are the best candidates for complex-
ity and promise the most interesting universal generalizations.

Our major claims in this book are radical but true: Nearly all important
thinking takes place outside of consciousness and is not available on introspec-
tion; the mental feats we think of as the most impressive are trivial compared to
everyday capacities; the imagination is always at work in ways that consciousness
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does not apprehend; consciousness can glimpse only a few vestiges of what the
mind is doing; the scientist, the engineer, the mathematician, and the economist,
impressive as their knowledge and techniques may be, are also unaware of how
they are thinking and, even though they are experts, will not find out just by ask-
ing themselves. Evolution seems to have built us to be constrained from looking
directly into the nature of our cognition, which puts cognitive science in the dif-
ficult position of trying to use mental abilities to reveal what those very abilities
are built to hide.

THE PSYCHOLOGY OF ERRORS

As we saw in the example of the Skiing Waiter, people use their mental capaci-
ties in seemingly unusual ways to learn to perform physical actions and social
routines correctly.

Questions:
¢ Is there anything to learn from these seemingly unusual events?
* Is the skiing example far-fetched? Is it representative?
* How does it relate to work by psychologists on human action?

Our answers:

The Skiing Waiter is an example where the blending yielded good results in
human action, and so counts as a success. But blending, always at work uncon-
sciously, can also recruit patterns and operations that end up having unfortu-
nate consequences. In the psychological study of errors, one focal question is
how agents who made mistakes could have made them, and that is usually a
question of how they could have brought to bear meanings and operations that
turned out to yield the wrong results. Consider a situation in which blending
gave bad results: A driver, paying attention to the job of driving and having
trouble hearing the people in the back seat with whom he was conversing, “ab-
sent-mindedly” reached for the volume button on the radio to turn it up. For a
fleeting moment, the radio volume and the voice volume were blended as both
controllable by the radio knob. Of course, this was not an absent-minded action
at all: The driver’s mind was fully at work doing quite ingenious and oppor-
tunistic blending that solved the problem conceptually but happened not to
play out properly in the real car. The blending itself was not a success, but it
might inspire a device that could be used to amplify (or mute) sounds coming
from the back seat—a very useful invention for drivers and parents. The study
of errors is for psychologists a precious source of evidence about actual mental
operations and the kinds of invisible connections they carry with them.

In the case of the skier, we saw that the instructor was able to prompt the
novice to perform the correct motion by using an inventive blend. The novice
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was performing the incorrect motion of looking in the direction of his feet,
which in turn is the direction of the skis. This incorrect motion is itself a blend,
though much less noticeable, of skiing and walking. The instructor asked the
novice explicitly to abandon that blend and make a new, if unusual, blend of
skiing and carrying a tray of champagne and croissants through a café. In doing
s0, the instructor was using a technique of coaching that is basic to any domain
involving human bodily action, from learning to ride a bicycle to learning a
martial art. In the last few decades, elaborate simulation technologies have been
developed to train tank drivers, airplane pilots, air traffic controllers, and even
automobile drivers to make the right blends instead of the wrong ones. People
learning to fly a plane must learn very early that even though they are looking
out of a windshield and holding a steering device, motor routines for driving a
car can be lethal in this new situation. Part of learning a motor action is displac-
ing old blends with new.

ANALOGY

All the examples in this chapter involve aligning elements in two or more inputs
and forging analogies between them.

Question:
* Isn’t blending just a kind of analogy, and don’t we already know how anal-
ogy works?

Our answer:

Analogy theory is about analogical projection. In standard analogical reason-
ing, a base or source domain is mapped onto a target so that inferences easily
available in the source are exported to the target. We can thus reason about the
target. But in the skiing example, this is not what is happening. The instructor is
not suggesting that the skier move “just like” a waiter. A skier who did this would
remove his skis and start walking. It is only within the blend, when the novice
tries to mentally carry the tray while physically skiing, that the appropriate emer-
gent action pattern arises. That pattern does not inhere in either the skiing input
or the waiting input, as it would if it were only analogically transferred.

The Image Club is an even more striking example. Here, it is entirely clear
that the customer must not determine his behavior in the image club analogi-
cally through projection from a teacher’s behavior in a classroom, or conversely.
Analogy in either direction would be disastrous. In both the Skiing Waiter and
Image Club examples, blending is not just manipulation or projection of infer-
ences. Rather, it leads to genuine novel integrated action. Integration of this
kind is not a feature of models for analogical reasoning, which typically rely on
structure-mapping only. Sexual fantasy, whether or not enacted, is a vast and
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important area of systematic human cognition that is imaginative but not ex-
plained by metaphor or analogy.

In the case of the evolution of the notion of number, there was at one point
in history a purely formal use of “imaginary” numbers (such as the square root
of negative one). To the surprise of mathematicians, formal manipulation of
imaginary numbers worked in equations, even though it violated fundamental
conceptual properties of numbers. Then a structure-mapping analogy was de-
veloped between points in the Euclidean plane and numbers, including imagi-
nary numbers. Again, the structure-mapping analogy worked, in the sense of
yielding mathematically appropriate actions and computations. But the analogy
was not enough: It took mathematicians another century to achieve the inte-
grated blend in which complex numbers are a coherent category subsuming
imaginary numbers. The achievement of this blend gave integrated conceptual
structure to a now-extended category of “number,” and so the objection to
imaginary numbers disappeared.

THE OLD AND THE NEW

We have discussed many fields in which blending phenomena arise and pointed
to research in these fields that has to do with aspects of blending.

Question:
* So, hasn’t everybody known about blending forever?

Our answer:

In one sense, we all know everything about blending and are complete mas-
ters of it, just as we all have complete unconscious “knowledge” about vision
but almost no conscious knowledge of our unconscious ability. The 30,000-
year-old art of the Upper Paleolithic found on the cave walls of the Grotte
Chauvet reflects elaborate creative blending in the mind of the artist.

Since the products of blending are ubiquitous, sometimes visibly spectacular,
it is natural that students of rhetoric, literature, painting, and scientific inven-
tion should have noticed many specific examples of what we call blending and
noticed, too, that something interesting was going on. The earliest such obser-
vation that we have found comes from Aristotle. It occurs in Book 3 of Aristo-
tle’s Rhetoric:

The address of Gorgias to the swallow, when she had let her droppings fall on him
as she flew overhead, is in the best tragic manner. He said, “Nay, shame, O
Philomela.” Considering her as a bird, you could not call her act shameful; con-
sidering her as a girl, you could; and so it was a good gibe to address her as what
she was once and not as what she is.
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The shameful act exists only in the blend: The act is impossible for the girl, and
the shame is impossible for the swallow. It is not quite clear that Aristotle recog-
nized the existence of this blend, or recognized the emergent meaning in
“shameful act,” or recognized that the emergent meaning exists only in the
blend. He saw the performance of Gorgias moreover as an exotic achievement,
not as an instance of a basic mental operation. This is presumably why he did
not look into its theoretical consequences. Evidently, insight into blending as a
general and routine mental operation of the imagination was simply unavailable
to classical rhetoricians.

The traditions of art history, literary criticism, and rhetoric are replete with sim-
ilar examples. Many writers quite insightfully notice that some creativity is going
on but present it as idiosyncratic to the example at hand. Many Freudian analyses
of identity and dreams can be viewed retrospectively as the study of blends that
are central to the human condition. And more recently, special cases of what we are
calling conceptual blending have been discussed insightfully by Erving Goffman,
Len Talmy, H. Fong, David Moser and Douglas Hofstadter, and Z. Kunda, D. T.
Miller, and T. Clare. All these authors, however, take blends to be somewhat exotic,
marginal manifestations of meaning. They dont focus on the general blending ca-
pacity itself. In fact, they do not appear to recognize it as a general capacity. Rather,
they point out the interesting aspects of the local product of blending, be it the
painting, the poem, or whatever. Blending is taken for granted as an available re-
source instead of being properly viewed as presenting the challenge. How can Gor-
gias do what he does? This is not a question Aristotle even recognizes.

One writer who did succeed in going beyond the particular and local features
of individual examples of striking creativity in the sciences and the arts is Arthur
Koestler, in The Act of Creation (1964). Seeing a symptom shared by all these ex-
amples of remarkable creative invention, he gave it the name “bisociation of ma-
trices.” In doing so, he showed what the scientific challenge was—namely, to ex-
plain a notion that he left vague but which includes the idea that creativity
involves bringing together elements from different domains. But Koestler did
not make the next leap: to discover that the general mental operation involved
in these striking cases is also ubiquitous in everyday thought and language. Nor
did he offer, even for the striking cases, any specific characterizations of the
structural and dynamic processes that produced them.

Our own research program has come up with decisive evidence from many
fields that conceptual blending is a general, basic mental operation with highly
elaborate dynamic principles and governing constraints. After launching this re-
search program in 1993, we were heartened to discover that, coming from an-
other angle and with very different kinds of data, several “creativity theorists”
were insisting on the existence of a general mental operation—which Steven
Mithen called “cognitive fluidity”—whose result is to bring together elements of
different domains. As Mithen wrote in 1998:
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Margaret Boden has argued that creative thought can be explained “in terms of
the mapping, exploration, and transformation of structured conceptual spaces.”
Her definition of conceptual spaces is vague; she describes them as a “style of
thinking—in music, sculpture, choreography, chemistry, etc.” In spite of this
vagueness, the idea of transforming conceptual spaces is intuitively appealing. It
has a close association with the earlier notions of Koestler, who has described cre-
ative thinking as arising from the sudden interlocking of two previously unrelated
skills or matrices of thought, and the contemporary ideas of Perkins, who uses the
terminology of “klondike spaces” and argues that these are often systematically
explored in the process of creative thinking. In this regard, while creative thinking
is clearly part of ordinary thinking, and not something restricted to “geniuses,”
we can nevertheless see the potential for how particularly creative thoughts may
arise from quite unusual transformations of conceptual spaces undertaken by par-

ticular individuals in particular circumstances.

What has occurred, then, is a convergence toward the essential idea that there
is a single mental operation involved in creativity in a number of different do-
mains. Whereas Aristotle and others picked out some interesting features of a
few strikingly creative examples, and Koestler proposed that there is a special
operation that underlies all these striking cases, contemporary creativity theo-
rists have argued that this operation is not reserved for geniuses or for extraordi-
nary acts of creation. We will show that this operation is indeed fundamental to
all activities of the human mind, and we will try to lay out a precise and explicit

theoretical framework in which to study its nature.
We begin where Koestler left off, with the case of “The Buddhist Monk.”
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THE ELEMENTS
OF BLENDING

A Buddhist Monk begins at dawn one day walking up a
mountain, reaches the top at sunset, meditates at the top
for several days until one dawn when he begins to walk
back to the foot of the mountain, which he reaches at
sunset. Make no assumptions about his starting or stop-
ping or about his pace during the trips. Riddle: Is there a
place on the path that the monk occupies at the same
hour of the day on the two separate journeys?

THis 1S THE AMAZING RIDDLE that Arthur Koestler presents in 7he Act of
Creation. What we have to say about this Buddhist Monk will be more effective
if you close the book for a moment and try to solve the riddle without any
hints.

Now that you have found your place again, try this: Rather than envisioning the
Buddhist Monk strolling up one day and strolling down several days later, imag-
ine that he is taking both walks on the same day. There must be a place where he
meets himself, and that place is the one we are looking for. Its existence solves the
riddle. We don’t know where this place is, but we do know that, whatever its lo-
cation, the monk must be there at the same time of day on his two separate jour-
neys. For many people, this is a compelling solution to the riddle.

But solving this little riddle only poses a much bigger scientific one: How are
we able to arrive at the solution, and why should we be persuaded that it is cor-
rect? It is impossible for the monk to travel both up and down. He cannot
“meet himself.” Yet this impossible imaginative creation gives us the truth we
are looking for. We plainly dont care whether it is impossible or not—that’s ir-
relevant to our reasoning. But the scenario of rwo people meeting each other is
not only possible but also commonplace. Using that scenario is crucial to seeing
the solution, even though it is nowhere in the original riddle, which describes
just one person doing different things on different days.

39
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The imaginative conception of the monk’s meeting himself blends the jour-
ney to the summit and the journey back down, and it has the emergent struc-
ture of an “encounter,” which is not an aspect of the separate journeys. This
emergent structure makes the solution apparent.

THE NETWORK MODEL

The Buddhist Monk example reveals the central principles of the network
model of conceptual integration. We will lay them out here.

Mental Spaces

Mental spaces are small conceptual packets constructed as we think and talk, for
purposes of local understanding and action. In the Buddhist Monk network, we
have a mental space for the ascent and another mental space for the descent.
Mental spaces are connected to long-term schematic knowledge called “frames,”
such as the frame of walking along a parh, and to long-term specific knowledge,
such as a memory of the time you climbed Mount Rainier in 2001. The mental
space that includes you, Mount Rainier, the year 2001, and your climbing the
mountain can be activated in many different ways and for many different pur-
poses. “You climbed Mount Rainier in 2001” sets up the mental space in order
to report a past event. “If you had climbed Mount Rainier in 2001” sets up the
same mental space in order to examine a counterfactual situation and its conse-
quences. “Max believes that you climbed Mount Rainier in 20017 sets it up
again, but now for the purpose of stating what Max believes. “Here is a picture
of you climbing Mount Rainier in 2001” evokes the same mental space in order
to talk about the content of the picture. “This novel has you climbing Mount
Rainier in 2001” reports the author’s inclusion of a possibly fictional scene in a
novel. Mental spaces are very partial. They contain elements and are typically
structured by frames. They are interconnected, and can be modified as thought
and discourse unfold. Mental spaces can be used generally to model dynamic
mappings in thought and language.

At various times along the way, we will use diagrams to talk about mental
spaces and blends. In these diagrams, mental spaces are represented by circles;
elements, by points (or icons) in the circles; and connections between elements
in different spaces, by lines. In the neural interpretation of these cognitive
processes, mental spaces are sets of activated neuronal assemblies, and the lines
between elements correspond to coactivation-bindings of a certain kind. In ad-
dition, the frame structure recruited to the mental space is represented as either
outside in a rectangle or iconically inside the circle.

Input Spaces.  In the Buddhist Monk network, there are two input mental
spaces. As shown in Figure 3.1, each is a partial structure corresponding to one
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Input Space 1 Input Space 2

FIGURE 3.1 INPUT MENTAL SPACES

Input Space 1 Input Space 2

FIGURE 3.2 CROSS-SPACE MAPPING

of the two journeys. The day of the upward journey is d , the day of the down-
ward journey is d,, the monk going up is a,, and the monk going down is a,.

Cross-Space Mapping. A partial cross-space mapping connects counterparts
in the input mental spaces (see Figure 3.2). It connects mountain, moving indi-
vidual, day of travel, and motion in one mental space to mountain, moving in-
dividual, day, and motion in the other mental space.

Generic Space. A generic mental space maps onto each of the inputs and
contains what the inputs have in common: a moving individual and his posi-
tion, a path linking foot and summit of the mountain, a day of travel, and mo-
tion in an unspecified direction (represented in Figure 3.3 by a double-headed
arrow).

Blend.  There is a fourth mental space, the blended space, that we will often
call “the blend” (see Figure 3.4). Each of the mountain slopes in the two input
mental spaces is projected to the same single mountain slope in the blended
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Generic Space

Input Space 1 Input Space 2

FIGURE 3.3 GENERIC MENTAL SPACE

space. The two days of travel, d, and d,, are mapped onto a single day d’ and are
thus fused. But the moving individuals and their positions are mapped accord-
ing to the time of day, with direction of motion preserved, and therefore cannot
be fused. Input Space 1 represents dynamically the entire upward journey, while
Input Space 2 represents the entire downward journey. The projection into the
blended space preserves times and positions. The blended space, which has time
tand day d’, contains a counterpart of a, at the position occupied by a, at time
t of day d, as well as a counterpart of a, at the position occupied by a, at time t

of day d,.

Emergent Structure

The blend develops emergent structure that is not in the inputs. First, composition
of elements from the inputs makes relations available in the blend that do not ex-
ist in the separate inputs. In the blend but in neither of the inputs, there are two
moving individuals instead of one. They are moving in opposite directions,
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Input Space 1 N / Input Space 2

Blended Space

FIGURE 3.4 BLENDED SPACE

starting from opposite ends of the path, and their positions can be compared at
any time of the trip, since they are traveling on the same day, d'. Second, comple-
tion brings additional structure to the blend. This structure of two people moving
on the path can itself be viewed as a salient part of a familiar background frame:
two people starting a journey at the same time from opposite ends of a path.
Third, by means of completion, this familiar structure is recruited into the
blended space. At this point, the blend is integrated: It is an instance of a particu-
lar familiar frame, the frame of two people walking on a path in opposite
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directions. By virtue of that frame, we can now run the scenario dynamically: In
the blend, the two people move along the path. This “running of the blend” is
called elaboration. Running of the blend modifies it imaginatively, delivering the
actual encounter of the two people. This is new structure: There is no encounter
in either of the input mental spaces, even if we run them dynamically. But those
two people in the blend are projected back to the “same” monk in the two input
mental spaces. The meeting place projects back to the “same” location on the
path in each of the inputs, and, of course, the time of day when they meet in the
blend is the same as the time of day in the input spaces when the monk is at that
location. The mapping back to the input spaces yields the configuration sug-
gested by Figure 3.5.

As we run the blend, the links to the inputs are constantly maintained, so
that all these “sameness” connections across spaces seem to pop out automati-
cally, yielding a flash of comprehension, Koestler’s magical “act of creation.” But
for this flash to occur, counterpart links must be unconsciously maintained even
as they change dynamically across four mental spaces. In particular, there are
geometrical regularities across these spaces. Given the way we have built the
blend, we know that any point on the path in the blend projects to counterparts
in the input spaces. More generally, anything fused in the blend projects back to
counterparts in the input spaces. But this “geometric” knowledge of correlations
among time, position of the monk, and location on the path in the different
spaces is completely unconscious. What comes into consciousness is the flash of
comprehension. And it seems magical precisely because the elaborate imagina-
tive work is all unconscious.

WHAT HAVE WE SEEN?

Blending in the riddle of the Buddhist Monk has features that turn out to be
universal for conceptual integration.

Building an integration network involves setting up mental spaces, matching
across spaces, projecting selectively to a blend, locating shared structures, project-
ing backward to inputs, recruiting new structure to the inputs or the blend, and
running various operations in the blend itself. We will talk about these opera-
tions in sequence, but it is crucial to keep in mind that any of them can run at
any time and that they can run simultaneously. The integration network is trying
to achieve equilibrium. In a manner of speaking, there is a place where the net-
work is “happy.” Context will typically specify some conditions of the equilib-
rium, as when we are instructed to find a solution to the riddle of the Buddhist
Monk. The network will achieve equilibrium if structure comes up in the blend
that projects back automatically to the inputs to yield the existence of the special
point on the path. More generally, what counts as an equilibrium for the



The Elements of Blending 45

Input Space 2

Input Space 1 .
time t' (day d,)

time t' (day d, )

Blended Space
time t' (day d")

FIGURE 3.5 MAPPING BACK TO INPUT SPACES

network will depend on its purpose, but also on various internal constraints on
its dynamics.

The Basic Diagram in Figure 3.6 illustrates the central features of conceptual
integration: The circles represent mental spaces, the solid lines indicate the
matching and cross-space mapping between the inputs, the dotted lines indicate
connections between inputs and either generic or blended spaces, and the solid
square in the blended space represents emergent structure.
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Generic Space

Input 1,

Blend

FIGURE 3.6 THE BAsIC DIAGRAM

While this static way of illustrating aspects of conceptual integration is con-
venient for us, such a diagram is really just a snapshot of an imaginative and
complicated process that can involve deactivating previous connections, refram-
ing previous spaces, and other actions. We think of the lines in this diagram
(lines that represent conceptual projections and mappings) as corresponding to
neural coactivations and bindings. Here, then, are the essential aspects of blend-
ing, presented in a sequence not meant to reflect actual stages of the process:
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»  Conceptual integration network. Blends arise in networks of mental spaces.
In the network illustrated in the Basic Diagram, there are four mental
spaces: the two inputs, the generic space, and the blend. This is a minimal
network. Conceptual integration networks can have several input spaces
and even multiple blended spaces.

» Matching and counterpart connections. In conceptual integration, there is
partial matching between input spaces. The solid lines in the Basic Dia-
gram represent counterpart connections produced by matching. Such
counterpart connections are of many kinds: connections between frames
and roles in frames, connections of identity or transformation or represen-
tation, analogical connections, metaphoric connections, and, more gener-
ally, “vital relations” mappings (as explained in Chapter 6). In the Skiing
Waiter case, for example, ski poles are counterparts of a tray. When
matches are created between two spaces, we say that there is a cross-space
mapping between them.

* Generic space. At any moment in the construction of the network, the
structure that inputs seem to share is captured in a generic space, which,
in turn, maps onto each of the inputs. A given element in the generic
space maps onto paired counterparts in the two input spaces. In the Iron
Lady case, the generic space is something like “Western democracy with
labor unions and voters.” Labor unions in the generic space maps onto
American labor unions in one input and British labor unions in the other,
which are accordingly counterparts. In the Skiing Waiter case, the generic
has a moving individual carrying something in his hands. The carried ob-
ject in the generic space maps onto the ski poles in one input and onto the
tray in the other. They, too, are accordingly counterparts.

* Blending. In blending, structure from two input mental spaces is projected
to a new space, the blend. Generic spaces and blended spaces are related:
Blends contain generic structure captured in the generic space but also
contain more specific structure, and they can contain structure that is im-
possible for the inputs, such as two monks who are the same monk.

o Selective projection. Not all elements and relations from the inputs are pro-
jected to the blend. The calendrical time of the journey in the Buddhist
Monk case is not projected to the blend. In the Skiing Waiter case, neither
walking nor the customer nor the price of the champagne is projected from
the waiter input. Sometimes two counterparts are both projected (both
paths, both monks), sometimes only one (in the Iron Lady example, only
American voters are projected, not British voters), sometimes none (in the
Buddhist Monk example, calendrical dates). Sometimes counterparts in
the input spaces are fused in the blend (the two paths), but often not (the
two monks). And, finally, sometimes an element in one input without a
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counterpart in the other gets projected to the blend (skis in the Skiing
Waiter case).

Emergent structure. Emergent structure arises in the blend that is not
copied there directly from any input. It is generated in three ways:
through composition of projections from the inputs, through completion
based on independently recruited frames and scenarios, and through e/ab-
oration (“running the blend”).

Composition. Blending can compose elements from the input spaces to
provide relations that do not exist in the separate inputs. In the Buddhist
Monk example, composition yields two travelers making two journeys at
the same time on the same path, even though each input has only one
traveler making one journey. Counterpart elements can be composed by
being included separately in the blend, as when the monks from the in-
puts are brought into the blend separately, yielding two monks; or by be-
ing projected onto the same element in the blend, as when the two days in
the two inputs are projected onto the same day in the blend. We refer to
this kind of projection as “fusion.”

Completion. We rarely realize the extent of background knowledge and
structure that we bring into a blend unconsciously. Blends recruit great
ranges of such background meaning. Pattern completion is the most basic
kind of recruitment: We see some parts of a familiar frame of meaning,
and much more of the frame is recruited silently but effectively to the
blend. Figure 3.7 demonstrates this well-known psychological phenome-
non, where we see two line segments and a rectangle and, through pattern
completion, infer that there is a straight line running “behind” the rectan-
gle. A minimal composition in the blend is often automatically inter-
preted as being a richer pattern. In the Buddhist Monk case, the composi-
tion of two monks on the path is completed so automatically by the
scenario of two people journeying toward each other that it takes some
thinking to see that the “journeying toward each other” scenario is much
richer than the “two monks” composition.

Elaboration. We elaborate blends by treating them as simulations and
running them imaginatively according to the principles that have been
established for the blend. Some of these principles for running the blend
will have been brought to the blend by completion. We run the Buddhist
Monk blend to get the “encounter” in the blend that provides the solu-
tion to the riddle. We are able to run the blend because we know the dy-
namics of the scenario of two people making opposite journeys along a
path, which was brought in by pattern completion. That scenario gives us
principles having to do with the passage of time, the possibilities of self-
locomotion, and so on. Part of the power of blending is that there are al-
ways many different possible lines of elaboration, and elaboration can go
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FIGURE 3.7 PATTERN COMPLETION

on indefinitely. We can run the blend as much and as long and in as
many alternative directions as we choose. For example, the two monks
might meet each other and have a philosophical discussion about the
concept of identity. That particular elaboration would divert us from
the purpose of solving the riddle, but it could also lead to something in-
teresting and useful. The creative possibilities of blending stem from the
open-ended nature of completion and elaboration. They recruit and de-
velop new structure for the blend in ways that are principled but effec-
tively unlimited. Blending operates over the entire richness of our physi-
cal and mental worlds.

Composition, completion, and elaboration lead to emergent structure in the
blend; the blend contains structure that is not copied from the inputs. Note that
in the Basic Diagram (Figure 3.6), the square inside the blend represents emer-
gent structure.

* Modification. Any space can be modified at any moment in the construc-
tion of the integration network. For example, the inputs can be modified
by reverse mapping from the blend, as in the Buddhist Monk case where
we add to the inputs the existence of the location asked for in the riddle by
backward projection of the spot of “encounter” from the blend.

* Entrenchment. Blends are often novel and generated on the fly, as in the
Buddhist Monk case, but they recruit entrenched mappings and frames.
Blends themselves can also become entrenched, as in the Complex Num-
bers blend, giving rise to conceptual and formal structures shared
throughout the community.

* Event integration. Blends are a basic instrument for achieving event inte-
gration. In the Skiing Waiter and Image Club examples, the event integra-
tion is the purpose of the imaginative construction. But in the Buddhist
Monk case, it is only a means for solving the riddle about the existence of
a location with certain properties.

* Wide application. Though uniform in their dynamics, integration net-
works can serve many different goals. In the examples we have seen so far,
these goals include transfer of emotions (Image Club) and inferences
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(Buddhist Monk and Computer Desktop), counterfactual reasoning (Iron
Lady), conceptual change and creativity in science (Complex Numbers),
integrated action (Computer Desktop and Skiing Waiter), and construc-
tion of identity through compression (Graduation).

Are there different kinds of integration networks and blended spaces? What
is the relationship between imaginative integration networks and formal systems
of language? Are there constraints on blending? If so, what are they? Where do
the inputs come from, in the first place? Just how is blending related to catego-
rization, analogy, metaphor, metonymy, logic? How complicated can networks
get? Can blends be reblended or serve as inputs to other blends? What exactly is
a generic space? Does it participate in the dynamics of the network, and can it
evolve?

Blending is child’s play for us human beings, but we are children whose
games run deep. We will now try to find out more about those games.

" CHAPTER 3
ZOOM OUT

WILD COGNITION

The Buddhist Monk blend is a fantastic and impossible scenario.

Question:
* So is blending a special device for producing fantastic thoughts?

Our answer:

The Buddhist Monk example might make you think that. And although the
Skiing Waiter and Image Club cases have some connection to reality, they still
look quite exotic. On the other hand, there is nothing fantastic about the result-
ing blends in the “safe beach” and “red pencil” examples, which go completely
unnoticed. Clearly, blends can be either fantastic or not, but when they are fan-
tastic, they may stand out. As we will see repeatedly, unnoticed blends are much
more common than noticeable or fantastic ones. In fact, it takes some work to
find an example whose blending is immediately apparent. Why do we begin
with so many exotic-looking examples? Because we have to make the phenome-
non of blending visible before we can begin to analyze its operation, and wild
examples like the Buddhist Monk show us blending in a way no one can deny.
Consider, by way of analogy, the topic of electricity. Although electricity is a
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pervasive and usually completely unnoticed aspect of the universe, schoolbooks
introduce the subject with exotic and memorable illustrations, such as Ben-
jamin Franklin’s drawing down lightning by flying a kite in a storm. Indeed, it is
quite reasonable that we do not become aware of a general, pervasive process
until we see a case that looks exceptional.

The blend in the Iron Lady counterfactual is completely fantastic but, in con-
text, is not noticed as unusual. We will see this repeatedly: Expressions that seem
completely normal and literal to people (e.g., “This beach is safe”) turn out to in-
volve intricate blending, which stands out once we have analyzed it. Here are
some other completely normal examples that have fantastic blends similar to the
Buddhist Monk but go unnoticed in context: “This chapter is writing itself,”
“You're getting ahead of yourself,” “Normal Mailer loves to read himself,” “I cant
keep up with the schedule,” and “My heart is disagreeing with my head.”

The Buddhist Monk blend, rather amazingly, shows up in real life. Ed
Hutchins studies the fascinating mental models set up by Micronesian naviga-
tors to sail across the Pacific. In such models, it is the islands that move, and vir-
tual islands serve as reference points. Hutchins reports a conversation between
Micronesian and Western navigators who have trouble understanding each
other’s conceptualizations. As described by David Lewis, the Micronesian navi-
gator Beiong comes to understand a Western diagram of intersecting bearings in
the following way:

He eventually succeeded in achieving the mental tour de force of visualizing him-
self sailing simultaneously from Oroluk to Ponape and from Ponape to Oroluk
and picturing the ETAK bearings to Ngatik at the start of both voyages. In this
way he managed to comprehend the diagram and confirmed that it showed the is-
land’s position correctly. [The ETAK is the virtual island, and Ngatik is the island
to be located.]

It is not just the blends that can be fantastic. Real life, from a certain point of
view, can be fantastic, too. The Micronesian navigator’s tour de force is espe-
cially fantastic for the anthropologist, Lewis, who knows the standard Western
techniques of navigation, but what is fantastic for the Micronesian, and at first
completely unintelligible to him, is the Western chart with the intersection of
bearings. The spectacular blend invented by the Micronesian navigator Beiong
exists only to make sense of the bizarre Western conceptualization. Ed Hutchins
and Geoffrey Hinton, in their article “Why the Islands Move,” explain how the
seemingly mysterious Micronesian system actually works and reveal its great so-
phistication and power.

One might object that this case, even if real, is quite exceptional. But even so, it
is no less representative of human cognition than more ordinary cases. Cognitive
scientists take all such examples as revealing the hidden aspects of cognition: The
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navigator had to have blending readily available as standard equipment in order to
perform his tour de force. Evolution did not give us advanced powers of blending
just so we could understand weird concepts held in other cultures or solve a riddle
like the Buddhist Monk. Our robust powers of blending are useful throughout
our everyday lives. Unusual examples and everyday examples are equally impor-
tant, for our purposes here. Unobjectionable idioms like “getting ahead of one-
self” and “catching up with oneself” are built on the same principles of blending
as the Buddhist Monk. Such blends are more common than one might think.
Paul Rodriguez reports that when he was driving guests around the city, one of
them said, “You're driving us around so much you're going to meet yourself com-
ing down the street.” The blended space in this quip, he observes, is almost exactly
the same as in the Buddhist Monk riddle. He then notes,

It is interesting that very little discourse context was needed to set up the blend.
The phrase driving around so much implies more than one trip, just as the monk
riddle explicitly states there are two separate journeys. Realizing this was a blend,
I asked my guest to explain and she said, “When the kids were in school I would
drive them around so much that I used to say “One of these days 'm going to
meet myself coming down the street.”

UNIFORMITY OF THE OPERATION

We have seen cases that appear intuitively simple and others that appear intu-
itively complex.

Questions:
* Is commonplace blending simple?
* Is fantastic blending complex and therefore more interesting?

Our answers:

As we just saw, the very same principles and complexity apply in Koestler’s
strikingly creative Buddhist Monk riddle, Beiong’s tour de force, and the pas-
senger’s comment on driving around. Blending finds structure where it can.
There is a variant of the Buddhist Monk riddle that recruits a quite different set
of frames to create a quite different integration network, yet the same solution.
It is contained in the Spanish short story “Pdginas inglesas,” in which a man
must prove he was twice in the same spot at the same hour. He has just run
down a hill in twenty minutes. The day before, he had climbed the hill in five
hours. But the twenty minutes are contained in the period of the day spanned
by the five hours. The solution comes in the form of imagining that yesterday a
car had driven down the hill in the “same” twenty minutes. So first we have
a nonfantastic blend of today’s quick journey and an automobile: In the blend,
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it is yesterday, and the automobile makes the journey. Then we are told that in-
evitably, yesterday, the person would have been passed by the automobile. This
is a second blend, again nonfantastic.

By comparing this variant solution with that given by Koestler, we can see
three general points.

First, impossibility need not be crucial to the blend: Koestler’s blend is im-
possible, but the more complicated double blending in the Spanish story gives
us two nonfantastic blends.

Second, the schemas used for pattern completion and emergent structure in
the blend are experiential. In Koestler’s solution, the experiential frame recruited
is two people meeting each other on a path. The Spanish version recruits a
richer frame: an oncoming car passing a pedestrian, where the car is moving
much faster than the pedestrian. The encounter schema looked almost trivial in
Koestler’s solution, but finding the right encounter schema looks like a much
more imaginative achievement in the Spanish version. In fact, the story frames
the person who finds this solution as exceptionally intelligent for being able to
deliver a blend that is familiar and immediately intelligible. Because the Spanish
version has the descent taking much less time than the ascent, finding the auto-
mobile schema gives us a way to exploit our everyday knowledge about differen-
tial speeds. Even though the Spanish riddle is “mathematically” more complex,
given the differences in the time it takes to ascend and descend and the corre-
sponding differences of average speed, some people find the solution easier to
accept because the final blend is a straightforward instance of a familiar situa-
tion: The oncoming car zooms past the pedestrian. It is worth noting that in
both the original and Spanish solutions, if “the same place” were interpreted lit-
erally, we would have to imagine two objects inhabiting the same space. In the
Spanish solution, the car would run over the pedestrian. But everyone is willing
in both cases to exploit, unconsciously, the convention that if two moving bod-
ies pass each other closely, they are momentarily in “the same place.”

Third, both solutions begin from the same inputs (ascent and descent of one
person) and deliver the same topological solution, but the imaginative networks
they put together are different. So the inputs do not determine the integration
network.

THE SCIENCE OF BLENDING
We have seen that blending is not deterministic.
Questions:

* Does the fact that we can't predict the integration network from the in-
puts mean that just any projections from the inputs are OK?
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* Is the process of blending fuzzy and unscientific? Is the science of blending
fuzzy and unscientific?

* Can we hope to have a science of something so uncontrolled and “magi-
cal” as blending?

Our answers:

This is a very good set of questions. It is part of our research program to
show that not just any projections are OK. Indeed, as we will see in Chapter 16,
there are quite strong constraints on projections. We have made some headway
on this very hard problem and, in that later chapter, will suggest lines for further
research.

A view often implicit in form approaches holds that only generative algorith-
mic models, specifying unique outputs from given inputs, are scientific, so that
the underdetermined nature of blending, as we analyze it, brands our theory as
unscientific. This objection is simply wrong. Theories of probability, subatomic
particles, chaos, complex adaptive systems, evolution, immunology, and many
others could not get off the ground as sciences if they were required to offer
models in which the specified inputs determined unique outputs.

Is “descent of species” a fuzzy and unscientific concept? You can never predict
what new species will emerge or even how a given species will evolve; the out-
puts of evolution do not fall into clear-cut categories (although there are central
examples for each category); and the outcome of natural selection cannot be
specified algorithmically. But evolutionary biology is by now a pillar of science.

FIRST THINGS FIRST?

We have begun with striking examples so the blending can be easily seen.

Question:

* Wouldn't it be in better scientific taste to start by explaining the meaning
of “The cat is on the mat” rather than trying to tackle the science fantasy
of the Buddhist Monk who can be in two places at the same time? First
things first!

Our answer:

The scientific study of meaning would be easier if there were simple theories
for simple meanings, which could be supplemented by more complicated theo-
ries for the more complicated meanings. But the simple meanings, it turns out,
are also complicated, and as we will show repeatedly, you must have a// of the
operation of blending in order to put them together. Blending is not special in
this way. It takes all of our cognitive powers to have common sense.
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More generally, explanation does not come from taking simplified accounts
of simplified observations and extending them by adding some bells and whis-
tles to give better explanations. Science moves in the other direction: A general
scientific account explains the supposedly simple examples as special cases of the
general account. For instance, it is an intuitive primitive for us that if we drop
something, it falls to our feet. But that intuitive primitive is really only a very
special case of the general theory of gravity, which also explains planetary mo-
tion and the parabolic trajectory of projectiles. We cannot explain scientifically
how a dropped object falls to our feet without the general theory of gravity.
There isn't a part of the theory of gravity that applies only to apples. Similarly,
what we need for blending is a general theory that explains both the everyday
and exotic examples.

FALSIFIABILITY

We have so far given analyses of blends, but we have not framed our analyses in
terms of prediction and confirmation.

Questions:
* Doesn't science involve making falsifiable predictions?
* What falsifiable predictions come from the theory of blending?

Our answers:

Actually, sciences like evolutionary biology are not about making falsifiable
predictions regarding future events. Given the nature of the mental operation of
blending, it would be nonsense to predict that from two inputs a certain blend
must result or that a specific blend must arise at such-and-such a place and
time. Human beings do not think that way. Nonetheless, in the strong sense, we
hope to make many falsifiable predictions, including predictions about types of
blending, what counts as a good or bad blend, how the formation of a blend de-
pends on the local purpose, how forms prompt for blending, what possibilities
there are for composing mappings, what possibilities there are for creating suc-
cessive blends, how other cognitive operations (such as metonymy) are ex-
ploited during blending, and how categories are extended.

In fact, we take it that we have already falsified existing accounts of counter-
factuals by showing the centrality of counterfactuals like the Iron Lady, which
such theories are on principle unable to handle. We will do more of the same as
we go along, by showing that, to the extent that they do not have a place for
blending, existing accounts of metaphor, analogy, or grammar are in certain re-
spects “false.” Sociologically and psychologically, theory tends to define data, so
it is hard to use data to falsify a theory while staying conceptually inside that
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theory. A logician whose specialty is counterfactuals might honestly believe that
an example like the Iron Lady falls outside the range of relevant data for logic
and is only an anomaly of natural language, a “way of speaking,” not a real ex-
ample of counterfactual thinking. Philosophers like Donald Davidson who
claim to study meaning have decreed in a similar vein that the study of
metaphor is not part of the study of meaning.

VISIBILITY OF THE BLENDING

We have tried to make consciously visible some of what happens during blending.

Questions:

* How can meaning be consciously apprehended at all if it is constructed
unconsciously?

* What parts of blending are visible to consciousness, and when do invisible
aspects rise to the surface?

* The Buddhist Monk example gives us a “Eureka” or “aha!” effect in which
the whole solution pops out in a way that we seem to understand all the
way through. How does that happen, and how is it different from moving
step by step through a long argument to reach an earned conclusion? Is
there a difference between meanings that we apprehend all at once and
those we build up step by step?

Our answers:

Consciousness—Tlike identity, sameness, and difference—appears to the con-
scious mind to be a primitive. For millennia, the fact of consciousness and un-
consciousness has been recognized and thought to be interesting, but theorists
have only recently begun to be able to ask why people should have conscious-
ness at all. Previously, this seemed a nonsensical question. Now it is recognized
as a central and extremely difficult question for cognitive neuroscience, and sev-
eral hypotheses have been proposed. We refer readers to the Journal of Con-
sciousness Studies and Brain and Behavioral Sciences for the rich but short history
of this controversy.

The question “How can meaning be consciously apprehended at all if it is
constructed unconsciously?” makes the false assumption that what is appre-
hended consciously must be the output of a conscious process. But as we saw
with the perception of a coffee cup, it is in the nature of consciousness that it
gives us effects we can act on, and these effects are correlated with the uncon-
scious processes. In the case of meaning, the apprehension of these effects typi-
cally induces us to reify meaning. Consciousness sees an effect and reifies the ef-
fect to provide a cause: I see a cup, and, in the folk theory, the reason I do is that
there is a cup that causes me to see a cup. In the same way, I hear a sentence and
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I “see” a meaning for it, and, in the folk theory, the reason I do is that there is an
abstract thing, the meaning, that causes me to “see” it. We have already shown
the falsity of this view. In the case of blending, the effects of the unconscious
imaginative work are apprehended in consciousness, but not the operations that
produce it. In the case of the Buddhist Monk, the ultimate meaning pops out
when we realize that the inevitable encounter in the blend yields the solution to
the initial problem. The dynamic web of links between blend and inputs re-
mains unconscious. What is registered consciously is the encounter in the blend
and the “consequent” alignment between the two inputs.

The moment of tangible, global understanding comes when a network has
been elaborated in such a way that it contains a solution that is delivered to con-
sciousness. That delivery in nonroutine cases can produce the “Eureka!” or
“aha!” effect, and it is to be contrasted with the pattern in which we proceed
step by step through a long analysis and are persuaded by each step, including
the last, so that we accept the conclusion but do not feel that we have a global
understanding of the whole. Instead, we know only that we did approve each
step, whatever it was, and so the conclusion must be true even if we do not ac-
tually grasp why. This seems paradoxical: In cases of step-by-step analysis, we do
part of each step consciously, yet are left without a feeling that we understand
the truth deeply, while in cases of blending, most of the analysis is done uncon-
sciously, yet we can end up with a deeper satisfaction. We suggest that in the
case of blending, at the moment of solution, the entire integration network is
still active in the brain, even if unconsciously, while in the case of step-by-step
analysis, at the moment of solution we have already lost most of the structure of
the preceding steps.
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ON THE WAY TO
DEEPER MATTERS

The authors of these books take part in the great con-
versation.

—Mortimer J. Adler

CONCEPTUAL INTEGRATION UNDERLIES BOTH remarkably creative feats
that look as if they need explanation and everyday mental actions that look
completely simple. Performances that seem too simple to need explanation turn
out to be devilishly hard to explain. Cognitive scientists have shown that many
feats that we find easy—categorization, memory, framing, recursion, analogy,
metaphor, even vision and hearing—are exceptionally resistant to scientific
analysis. They turn out to be the things that are hardest to explain. Syntax be-
fore Harris and Chomsky, framing before Bateson and Goffman, and analogy
before Gentner, Hofstadter, and Holyoak were surely recognized as pervasive,
but the need for their systematic study was not perceived. In a sense it could not
be perceived, because there was no framework or set of techniques within which
to ask questions systematically.

Now that we have the beginnings of a framework for conceptual integration,
we can begin to show how it works systematically in human cognition.

THE DEBATE WITH KANT

The Buddhist Monk example presents a very salient and intuitively apparent
blend, precisely because it includes the strange event of someone meeting him-
self. But blending, with all its structural and dynamic imaginative properties, is
rarely so visible. Let us look at a case where the invisible blending becomes visi-
ble as we analyze it. Imagine that a contemporary philosopher says, while lead-
ing a seminar,

I claim that reason is a self-developing capacity. Kant disagrees with me on this
point. He says it’s innate, but I answer that that’s begging the question, to which
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he counters, in Critique of Pure Reason, that only innate ideas have power. But I
say to that, What about neuronal group selection? And he gives no answer.

As a straightforward report, this passage describes an actual historical event in
which Kant is tongue-tied when confronted by the modern philosopher. That
no one interprets the passage this way presents us with a bigger question: How
can reporting an argument with a dead man count as a sane expression of one’s
philosophical position? Philosophers pride themselves on their logical thought
and expression. The modern philosopher here is not experiencing a mental
breakdown in which he has delusions of speaking to Kant and humiliating him
in debate. On the contrary, this passage, or the first half of it anyway, is sup-
posed to be a good instance of logical thought and expression. How can a pas-
sage about talking to someone who has been dead for centuries be logical? How
can Kant lose the debate by not answering the modern philosopher, since pre-
sumably long-dead people do not answer anybody?

Our reader will not be surprised to hear that the reasoning of this passage is
the reasoning that is available from integration networks, in which we can have
a blended space that is useful but not about something real. The Buddhist
Monk blend lets us see the truth of the situation in the inputs, but not by asking
us to believe that people meet themselves on mountain paths. Just so, the De-
bate with Kant integration network tells us about the modern philosopher’s re-
lationship to Kant and his ideas, but it does not require us to believe that the
philosopher and Kant talk to each other, or even, in this case, to notice that
there is any blending going on.

The Debate with Kant blend has two input spaces. In one, we have the mod-
ern philosopher, making claims. In a separate but related input space, we have
Kant, thinking and writing. In neither input space is there a debate. The
blended space has both people. In addition, the frame of debate has been re-
cruited to frame Kant and the modern philosopher as engaged in simultaneous
debate, mutually aware, using a single language to treat a recognized topic.

The debate frame comes up easily in the blend through pattern completion,
since so much of its structure is already in place in the composition of the two in-
puts. Composition provides two philosophers, both discussing the issue of reason
but holding different views. This scenario gives us much of the structure of the de-
bate frame, which is recruited to give us further structure, such as Kant’s awareness
of the modern philosopher, questions and answers, and a potential victor in the
debate. Once the blend is established, we can “run the blend”—that is, operate
cognitively within it, developing new structure and manipulating the various
events as an integrated unit. The debate frame brings with it conventional expres-
sions, available for our use. We use such expressions to pick out structure in the
blend directly, but because the connections between the blend and the inputs
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remain active, applying imagination to the blend has consequences for the inputs.
For example, even though the debate is fictional, we assume that the modern
philosopher’s opinions in the blend are also his opinions in the input. In the
blend, the modern philosopher wins the debate, and his victory establishes that he
has the better idea, which projects back to both inputs. It projects back to the
modern philosopher input to establish there that his idea is very good, that he ar-
gues very well, and that he is a very good philosopher. It projects back to the Kant
input to establish there that, however good Kant’s ideas are, they are not at the top.

The Debate with Kant has all the expected properties of blending:

There is a cross-space mapping linking Kant and his writings to the philoso-
phy professor and his lecture. The counterparts include Kant and the professor,
their respective languages, topics, claims, times of activity, goals (such as the
search for truth), and modes of expression (such as writing versus speaking).

There is selective projection to the blend: Kant, the professor, some of their
ideas, and the search for truth are projected to the blend. Kant’s time, language,
mode of expression, the fact that he’s dead, and the fact that he was never aware
of the future existence of our professor are not projected.

There is emergent structure through composition: We have two people talk-
ing in the same place at the same time. There is emergent structure through com-
pletion: Two people talking in the same place at the same time evoke the cultural
frame of a conversation, a debate, or an argument. When they disagree, we tend
to pick the frame of argument or debate. In this case, we pick the debate frame to
structure the blend. It is evoked by the professor’s syntax and vocabulary (“dis-
agrees,” “answer,” “counters,” “What about. . . ?”). And there is emergent struc-
ture through elaboration: “Running the blend” in this case is a matter of running
the debate frame by elaborating questions and answers, retorts and concessions,
with corresponding emotions like defensiveness, aggression, and elation. Run-
ning the blend gives us a sequence of arguments by the modern philosopher,
their superiority to Kant’s arguments, and, therefore, their ultimate validity, since
Kant is already at the top of the scale.

We also see integration of events: Kant’s ideas and the professor’s claims are
integrated into a unified event, the debate. Like the Buddhist Monk and Skiing
Waiter, the Debate with Kant integrates into a single scenario various events of
uncertain relation spread out over time. Blends provide a space in which ranges
of structure can be manipulated uniformly. But the other spaces do not disap-
pear once the blended space has been formed. On the contrary, the blended
space is valuable only because it is connected conceptually to the inputs. The
Buddhist Monk blend and the Debate with Kant blend lead us to alter the in-
puts imaginatively. The Buddhist Monk looks exotic, but we do not even notice
the blending in the Debate with Kant since the general blending template it de-
ploys is conventional for engaging the ideas of a previous thinker.
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REGATTA

The clipper ship Northern Light sailed in 1853 from San Francisco to Boston in
76 days, 8 hours. That time was still the fastest on record in 1993, when a mod-
ern catamaran, Great American II, set out on the same course. A few days before
the catamaran reached Boston, observers were able to say:

At this point, Great American II is 4.5 days ahead of Northern Light.

This expression frames the two boats as sailing on the same course during the
same time period in 1993. It blends the event of 1853 and the event of 1993
into a single event. There is a cross-space mapping that links the two trajecto-
ries, the two boats, the two time periods, positions on the course, and so on. Se-
lective projection to the blend brings in the two boats, the course, and their ac-
tual positions and times on the course, but not the 1853 date, the 1853 weather
conditions, or the fact that the clipper ship was engaged in transporting cargo.
The blend has rich emergent structure: Like the traveling monks, the boats are
now in a position to be compared, so that one can be “ahead” of the other. The
scenario of two boats moving toward the same goal on the same course and hav-
ing departed from San Francisco on the same day fits into an obvious and famil-
iar frame, that of a race, which is automatically added to the blend by pattern
completion. That frame allows us to run the blend by imagining the two boats
in competition. Just as in the Buddhist Monk case, elaboration of the blend is
constrained by projection of locations and times from the inputs. The race
frame in the blended space may be invoked more noticeably, as in:

At this point, Great American II is barely maintaining a 4.5-day lead over North-
ern Light.

“Maintaining a lead” is an intentional part of a race. Although in reality the cata-
maran is sailing alone and the clipper’s run took place 140 years before, the situ-
ation is described in terms of the blended space. No one is fooled: The clipper
has not magically reappeared. The blend remains solidly linked to the inputs,
and inferences from the blend can be projected back to the inputs: In particular,
if we know that Grear American II is 4.5 days ahead of Northern Light in the
blend, then we know that the corresponding location of Northern Light in its in-
put is less far along the course than the corresponding location of Greatr Ameri-
can Il in its input, and we know that it takes 4.5 days of sailing (by one of the
boats) to get from the first location to the second. Another noteworthy property
of the race frame is its emotional content. Sailors in a race are driven by emo-
tions linked to winning, leading, losing, gaining, and so forth. This emotional
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value can be projected to the Great American II input. The solitary run of Great
American I, conceived as a race against the nineteenth-century clipper, can be
experienced with corresponding emotions, which in turn can change the course
of events. The crew of Great American II can draw courage and commitment
from seeing themselves as engaged in a historic competition or, if daunted by
Northern Light's performance, may be cowed into failure.

The exact words that prompted our interest in the “boat race,” taken from a
news report in Latitude 38, were these:

As we went to press, Rich Wilson and Bill Biewenga were barely maintaining a
4.5-day lead over the ghost of the clipper Northern Light. . . .

The word “ghost” points explicitly to the blend. Its effect is to indicate how
to build connections over three separate spaces: There are people in the tempo-
rally later input (in this case, the one with Grear American II') who remember an
element in the temporally earlier input (in this case, Northern Light in 1853),
and that element is not in the temporally later input but it has a counterpart in
the blend (here, the “ghost” ship). As we will see, this use of “ghost” to indicate
how to build an integration network is quite conventional. It cannot be ex-
plained as just predicating a feature of a single element; it also tells us something
important about the web of that element’s connections. In Chapter 2, we saw a
similar lexical phenomenon with the word “safe,” which also could not be ex-
plained as just predicating a feature of a single element; instead, it told us some-
thing important about the web of connections across spaces in an integration
network involving a counterfactual scenario of harm. In addition, the word
“ghost” signals that events involving the “ghost” in the blend are constrained by
the events involving its ancestor counterpart. In the Regatta example, then, the
run of the ghost must be the same as that of its ancestor. It cannot go faster than
it went in 1853, benefit from 1993 weather, collide with Great American II, and
so on. So, again, “ghost” is telling us not about specific features of the events in
the two spaces but only that those events have a particular cross-space relation-
ship: This kind of ghost, at least, must copy its ancestor counterpart.

Here, too, nobody is fooled into confusing the blend with reality. There is no
inference that the sailors actually saw a ghost ship or imagined one. The con-
struction and operation of the blend are creative, but also conventional in the
sense that readers know immediately and without conscious effort how to inter-
pret the blend.

Because blending is neither deterministic nor compositional, there is more
than one way to construct an acceptable blend, and this is confirmed in Re-
gatta. The preferred reading seems to be that 4.5 days is the difference between
the time NV it took Grear American II to reach its current position (point A),
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and the time IV + 4.5 it took Northern Light back in 1853 to reach point A.
Under that interpretation, the boats’ positions in the initial spaces (1853,
1993), as well as in the blend, are their positions (point A for Great American
II and point B for Northern Light) after N days, where IV days is the elapsed
time in the 7993 space at the time of writing. In this reading, the 4.5 days are a
time in the 1853 space—the time it took Northern Light to get from B to A.
Another conceivable reading has this reversed, taking the elapsed time in the
1853 space and the 4.5 days in the current 7993 space. Under the latter inter-
pretation, Northern Light got to point B’ after IV days, Great American II got to
point A after NV days, and it took Great American II 4.5 days to get from B'
to A. In other words, Northern Light in the blend is just reaching the point that
Great American I passed 4.5 days ago.

Still other readings are possible. Suppose Greatr American II is following a
course different from its illustrious predecessor’s, so that positions on the two
journeys cannot be directly compared but experts can estimate, given current
positions, how long it “should” take Great American II to reach Boston. Then,
“4.5 days ahead” could mean that, given its current position, Great American 11
should arrive in Boston with an elapsed time of 76 days, 8 hours minus 4.5 days
(i.e., in 71 days, 20 hours). This time, in the blended space of 1853 and the ex-
perts’ hypothetical 1993 space, Grear American II reaches Boston 4.5 days ahead
of Northern Light.

The three readings of “4.5 days” involve integration networks that differ
minimally in how the “4.5 days” is computed over the inputs and the blend.
Each network yields a precise quantified evaluation of the truth conditions it
imposes on the actual world. The blended space is different in each case, and its
structure accounts for the corresponding difference of truth values in the inter-
pretations. This is a nice point: Far from being fuzzy and fantastic, the blends
allow an exact specification of truth values.

THE BYPASS

The Buddhist Monk, the Iron Lady, the Debate with Kant, and Regatta all in-
vite us to blend input spaces that are separated in time. In the Buddhist Monk,
the identical monks in each input are brought in as separate elements to the
blend. Now consider a case in which identical elements in the inputs are
brought into the blend and fused there, as illustrated in Figure 4.2. The adver-
tisement in this figure is meant to persuade readers to help in the fight to raise
standards in American schools. It shows three doctors in an operating room,
who seem to be looking in the direction of the person reading the ad. The head-
line is a voice introducing the doctors to the reader, who is also the patient. It
says, “Joey, Katie and Todd will be performing your bypass.” The only odd
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thing about this scene is that Joey, Katie, and Todd are about seven years old.
The body of the ad explains that doing anything sophisticated, like practicing
medicine, requires sophisticated learning, but that America’s kids are getting
dumbed-down curricula. They won’t understand chemistry or laser refraction or
immunology, so they won't be good doctors, and the public, personified by the
reader, will be at risk. Specifically, Joey, Katie, and Todd will operate on you,
and you will probably die. Therefore, you should help get standards raised.

Joey, Katie, and Todd in one input space are children yet to be educated. In
the other input space, they are doctors whose formal education lies behind
them. The cross-space mapping connects child to adult. Both are projected to
the blend, partially, and fused there. We also project to the blend the frame of
surgery that comes from the space with the adults. The surgeons in the blend
are seven-year-olds, a scenario that is naturally terrifying. We want our sur-
geons to be more competent than seven-year-olds, which leads us directly to
the question of how to turn the children into competent adults. If we do noth-
ing, the ad tells us, these children will grow up in a system that will not teach
them what they need to learn to be doctors. But we have a choice: We can leap
in now and provide the education that will make this integration network no
longer terrifying, since it is the input with the adult doctors that finally counts.
It is a question of how much distance, measured in terms of education, there
will be between the blend and the space with the adult doctors. In the blend,
the appearance of the doctors matches their competence: They have young
bodies and they are incompetent. In the input with the adult doctors, they
have adult bodies, and the question is, What kind of competence will
they have? Doing nothing leaves the adult doctors with low competence. Im-
proving education in our schools will give us a situation in which the adult
doctors have high competence. As the ad says, “If we make changes now, we
can prevent a lot of pain later on.”

The ad is powerful because it uses blending brilliantly to bring together chil-
dren as they are now with the frames they will inhabit much later on. The reader
is also projected into the blend, as the patient. This makes a distant situation ur-
gent by bringing it into the immediate present. In the inputs, the lethal conse-
quences of the children’s poor education emerge only much later, when you are
old and need a coronary artery bypass. In the blend, you need a bypass now and
the operation is just about to be performed. You might be apathetic about what
will happen to you in twenty years, and you might be apathetic about the educa-
tion of children who are not yours, but it is hard to be apathetic about the in-
competence of doctors who are about to open up your chest. Interestingly, the
emergent meaning in this blend includes fear and anxiety, which are not neces-
sarily attached to the inputs.
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Joey, Katie and Todd
will be performing your bypass.

Before you know it, these kids will be doctors, tomorrow’s good jobs, more kids need to take
ses and medical technicians, possibly yours. more challenging academic courses.

They’ll need an excellent grasp of laser To find out how you can help the effort to
technology, advanced computing and molecular raise standards in America’s schools, please
genetics. Unfortunately, very few American call 1-800-96-PROMISE.
children are being prepared to master such If we make changes now,

ed subjects. we can prevent a lot of
If we want children who can handle pain later on.

FIGURE 4.2 THE BYPASS (sourRceE: EDUCATION EXCELLENCE PARTNER-

SHIP WEBSITE, 2001.
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" CHAPTER 4
ZOOM OUT

IS KANT CONSCIOUS?~?

The Debate with Kant is an elaborate blend that goes unnoticed until the blend-
ing is pointed out. Other blends, like the Buddhist Monk and perhaps the Image
Club, are intuitively more obvious. Still others, such as “The beach is safe,” do
not feel intuitively like blends at all.

Questions:
* Why is there variation in the degree to which blends are intuitively visible
to consciousness, and does this variation matter?
* Do blends become visible because more blending is going on?

Our answers:

Visibility and complexity are different issues. In the Buddhist Monk case,
the blend is very visible because the reader is explicitly instructed not only to
do the blending but also how to do it. In the Debate with Kant, the general de-
bate blend is ready-made and available whenever we compare a present thinker
to a past thinker. We dont need explicit direction to do the blending, and so
we don't ordinarily notice it. But once pointed out, the debate frame is very
salient and makes the blend intuitively accessible. The same holds for “Grear
American II is 4.5 days ahead of Northern Light.” This blend goes unnoticed
until we use a word like “ghost” that is specialized to pick out counterparts in
three separate spaces in a blending network. “Ghost” cues us both to do blend-
ing and to be aware of the process, whereas “safe,” as in “The beach is safe,” cues
us only to do blending, not to be aware of the process.

GRICE’S ERROR

In the Debate with Kant, Regatta, the Buddhist Monk, and many other net-
works, the statement that prompts us to construct the blend, interpreted liter-
ally, is false, but it receives an interpretation that is considered to be true. For in-
stance, it is considered to be true that the catamaran is 4.5 days ahead of the
clipper ship and that Kant disagrees with the modern philosopher.

Question:
* Won't a simple application of Grice’s Maxim of Quality take us from the
false meaning of the expression to the true interpretation we give it?
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Our answer:

This question is prompted by the well-known approach to irony, metaphor,
and other kinds of “figurative” meaning offered by the philosopher Paul Grice.
He proposed the “cooperative principle,” according to which a speaker’s behav-
ior is assumed to be helpful, accurate, and relevant. We assume, for example,
that a speaker obeys the Maxim of Quality: “Do not say what you believe to be
false.” Accordingly, when a speaker says “You are the cream in my coffee,” we
take it that the speaker knows the statement is literally false but intends for us to
come up with a true interpretation, such as “I love you.” Recognizing that the
speaker knows (and knows that we know) that the statement is false prompts us
to see that the expression is ironic, or metaphoric, or somehow figurative, and to
look for an alternative meaning.

Yet Grice himself would have been the first to say that his proposal was not
meant to explain how alternative meanings are actually reached. For us, on the
contrary, this is the central issue. As we have shown, constructing the blended
meaning is no simple task. It depends on complex available cognitive capacities.
But putting the blend together does not require going through an intermediate
stage of forming and rejecting a literal meaning. In fact, it is hardly plausible
that, for example, we would form a literal interpretation in which a ghost of
Northern Light appears on earth and runs a race with Great American II, judge
that interpretation to be false, and then cast about for some other meaning.
Grice’s account intends to go only so far, but it is not right even as far as it goes.

Moreover, what gets called literal meaning is only a plausible default in mini-
mally specified contexts. It is not clear that the notion “literal meaning” plays
any privileged role in the on-line construction of meaning.

PROJECTION TO THE
BLEND IS NONTRIVIAL

Projection to the blend often looks automatic and fairly trivial. A monk is a
monk, a path is a path, an opinion is an opinion.

Question:
* What, if anything, is tricky about projection to the blend?

Our answer:

Let’s first consider the Debate with Kant. Intuitively, it seems obvious that the
ideas of the modern philosopher in the blend are the same as the ideas of
the modern philosopher running the seminar. Intuitively, it seems equally obvi-
ous that the ideas of Kant in the blend are the same as the ideas of the historical
Kant. But not so fast. The Kant of the blend understands the language and termi-
nology of the modern philosopher, including such notions as “self-developing
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capacity” and “neuronal group selection,” which may not have been concepts
Kant ever thought of. He shares the modern philosopher’s priorities and concerns
and contexts. In consequence, the ideas of Kant in the blend cannot be indistin-
guishable from the ideas of the historical Kant, even when copied verbatim from
one of his treatises. It is a general property of mental-space configurations that
identity connections link elements across spaces without implying that they are
identical or have the same features or properties. When someone says, “When I
was six, I weighed fifty pounds,” he prompts us to build an identity connector be-
tween him now and “him” when he was six, despite the manifest and pervasive
differences. The Debate with Kant is an asymmetric integration network: Its the
ideas of the modern philosopher that we care about, and they have priority for
preservation. Since something must give if two people from different centuries
are to debate, Kant’s ideas are adjusted as we run the blend.

In the Bypass example, there is an identity connector between the doctors in
the medical input and the doctors in the blend, but they could hardly be more
unlike. The doctors in the blend have none of what we associate with doctors—
adulthood, training, legal status—except for the garb and equipment and au-
thority and duty to cut you up. In the Debate with Kant, we try to preserve the
content of philosophical ideas in the obvious way, but in the Bypass, we make a
different choice for projection, with spectacular results: The kid-doctors are
having ideas that neither the real kids nor the real doctors would have. They are
looking expectantly at the reader, who is also the patient; that is, they are look-
ing at one person who is both their potential benefactor and their potential ben-
eficiary (or victim).

AQUINAS, KANT, AND US

Imagination is often thought of as an optional ability, employed more for color
than for rigor.

Questions:
* Isn't blending always parasitic on more basic ways of thinking?
* Isn't blending always optional?

Our answers:

The general debate blend is the basic way we have for conceiving of the rela-
tionship between two thinkers in different times. (Aquinas used it as the explicit
thetorical form of the Summa Theologica.) Developmentally, in fact, there has
been no way to conceive of this relationship except through some sort of blend
in which the two thinkers can interact. And such blends typically go unnoticed
precisely because they are conventional. For example, in the Zoom Out sections
of our chapters, we are using a blend in which readers—some of them previous
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thinkers with whom we agree or disagree—can ask us questions, and we can an-
swer. Yet this form often goes unnoticed as a blend until we point it out. There
are many creative variants of the general debate blend. Newspaper editorials of-
ten present a disagreement with an elected official as an implicit debate between
the official and the writer. The electronic summary of the French national press
Le Petit Bouquet routinely presents opposed editorials as a debate between the
different writers who wrote their pieces during the night, each totally unaware
of the other. For example, in summarizing the French diplomatic response to
the taking of French hostages in Cambodia, Le Petit Bouguet said:

Or, rappelle José Fort, “on ne traite jamais avec des tueurs, on les combat, on les
isole, on les met hors d’état de nuire, mais cest tout le contraire qui a été fait lors
de ces accords”. “Non, la France n’a rien 4 se reprocher, /ui rétorque Alain Danjou
dans le Courrier de 'Ouest. La France a encouragg le retour d’un régime plus at-
tentif aux droits de '’homme et la négociation engagée rendait possible une issue

heureuse.”

The words in italics refer directly to a debate frame, but Fort and Danjou, in the
original editorials, were not addressing each other or using words like “Non.”

There are other cases where conventional expressions evoke the debate blend,
as in “The bean burrito is California’s answer to France’s Croque Monsieur” and
“Stag’s Leap Chardonnay is California’s answer to Corton-Charlemagne.” Ex-
pressions like these bring in the idea of a competition between California and
France, framed as a strange debate in which challenges and responses are food
and wine.

SELECTIVE PROJECTION

We have used the phrase “selective projection” to talk about what comes into
the blend from the inputs.

Question:
* “Selective” suggests that someone is carefully selecting something. Is that
right?

Our answer:

When we see the final integration network with all of its connections in
place, it may look like a rour de force showing the mastery of its creator in select-
ing just the right projections. In looking at the result, we miss much of what
went into creating it. There is always extensive unconscious work in meaning
construction, and blending is no different. We may make many parallel at-
tempts to find suitable projections, with only the accepted ones appearing in the
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final network. As we project to a blend, we are also working on the entire net-
work, and we may, for instance, recruit new structure to the inputs precisely to
make it available for possible projection to the blend. After the fact, it looks as if
that structure was in the inputs to begin with, and as if building a network is a
sequence of discrete operations; but that appearance is misleading. Input forma-
tion, projection, completion, and elaboration all go on at the same time, and a
lot of conceptual scaffolding goes up that we never see in the final result. Brains
always do a lot of work that gets thrown away. In Chapter 16, we will discuss
the governing principles by which we unconsciously decide what to keep and
what to throw away.

But blending does not happen on-line from scratch. Cultures work hard to
develop integration resources that can then be handed on with relative ease. As
we just saw, the debate blend is a general template widely applicable to specific
cases. With such templates, the general form of the projections and the comple-
tion are specified in advance and do not have to be invented anew. The creative
part comes in running the blend for the specific case. In cultural practices, the
culture may already have run a blend to a great level of specificity for specific in-
puts, so that the entire integration network is available, with all of its projec-
tions and elaborations. This is what we saw with complex numbers, but in such
cases, it takes the culture centuries to achieve the desired blend. In hindsight, it
looks as if the right projections were there all along and merely had to be “se-
lected,” but the discovery process was actually a painful, unpredictable, and
messy series of trials and errors, with plenty of lucky and unlucky accidents
thrown in. The optimality principles that govern individual brains operating
on-line also apply to communities of brains working together in a distributed
fashion to come up with suitable shared networks.

In addition to specific blends and blend templates, cultures offer us methods
for setting up a blend. The cognitive anthropologist Edwin Hutchins points to
the method of loci used by many cultures as a way of creating blends. He de-
scribes the method of loci as follows: “In order to remember a long sequence of
ideas, one associates the ideas, in order, with a set of landmarks in the physical
environment in which the items will have to be remembered. The method of
loci sets up a simple trajectory of attention across a set of features . . . of the en-
vironment.” The method of loci invites us to create a blended space in which
items to be remembered are objects along a familiar path and, as such, take on
the inevitable sequence that would be perceived by a traveler along it. This is a
very old method in Western culture. Cicero discusses it at length for the case
where the path goes through the speaker’s own house.

Other blends, such as the Buddhist Monk, seem relatively unprepared for in
the culture and thus highly imaginative, but they do not get picked up as useful
for other important purposes and so remain curiosities rather than deep insights.
But history is rife with curiosities that later became culturally important.
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Although it can be hard to come up with good projections, once the culture
has them they are easily learned, precisely because cultures have invented sys-
tems of form, such as language, whose purpose is to prompt for various kinds of
imaginative work like selective projection. Finding a blend for which the culture
has no previous recipe can involve considerable amounts of unconscious cogni-
tive exploration, but using the formal prompts provided by culture to recon-
struct such a blend once it has been found is much easier. The imaginative
Achilles puts his formal armor to good use.
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CAUSE AND EFFECT

Any mathematical argument, however complicated,
must appear to me as a unique thing. I do not feel that I
have understood it as long as I do not succeed in grasp-
ing it in one global idea.

—Jacques Hadamard

THERE IS NOTHING MORE basic in human life than cause and effect. It has
been a triumph of mathematics, science, and engineering to break up unified
events into causal chains made up of much more elementary events, such that
each is the effect of the previous one and the cause of the next. This kind of
analysis gives us the feeling that we understand the complex event, having con-
sciously reduced it to a set of basic events that are taken as self-evident. This
type of explanation lends itself especially well to expression in form approaches
because we can code the basic events and the causal relations symbolically, in
such a way that manipulation of the formal objects correlates with the changes
in the complex system they code.

For example, life and death are the biggest mysteries, and the moment of
death is dramatic and punctual, but medical science breaks the event into com-
plicated causal chains involving simple cellular and metabolic events based on
heart rates, blood flow, oxygen delivery, neuronal activation, and so on. Simi-
larly, a mathematical truth can seem striking and even mysterious, but the
method of proof breaks the mystery down into a sequence of logical steps, each
seemingly simple and obvious, and each leading to the subsequent step until the
conclusion is reached. This was Aristotle’s insight, which also drives modern
computers.

GLOBAL INSIGHT

But as we saw at the end of Chapter 3, this step-by-step understanding is only
one side of the coin. The breaking down of an event into a set of smaller events,

75
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each understood consciously and separately, can paradoxically give us a feeling
of less understanding, because we feel we have not grasped the essential whole.
It is a strength of human understanding to be able to do both, and our greatest
assurance comes when we feel we understand the same event both ways. For a
mathematician like Jacques Hadamard, understanding a complex mathematical
result would demand both an intuitive apprehension of the whole and a de-
tailed step-by-step proof. The former is commonly viewed as the essence of all
creativity. The latter is also valued of course, but often viewed as a way to keep
intuition in check and publicly share the results of a discovery.

Evolutionarily, our ancestors have typically been in situations where they
needed to be able to recognize, in a flash, the potential integrated event: The
falling tree has to be connected instantly to potential harm and to the right and
wrong places to be standing when it falls; the roaring tiger needs to be con-
nected—hypothetically and, one hopes, counterfactually—to its killing us. It is
a commonplace in psychology that higher animals are evolutionarily equipped
to recognize various facial expressions, postures, gestures, and voice tones as in-
dicative of ensuing behavior. We even say that someone looks or sounds “violent”
or “criminal” when what we mean is that their appearance makes us think they
might cause violence or commit a criminal act. In short, it is evolutionarily ad-
vantageous to be able to unite cause and effect in our understanding. It’s good
to see potential effects in a cause, and it’s good to see potential causes in an ef-
fect—it’s probably a tiger that is behind that roar. We recoil from the scene of
death, we like the scene of eating. When we recoil from the rattle of the rat-
tlesnake, it is because we are integrating it with its potential effect. When we are
attracted to luscious fruit, it is because we are integrating it with its potential ef-
fect. To be sure, it is not impossible that some small fraction of this ability was
genetically assimilated, but higher animals can do such integration very broadly,
even in novel cultural domains.

In fact, the canonical case of stimulus-response conditioning—Pavlov’s dog,
who, once he had been presented several times with a ringing bell followed by a
piece of meat, salivated for the bell alone—shows how common it is to blend
cause and effect. Evolution set up the part involving salivation for the meat, but
not salivation for the bell, which is purely learned. The dog looks stupid but is
in a way quite smart. It takes sophisticated cognitive operations to become con-
ditioned in this way. Compressing cause and effect is, on its own, no sign of stu-
pidity. It would be stupid only if the dog entirely lost the distinction between
cause and effect and ate the bell.

It is not trivial to bring cause and effect together. They have to be brought to-
gether in one mental space, in the right way, while being kept distinct in other
spaces. Appropriate blending of cause and effect is a matter of having your cake
and eating it too.
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Pavlov’s dog, who has learned to blend the food with the ringing bell, and the
fleeing antelope, who has a genetic disposition to blend death and the tigers roar,
have their analogues in the highest intellectual realms. Consider again the com-
ment of the great mathematician Jacques Hadamard: “Any mathematical argu-
ment, however complicated, must appear to me as a unique thing. I do not feel
that I have understood it as long as I do not succeed in grasping it in one global
idea.” Such a global understanding is a matter of blending cause and effect. Each
step of a proof is the effect of the previous steps. All of these causes and effects can
be followed as a sequence, but achieving a global understanding requires blending
them all into one space. This is easily seen in an example known since antiquity:
the visual apprehension of the Pythagorean theorem. In Figure 5.1, we see one
square on the left that consists of a smaller square and four identical right tri-
angles. The smaller square is obviously the square on the hypotenuse (/) of the
triangle. The square on the right consists of the same four identical right triangles
and now two other squares, which are obviously the squares on the legs (z and 6)
of the triangle. Obviously, the total square on the left and the total square on the
right have the same area. When we subtract the four triangles from each of them,
we are left with the square on the hypotenuse (42) on the left and the squares on
the two legs (42 + 62) on the right. So they must be equal; that is, 42 = 42 + 62

This could also be proved algebraically in steps, but most people, in keeping
with Hadamard’s intuition that a feeling of understanding requires a global
grasp, find the visual representation more compelling. Cause and effect are
brought together. The cause of this theorem, the reason why it is true, lies ulti-
mately in geometric properties, some of which are accurately conveyed by the
visual representation. The effect of these properties—the theorem itself—is not
directly perceptible if all one sees is the right triangle. But in the presence of the
creative visual representation, we see the theorem as self-evident, which is to say,
we see the effect directly in the cause. Presenting the effect directly in the cause
is a matter of finding the right representation, which in itself is highly creative.
Once found, it can prompt and guide us to corollary creativity and global un-
derstanding. In the Meno, Socrates prompts a boy innocent of geometry to dis-
cover a theorem merely by asking him a few questions. The boy’s discovery is
supposed to be proof that, since Socrates did not actually assert anything to the
boy, he could not have learned the knowledge from Socrates and so must al-
ready have known it in some way and have been merely reminded of it by
Socrates’ questioning. But this is not at all what it shows. Rather, it shows that
someone like Socrates who already has the knowledge can use very efficient rep-
resentations and expressions to prompt and guide someone else to develop it rel-
atively quickly. In this case, the conclusion is the effect and the steps of the de-
duction are the cause. The boy sees the effect as carried in the cause and has
global insight into their blend.
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FIGURE 5.1 VISUAL APPREHENSION OF THE PYTHAGOREAN THEOREM

Of course, presentation of the effect in the cause is exactly what blending the
Buddhist Monk’s two journeys provides. The cause is the dynamics of the two
input journeys; the effect is the existence of a location on the path they occupy
at the same time of day. In the blend, the location and the encounter are pre-
sented directly as part of the causal dynamics of motion.

Finding proper representations is recognized in cognitive science as crucial
for problem solving of all types. We are now beginning to see how imaginative
blending that integrates cause and effect can provide illuminating representa-
tions. These representations typically take the form of dynamic scenarios that
one can run.

PERCEPTION AND SENSATION

The integration of cause and effect is the central feature of perception. As we
discussed in Chapter 2, the perception of a single entity, such as a cup, is an
imaginative feat still very poorly understood by neurobiologists. The perception
available to consciousness is the ¢ffect of complicated interactions between the
brain and its environment. But we integrate that effect with its causes to create
emergent meaning: the existence of a cause—namely, the cup—that directly
presents its effec—namely, its unity, color, shape, weight, and so on. As a conse-
quence, the effect is now in its cause: the color, shape, and weight are now in-
trinsically, primitively, and objectively in “the cup.”

In perception, at the level of consciousness, we usually apprehend only the
blend of cause and effect. We cannot fail to perform this blend, and we cannot
see beyond it. Consequently, this blend seems to us to be the most bedrock real-
ity. There are a few ways to make the distinction between cause and effect mini-
mally, and sometimes upsettingly, perceptible. Brain damage, psychoactive
drugs, and certain neurobiological syndromes can cause breakdown of these
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integrations and consequent bizarre perceptions. But for the most part, when we
are functioning normally, consciousness cannot see the rest of the blending net-
work. Accordingly, we are likely to think that the perception of a spot in the vi-
sual field is caused by the light coming to our eye from it, but that is false. The
amount of light reflected to our eye from a black letter in a newspaper headline
in sunlight is about twice the amount of light coming from the white paper in a
dimly lit office, but we still see the letter as black and the paper as white. We are
likely to think that we see the letter as black because it is invariantly “black,” but
that perception is an integration of cause and effect. A large spot of uniform illu-
mination, such as a purple disk on a white wall, seems uniformly vivid, but gan-
glion cells are in fact active for only its border, not its interior, making the vivid-
ness of the interior, no matter how apparently real, a downstream cerebral
computation. We think the purpleness of the center is directly causing our per-
ception of it as purple, but our perception of it as purple is an integration of
cause and effect. Similarly, when two lights flash in succession, provided they are
the right distance apart and the flashes are timed correctly, we see, and cannot
help seeing no matter how hard we try, a beam of light sweep from one to the
other. If the first is one color and the second is another, we see the beam switch
colors at the midpoint, before the beam has reached the second point, even
though the light from the second does not exist until the second flash. Our per-
ception of the beam, and our feeling that we are watching the beam in real time,
are both effects; so here, too, we integrate effects and causes, creating an objec-
tive sweeping beam of light that changes color before the second flash. The ef-
fects seem inherent in the cause. In this case, unusually, by covering up one light
or the other, we can get evidence that our perception is an integration.

Sensory projection, a universal feature of our perceptual life, also arises from in-
tegration. A sensation of pain in an ankle is constructed in our central nervous
system, but we “feel” the pain, of course, as located exclusively in the ankle. We
have conceptually integrated part of the cause with the mental effect, to create a
“painful ankle,” so that cause and effect are now located together in our mental
conception of the ankle. The neurobiological effects that constitute the “pain” are
distributed throughout the central nervous system, but the integrated cause and
effect have only the single, undistributed location of “the ankle.” Obviously, we
do cause-effect integration for the sensation of pain because it makes sense: The
anatomical ankle really does need attention and care. Phantom-limb phenomena
famously show the same kinds of integration, except that the ankle is actually ab-
sent in such cases. An amputee can feel not only pain in the missing ankle but
also that he has the ankle as a result. He may reach “absent-mindedly” down to
rub the ankle that is in fact not there. What has happened is that neurons that
used to connect to the ankle are still firing, causing the sensation of pain and in-
ducing the usual integration of cause and effect. The pressure for the brain to
achieve integration of cause and effect is so great that it will use conceptual
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blending to give an emergent structure not only a localized pain but also a phan-
tom body part in which that pain takes place. The amputee cannot control this
sensation even though it is outrageously opposed to everything he believes. Inte-
gration of sensory cause and effect is in this case badly misleading, but the inte-
grating brain charges ahead unimpeded.

HUMAN RITUALS

The integration of cause and effect is often the central motivation of ritual, and
here we can perceive consciously the difference between cause and effect even as
we see their integration. When the bride at a wedding reception throws the bou-
quet into a crowd of single women, whoever catches the bride’s bouquet is the
next to be married. Part of the effect—carrying the bridal bouquet—becomes
part of the cause—the event of catching. An effect distant in time—namely, the
next marriage—becomes a feature of the person who has caught the bouquet:
She is now the next in line. The ritual also creates the cause of the next marriage:
There is now a woman who has caught the bouquet and is therefore next in line.
A parallel ritual is the groom’s throwing of the garter. And it is often stipulated as
part of the combined ritual that the single man who caught the garter and the
single woman who caught the bouquet might be considered, at least for symbolic
purposes, a possible match. The ritual originally contains two spaces: The first is
the present wedding, with roles for bride and groom filled by two specific people;
the second is the unavoidable subsequent wedding, with unfilled roles for bride
and groom. Catching the bouquet and the garter fills these unfilled roles. It cre-
ates a symbolic fiction representative of that inevitable future wedding. The sin-
gle man and the single woman become counterparts of the future bride and
groom (themselves, by identity) and, therefore, counterparts of the present bride
and groom by analogy. In the integration network, these complex mappings
launch a rich blended space in which the single woman and man take on aspects
of the present bride and groom. In the blend, causes and effects are brought to-
gether: The single woman and man as causes of the future wedding are the imag-
inary bride and groom as effects, at least for the symbolic purposes of the ritual.
The bouquet and garter, which cause them to be the future bride and groom, are
also the symbolic equipment needed for the virtual courtship and wedding.

Eve Sweetser discusses a very rich public ritual, the Baby’s Ascent, in which
the newborn baby is carried up the stairs of the parents’ house. This ritual,
meant to promote the child’s chances of rising in life, gets its meaning by virtue
of an integration network. In one space, the baby is going to be carried up the
stairs. In the other space, which is schematic, someone is going to live a life of
some sort. This schematic space is already structured so that living a life is mov-
ing along a path in some manner, and good fortune is up and misfortune is
down. The stair ritual has been chosen because it has many elements that can
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map naturally to the schematic motion in the space of life. In the cross-space
mapping, the path up the stairs corresponds to the “course” of life, the baby is
the person who will live the life, the manner of motion up the stairs corresponds
to how the person “goes through” life, and so on. The main parts of the “life
course” space are projected into the blend, so that an easy ascent of the stairs de-
termines the child’s easy rise in life. The goal is of course to climb the stairs
smoothly all the way to the top. Running the blend is now imbued with deep
symbolic meaning, because in the blend whatever happens is the baby’s future
life. This has interesting effects: While it would be insignificant in actually car-
rying a baby up the stairs if one stumbled slightly on the third step, this manner
of motion takes on enormous significance in the blend, and is quite different
from stumbling on, say, the last step.

The ritual of the baby and the stairs integrates in a single, very brief, concrete
event the complicated and extended causal patterns of a human life. In the
blend, reaching the top of the stairs is the desired effect, a successful life. But
reaching the top of the stairs is also the ritual cause of the successful life because
the ritual is performed to bring about success in life. The blend presents the ef-
fect directly as contained in its cause. This ritual is fairly representative of rituals
in general, suggesting that such fundamental and elaborate human activities,
unparalleled in the animal world, make use of the operation of conceptual
blending as their basic instrument of imaginative invention.

PERSUASION AND REVELATION

Like complex numbers in mathematics, the ritual of the baby’s ascent is an en-
trenched integration network developed by a culture and taught to its young.
But these cause-effect blends can also be invented and communicated on the fly.
The state of California, for instance, recently undertook a billboard campaign to
persuade people to stop smoking. One such display presents the stark, virile pro-
file of a cowboy above the words “WARNING: SMOKING CAUSES IMPO-
TENCE.” It turns out that his cigarette is drooping. Understanding this ad re-
quires an integration network with several input spaces. A Virile Cowboy space
has the well-known smoking cowboy as presented in cigarette ads. He enjoys
smoking, and smoking is part of his social independence and sexual authority. A
Smoking Man space has a schematic man with a continued history of smoking.
In both of these input spaces, smoking a cigarette symbolizes “being a smoker.”
And an Impotent Man space has a man with an incomplete erection. First, under
instruction by the ad, we blend the Smoking Man space and the Impotent Man
space to create a blend in which being a smoker causes impotence. In this Impo-
tent Smoker blend, the cigarette is the cause of the unfortunate posture of the
bodily organ. The Impotent Smoker now becomes an input to a second blend,
whose other input is the original Virile Cowboy space. In this second network,
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the Virile Cowboy’s cigarette, the Impotent Smoker’s cigarette, and the posture of
the Impotent Smoker’s penis all project to the same element, yielding a cigarette
that droops. The Virile Cowboy and the Impotent Smoker are cross-space coun-
terparts who are fused in the blend, giving an Impotent Smoking Cowboy. In the
blend, cause and effect have been merged and present each other directly. To rec-
ognize one is to recognize the other. The blend is where the truth resides. It con-
flicts with the implications of the original Virile Cowboy input space, and that is
the point: We are to discount the Virile Cowboy space as false and instead see
things as the blend presents them.

Ads like this are not thought of as serious in the way that human rituals,
global mathematical insights, and human perception are. Yet all these human
activities are using the same basic mental operation, conceptual blending, to
achieve global insight through effective integration of cause and effect in imagi-
native ways. And in any case, the ad itself is more serious than we might think.
It is the culmination of inventive work by many people involved in a multimil-
lion-dollar campaign directed against rich and powerful industries. Its quite se-
rious purpose is to bring about a major shift in people’s social habits and con-
ceptions and thereby eliminate a range of major health problems. The ad is a
matter of life and death.

These cause-effect blends are also a matter of spiritual life and death. No
work of literature is more serious than Dante’s Divine Comedy, which offers
comprehensive instruction in the most fundamental moral issues of human ex-
istence. In the first section, the /nferno, we are given a tour of hell, its geography,
its principles, and its characters so that we may understand the varieties and na-
ture of sin. One of the most famous of Dante’s sinners is Bertran de Born, who,
when we meet him, is carrying his own head in his hand like a lantern. Dante,
en route through hell, has a conversation with the head. While living, Bertran
de Born had created strife between the English king and his son, so his place in
hell is with the “stirrers-up of strife”:

Perch’io parti’ cosi giunte persone,
partito porto il meo cerebro, lasso!

al suo principio che in questo troncone.
dal h to ¢

0s1 sosserva in me lo contrapasso.
Cosi / t

Because I parted people so joined,

I carry my brain, alas, separated

[from its root, which is in this trunk.
Thus is to be seen in me the retribution.

One input space has Bertran de Born as he was in life, the cause of the divi-
sion between the king and his son. The other input space is the schematic frame
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of someone who divides a physical object into two parts. According to a stan-
dard metaphoric connection in which social “division” corresponds metaphori-
cally to physical “division,” Bertran is the counterpart of the divider, king and
son are as a unit the counterpart of the single unified physical object, Bertran’s
sinful separating of king and son is the counterpart of dividing the single uni-
fied physical object, and the alienated king and son are the counterparts of the
two halves of the divided object. In the blend, Bertran is blended with the di-
vided physical object, thus fusing the cause (Bertran) from one space with the
counterpart effect (divided physical object) from the other. The punishment fits
the crime. Bertran’s body, a physical object, fits naturally in the blend into the
schema of physical division as a man who gets decapitated. The imaginative
connections achieved in the network work together to give us in the blend an
image that integrates cause and effect. This is in general Dante’s goal: to lead us
to see the consequences of a sin in the sin itself. On earth, we may have trouble
seeing correctly into the nature of our soul and its relation to God. In the /n-
ferno, the proper inferences are presented directly.

" CHAPTER 5
ZOOM OUT

LIVING IN THE BLEND

As long as our perceptual and sensory systems are working properly, it is almost
impossible for consciousness to see outside the blend of cause and effect. In
other cases, such as rituals and ads, it is easier to separate cause and effect con-
sciously: Catching a bouquet is different from getting married, going up stairs
is different from leading a successful life, smoking is different from impotence.
In activities involving high-level abstract thinking, such as mathematics, we
need both a step-by-step separation of cause and effect and a global under-
standing in which they are integrated. How thoroughly our conscious appre-
hension is limited to the blend depends on the kind of activity that blending
serves. In the case of sensation and perception, our conscious experience comes
entirely from the blend—we “live in the blend,” so to speak. In other activities,
conscious apprehension has more leeway to go back and forth, to “live in the
full integration network.”

Question:

* Why would it ever be a good thing to be condemned to live only in the
blend?
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Our answer:

As we discussed at the opening of this chapter, we live in the blend for activi-
ties that are crucial to survival—perception, sensation, arousal, immediate reac-
tion to basic environmental threats. In the face of such threats, global and im-
mediate insight is the priority, and there is little survival value in checking step
by step how that global insight is achieved. Thus we evolved to be conscious of
only the blend. For obvious reasons, we also live in the blend for basic mathe-
matical and physical reasoning: We see globally and instantly that three apples
are more than one and that the limb falling from the tree is going to hit us un-
less we jump out of the way. These kinds of global insights are most impressively
displayed in sports events—for instance, when the centerfielder runs to catch a
fly ball. In contrast, the development of sciences leads consciousness to live in
the entire network: Global and creative insights require the blended space.
Proofs, analysis, and verification and communication of theories require explicit
unpacking of cause and effect.

It is often desirable to decrease the extent to which consciousness lives in the
full network. The acquisition of expertise is in many respects the achievement of
successful integration networks in which living in the blend gives you the de-
sired effects with no conscious attention to the other spaces. Recall that the Ski-
ing Waiter begins with two quite separate spaces and an instruction to try to
blend them. Expert performance consists in having acquired the blended pat-
tern in such a way that it is felt consciously as primitive. The child learning let-
ters maintains a forceful distinction between seeing a shape and seeing a letter:
The first causes the second. But very soon, the child cannot distinguish the
cause from the effect: She can no longer see the shape without seeing the letter.

HAVING YOUR CAKE
AND EATING IT TOO

We have now seen a wide range of cases in which there is a need to be able to
maintain simultaneously what look like contradictory representations. In the
ritual of the baby’s ascent, a full life in the blend passes in the space of time
needed to climb the stairs, even as we remain aware of the huge difference be-
tween a lifespan and an ascent of stairs, as they are represented in the input
spaces. And in Bertran de Born’s case, we grasp the full force of Dante’s instruc-
tion in the blend, where Bertran is decapitated, even though in the inputs he
never loses his head.

Question:
* Isn’t holding contradictory representations irrational?
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Our answer:

No, obviously, since we have now seen many reasons why the multiple repre-
sentations and the blends are efficient at many levels of cognition. Usually, each
space in a network is internally consistent, even though the spaces themselves
may contradict each other, as in counterfactuals. In some cases, blending may
create blends that are 7nternally contradictory, because that internal contradiction
is significant for the rest of the network. In reductio ad absurdum blends, for ex-
ample, the self-contradiction of the blended space shows that the new assump-
tion, which is in one input, does not have a legitimate place in the mathematical
system, which is comprehensively available for activation in the other input.

RITUAL PROJECTIONS

Rituals are performed carefully and accurately, in an atmosphere of seriousness
and even solemnity. It is not only the core events of a ritual that count—such as
getting the baby up the stairs. “Minor” aspects of the performance may be crucial.

Questions:
* Why are people such sticklers about rituals?
* Why do rituals have to be performed just so?
* If rituals are complex blends, what is the role of the “minor” aspects of the
performance in such blends?

Our answers:

Rituals integrate cause and effect, so that any aspect of the performance can
be experienced as simultaneously a cause and its effect in both the blend and the
future life. Running the blend therefore assumes deep significance. Scripting it
is one thing, running it is quite another, and the performance may contain
events that are not in the script. This is an example of what we have called emer-
gent structure in blends. An unexpected slight stcumbling on the third step, ob-
viously inconsequential in the input space of climbing the stairs, can neverthe-
less cause observers of the ritual to catch their collective breath in apprehension.
An abnormally quick ascent might be experienced as a successful but too-brief
life and, therefore, as a bad performance of the ritual. Since lives are rich and so
are manners of performing ritual acts, the possibilities for projection from the
ritual to the life are open-ended, and the conservative script of the ritual is
meant to shut down the possibilities of unintended projections that could mean
harm for the infant. The ritual is meant to give the best possible life, so any de-
parture from the norm can count as a detriment. Having the integration net-
work does not require belief in its efficacy, but having it is sufficient to activate
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emotions in the blend. Independent of any belief, one does not want the ritual
to go wrong, because for both believer and nonbeliever its going wrong calls up
real emotions that are part of an important social situation.

Although many participants may lack belief in the efficacy of a ritual, they
have a shared interest in achieving optimal correspondence between the per-
formance of the ritual and the reality it is meant to capture. The performance
can label the participants, and the labels can have social effects over time, mak-
ing the performance ultimately self-fulfilling. The blend, for social reasons, can
create its own efficacy. For instance, someone who has undergone the ritual of
being made a knight, including praying on his knees in full armor all night and
then rising to leap onto his horse, might be expected to behave dutifully, pi-
ously, and courageously, and this expectation can call forth from him duty,
piety, and courage. The members of the community will also be biased to judge
even his ambiguous actions as dutiful, pious, and courageous. The label is a
global insight integrating vast ranges of cause and effect. The knight’s good
qualities cause him to become a knight, but his being a knight causes him to
have those qualities.

An extreme case of this integration is voodoo death, where belief in the effi-
cacy of the network is basic for both the community and the victim; indeed, the
effect of these beliefs is that the social body and the physiological body conspire
to make the death happen. In the blend, the victim is dead, and so the body
does what it can to match that blend.

Some rituals are trials: Elements of the blend are left undecided in the script,
to be determined by acting out the ritual. Trial by water is a ritual in which guilt
or innocence is left unscripted. But the ritual of the baby and the stairs is not
meant to be a trial. The script for the blend includes the desired outcome, and
the only question is whether the performance will match the script. The script is
intentionally made easy to perform, so that the performance will match the
script closely.

Clearly, then, a ritual blend needs additional specifications in order to count
as a trial, a prediction of the future, a virtual enactment of what we want to hap-
pen or not happen, a glimpse of another world, or a technique of discovering
history. Baptizing a baby by immersion is meant to make it eligible for spiritual
salvation, not to protect it against drowning or to make it good at having deep
thoughts. But even though rituals are constrained by social purposes, new
meaning can arise inadvertently, as in the case of the stumbling on the stairs.
This is a remarkable property of human cognition. An artificial intelligence pro-
gram runs strictly according to its script, but human rituals, which seem highly
scripted, depend on blends, and emergent meaning is always part of the blend-
ing process. The ritual takes place embedded in the full richness of human life,
and the principles of emergent meaning can always recruit from that richness.
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IMPLICIT COUNTERFACTUAL SPACES

Throughout this chapter, there have been alternative notions hanging in the
background: The baby will have a good life or a bad life, the cowboy is virile or
impotent, someone sins and is punished or does not sin and is rewarded.

Question:
* Where are these alternative notions in the theory of blending?

Our answer:

This is a subtle and deep question. It leads to a large theoretical principle of
conceptualization—namely, that conceptualization always has counterfactuality
available and typically uses it as a basic resource. As we discussed earlier, to un-
derstand even so simple a sentence as “There is no milk in the refrigerator” re-
quires constructing a network with counterfactual spaces: The desired space has
the milk in the refrigerator, the other input space corresponds to the present sit-
uation, and the blend has a counterpart for the milk but the disanalogy between
the inputs corresponds to the property absent in the blend. The blend is coun-
terfactual with respect to the desired input. Language offers many expressions
by which we prompt listeners to construct counterfactuality:

I do have a car; otherwise, I would ride by bike.

I will not listen.

You'll be gone tomorrow? 700 bad!You could have come to my party.
He missed the ball.

Far from being impeded by this pervasive feature of incompatibility in concep-
tualization, blending draws some of its power from being able to operate over
incompatible spaces. In the Smoking Cowboy network, the Impotent Smoker
space brings with it implicitly a contrasting mental space in which a nonsmoker
is a stud. To the extent that the Virile Nonsmoker space is activated, it will clash
with the space of the Virile Smoking Cowboy. And in fact it is strongly acti-
vated, as the approved and desired scenario.

The Impotent Smoking Cowboy blend has two inputs: the Virile Smoking
Cowboy and the Impotent Smoker. The first is something to emulate, the second
something to avoid. Thus they clash on a central element. Blending works effec-
tively over this clash to produce the blended space with the drooping cigarette. In
that space, the Cowboy retains all of his superficially attractive facial and sartorial
features, but his true essence is revealed via the drooping cigarette. This blended
Cowboy prompts the projection of impotence back to the original Virile Cow-
boy input, thus leading to crucial revision of its original implications.
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VITAL RELATIONS
AND THEIR COMPRESSIONS

To see a World in a Grain of Sand
And Heaven in a Wild Flower,
Hold Infinity in the palm of your hand
And Eternity in an hour.
—William Blake

THIS BOOK STARTED WITH the ambitious claim that we are now entering an
age in which the key intellectual goal is not to celebrate the imagination but to
make a science of it. Imagination is at work, sometimes invisibly, in even the
most mundane construction of meaning, and its fundamental cognitive opera-
tions are the same across radically different phenomena, from the apparently
most creative to the most commonplace. These operations are characteristic of
the human species. Though taken for granted by human beings, they are ex-
traordinary by any other standard.

Conceptual integration is at the heart of imagination. It connects input
spaces, projects selectively to a blended space, and develops emergent structure
through composition, completion, and elaboration in the blend. This funda-
mental cognitive operation has not previously been studied. What would it
mean to study this operation? Is it enough to recognize the phenomenon and

describe it broadly? Should this book end here? What is left to do?

THE ANALOGY WITH CHEMISTRY

That atoms combine to form molecules by sharing electrons is surely the funda-
mental principle of chemistry. But when we consider the world of molecules fa-
miliar to us—water, salt, citric acid, serotonin, glucose, granite—this world is
not explained by that principle. Knowing the principle will not provide a cate-
gorization of molecules, or tell you which molecules are possible and which are
not. It will not predict which forms are more likely than others, characterize the
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stability of an individual molecule, or describe how to go about making new
molecules for medical purposes. The principle is true and basic, but it does not
solve any particular problem of chemistry. Rather, it opens a way to formulate
certain problems and think about possible solutions. Over many years, chem-
istry and its later incarnations of organic chemistry and biochemistry developed
a very careful and elaborate taxonomy of atoms. It studied the principles of their
distinctions, which atoms would combine with others and in what proportions,
and the complicated nature of the chemical bond.

A science of blending needs to follow the same track. We turn now to the
study of recognizable types of integration networks, principles and pressures
that guide the formation of integration networks, constraints and biases in-
volved in making connections, and, further, subprinciples covering such topics
as emergent meaning in the blend and emergent meaning in the network.

The marvelous systematic products of chemistry—acids and bases, colors
from titration, metabolism—are not foretold in the principle that atoms com-
bine to make molecules. And the marvelous systematic products of blending—
“living in the blend” during perception, reasoning through counterfactual
spaces, the emergence of mathematical concepts like complex numbers, the de-
sign of computer interfaces, the evolution of language forms that prompt for
specific patterns of blending—are not foretold in the principle that input spaces
blend to make new spaces with emergent meaning. Just as explaining the mar-
velous systematic products of chemistry requires pursuing the details of what
happens when atoms combine, so explaining the marvelous systematic products
of blending requires pursuing the details of what happens when spaces blend.
We hope to show that the study of blending, like chemistry, has the potential to
change our view of the world, subsuming many disparate phenomena for which
we had partial descriptions, connecting them, and branching out to discover
new phenomena we had not seen. Many phenomena for which we had partial
descriptions—categorization, mathematical invention, metaphor, analogy,
grammar, counterfactual thinking, event integration, various kinds of learning
and artistic creation, global insight integrating vital relations like cause and ef-
fect—are products of the same well-defined imaginative operation. The unity of
chemical processes is the scientific basis for explaining the diversity of their
products, the different chemicals, because the diversity flows from the many
ways in which the processes play out. This diversity is not explained by listing
surface symptoms: Water is clear, vinegar tastes “acidic,” arsenic is toxic, iron
rusts but gold does not. Although these surface symptoms are crucial to our
lives and much of the motivation for true chemistry lies in trying to explain
them, the science of chemistry cannot take them as explanations themselves or
even as primitives of scientific explanation. Similarly, the products of blending
are different in crucial ways. Just as in the case of chemistry, the unity of the



Vital Relations and Their Compressions 91

operation of blending is the scientific basis for explaining the astounding diver-
sity of its products, because the diversity flows from the many ways in which the
basic principles of blending play out.

THE ANALOGY WITH EVOLUTION

The simple and general principle of biological evolution is that a system whose
elements vary and descend with inheritance under selection pressures produces
great biological variety. Richard Dawkins writes, “Never were so many facts ex-
plained by so few assumptions.” But Dawkins is overstating the theory’s sim-
plicity. The general principle by itself explains nothing. Explaining any of the
interesting facts of biological evolution requires a large, detailed, and systematic
theory about how that general principle plays out in different niches, along
paths of development, under different boundary conditions. The fascinating
parts of the inquiry lie in connecting the real world around us to this mysterious
general process of mutation, descent, and selection. We want to know where
birds came from, how the panda got its thumb, why large fierce animals are rare,
why the American pronghorn still runs from the ghosts of its predators. We
want to know how the evolutionary river flowed out of Eden. This fascinating
pursuit of knowledge is a matter of discovering what counts as an element, a
variance, a descent, an inheritance, or a selection pressure, and developing theo-
ries of how these parts of the evolutionary process interact.

The theory of conceptual integration faces the same hard challenge. The
simple and general network model of conceptual integration presented in
Chapter 3 covers a great deal of ground and, on its face, seems to fit great ranges
of human thought and language. It is a powerful scheme that covers many con-
ceptual facts. But by itself it explains nothing.

Explaining the interesting facts of conceptual evolution requires a large, de-
tailed, and systematic investigation of the ways in which the network model
plays out in different conceptual niches, along paths of conceptual develop-
ment, with different purposes, in different contexts, with different affordances,
between different people with different hopes, beliefs, and desires. As with evo-
lutionary theory, the fascinating parts of the inquiry lie in connecting the real
mental world around us to this mysterious general network model. We want to
know where scientific discoveries come from, how we think about what might
have been, how we can make sense of the American pronghorn’s flight from the
ghosts of predators past. We want to know why we, alone among all biological
species, have rich, emotion-laden rituals. We want to know the bends and turns
in the conceptual rivers of our mental lives. We want to know the paths imagi-
nation took and explore the most challenging enigma in the universe: the way
we think!
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COMPRESSION OF
VITAL RELATIONS

We do not establish mental spaces, connections between them, and blended
spaces for no reason. We do this because it gives us global insight, human-scale
understanding, and new meaning. It makes us both efficient and creative. One
of the most important aspects of our efficiency, insight, and creativity is the
compression achieved through blending. In the previous chapter, we saw spectac-
ular compressions of cause and effect in the Impotent Smoking Cowboy, the
Baby’s Ascent, and Bertran de Born.

Certain conceptual relations, such as cause-effect, show up again and again in
compression under blending. We call these all-important conceptual relations
“vital relations.”

Let us take another look at the Bypass. We have talked generally about cross-
space links between the inputs. The finer-grained structure of these links is ex-
tremely interesting. It includes links from cause to effect, links through time and
through space, links through change, and links through identity. The input with
the children in school and the quality of their education is causal for the input
with doctors of a certain level of competence. This is a Cause-Effect link between
the inputs. There is an interval of at least a couple of decades between the chil-
dren and the doctors. This is a Time link between the inputs. There is a displace-
ment between the physical space of the schoolroom in one input and the physical
space of the operating room in the other. This is a Space link, where in this in-
stance we mean physical space. There is a counterpart link between the children
at one stage of life and the doctors later. This is an Identity link. And, finally,
there is a transformation of the children into the doctors. This is a Change link.

Blending plays marvelous and imaginative tricks with these links. Look once
more at the blended space in the Bypass. Every one of these “outer-space” links
between the inputs to the conceptual integration network has a compressed
counterpart in the blend! There is still cause-effect in the blend, but now the
children must learn all at one shot. There is still a time interval between now and
the surgery, but it has been compressed from over twenty years into the few min-
utes between the time on the clock and the time of the surgery. In the blend, the
schoolroom is the operating room. This is space compression. In the blend,
the children are the doctors. The “outer-space” link of personal Identity running
over thirty years between people whose appearance, experience, and belief are
very different is compressed into what we call “uniqueness” in the blended space.
The “outer-space” protracted change of the youngsters into employed adults is
also compressed in the blend into uniqueness.

The Bypass example shows very vividly how links between the input mental
spaces—what we call “outer-space” links—can be compressed into relations
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inside the blend—what we call “inner-space” relations. Cause-Effect and Time
are scaled down to tighter Cause-Effect and briefer Time in the blend. Incom-
patible physical spaces are compressed into the same physical space. Identity
and Change are compressed into Uniqueness. This example gives us in minia-
ture a demonstration of the compression of “outer-space” links into “inner-
space” relations under blending. And it gives us the beginning of a list of “vital
relations” that show up repeatedly in compression under blending. Cause-
Effect, Time, Space, Identity, Change, and Uniqueness are Vital Relations that
we see in the Bypass.

TYPES AND SUBTYPES
OF VITAL RELATIONS

Change

Change is a very general Vital Relation, connecting one element to another and
suites of elements to other suites. In the Bypass, the children change into adults.
Conceptually, a sapling and the tree it grows into set up two mental spaces con-
nected by Change. Age changes a person, translation changes a text, “American-
izing” something foreign changes it into something suitable for Americans. Men-
tal spaces are dynamic, so change can be located within an individual mental
space, as when we have a mental space for a flash, or pushing an object, or be-
coming hungry or cold, or for a match’s being blown out.

An outer-space Change link is often bundled with an outer-space Identity
link. In the Bypass, for example, the child who changes into a doctor remains
the identical person. Change, with or without Identity, can be compressed into
Uniqueness in the blend. If the devil “changes” Hitler into the Virgin Mary,
there was no Identity connector between them, but in the blend they are a
Unique being. There are less obvious but more noticeable cases where Unique-
ness arises in the blend even though there is no Identity relation between partic-
ular elements in the outer-space links. Consider, for example, the presentation
of the evolution of dinosaurs into birds in Figure 6.2. Here, we see a dinosaur
chasing a dragonfly, unable to catch it. We also see the dinosaur at a series of lo-
cations along a path. At each location, the dinosaur looks increasingly bird-like.
The dragonfly is always the same. At the last step, the dinosaur is now a bird
and the dragonfly is in its beak.

In the outer-space relations between the stages of the dinosaur evolution,
there are no Identity relations between particular dinosaurs. Instead, there are
relations of Cause-Effect (genetic evolution) and Analogy (one dinosaur is anal-
ogous to another) and Disanalogy (generation-to-generation differences in the
dinosaur phenotype). These outer-space relations are related: The Disanalogy is
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Outer Space

Inner Space

FIGURE 6.1 GENERAL SCHEME FOR THE COMPRESSION OF AN OUTER-

SPACE RELATION TO AN INNER-SPACE RELATION

accounted for by the Cause-Effect relation of biological evolution. But in the
blend, we have a unique dinosaur that has undergone change during its lifetime.
We are not fooled by this presentation: We know there is no unique dinosaur
who became a bird. But the blend gives us an efficient compression of change
into uniqueness at human scale, which allows us to manage the network of evo-
lutionary change from dinosaurs to birds. The connections between the blend
and the inputs never disappear. We work not just with the blend but with the
entire integration network.

Everyday language includes expressions for automatically compressing Dis-
analogy into Change. “My tax bill gets bigger every year” presents a compressed
blend at human scale in which there is a single thing whose size changes. We au-
tomatically decompress Change in the blend into outer-space Disanalogy be-
tween quite distinct tax bills.



FIGURE 6.2 THE EVOLUTION OF DINOSAURS INTO BIRDS (SOURCE: WEXDO,
1992.)

Identity

Identity may be the most basic Vital Relation. As we explained in Chapter 1,
identity is taken for granted as primitive, but it is a feat of the imagination,
something the imagination must build or disassemble. We connect the mental
spaces that have the baby, the child, the adolescent, and the adult with relations
of personal identity, despite the manifest differences, and we relate these iden-
tity connections to other vital relations, of Change, Time, and Cause-Effect. As
we go along, we will see how blending is a powerful and supple instrument for
creating and disintegrating identity.

In the Buddhist Monk, the monk in one input is “identical” to the monk in
the other. This kind of connection seems absolutely straightforward. But identity
connectors always involve interesting differences: For example, one monk is a
few days older than the other, just as “Mary” as a baby and “Mary” as a fifty-year-
old CEO and grandmother are linked by an identity connector across temporally
separate spaces. That connection has nothing to do with objective resemblance,
or shared visible features. Rather, identity across spaces is a stipulated connec-
tion. The complexity of identity connections across spaces leads to phenomena
like referential opacity, which have long vexed philosophers of language. Identity
connectors do not have to be one-to-one across inputs. “If he were twins, he
would hate himself” prompts for a network in which one person in one input
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space has zwo identity counterparts in the other space. In the blend, the twins are
counterparts by identity of the single person in the first input space. The “Mary”
case is typical of identity connection, and a proper name like “Mary” is a way of
keeping track of corresponding elements across spaces. But identity can also link
less specific elements—in particular, roles. In understanding “In France, the pres-
ident is elected for a term of seven years, while in the United States /e is elected
for a term of four years,” we connect as identical the role president in the French
space and the role president in the American space, and this is why we can use
“he” in this way. Just as with “Mary,” the identity connection is manufactured:
The two presidential roles are remarkably different in the two countries. Identity
connection can occur between highly unspecific elements, between a “leader” in
one space and a “leader” in another, between a cause in one space and a cause
in another, and so on. We can say, incorrectly of course, “The cause of the fall of
the Roman Empire was the invasion of the Goths, but for the British Empire, iz
was failure to modernize.”

Time

Time is a Vital Relation related to memory, change, continuity, simultaneity,
and nonsimultaneity, as well as to our understanding of causation. The Bud-
dhist Monk, Regatta, and the Bypass all have inputs separated in time, but the
blends bring those times together. In the Baby’s Ascent, a lifetime is compressed
into less than a minute in the blend. Conceptually, New Year’s Day in 2000 and
New Year’s Day in 2001 are two mental spaces connected by Time.

Space

Space is a Vital Relation much like Time. The Debate with Kant and many
other blend networks, such as the Mythic Race, studied in Chapter 7, have in-
puts separated in physical space but a blend with a single physical space. Blends
very frequently compress over Space.

Cause-Effect

Cause-Effect is a Vital Relation we have already discussed. A fire in a fireplace is
connected by Cause-Effect to the cold ashes. It is not enough to see one thing as
caused by the other; rather, we need the two proper mental spaces, the one with
the logs burning and the one with the ashes. These are connected by Vital Rela-
tions of Time (one space is later than the other), Space (they are in the same
place), Change (the logs become the ashes through the transformation of burn-
ing), and Cause-Effect (the fire causes the change and the existence of the
ashes). There are subtypes of Cause-Effect. Producer-Produced is one.



Vital Relations and Their Compressions 97

Part-Whole

Useful integrations of Part-Whole Vital Relations are more common than we
might think. We point to a picture of a face and say “That’s Jane Doe,” not
“That’s the face of Jane Doe.” We have constructed a network mapping the in-
dividual to the picture of what seems to us her most salient part, her face. In the
blend, the face is projected from one input and the whole person is projected
from the other. In the blend, face and person are fused: The face is the personal
identity. The part-whole connection between the face and person in the input
spaces becomes uniqueness in the blend. The same could be done with finger-
prints, X rays, and, in specialized circumstances, other body parts, as when we
see an advertisement for a ring and say, seeing only the hands, “That’s Jane
Doe.” The Vital Relation between the input spaces is Part-Whole, and it gets
compressed by blending into Uniqueness. A more unusual example, for most of
our readers, is Voodoo Death. One input space has parts of a person (hair, fin-
gernails, photographs of the face); the other has the person. There are part-
whole connections between the spaces. In the blend, the parts and the whole are
fused, so that causation for the parts is causation for the whole. For example,
burning the hair is, in the blend, killing the person. Burning the hair (the cause)
and dying (the effect) happen simultaneously in the blend.

Representation

One input can have a representation of the other—as in a sketch of a person or
a picture of a baby. When we think of an input as a representation, we build a
conceptual integration network. One input corresponds to the thing repre-
sented; the other, to the element that represents it—as with paint of different
colors on a canvas. In the blend, the representation link between the thing rep-
resented and the thing representing it is typically compressed into uniqueness.
We look at the painted canvas and say “Here is Queen Elizabeth. She is dressed
as Empress of India.” We see the actor on stage and say “Richard I is in prison.”
We look at the marble statue and say “They are just about to kiss.” We enter the
“world of representations” by constructing blended spaces in integration net-
works. We do not lose sight of the inputs. We keep active the mental spaces in
which the paint is just paint and not the Queen, in which the actor is an Amer-
ican employee in Hollywood and not Richard II, and in which the marble is
only marble.

When we look at a picture of the face of Jane and say “This is Jane,” we are
actually using a complicated network with multiple blending and compression.
Here we have a very basic and automatic blending network in which a person is
linked to her body, and they are compressed in the blend into a unique element.
There is also a systematic one-to-one mapping between bodies and faces. The
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neurobiological fact that faces are, through face recognition, the most salient
part of the body for the purpose of maintaining identity favors another blend in
which the Part-Whole and Identity connectors between the person and the face
are compressed in the blend into uniqueness. If you have “seen Jane,” “met
Jane,” or “caught a glimpse of Jane,” the implication is that you have seen her
face. It is this blend of person and face that underlies conceptions of “saving
face,” “faceless bureaucrats,” and “defacing” something in the sense of altering
its identity. In addition, we can have a representation link between Jane’s face
and a picture of Jane’s face. But since we already have the blend in which Jane’s
face is the same as Jane, the picture of Jane’s face is automatically a representa-
tion of Jane herself, and in the new blend, it is Jane. All of this is involved when
we say, of the picture, “This is Jane.”

Role

Role is a ubiquitous Vital Relation. Lincoln was president, Elizabeth is queen,
and the president is the head of state: Roles have values. Lincoln, in 1863, is a
value for president; Elizabeth, today, is a value for queen; and president, in the
United States, is a value for head of state. Within mental spaces, and across
mental spaces, an element can be linked, as a role, to another element that
counts as its value. Elements are roles or values not in some absolute sense but
only relative to other elements. President is a role for the value Lincoln, and a
value for the role head of state. The canonical opportunities for compressing
roles are fascinating. In the simplest-looking case, we have a role like Pope in one
input and a value like Karol/ Wojryla in the other, and a unique element, Pope
John Paul II, in the blend. Once we have a serial string of such unique elements,
Pope John XXIII, Pope Paul VI, Pope John Paul, Pope John Paul II, and all their
precursors, we can make another blend in which there is one unique Pope who
goes through many cycles and we can say “He was Italian for centuries but in
1978 he was Polish for the first time.” When Pope John Paul, born Albino Lu-
ciani, died a month after Pope Paul VI, born Giovanni Montini, a newspaper
ran the headline “Pope Dies Again!”

Analogy

Analogy depends upon Role-Value compression. Suppose we have one network
with Pope in one input and Giovanni Montini in the other and Pope Paul VI in
the blend, and we have another network with the same role, Pope, in one of its
inputs and Albino Luciani in the other and Pope John Paul in the blend. In this
case there is an identity connector between the Role input in one network and
the Role input in the other. We say that Pope John Paul and Pope John VI are anal-

ogous, and what we mean, exactly, is that we have two Role-Value compression
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networks that have the same Role input. In other words, when, through blend-
ing, two different blended spaces have acquired frame structure in common, they
are linked by the Vital Relation of Analogy.

Here’s another example: Stanford is a West Coast “analogue” to Harvard.
Both blending networks have the same American university frame with the role
prestigious private American research university. One network has the value Stan-
ford in the other input; the other network has a different value, Harvard, in the
other input. The blends in the two networks are linked by Analogy because of
the identity of those input roles.

As we saw in the case of the Pope who dies again, and as we will see again in
detail in Chapter 7 in our discussion of the Pronghorn, Analogy is routinely and
conventionally susceptible to compression into Uniqueness and Change. In the
case of the dinosaur trying to become a bird so it can catch the dragonfly, the
Analogy and Disanalogy of multiple dinosaurs through evolution is first com-
pressed into Identity and Change between a much smaller number of mental
spaces, corresponding to the small number of dinosaurs we see on the path
chasing the dragonfly; the compression of Analogy into Identity makes all these
dinosaurs identical. With one more step of compression, we now “see” a unique
dinosaur changing as it chases a unique dragonfly, even though the cartoon
merely shows us several animals that look quite different.

Disanalogy

Disanalogy is grounded on Analogy. We are not disposed to think of a brick and
the Atlantic Ocean as disanalogous, but we are disposed to think of the Atlantic
Ocean and the Pacific Ocean as disanalogous. Disanalogy is coupled to Analogy.
Psychological experiments show that people are stymied when asked to say what
is different between two things that are extremely different, but answer immedi-
ately when the two things are already tightly analogous. Disanalogy is often
compressed into Change. So the disanalogy between the various dinosaurs at
different stages of evolution corresponds, in the blend, to change in one unique
dinosaur. Alternatively, if the blend has multiple slots with the same role, the
disanalogous values can be brought in as separate values for those multiple slots,
as in the case where the disanalogous boats are brought in as contesting boats in
the Regatta blend, or the disanalogous Kant and the modern philosopher are
brought in as debating philosophers in the Debate with Kant.

Property

Property is a Vital Relation in an obvious way: A blue cup has the property blue.
A saint has the property holy. A murderer has the property guilty. The most obvi-

ous status of a property is as an inner-space vital relation: In the space of the blue
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cup, the cup is intrinsically blue. Blending often compresses an outer-space vital
relation of some sort into an inner-space relation of Property in the blend. For
example, outer-space Cause-Effect links can be compressed into Property rela-
tions in the blend. A warm coat is something that causes you to be warm; it is
not something that is warm itself, but in the blend, it is has the Property warm.

Similarity

Similarity is an inner-space Vital Relation linking elements with shared proper-
ties. Human beings have perceptual mechanisms for perceiving similarity di-
rectly (extremely complex ones, from a neurobiological point of view), as when
we place two pieces of fabric next to each other and see the similarity in their
color. This direct perception of similarity is a human-scale scene. More diffuse
outer-space links in mental space networks can be compressed into Similarity in
the human-scale blend. For example, outer-space Analogy can be compressed
into direct Similarity in the blend.

Category

Category is a Vital Relation like Property. The most obvious status of a category
is as an inner-space vital relation: In the space of Northern Light's run in 1853,
Northern Light is a clipper ship. Blending can compress outer-space Vital Rela-
tions such as Analogy into Category in the blend. For example, what starts out
as an outer-space analogy between a biological virus and an unwanted destruc-
tive computer program that invisibly comes to reside on your computer is com-
pressed into a Category relation in the blend: In the blend, the computer pro-
gram is a virus.

Intentionality

Intentionality covers a group of vital relations having to do with hope, desire,
want, fear, belief, memory, and other mental attitudes and dispositions directed
at content: We fear it will rain, hope we will get home, believe we are in Califor-
nia, remember that we were in France. We interpret each other on the basis of
the view that people’s actions and reactions are intentional in this technical
sense. Intentionality is crucial because everything we do and think and feel is
based on the relations it covers. It makes a difference to us whether the glass
breaks accidentally or because we meant to break it. When something happens,
our two major choices for framing the event, as Erving Goffman points out, are
as a natural and unintentional “happening” or as a scripted “happening” that in-
volves intentionality. We can say that “he died of cancer” or that “cancer took
him.” The second option adds some intentional framing. Religious thought, as
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part of its systematic global insight, frequently adds intentional framing to the
natural world: Death is not a purely natural event but now something involving
divine or infernal intentionality.

Intentionality is often heightened under blending. For example, in Regatta,
the crew of Grear American I1 is of course aware of the historical space in which
Northern Light made its run. In the blend, the catamaran crew is competing di-
rectly against Northern Light. The race frame brings with it a tight relation of in-
tentionality, involving not only knowledge of facts but also desire, fear, compe-
tition, and effort. The case is very similar in Debate with Kant. In other cases,
compression creates Intentionality in the blend. In the Dinosaur Takes Flight
example, the dinosaurs in the input spaces are not trying to evolve into birds in
order to eat a dragonfly, but in the blend, the unique dinosaur is.

Uniqueness

Uniqueness obtains automatically for elements in the blend, and we take it for
granted. The importance of Uniqueness in a technical sense is that many vital
relations compress into Uniqueness in the blend.

The vital relations we will encounter repeatedly are these:

Change
Identity

Time

Space
Cause-Effect
Part-Whole
Representation
Role

Analogy
Disanalogy
Property
Similarity
Category
Intentionality
Uniqueness

There are canonical patterns of compression over these vital relations that we
will encounter again and again. Compression can scale Time, Space, Cause-
Effect, and Intentionality. Analogy can be compressed into Identity or Unique-
ness. Cause-Effect can be compressed into Part-Whole. Identity itself is rou-
tinely compressed into Uniqueness. It is also a fundamental power of the way
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we think to compress Representation, Part-Whole, Cause-Effect, Category, and
Role into Uniqueness. Other compressions will be studied as we progress.

There are also canonical patterns of proliferation of Vital Relations. Cause-
Effect can be added to Analogy. Intentionality can be added to Cause-Effect.
Representation can be added to Cause-Effect. Change usually comes with
Uniqueness or Identity.

Vital Relations are what we live by, but they are much less static and unitary
than we imagine. Conceptual integration is continually compressing and de-
compressing them, developing emergent meaning as it goes. Certain basic ele-
ments of cognitive architecture make blending and compression possible; we
consider these next.

BASIC STRUCTURES
AND CONNECTIONS

We now turn to some fundamental properties of mental spaces and the connec-
tions between them.

What Is a Space?

As we have seen, mental spaces are small conceptual packets constructed as we
think and talk, for purposes of local understanding and action. They are very
partial assemblies containing elements, structured by frames and cognitive mod-
els. As explained in Chapter 2, our hypothesis is that, in terms of processing, el-
ements in mental spaces correspond to activated neuronal assemblies and link-
ing between elements corresponds to some kind of neurobiological binding,
such as co-activation. On this view, mental spaces operate in working memory
but are built up partly by activating structures available from long-term mem-
ory. Mental spaces are interconnected in working memory, can be modified dy-
namically as thought and discourse unfold, and can be used generally to model
dynamic mappings in thought and language.

Spaces have elements and, often, relations between them. When these ele-
ments and relations are organized as a package that we already know about, we
say that the mental space is framed and we call that organization a “frame.” So,
for example, a mental space in which Julie purchases coffee at Peet’s coffee shop
has individual elements that are framed by commercial transaction, as well as by
the subframe—highly important for Julie—of buying coffee at Peets.

Spaces are built up from many sources. One of these is the set of conceptual
domains we already know about (e.g., eating and drinking, buying and selling, so-
cial conversation in public places). A single mental space can be built up out of
knowledge from many separate domains. The space of Julie at Peet’s, for example,
draws on all of the conceptual domains just mentioned. It can be structured by
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frames other than commercial transaction, such as taking a break from work, going
to a public place for entertainment, or adberence to a daily routine. Another source
for building mental spaces is immediate experience: You see the person Julie pur-
chasing coffee at Peet’s and so build a mental space of Julie at Peet’s. Yet another
source for building mental spaces is what people say to us. “Julie went to Peet’s for
coffee for the first time this morning” invites us to build a new mental space, no
doubt one that will be elaborated as the conversation continues. In the unfolding
of a full discourse, a rich array of mental spaces is typically set up with mutual
connections and shifts of viewpoint and focus from one space to another.

Mental spaces are built up dynamically in working memory, but they can
also become entrenched in long-term memory. For example, frames are
entrenched mental spaces that we can activate all at once. Other kinds of en-
trenched mental spaces are Jesus on the Cross, Horatio at the bridge, and the
rings of Saturn. An entrenched mental space typically has other mental spaces
attached to it, in an entrenched way, and they quickly come along with the acti-
vation. Jesus on the Cross evokes the frame of Roman crucifixion, of Jesus the
baby, of Jesus the son of God, of Mary and the Holy women at the foot of the
Cross, of styles of painting the crucifixion, of moments of the liturgy that refer
to it, and many more.

We will see that entrenchment is a general possibility not just for individual
mental spaces but for networks of spaces. In particular, integration networks
built up dynamically can become entrenched and available to be activated all at
once. Indeed, much of our thinking consists of activating entrenched integra-
tion networks for dealing with present subjects.

For our present purpose—namely, to characterize sources of variation in net-
works—the most pertinent features of mental spaces are the degree of specificity
of the elements, the degree to which they are framed, our familiarity with the
space, the degree to which it is entrenched, and the degree to which it is tied to
our experiences.

Specificity and Familiarity of an Input Space

Input spaces can be of any variety of specificity. A space that contains only an
abstract notion of cause, an abstract notion of effect, and their abstract relation
can be an input space in an integration network. So can a space that is extremely
specific: the wedding of Allison and Chip in April 2000 in Annapolis. Allison is
more specific than daughter, which is more specific than woman, which is more
specific than human being, which is more specific than physical object, and an in-
put space can be built around any of these levels of specificity.

Input spaces can differ in the degree to which the space is framed. A space
with minimal framing might have only two abstract elements and no relation-
ship between them. A space might have two unrelated but named people (Paul



104 THE WAY WE THINK

and Elizabeth). It might have minimal framing and elements that lack speci-
ficity (¢his causes that). It might have more developed framing, with elements
that correspond to roles but have no specific values (the frame of kinship roles
attached to a person: father, mother, uncle, etc.). It might have two people
(Paul and Elizabeth) framed by a subframe (father-daughter) to give a space
with Paul and Elizabeth and a father-daughter kinship relationship between
them. A frame can itself be more or less specific. Action is a frame, but a very
unspecific one. Buying coffee at Peet’s is also a frame, an instance of action, but a
much more specific one.

An organizing frame for a mental space is one that specifies the nature of the
relevant activity, events, and participants. An abstract frame like compertition is
not an organizing frame, because it does not specify a cognitively representable
type of activity and event structure. Boxing is an organizing frame that specifies
an activity, its events and sequences, and its participants. An input space does
not need to have an organizing frame.

An input space can be more or less familiar to us, more or less entrenched,
more or less connected to our episodic experiences. Sometimes we can activate a
frame we know well and use it to organize the entire space. In other cases, we
may have to work to develop and modify a frame. To learn a mental space is in
some cases to learn the frame that organizes it. A mental space can be more or
less easy to activate. It can also have an interesting conceptual descent of its
own. Many mental spaces are the products of blending,.

These parameters of difference in the construction of a single mental space
have consequences for the types of integration networks that can arise.

Topology of a Mental Space

A mental space consists of elements and relations activated simultaneously as a
single integrated unit. Often, a mental space will be organized by what we have
called a conceptual frame. Consider a particular boxing match. It is organized by
the conceptual frame boxing match. Such a frame often includes scales—for ex-
ample, how hard someone hits, how quickly the match ends, how much money
the boxers make, how large the audience is, how corrupt the judges are. Such a
frame often includes force-dynamic structure: An arm stops a jab, a fist strikes
a jaw abruptly, a coach restrains a boxer in his corner, a man falls slowly to his
knees, the floor stops him from dropping farther. Such a frame often includes
image-schemas: The boxing “ring” is really a square and it is a container, the jab
fits a particular dynamic image, the two boxers are opposed. There is massive in-
terplay among scales, force-dynamic patterns, image-schemas, and vital relations,
all of which are ubiquitously available in human conceptual structure and cogni-
tion. Human beings are set up to locate and attribute these structures: When we
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see or think of a scene, we cannot do so without premium attention to vital rela-
tions, scales, force-dynamics, and image-schemas.

To pursue our example, consider that the duration of the boxing match de-
pends on the vital relation of Time but also, of course, on a scale of duration.
We understand the event—that is, we structure the corresponding mental
space—in terms of Roles such as boxer and umpire, Identity such as the identi-
ties of the boxers, Cause-Effect such as the relationship between an uppercur and
a knockout, Change such as the deterioration of a boxer, counterfactual Disanal-
ogy such as “misses,” Intentionality such as the goal of hitting, physical Space
such as the boxing arena, Time such as the interval between rounds marked by
the bell, and Uniqueness.

A mental space may be organized by a specific frame such as boxing and a
more generic frame such as fighting and a still more generic frame such as com-
petition. Each of these may have its scales, image-schemas, force-dynamic pat-
terns, and vital relations. One can also use a finer topology in a mental space,
below the level of the organizing frame. The organizing frame boxing match does
not tell us the shoe sizes of the boxers or how much the boxing gloves weigh or
whether the boxers are wearing protective head gear, but a finer topology can in-
clude such details.

Mapping Spaces

The mapping of spaces is a crucial component of the imaginative construction of
a network. In retrospect, the mappings often look like obvious matches, as if they
were given immediately by the spaces themselves. This is an Eliza illusion, as
Douglas Hofstadter noticed for the case of analogy; it is similar to thinking that
the perception of a cup is directly caused by the objective existence of the cup,
without any imaginative construal. The achieved full integration network is the
imaginative product, which we are disposed, through the Eliza effect, to see as di-
rectly caused by preexisting “objective givens.” But constructing both the input
spaces and the connections between them is often a highly creative act.

The different topological properties of individual spaces we just saw give rise
naturally to different possibilities for matches between them. On the one hand,
we can look at what is inside spaces and build correspondences between one
space and another based on similar topologies. Thus, for instance, we might
map a linear scale in one space onto a linear scale in another space, or a source-
path-goal image-schema in one space onto a source-path-goal image-schema in
another space, or the force-dynamic pattern of Caused Motion in one space
onto a force-dynamic pattern of Caused Motion in another space. In all such
cases, the vital relations of Identity or Analogy apply across spaces to the topol-
ogy of scales, image-schemas, and force-dynamic patterns inside mental spaces.
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On the other hand, we can match mental spaces at the level of their internal
vital relations. Change of one sort may be mapped onto Change of another sort,
just as Time (or Part-Whole or Cause-Effect) in one mental space can be
mapped onto Time (or Part-Whole or Cause-Effect) in another mental space.

The vital relations of Identity and Analogy can also provide connections be-
tween organizing frames. Consider a situation where the organizing frame of
one space can be connected by Identity to the organizing frame of another
space. In that case, the two spaces have many identical roles because they have
the identical frame containing those roles. The identity of the frames lines up all
the roles at one shot. For example, there is an Identity mapping between the
frame of ocean voyage in the space with Northern Light and the frame of ocean
voyage in the space with Grear American 1.

The organizing frames in two spaces are analogous when there is a more ab-
stract frame that applies to both of them. In that case, Analogy connects the or-
ganizing frames of the two spaces. For example, there is an Analogy mapping
between the frame of a boxing match and the frame of a cockfight.

An organizing frame in one space can be connected globally to values for its
roles in another space through a bundle of Role vital relations, as when fazher
and daughter in one space are connected to Paul and Elizabeth in the other.

TOWARD A TYPOLOGY
OF NETWORKS

In the next two chapters, we will investigate types of integration networks that
arise repeatedly. In particular, we will begin to distinguish them in the way
chemistry distinguishes molecules and evolutionary biology distinguishes
species, having laid out an array of the possible topologies an individual space
can have, along with the possible ways to connect two spaces. These possibilities
of spaces and connections give us in principle a large number of conceivable
ways to go about building networks that have input spaces, a generic space, and
a blended space, and of course more complex networks that have multiple in-
puts or multiple blends. Blueprints for different, theoretically possible kinds of
integration networks can be drawn up, and in fact we will see that many of these
theoretical possibilities already exist in the world of human meaning and expres-
sion. The result will be a fairly detailed typology of everyday conceptual integra-
tion networks, the workhorses of the way we think. We will then see that the
main prototypes in this typology fall along various continua, and that these con-
tinua anchor our intuitive everyday notions about meaning to a unified under-
standing of the unconscious processes at work. Varieties of meaning that on
their faces seemed unequal—such as categorizations, analogies, counterfactuals,
metaphors, rituals, scientific notions, mathematical proofs, and grammatical
constructions—turn out to be avatars of the spirit of blending.
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" CHAPTER 6
ZOOM OUT

TRUTHS, ERRORS,
AND WARNINGS

Blends systematically scale down relations, compress relations into others, and
even create new relations.

Question:
* Doesn't all this compression distort our apprehension of reality?

Our answer:

In its beginning stages, any science faces crucial obstacles that come from
folk theories. Folk theories are elaborate and indispensable systems of thought
in everyday life. They are also typically a starting point for science. Science must
use the folk theories to get off the ground but must also overcome some of their
most fundamental principles. In the development of chemistry, a folk theory
holds that earth, air, fire, and water are primitive components of the world. In
the development of physics, another folk theory holds that, plainly, you have to
keep pushing something to keep it moving. But in chemistry as a science, nei-
ther earth nor air nor fire nor water is an element, and in physics as a science,
the idea that a body in motion tends to stay in motion was a fundamental dis-
covery, one of Newton’s laws.

Compression of vital relations is often essential for a folk theory, but it needs
to be undone by a science. The popular understanding of evolution has to sur-
mount exactly such an obstacle. The outcome to be explained—the wonderful
variety of complex biological species—depends crucially on an interval of bil-
lions of years—that is, on a span of time long enough for the mechanisms of
evolution to be able to bring about this panorama of effects. Human beings
have no direct experience of any comparable interval of time. But blending al-
lows us, through compression of the vital relation of time, to think of such in-
tervals. The problem for the folk theory is that in the common blend, evolu-
tionary time is blended with “very large” human time. But very large human
time isn’t nearly long enough for variation and selection to bring about the bio-
logical world we see, and human beings know this because it is part of our expe-
rience that we do not see the birth of species. So the time compression, which is
done in the service of global insight, produces a blend that is not compelling
and leads many people to reject the theory of evolution. Time compression of-
ten gives us a useful global insight, but in this case it gives us an insight with the
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wrong inferences—namely, that the theory of evolution can’t be right because
there is not enough time for it to have worked the way it is supposed to work.
The evolution blend compares badly with a different one in which the compli-
cated biological systems we see around us are the products of an exceptionally
masterful designer and craftsman. Popularizers of evolution such as Richard
Dawkins and Stephen Jay Gould, in an effort to discredit the God-as-designer
Blend, spend much of their time trying to guide people to undo or hold in
abeyance the time-compressed blend that makes evolution look unlikely. It is
striking that one of the strongest tools in their arsenal of persuasion is a blend in
which the vast, diverse, distributed events over biological time are compressed
and unified into a single force: Evolution with a capital E. In this blend, Evolu-
tion is described implicitly as a designer, but one with many strange and alien
techniques, which it uses repeatedly over billions of years. The differences be-
tween the God-as-designer blend and the Evolution-as-designer blend are all-
important, including differences in processes and differences in time scales, but
the main conceptual shapes of the blends are very similar.

THE PERNICIOUSNESS OF ELIZA

Compression over vital relations is one of the central engines of human insight
and understanding. But as we just saw, compression over vital relations creates
Eliza effects. We compress cause and effect in perception and so think percep-
tion is easy: There is a “cup” with various features and it causes us to perceive a
“cup” with just those features. What else could there be to explain? We saw in
Chapter 1 that the Eliza effect leads us to compress forms with meanings, and
the products of the imagination with the processes that produce them, leading
us to think that meaning and imagination are just a matter of the combinatorics
of the forms that we can apprehend in consciousness.

Question:
* How can we avoid Eliza’s traps?

Our answer:

It is in the nature of the way we think that Eliza effects will recur repeatedly, no
matter how vigilant we are. The main obstacle to the launching of the scientific
study of blending is the stultification of the Eliza effect, which persistently hides
from view the important imaginative operations to be explained. Just as we must
see past our Time-compression blend if we are to respect the operations of evolu-
tion and understand how they could achieve our world of biological diversity, so we
must see past all the many vital-relation compressions that produce Eliza effects.

This is not easy, given Eliza’s seductiveness. One thinker who is exceptionally
insightful about how the Eliza effect fools us as we look at computer forms is
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Richard Dawkins, who carefully leads us past the many Eliza errors we make
when we watch computer models of evolutionary processes. Dawkins pioneered
the approach of modeling computer biomorphs. In this approach, computers
simulate heredity and random mutation, so we see evolution happening before
our eyes on the computer screen. The program, called “The Blind Watch-
maker,” compresses the time of a generation radically, so that many generations
can live and die within a half an hour or so. What we see on the screen, the
“biomorphs,” are complicated shapes vaguely reminiscent of beetles, spiders,
snow crystals, and tiny oak trees. Dawkins is careful to point out that we see
much more in these shapes than is actually there. For instance, what we in-
escapably see as “legs” are not even remotely analogous to biological legs: They
are not even functional. They play no unified role as “legs” in the evolution of
the “biomorph”; that is, they do not make the biomorph more adaptive by be-
ing more stable, stronger, more agile, or any of the other things legs might do.
As Dawkins points out, the computer model is not a model of natural selection,
because it contains nothing like selection pressures.

The biomorph computer program is useful as a way of getting us past the
misleading Time-compression blend. We see the biomorphs, formed and
evolved with extremely simple mechanisms, take on an amazing range of fasci-
nating and sophisticated shapes. But it leads us, as Dawkins shows, into another
Eliza trap, Cause-Effect compression: We see natural variety in the output of the
computer program, and so imagine that it comes from natural selection in the
program rather than from our own imaginative construal of what we see.

Dawkins wants to save us from more than this particular computer program.
He wants to save us from the Eliza error involved in thinking that a computer
model can capture “Evolution.” Dawkins ponders what such a computer model

might look like:

What we ideally should do is simulate a complete physics and a complete ecology,
with simulated predators, simulated prey, simulated plants and simulated para-
sites. All these model creatures must themselves be capable of evolving. The easi-
est way to avoid having to make artificial decisions might be to burst out of the
computer altogether and build our artificial creatures as three-dimensional robots,
chasing each other around a three-dimensional real world. But then it might end
up cheaper to scrap the computer altogether and look at real animals in the real
world, thereby coming back to our starting point!

What Dawkins is saying here is that natural selection cannot be scaled down,
and cannot be compressed. A genuine model of evolution cannot compress the
number of generations or the richness of the world. Evolution depends for its
very operation on extremely large numbers of generations and all the richness
of the world that is actually in place during every moment of its unfolding.
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Similarly, we think blending depends for its very operation on extremely large
numbers of mappings and all the richness of the physical and conceptual
worlds in place during blending.

If evolution and blending cannot be modeled computationally, are they
therefore not amenable to scientific study? With respect to evolution, Dawkins
draws the opposite conclusion. The abstract idea of evolution is implemented,
by the natural world. If that idea existed in a Platonic heaven, what better way
to implement it than to create our universe and watch what happens? Watching
what happens in the natural world is what Darwin did, and what evolutionary
biologists still do to this day. It is in Nature’s giant laboratory that we can accu-
rately investigate the properties, consequences, and regularities of evolution. In
principle, a compressed model will not allow us to do this, although it might be
useful for exploring some of the formal features of the processes involved. Evo-
lutionary biologists can now perform laboratory experiments, where the labora-
tory is a part of Nature that the biologists have colonized and pushed in one di-
rection or another. These experiments are still working directly with the stuff of
evolutionary biology itself, so they are not like computer models, which are not
instances of the biological world itself.

The science of chemistry advances according to the same view and the same
method: Nature is a giant laboratory for chemistry, and we can investigate the
properties, consequences, and regularities of chemistry by investigating what ac-
tually happens in the world. The chemistry laboratory in an office building is a
chosen subset of Nature, in which the chemist looks directly at what Nature
does, contrived along this or that line. The chemistry experiments, too, belong
to the real world of chemistry itself, and they are accordingly not like computer
models of chemical events, which are not instances of chemistry.

Scientific study of the imagination must follow the same lines. Nature is al-
ready a giant laboratory in which imagination is fully at work. Because blending
depends crucially, not just incidentally, on the richness of the conceptual world,
we can investigate its principles only by investigating the meanings that people
actually do construct in real situations. Nature’s giant laboratory of blending
produces ads in magazines, hyperbolic geometry, grammatical constructions,
counterfactual arguments, cause-effect compressions, literary allegories, com-
puter interface designs, and many other inventions. Just as Darwin found the
Galapagos Archipelago a useful real-world laboratory, precisely because it was
isolated and strange, so we often go to something that looks exotic but is no less
fully a part of the human world, in order to investigate the principles and pa-
rameters of blending. And just as the evolutionary biologist or the chemist can
contrive an experiment within nature, so we can do the same, by asking human
beings to do something, understand something, solve something, and so on,
and watching what they actually do under those circumstances.
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MODULARITY, DIFFERENCE,
AND UNITY

We have seen many different kinds of blends—the cultural invention of
mathematical theories over centuries, the instant-action blend of the skiing
waiter, counterfactual arguments that arise in discourse, and so on. These
blends not only look different but also are clearly not identical in the process-
ing they involve.

Question:
* How could anyone be foolish enough and simplistic enough to want to
lump all of this diversity together?

Our answer:

Perhaps the greatest strength of chemistry and evolutionary biology is their
discovery that behind striking diversitcy—water and nylon, beetles and ele-
phants—are general principles. These strikingly different products can arise
through strikingly different processes. On the one hand, burning is a routine
chemical phenomenon, while on the other hand the creation of nylon in the
laboratory is a strange event requiring massive cultural effort. On the one hand,
asexual reproduction happens all the time as a routine evolutionary process,
while on the other hand cloning is a strange event requiring massive cultural ef-
fort. Some chemical and evolutionary processes happen relatively quickly; oth-
ers, like evolutionary convergence or the deformation of glass under gravity,
happen relatively slowly. But chemistry and evolutionary biology have shown
that behind the most diverse products and the most diverse processes there are
common chemical and evolutionary principles.

In this book, we examine strikingly different kinds of conceptual products
that arise often through strikingly different processes. Jokes and mathematical
inventions look quite different, and we understand one instantly while the other
may take centuries of conscious effort to achieve, but both depend on the prin-
ciples of conceptual blending.

This common, basic operation underlies all our examples. It is well recog-
nized in cognitive neuroscience that the human brain is not an undifferentiated
mass: No one has ever imagined that we can hear with our retina or see with our
cerebellum. But it is also undisputed that important physiological regularities
occur throughout the entire central nervous system. Even the retina and the
cerebellum share those physiological regularities. In the same way, conceptual
integration is pervasively at work behind the many innovative and imaginative
capacities of cognitively modern human beings.






oo Seven

COMPRESSIONS
AND CLASHES

I see my life go drifting like a river

From change to change; I have been many things—

A green drop in the surge, a gleam of light

Upon a sword, a fir-tree on a hill,

An old slave grinding at a heavy quern,

A king sitting upon a chair of gold—

And all these things were wonderful and great;

But now I have grown nothing, knowing all.

Ah! Druid, Druid, how great webs of sorrow

Lay hidden in the small slate-coloured thing!
—William Butler Yeats

LIEE, VARIOUS AND DIFFUSE, courses over large expanses of time and space.
The human mind constructs intelligible meanings by continually compressing
over vital relations.

When we see a Persian rug in a store and imagine how it would look in our
house, we are compressing over two different physical spaces. We leave out con-
ceptually all of the actual physical space that separates the real rug from our real
house. When we imagine what answer we would give now to a criticism di-
rected at us several years ago, we are compressing over times. In some cases, a
larger history includes the two spaces over which we are compressing. In the
case of shopping for the rug, the history includes our desiring a rug, looking at
the spot where it might go, making notes, going to the store, and looking at sev-
eral other rugs. We choose two mental spaces in that history for compression.
When we imagine a present answer to an old criticism, there is a history in
which we have been thinking about an idea and dealing with criticisms. We
choose two temporally separated mental spaces in that history and compress
over them.

113
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Blending is a compression tool par excellence. Selective projection from differ-
ent related spaces and integration in the blend provides an exceptionally strong
process of compression. We have seen blending perform temporal compression
in the Buddhist Monk example (where two different journeys occurring at dif-
ferent times in history are brought together in a blend, thus in effect suppress-
ing the time interval that separates them in history) and in Regatta (where two
ocean voyages distant in time are brought together and the century that sepa-
rates them is obliterated). In the Bypass, the entire span of time separating the
schoolchildren from the surgical act of incision is scaled down to a few minutes.
In the Baby’s Ascent, the entire lifetime of the baby is scaled down into the time
it takes to climb the stairs.

In Chapter 5, we saw many compressions of cause and effect through blend-
ing. In the Impotent Smoking Cowboy, the cigarette as cause is fused with the
drooping effect. In the Bypass, the long causal chain between the early educa-
tion of children and the competence of adult doctors is compressed down to the
briefest span.

We saw blending perform compression over geographical spaces in the De-
bate with Kant, which brings Kant and a modern philosopher into the same
room. The Debate also achieves sophisticated time compressions, most obvi-
ously in putting people separated by centuries into the same conversational mo-
ment, but also in compressing disparate assertions, scattered throughout Kant’s
life, into the few minutes of the debate.

Some vital relations bring with them an interval, expanse, or chain that we
call a “string.” Those vital relations are Time, Space, Cause-Effect, Change,
Part-Whole, and Intentionality. In the Dinosaur Takes Flight, for example, the
Time string running across all the dinosaurs is scaled down to a single lifetime.
Furthermore, only certain moments in that lifetime are activated. This partial
activation of points on a string we call “syncopation.” Similarly, in the Bypass,
the thirty years or so between elementary school and performing surgery are
scaled down to a few minutes. The Causal string is also syncopated: Only the
school learning and final professional competence are activated. The Spatial
string between your living room and the rug store is obliterated when you imag-
ine what the rug would look like if it were in your living room. In Graduation,
the long string of Change that a college student undergoes over four years is
compressed by syncopation: Only certain college events are activated, such as
attending class, hearing a lecture, and seeing one’s fellow classmates. There is
also a radical scaling of the change the student undergoes during four years,
down to the simple and quick change of moving the tassel from one side of the
mortar board to the other. A Part-Whole string can be compressed under blend-
ing: Consider the case where an international airline company represents itself
by having several ticket agents, obviously of different nationalities, say “Wel-
come” in their different languages one after another. We know that there are
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many levels of part-whole containment for the company. The international
company has national parts; the national parts have many different regional of-
fices; each of those regional offices has many different kinds of employees en-
gaged in different activities, including ticket sales as one part of the operation;
the group of ticket agents in a regional office has many members. In the blend,
the entire sequence of part-whole steps that lead from the international com-
pany down to the individual ticket agent becomes one step: There is one whole,
the international company, and it consists of these parts. A long string of Inten-
tionality can also be compressed. In Regatta, the crew of Grear American II can
know about Northern Light only because there has been a long string of report-
ing between 1853 and 1993, but in the blend, the crew can observe the clipper
ship directly. Diffuse transmission of knowledge has been compressed into di-
rect observation.

IDENTITY, COMPRESSION,
AND DECOMPRESSION

As we said in the opening chapter, identity is one of the mind’s three 7s. It is not
only a vital relation but perhaps the primary vital relation, without which the
others are meaningless. Human mental life is unthinkable without continual
compression and decompression involving identity. A linguistic system, to be
useful at all, has to have a wide and powerful array of resources for prompting
such compressions and decompressions. Identity seems to be a primitive, an un-
analyzable notion, but instead it is an achievement of the imagination. To get a
feel for the role of imagination and the importance of blending and compres-
sion in building up identity, consider the following story, which appeared on
the front page of the science section of the New York Times on Tuesday, Decem-
ber 24, 1996. The story, titled “Ghosts of Predators Past,” was illustrated by a
large photograph of a small American pronghorn antelope chased by pen-and-
ink prehistoric cheetahs and long-legged dogs. The American pronghorn is ex-
cessively faster than any of its modern predators. Why would evolution select
for this costly excessive speed when it brings no additional reproductive benefit?
The scientists propose that

the pronghorn runs as fast as it does because it is being chased by ghosts—the
ghosts of predators past. . . . As researchers begin to look, such ghosts appear to
be ever more in evidence, with studies of other species showing that even when
predators have been gone for hundreds of thousands of years, their prey may not
have forgotten them” (p. Cl1).

The conceptual integration network for this passage is exceptionally complex.
We will focus on some of the compression and decompression involving identity.
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In the prehistoric story, the American pronghorn barely outruns nasty preda-
tors such as cheetahs and long-legged dogs. In the modern story, it easily out-
runs all its modern predators. In the blend, the pronghorn is being chased by
nasty ancient predators, marked as “ghosts” to signal that they have no reference
in the modern world. We are not confused by this felicitous blend. We do not
expect to see ghosts chasing a real pronghorn; we do not think any living prong-
horn remembers the prehistoric predators. Instead, we know how to connect
the blend to the story of the pronghorn: Great speed was adaptive for the ani-
mal’s ancestors, who faced nasty predators, and although those predators are
now extinct, the physiological capacity for speed survives.

In the blended space of this integration network, there is a single individual
pronghorn and that pronghorn remembers the nasty predators that once chased
it. It was conditioned by those chases, and so now, when any predator tries to
chase it, it runs with its old speed.

But wait a minute. Who is this pronghorn? Clearly not any individual ani-
mal, but also clearly not just a typical representative of the pronghorns in the
world today. And it is not a representative of the modern American species, be-
cause no member of that species has seen any of these nasty predators, and so
none could “remember” them. What gives us a global insight into an evolution-
ary truth is a massive compression of identity over species, individuals, and
time.

Clearly, to achieve this blend, we must have as inputs a space in which there
is a modern pronghorn that runs fast, but not from fast predators, and a space
in which there is a prehistoric pronghorn that runs fast from fast and nasty
predators. Notice that the one pronghorn in the blend corresponds to two quite
different pronghorns in those inputs. But where do these input spaces come
from? Where do we get “the prehistoric pronghorn” being chased by a cheetah
and “the modern pronghorn” with no cheetahs around? Neither “the prehistoric
pronghorn” nor “the modern pronghorn” is an actual individual. Each one is it-
self a compression into uniqueness over an epoch in the history of the species.
Each one is chosen from an idealized set of “prototypical pronghorns,” a set that
is itself imaginatively constructed by attributing to each “prototypical prong-
horn” the traits that are characteristic of the group of actual pronghorns during
the relevant epoch.

Even more compression and decompression are needed to get to the proto-
type, but let us consider only the complex of compressions we have seen so far.
At the outer limit, we have a decompression into all the individual pronghorns
existing during either of these two epochs. First, they are compressed into two
separate groups, each constituting a subcategory—ancient pronghorns versus
modern pronghorns. Each group is compressed over time and space (and evolu-
tionary cause and effect, for that matter, since each group consists of all the
pronghorns during the epoch as either ancestors or descendants). We compress
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each of these groups by pretending that there is a homogeneous nature, experi-
ence, and behavior for all the members of the group. So now all the members are
the same in each of the two groups. Then we compress each group through the
nifty device of picking one member (any one, since they are all the same). This
compression turns the two groups into two unique animals—the Ancient Prong-
horn versus the Modern Pronghorn. Now, at last, after several compressions, we
have what we need to do the actual noticeable blend, of the prototypical ancient
pronghorn and the prototypical modern pronghorn, to get one pronghorn in the
blend who can have today’s flight behavior (the same as the ancient flight behav-
ior) and memory of the cheetahs who used to chase it. This memory is an emer-
gent structure in the blend, since neither the idealized Modern Pronghorn nor
any actual living pronghorn can possibly have such a memory.

The input spaces are connected by vital relations of time and causality. The
reason the Modern Pronghorn runs so quickly is that it has inherited that capac-
ity through the generations that connect it back to the Ancient Pronghorn. This
cross-spatial relation of evolutionary inheritance between the input spaces is
compressed into structure 7znside the blended space—namely, the memory of the
pronghorn. This is the general strategy available in building integration net-
works that we saw in Chapter 6: A vital relation between spaces is compressed
into structure inside the blend. This very example of the pronghorn illustrates a
second use of the general strategy. It is easy to think of the Ancient Pronghorn
as having been conditioned by the nasty predators to run fast, as if it had
learned that it had better run fast. But of course no learning was involved. The
reason the Ancient Pronghorn runs so fast is that the pronghorns in the line of
descent above it were the ones fast enough to escape the predators. Their slow
cousins got eaten. This is a story of adaptation that connects many different
generations of pronghorns, and this connection is a cross-space vital relation of
change. Change through adapration across spaces is compressed into change
through learning for the Ancient Pronghorn.

When we get to the last compressions we need to do, we have one input with
the Ancient Pronghorn and another input with the Modern Pronghorn, related
by inheritance. First, the Category connection between the Ancient Pronghorn
and the Modern Pronghorn is compressed into an outer-space Identity relation.
The Ancient Pronghorn and the Modern Pronghorn become identical individu-
als, the Young Pronghorn and the Mature Pronghorn, at separate stages of one
life. Evolutionary time between the Ancient and Modern Pronghorn has been
compressed into the period of a lifetime. But now, Intentionality links can be
added between the two spaces because it is the same individual in the two
spaces. Therefore, the Modern Pronghorn can “remember” what the Ancient
Pronghorn once “learned.”

In the final blended space, the Identity and Intentionality links between these
two pronghorns are compressed into Uniqueness and inner-space Intentionality:
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There is a unique Mindful Pronghorn who remembers what it learned. Why can
this mature pronghorn run so fast when there is no reason for it? Because it
learned how when it was young and lived in a bad neighborhood. In other
words, running fast, which is a property of the Ancient Pronghorn, is projected
to the blend as a capacity of “the pronghorn,” learned when young. The persis-
tence of this capacity in the species is projected to the persistence through life of
something one has learned when young. Just as we do not forget the taskmasters
at the head of our classes or the bullies in the schoolyard who taught us to fight
back and be self-reliant, so the mature pronghorn has not forgotten the cheetahs
who taught it to run fast in its youth.

The compressions that give us the Mindful Pronghorn can be teased apart
under analysis. They seem useful and fairly natural, if also perhaps a little su-
pernatural. We have already seen compressions into uniqueness that seem even
more natural. We compress over a person’s lifetime to yield a unique person and
a label that we call a proper name. We see the compression, but it seems some-
how true to the essence of human life. An even less noticeable compression is
the kind that gives us the perception of a single “blue cup.” In this case, we
need a neurobiologist to explain even the fact that identity compression—bind-
ing—is going on. But in the other direction from the Mindful Pronghorn,
there are compressions into uniqueness that seem more supernatural.
Metempsychosis is a case in point. You might be stunned at the compression
involved in the discovery that you, Cleopatra, Saint Barbara, Queen Elizabeth
the First, your great grandmother (the diva), and Sarah Bernhardt are the same
person, but this explains why you dream in Egyptian, were once hit by light-
ning without harm, like to ride horses, think you can sing the Queen of the
Night’s aria flawlessly, and have a penchant (your friends say) for being histri-
onic. Unlike others, this compression into uniqueness is not primed for by a
culture that gives us proper names for individual people, patronymics for fam-
ily groups, and common nouns like “pronghorn” and “cup” for referring to the
corresponding compressions, but no expression or construction for picking out
the unique element that compresses the series of identical individuals extending
from Cleopatra to you. Because it is not expressed conventionally within the
language, it stands out in ways that the more conventional compressions of per-
sonal identity over time or of groups-to-single-individual do not. But that does
not mean it is not present in our culture. We routinely use the conventional
construction “You must have been So-and-So in a former life” to highlight that
“you” are doing something that calls for some explanation, which would be sup-
plied by your having been So-and-So, just as the pronghorn’s speed calls for
some explanation, which would be supplied by the pronghorn’s memory of fast,
hostile predators. This identity compression across history is a deep principle of
life in any culture that supports it—for example, one with a belief system that
includes reincarnation.
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Compressions into uniqueness over history are meant to give us global insight
into diffuse and various histories—of a species in the case of the pronghorn, of
an organism in the case of biological identity, and of a human being in the case
of personal identity. In the epigraph to this chapter, William Butler Yeats de-
scribes the metempsychosis that Fergus the Red Branch King is able to recognize
once he has opened the “small slate-coloured thing” that the Druid has given
him. In this case, the compression into identity and thence into uniqueness ex-
tends over the history of a people, their environment, and their culture.

HOW NETWORKS DO
COMPRESSION AND
DECOMPRESSION

Integration and compression are one side of the coin; disintegration and decom-
pression are the other. The pronghorn blend does not provide the appropriate
understanding on its own; it must be connected to the rest of the network, in
which things that are compressed in the blend are decompressed and held sepa-
rate. The same is true of the Buddhist Monk: The blend does not solve the rid-
dle without its connection to the disintegrated input spaces. By itself, discover-
ing that two monks traveling in opposite directions on the same path meet each
other provides no insight. It is only when that encounter has projections back to
the input spaces of the ascent held separate from the descent that we gain global
insight into the riddle. When we are working with all the decompressions and
compressions of the full network, the encounter in the blended space automati-
cally connects into an alignment across the input spaces, and it is specifically
this alignment of the two journeys that is the solution to the riddle. The under-
standing, therefore, is crucially a matter of activating and connecting compres-
sions and decompressions simultaneously in the entire network.

In principle, a conceptual integration network contains its compressions and
decompressions. Typically, in use and processing, only parts of the network are
available and the rest must be constructed dynamically. In some cases, decom-
pression will be the main avenue of construction, and in other cases, compres-
sion will. But in most cases, in processing or recognition or scientific discovery
or artistic creation, there will be some of each.

The multiple possibilities for compression and decompression, for the topol-
ogy of mental spaces, the kinds of connections among them, the kinds of pro-
jection and emergence, and the richness of the world produce a vast array of
possible kinds of integration network. Amid this diversity, four kinds of integra-
tion network stand out: simplex, mirror, single-scope, and double-scope. The
network model predicts their existence from theoretical principles, and, indeed,
when we look at the laboratory of Nature, we find very strong evidence that
they really exist.
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Simplex Networks

An especially simple kind of integration network is one in which human cul-
tural and biological history has provided an effective frame that applies to cer-
tain kinds of elements as values, and that frame is in one input space and some
of those kinds of elements are in the other input space. A readily available frame
of human kinship is #he family, which includes roles for father, mother, child,
and so on. This frame prototypically applies to human beings. Suppose an inte-
gration network has one space containing only this frame, and another space
containing only two human beings, Paul and Sally. When we conceive of Paul as
the father of Sally, we have created a blend in which some of the structure of the
family frame is integrated with the elements Paul and Sally. In the blended
space, Paul is the father of Sally. This is a simplex network. The cross-space
mapping between the input spaces is a Frame-to-values connection—that is, an
organized bundle of role connectors. In this case, the role fazher connects to the
value Paul and the role daughter connects to the value Sally.

In a simplex network, the relevant part of the frame in one input is projected
with its roles, and the elements are projected from the other input as values of
those roles within the blend. The blend integrates the frame and the values in
the simplest way. The frame in one input is compatible with the elements in the
other: There is no clash between the inputs, such as competing frames or in-
compatible counterpart elements. As a result, a simplex network does not look
intuitively like a blend at all. But it is a perfectly regular integration network,
predictable in kind from the theoretical principles of blending. A sentence in
English that will prompt the construction of this blend is “Paul is the father of
Sally.” We will see later that this grammatical construction, “X is the Y of Z,” is
a general prompt for constructing integration networks of any type.

But “Paul is the father of Sally” is taken to be the prototype of semantic com-
position, easily expressible in first-order Fregean logic as F(a,b), where F is fa-
ther, a is Paul, and b is Sally. And this is correct! What we have just discovered is
that Fregean logical forms correspond to the cross-space mappings in simplex
networks. The blended space in such a network is compositional in the sense
that the entirety of the relevant information from both inputs is brought into
the blend. This composition is truth-conditional in the following sense: The
sentence counts as ‘true” in a world if the blend fits the current state of that
“world” (i.e., if Paul is indeed the father of Sally).

What a surprise to find that this type of complex integration network, the
simplex network, is nothing but our old friend “framing” as studied in artificial
intelligence and as captured formally in predicate calculus notation! If it is a
compositional form, goes the thinking, then it can’t be a blend. But on the con-
trary, it is wonderful to discover that first-order logic and blending are not
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Generic

Here, one input contains a frame with roles but no values, the other input
contains unframed elements, and the inputs are matched by a Frame-to-values
connection.

FIGURE 7.1 A SIMPLEX NETWORK

antagonistic; one is a simple case of the other. It is similarly wonderful to dis-
cover that a point, a line, and a triangle are all special cases of conic section, as
are a hyperbola, a parabola, a circle, and an ellipse. This brings parsimony to our
description; but, more important, it captures a deep generalization about the
phenomena being studied. There is a great variety of conceptual integration net-
works, and this variety accounts for the variety and creativity in the way we
think. One such network, the simplex network, has special properties: It is for
the most part compositional and truth-functional. We suggest that it has ideal
properties for external computation and sequential symbolic manipulation,
which is why it has been seized upon by form approaches as both tractable and
basic. These properties explain the success of logic for computational purposes,
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while at the same time helping us to see why, despite decades of focused effort,
it has proven to be impossible to reduce semantics and other important forms of
thought to symbolic logic. Because the construction of meaning requires many
kinds of integration networks in addition to simplex networks, a great deal of
semantics falls outside the realm of symbolic logic.

On inspection, we find that even in simplex networks, more is going on than
the logical approaches recognized. It turns out that one of the conceptual
strengths of a simplex network is its ability to compress roles and establish the
compression as a single new role in the blend. For example, in the inputs for con-
ceiving that Paul and Sally are related as father and daughter, we have an abstract
role father in one input and a concrete person Sally in the other. The simplex
blend inherits these elements but also creates a new role: father of Sally. Once that
new role is established, it can be referred to directly, as in “Paul is the father of
Sally. As such, Paul is responsible for Sally’s parking tickets.” As we saw in Chap-
ter 6, Role-Value is an essential vital relation. In simplex networks, it connects
the two input spaces through Frame-to-values organization. Like other vital rela-
tions, Role-Value can be compressed through blending. This is what happens in
simplex networks. The connection between father and Paul is an outer-space
Role-Value connection between the inputs, as is the connection between ego and
Sally. But under blending, the inner-space father-ego relationship inside one input
is compressed with the outer-space Role-Value connection between ego and Sally
to create a single compressed new inner-space role: father of Sally. In the overall
blend, this role is additionally compressed with its unique value, Paul.

Of course, any value may itself have internal complex semantic structure.
Take the simplex blend that has, as its first input, the frame of sports, which has
a role for fan and a role for sporting event, and as its other input a specific sport-
ing event, bicycle racing, and a specific person, Sally. In the blend, we can have
Sally as a fan of bicycle racing. One role connector, from sporting event to bicy-
cle racing, and another, from fan to Sally, are compressed in the blend, along
with the frame relation of the fan to the sporting event. In this particular case,
the value bicycle racing itself has frame structure as well as roles such as contest-
ant, umpire, and mechanic.

In simplex networks there are no clashes between the organizing frames of
the inputs, because the input with the values (Pzx/ and Sally) has no organizing
frame that competes with the organizing frame provided by the other input (fz-
ther-ego). Accordingly, these networks perform indispensable role compressions.

Mirror Networks

We have seen several mirror networks already—the Buddhist Monk, the Debate
with Kant, and Regatta. A mirror network is an integration network in which
all spaces—inputs, generic, and blend—share an organizing frame. As we saw in
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Chapter 6, an organizing frame for a mental space is a frame that specifies the
nature of the relevant activity, events, and participants. An abstract frame like
competition is not an organizing frame, because it does not specify a cognitively
representable type of activity and event structure.

The input spaces mirror each other in the sense that they have the same or-
ganizing frame. So does the generic space. The blended space also has that
frame, but often, in the blend, the common organizing frame of the network in-
heres in a yet richer frame that only the blend has. For example, in Regatta, the
shared organizing frame boar sailing along an ocean course inheres in the more
elaborate frame in the blend of sailboats racing along an ocean course. In the De-
bate with Kant, the shared organizing frame philosopher musing on a problem in-
heres in the more elaborate frame in the blend of philosophers debating abour a
problem. And in the Buddhist Monk, the shared organizing frame man walking
along a mountain parh inheres in the more elaborate frame in the blend of #wo
men meeting on a mountain path.

An organizing frame provides a topology for the space it organizes; that is, it
provides a set of organizing relations among the elements in the space. When
two spaces share the same organizing frame, they share the corresponding topol-
ogy and so can easily be put into correspondence. Establishing a cross-space
mapping between inputs becomes straightforward.

While spaces in a mirror network share topology at the level of an organizing
frame, they may differ at a more specific level. For example, in the boat race net-
work, there are two elements that fit the role boar in the organizing frame and so
have identical topology at the level of the frame. More specific relations, how-
ever, define finer topologies that often differ. For example, in Regatta, one of the
elements fits the more specific frame nineteenth-century clipper on a freight run
and the other fits the more specific frame late-twentieth-century exotic catamaran
on a speed run. The two specific frames are different, so the topologies at that
specific level are different.

A mirror network can integrate many different spaces, provided they share
the same organizing frame. On July 8, 1999, the New York Times reported that
Hicham el-Guerrouj had broken the world record for the mile, with a time of
3:43.13. An illustration accompanying the article shows a quarter-mile race-
track with six figures running on it, representing el-Guerrouj in a race against
the fastest milers from each decade since Roger Bannister broke the 4-minute
barrier in 1954. El-Guerrouj is crossing the finish line as Bannister, trailing
everyone, is still 120 yards back. This illustration prompts us to construct a con-
ceptual packet that blends structure from six separate input mental spaces, each
with a 1-mile race in which the world record is broken by a runner. The blend
places all six runners on a single racetrack, with a single starting time.

This blend has all the familiar features of conceptual integration networks.
There is a cross-space mapping connecting counterparts in each of the six
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spaces: winners, racetracks, finish lines, the 1-mile distance, and so on. There is
a generic space containing the structure and elements taken to apply to all these
spaces, which constitute the fairly rich organizing frame of running the mile and
breaking the record. There is selective projection to the blend: From each of the
six input spaces, we project to the blend the entire frame of running the mile,
but not, for example, a specific location for the race, or any of the runners ex-
cept the winner. Some counterparts projected to the blend are fused, such as the
racetracks; others, such as the record breakers, are not. And, finally, there is
emergent dynamic structure in the blend—namely, structure that cannot be
found in any of the inputs: The blend is a simulation of a mythic race between
giants of the sport, most of whom never in fact raced against each other. In this
mythic race, el-Guerrouj “defeats” Bannister by 120 yards.

This blend is immediately intelligible and persuasive, but its construction is
remarkably complicated. Projecting to the blend el-Guerrouj, his location at the
finish line, and his winning time as he crosses the finish line does not tell us how
to locate the other runners behind him. The historical records do not indicate
where they were at time 3:43.13. Their location on the track at that time must be
calculated separately. In this case, the calculation is made by assuming that each
runner ran his race at a uniform speed even though this never happens. We
therefore see that the input mental spaces to the blend, however useful, are fic-
tions that do not quite correspond to the real situations that inspired them. With
these fictions in place, it is easy to compute the distance each runner has traveled
at time 3:43.13 as the product of 1 mile and the ratio of el-Guerrouj’s winning
time to the runner’s winning time. Subtracting the distance traveled from 1 mile
yields the distance by which the runner trails el-Guerrouj. Specifically, Bannister,
whose historic time was 3:59:4, trails el-Guerrouj by [1,760 yards] —
[(3:43.13/3:59.4)(1,760 yards)] = 120 yards, rounding to the nearest yard.

To see further that there is nothing automatic or inevitable about this mirror
network, we can compare it to the blend for the history of breaking the distance
record for a fixed time in bicycling. In the standard one-hour competition in bi-
cycling, the time of the performance is invariant but the distance varies. One
breaks the record by going farther in one hour than anyone else has ever gone in
one hour. For this blend, we can project both the time and the distance for each
previous record-holder without having to perform any calculation. We simply
place all the record-holders on the same track, each at the distance he achieved
after one hour. The blend for the bicyclists looks just like the blend for the run-
ners, but in the latter case some aggressive manipulations were required to
achieve it. In the bicycle competition, the contestants in the inputs and in the
blend do in fact stop after an identical time has elapsed—namely, one hour. In
the runners’ race, the contestants in the blend effectively stop competing to win
the moment the winner crosses the finish line, even though their counterparts
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in the input spaces continue to compete, finish the mile, and break the world
record that holds in each input space.

Clashes.  In a mirror network, there are no clashes between the inputs at the
level of organizing frame, because the frames are the same. But there will be
clashes at more specific levels below the frame level. In Regatta, the centuries and
the kinds of boats in the two spaces clash. In the Buddhist Monk, the directions
and times of travel in the two spaces clash. In the Debate with Kant, the input
spaces clash with respect to the languages used by the philosophers, the centuries
in which they live, the mode of expression, and so on. These specific-level
clashes can be resolved in two ways. In the first way, only one of the clashing ele-
ments is projected to the blend. For example, in the Debate with Kant, the
frame-element language is the same in both spaces, and is projected from both
spaces to be fused in the blend, but at the more specific level, there is a clash be-
tween its values in the two inputs—German and English, respectively—and
only English is projected to the blend. In the second way of resolving specific-
level clashes, the clashing elements are brought into the blend as separate enti-
ties. For example, in Regatta, the frame-element boar is the same in both spaces,
and is projected from both spaces, but they are not fused in the blend. The more
specific clashing elements clipper ship and catamaran are both brought into the
blend, to yield two boats of different types. At the frame level in the blend, this
projection of two boats satisfies the frame ocean race emergent in the blended
space. But at the specific level in the blend, the result is an odd kind of race, be-
cause clippers don’t usually race catamarans. The oddity has no effect on the
purpose of constructing the mirror network—namely, to determine the relative
speeds and positions of the boats—but it makes plain that this race is a concep-
tual blend with two input spaces.

Compressions. ~ Mirror networks perform compressions over the vital rela-
tions of Time, Space, Identity, Role, Cause-Effect, Change, Intentionality, and
Representation. Indeed, they make it exceptionally easy and straightforward to
find the right candidates for compression and to perform acceptable compres-
sions, because there are no clashes between the frames in the various spaces. Any
footrace occurs on a single track located in a single location, so making a blend
of footraces that has only a single track is easy.

The Buddhist Monk, Regatta, the Mythic Race, the Pronghorn, and the De-
bate with Kant all employ time compressions in which two spaces separated by
the vital relation Time are made simultaneous in the blend. This simultaneity fits
the frame used for the blend: Encounters require two people approaching each
other at the same time, boat and foot races require competitors to perform simul-
taneously, predation requires the predators to be chasing as the prey is fleeing,
and debating requires interaction. However, simultaneity is not the only possibil-
ity. Other patterns of selective projection of times to the blend can produce other
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results, such as time overlap, immediate succession, or separation by a short in-
terval. As we have already seen, chunks of time can be syncopated: In the Bud-
dhist Monk, fusing the times of his ascent and descent results in syncopation of
the time between his arriving at the summit and descending from it.

The Buddhist Monk, Regatta, and the Mythic Race do not involve time scal-
ing, since they preserve time magnitudes. Yet mirror networks can use time
scaling, which preserves the topology of a temporal interval but changes its
length. In the Pronghorn, which is a mirror network since all spaces have the
frame in which a pronghorn is running from prey, the very long outer-space tem-
poral expanse of evolutionary time is scaled down in the blend to the lifetime of
the pronghorn.

Compression of Space is also easy in mirror networks. For example, spatial
distances between the various inputs to the Mythic Race are compressed to zero
in the blend, where all the runners are on a single track in a single location.

All the other vital relations—Identity, Change, Cause-Effect, and so on—are
equally compressible into mirror networks. The Pronghorn is a marvel of vital-
relation compressions. The most obvious is compression into Identity and
Uniqueness, which turns, by stages, every pronghorn that ever existed into a
single pronghorn in the blend, bent on survival and sprinting for its life. The
long outer-space chain of many small evolutionary Changes of adaptation and
inheritance is compressed into the blend as Intentional Change in the mind of a
lone pronghorn, whose life has been a struggle to avoid death through feats of
learning and memory. And the long outer-space chain of causes and effects
across the entire phylogenetic descent of the pronghorns is compressed in the
blend into being chased and learning very quickly to run fast and escape.

Conceptual integration in mirror networks routinely performs compressions
of vital relations, both inner-space and outer-space, keyed by the shared frame
of the network. The shared frame automatically provides linked roles.

Single-Scope Networks

A single-scope network has two input spaces with different organizing frames,
one of which is projected to organize the blend. Its defining property is that the
organizing frame of the blend is an extension of the organizing frame of one of
the inputs but not the other.

The scenario of two men boxing gives us a vibrant, compact frame to use in
compressing our understanding of two CEOs in business competition. We say
that one CEO landed a blow but the other one recovered, one of them tripped
and the other took advantage, one of them knocked the other out cold. This
construal of the situation builds up a conceptual integration network. There is a
cross-space mapping between the boxing input and the business input that maps,
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for example, each boxer to a CEQO, a punch to an effort by one of the CEOs, a
blow to an effective action, and staying in the fight to continuing the business
competition (see Figure 7.2). In short, the projection to the blend in a simple
single-scope network is highly asymmetric: One of the inputs but not the other
supplies the organizing frame (boxing) and, therefore, frame-topology. (For ex-
ample, there are just two agents, in close spatial and temporal proximity, engaged
in physical adversarial action.)

Single-scope networks are the prototype of highly conventional source-target
metaphors. The input that provides the organizing frame to the blend, the
framing input, is often called the “source.” The input that is the focus of under-
standing, the focus input, is often called the “target.”

In one type of single-scope network, the inputs are not contained within a
larger history. For example, in the Boxing CEOs example, we do not think that
the boxers and the CEOs belong to one unified narrative. There are no histori-
cal connections between the input of boxing and the input of business. The
CEOs are not former sparring partners, their businesses are not subsidiaries of
the boxing business, and what they sell is not some transformation of boxing
gloves. More generally, there are no vital relations of Time, Space, Change,
Cause-Effect, and Intentionality that connect the input spaces directly, and no
outer-space Identity connections between organizing frame roles or elements
below that level of topology in the two different inputs. So, the individual boxer
of the framing space is not directly identical to the individual CEO of the focus
input space, and the role boxer in the framing space is not directly identical to
the role CEO in the focus input space.

In a second type of single-scope network, however, the inputs are contained
within a larger history. Outer-space vital relations can connect their organizing
frames and elements below that level. The relevance of one input space to the
other cannot be denied. Suppose a man tells his older sister about his present
troubles, and she responds,

“Do you remember how when you were little you were so intent upon hiding
your treasures that you hid them so well even you could not find them again? Do
you remember that you hid your new penny when you were four and we never
found it? That’s just what you have done with Angela. You've been talking for two
hours about all your troubles, but what they boil down to is that you have hidden
away your love for her so deeply that you can’t see it. Once again, you've hidden
your penny, even from yourself.”

This is an example of a single-scope network. The frame that is exploited in the
blend for purposes of understanding is the frame of one input (hiding the cher-
ished penny too well), and the point of the blend is to cast light on the other
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FIGURE 7.2 SINGLE-SCOPE NETWORK

input (the adult brother’s troubled life). Hiding the Penny is the framing input
and the Troubled Life is the focus input. When there is such a vital relation be-
tween the two inputs, the effect of the network goes far beyond analogy. It adds
to the temporal connection in the overall history a comprehensive pattern of
causality. What has happened once will happen again in another guise. “Hiding
the Penny” reveals a deeper principle of psychological character and action that is
responsible for the later input as well. This single-scope network reveals some-
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thing of the brother’s deeper psychological essence. Indeed, such Vital-Relation
single-scopes have many purposes. Suppose the sister says, “Watch out! Do you
remember when you hid your penny . ..? Well, you are on the verge of doing
just that with Angela. Don’t do it to yourself again! This time it’s more than a
penny you are going to lose!” In this case, she would be alerting her brother to
the network and its potential, in the hope that he will take action now to stop
that network from “coming true.” Alternatively, it might happen that the brother
himself, coming home to find Angela gone, has a sudden revelation, a sense of
déja vu, in which the image of himself as a four-year-old tearfully tearing up the
house looking for the penny comes suddenly to his mind. The folk psychology
behind this kind of network is either It Is Written (“A leopard can’t change its
spots”) or Early Habits Persist (“As the twig is bent, so grows the tree”). In the It
Is Written version, the person possesses an essence or abiding character that
causes “the same thing” to happen repeatedly, so that the first such event be-
comes a warning signal for the later cases; in the Early Habits Persist version, the
person early in life establishes a pattern that persists. Accordingly, in the It Is
Written version, the causality in the network is flowing from the abiding per-
sonal character in the generic space to the two inputs; in the Early Habits ver-
sion, the causality is flowing from the earlier framing input.

Single-scope networks offer a highly visible type of conceptual clash, since the
inputs have different frames. They are cases where the clash is dealt with by giv-
ing the overall organizational power of the network to only one of the input
spaces, the framing input. In the typical case, the framing space has a prebuilt su-
perb compression that is exploited to induce a compression for the focus input.
Naturally, then, single-scope networks give us the feeling that “one thing” is giv-
ing us insight into “another thing,” with a strong asymmetry between them. This
feeling of insight has three causes: The blend brings to bear inferences that are
available from the framing inpug; it brings to bear useful compressions that al-
ready exist in the framing input; and it evokes emotions, seemingly anchored in
the trustworthy framing input, that feel to us as if they are all-clarifying. As we
have seen for blends in general, strong emotions emergent in the blend can in-
duce the feeling of global insight, because the highly compressed blend remains
actively connected to the entire network.

In prototypical single-scope networks, the blend does not disrupt the frame
of the framing input. One feels that what is experienced in the blend was there
all along and, therefore, that the insight captured is indeed some reliable discov-
ery about the focus input.

The most obvious kind of compression in single-scope networks is the use
of preexisting compressions from the framing input. A principal job of such
networks is to project diffuse structure from the focus input into the already-
compressed inner-space relations that have been projected to the blend from
the framing input (see Figure 7.3).
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In the boxing input, the identities, events, time, space, role-value relations,
and causality individually have a tight compression, and the package of relations
that frames them is also compressed. Two individual people who are boxers
throw punches in a boxing ring for a half-hour or so, and the blows cause one of
them to fall down. In the focus input, the identities, events, time, space, role-
value relations, and causality are diffuse. The CEOs are part of a large organiza-
tion of agents, and the businesses they head have complicated relations to other
institutions and to external financial events. The relevant actions may occur
over long periods of time, involve many agents, and take place in many physical
locations. Despite these manifest clashes between the framing input and the fo-
cus input, the topologies of the two spaces are preserved in the cross-space map-
ping: Cause-effect relations, agent-action relations, and temporal ordering are
aligned in the two spaces. For this crucial reason, projecting the business struc-
ture as values into the boxing frame (e.g., each CEO is a boxer) leaves that
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frame undamaged. This kind of projection is an imaginative achievement. Fre-
quently, considerable work is required to find a way to project the focus input
that leaves the frame undistorted in the blend.

“He digested the book” elicits a single-scope network that achieves a superb
integration of events. On the one hand, the network blends conceptual counter-
parts in the two spaces—eating and reading. On the other, it helps us to inte-
grate some distinct event sequences from the space of reading. In the framing
input, digesting already constitutes an integration of several different events.
But its counterpart in the focus input, if considered independent of the net-
work, is a series of discrete events—taking up the book, reading it, parsing its
individual sentences, finishing it, thinking about it, and understanding it as a
whole. The integrity in the framing input is projected to the blend so that this
array of events in the focus input acquires, in the blend, a conceptual integra-
tion of its events into a unit.

Double-Scope Networks

A double-scope network has inputs with different (and often clashing) organiz-
ing frames as well as an organizing frame for the blend that includes parts of
each of those frames and has emergent structure of its own. In such networks,
both organizing frames make central contributions to the blend, and their sharp
differences offer the possibility of rich clashes. Far from blocking the construc-
tion of the network, such clashes offer challenges to the imagination; indeed,
the resulting blends can be highly creative.

The Computer Desktop interface is a double-scope network. The two princi-
pal inputs have different organizing frames: the frame of office work with fold-
ers, files, and trashcans, on the one hand, and the frame of traditional computer
commands, on the other. The frame in the blend draws from the frame of office
work—throwing trash away, opening files—as well as from the frame of tradi-
tional computer commands—*“find,” “replace,” “save,” “print.” Part of the
imaginative achievement here is finding frames that, however different, can
both contribute to the blended activity in ways that are compatible. “Throwing
things in the trash” and “printing” do not clash, although they do not belong to
the same frame.

Double-scope networks can also operate on strong clashes between the in-
puts. Consider the familiar idiomatic metaphor “You are digging your own
grave.” It typically serves as a warning that (1) you are doing bad things that will
cause you to have a very bad experience, and (2) you are unaware of this causal
relation. A conservative parent who keeps his money in his mattress may express
disapproval of an adult child’s investing in the stock market by saying “You are
digging your own grave.”
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At first glance, this conventional expression looks like a straightforward single-
scope network, where the organizing frame of graves, corpses, and burial is pro-
jected to organize the blend—a blend in which someone unwittingly does the
wrong things, and ultimately fails. Failing is being dead and buried; bad moves
that precede and cause failure are digging one’s own grave. It is foolish to bring
about one’s own burial or one’s own failure. And it is foolish not to be aware of
one’s own actions, especially those that may lead to one’s very extinction.

A closer look, however, reveals that this cannot be a single-scope network, be-
cause in a single-scope network the cross-input mapping aligns the topologies of
the inputs and that topology appears in the blend. But in Digging Your Own
Grave, the topologies of the inputs clash on causality, intentionality, participant
roles, temporal sequence, identity, and internal event structure. In all these
cases, the blend takes its topology from the “unwitting failure” input, not from
the “digging the grave” input! The causal structure in the blend comes from the
“unwitting failure” input, not the “digging the grave” input. Foolish actions
cause failure, but grave digging does not cause death. It is typically someone’s
dying that prompts others to dig a grave. And if the grave is atypically prepared
in advance, to secure a plot, to keep workers busy, or because the person is ex-
pected to die, there is still not the slightest causal connection between the dig-
ging and the dying. Even in the exceptional scenario where a prisoner is coerced
into digging his own grave, it is not the digging that causes the death. The pris-
oner will be killed anyway.

The intentional structure comes from the “unwitting failure” input, not the
“digging the grave” input. Sextons do not dig graves in their sleep, unaware of
what they are doing. In contrast, figurative digging of one’s own grave is con-
ceived as unintentional misconstrual of action.

The frame structure of agents, patients, and sequence of events likewise
comes from the “unwitting failure” input. Our background knowledge is that a
“patient” dies, and then the “agent” digs the grave and buries the “patient.” But
in the blend, those actors are fused and the ordering of events is reversed. The
“patient” does the digging and, if the grave is deep enough, has no other option
than to die and occupy it. Even in the unusual real-life case where one might dig
one’s own grave in advance, there would be no necessary temporal connection
between finishing the digging and perishing.

The internal event structure comes from the “unwitting failure” input. In
that input, it is certainly true that the more trouble you are in, the more you risk
failure. Amount of trouble is mapped onto depth of grave. But again, in the
“digging the grave” input, there is no correlation between the depth of some-
one’s grave and that person’s chances of dying.

The blend in digging one’s own grave inherits the concrete structure of graves,
digging, and burial, from the “digging the grave” input. But it inherits causal,
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intentional, and internal event structure from the “unwitting failure” input.
The two inputs are not simply juxtaposed. Rather, emergent structure specific
to the blend is created, with all the curious properties noted above. The exis-
tence of a satisfactory grave causes death and is a necessary precondition for it.
It follows straightforwardly that the deeper the grave, the closer it is to comple-
tion, and the greater the chance for the grave’s intended occupant to die. In the
blend (as opposed to the “digging the grave” input), digging one’s grave is a se-
rious mistake that makes dying more likely. In the blend, it becomes possible
to be unaware of one’s concrete actions—a situation that is projected from the
“unwitting failure” input, where it is indeed fully possible, and common, to be
unaware of the nature or the significance of one’s actions. But in the blend, it
remains highly foolish to be unaware of such concrete actions—a judgment
that is projected from the “digging the grave” input and will project back to the
“unwitting failure” input to produce suitable inferences (i.e., to highlight fool-
ishness and misperception of individual’s behavior).

We wish to emphasize that in the construction of the blend, a single shift in
causal structure— The existence of a grave causes death, instead of Death causes the
existence of a grave—is enough to produce emergent structure, specific to the
blend: undesirability of digging one’s grave, exceptional foolishness in being un-
aware of such undesirability, correlation of depth of grave with probability of
death. The causal inversion is guided by the “unwitting failure” input, but the
emergent structure is deducible within the blend from the new causal structure
and familiar common-sense background knowledge. This point is essential, be-
cause the emergent structure, though fantastic from a literal point of view, is
supremely efficient for transferring the intended inferences back to the “unwitting
failure” input and, thereby, for making real-world inferences. This emergent struc-
ture is not in the inputs—it is part of the cognitive construction in the blend. Bug,
also, it is not stated explicitly as part of the blend. It just follows, fairly automati-
cally, from the unstated understanding that the causal structure has been projected
from the “unwitting failure” input, not the “digging the grave” input.

The integration of events in the blend remains linked to events in both input
spaces. We know how to translate structure in the blend back to structure in the
inputs. The blend is an integrated platform for organizing and developing those
other spaces. Consider a slightly fuller expression: “With each investment you
make, you are digging your grave a little deeper.” In the “financial failure” input,
there are no graves, but there are investments; in the “digging the grave” input, the
graves are not financial, but one digs; in the blend, foolish investments are shovels,
and what one digs is one’s financial grave. A single action is simultaneously invest-
ing and digging; a single condition is simultaneously having finished the digging
and having lost one’s money. Digging your own grave does not kill you, but dig-
ging your own financial grave causes your death/bankruptcy.
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Digging Your Own Grave is a double-scope network. Death and graves come
from the “dying” input, but crucial framing is projected from the “unwitting
failure” input of discretionary action and mistakes that lead to failure.

Complex numbers are also a double-scope network. The inputs are, respectively,
two-dimensional space and real/imaginary numbers. Frame structure is projected
from each of the inputs: angles, rotations, and coordinates from two-dimensional
space; multiplication, addition, and square roots from the space of numbers. In the
blend, there is an emergent structure of numbers with angles and of multiplication
as involving rotation. We will return to this blend in Chapter 13.

We also see a double-scope network in same-sex marriage: The inputs are the
traditional scenario of marriage, on the one hand, and an alternative domestic
scenario involving two people of the same sex, on the other. The cross-space
mapping may link prototypical elements such as partners, common dwellings,
commitment, and love. Selective projection takes frame structure from each in-
put. It takes social recognition, wedding ceremonies, and mode of taxation from
the first input of “traditional marriage,” and same sex, absence of biologically
common children, and the culturally defined roles of the partners from the sec-
ond input. Emergent properties will characterize this new social structure re-
flected by the blend.

Double-Scope Networks with High Asymmetry.  In some double-scope net-
works, although the blend receives projections of organizing frame topology
from both inputs, the organizing frame of the blend is nonetheless an extension
of the organizing frame of only one input.

Suppose a person, observing that the Vatican seems to be flat-footed in the
metaphorical boxing match over abortion, says, “I suppose it’s hard to bob and
weave when you have a mitre on your head.” The Pope’s competition with an
adversary is portrayed as a boxing match where the Pope is impeded as a boxer
by the mitre he is obliged as Pope to wear on ritual occasions. We interpret this
as meaning (with respect to the input space with the Pope) that his obligation as
Pope to remain dignified impedes him in his competition. In the input space
with the Pope, there is a relationship at the level of the organizing frame be-
tween the Pope and dignified behavior and also between the Pope and his mitre.
The cross-space mapping between inputs does not give counterparts in input 1
for the required dignity or required headgear elements in input 2. The Pope’s ob-
ligation and his headgear in input 2 both project to the headgear of the boxing
Pope in the blend.

In the organizing frame of the input of boxing, the boxers are not impeded
by headgear that is an impediment. In the blend, the organizing frame is slightly
different: It contains the role heavy headgear that makes fighting difficult. This or-
ganizing frame is an extension of the frame of boxing, not of the frame of Pope
and Roman Catholicism. Specifically, the frame of the blend has all the roles of
boxing. But, the headgear—the mitre—is projected from input 2. In that input
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2 frame, there is a crucial relation R: The dignity of the Pope makes it harder for
him to compete because he must always be honest and decorous. In input 2, the
role mitre is directly linked (as a symbol) to the role dignity and obligation of
Pope. The crucial relation R in input 2 is projected to R'in the blend: The
mitre/dignity makes it harder for the Pope to box. Mizre and dignity in input 2
are both projected to the same element in the blend, and, crucially, they have no
counterpart in input 1. The blend gets an organizing frame from input 1 but
also the frame-level relation R from input 2. This is what makes it double-scope.

In the blend, we find all the elements of the frame of boxing plus the heavy
and unwieldy mitre on one boxer’s head. It turns out that having a heavy object
on the head is an impediment to fighting, and so we have a very natural and au-
tomatic pattern completion of the blend, leading to the new frame of boxing as
impeded by heavy headgear. This frame is an extension of the organizing frame of
input 1, not of input 2. This is what makes it asymmetric.

Recall that, in Digging Your Own Grave, the cross-space mapping connected
incompatible counterpart relations, such as direction of causality, and that to
project causal direction to the blend, it was therefore necessary to choose one
rather than the other of these counterpart relations. In the Pope example, be-
cause relation R in input 2 has no counterpart relation in input 1 (and, 4 for-
tiori, no incompatible counterpart relation), it can be projected to the blend
(appropriately extended by completion) and we need not choose between in-
compatible counterpart relations.

Nonclashing Double-Scope Networks. — Of course, the two organizing frames
of a double-scope network are not required to clash. On occasion, they can both
contribute to a blend that incorporates both of them. For example, if in a par-
ticular corporate community traveling business partners are typically lovers, we
can develop the traveling business partners/lovers frame, with emergent struc-
ture, which can become familiar and used routinely in the culture. Similarly, if
during a Cold War all symphony orchestras that one superpower sends to tour
the other contain spies, we can develop the second violinist spy frame, a double-
scope whose input organizing frames have no frame-level clash.

" CHAPTER 7
ZOOM OUT

TOBLERONE

Some networks have what appear at first sight to be extremely tenuous cross-
space mappings between the two frames organizing the inputs, but they lead
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ultimately to extraordinarily rich emergent meaning and global insight. The
construction of the network produces strong and essential vital-relation connec-
tions between inputs that at first seemed only tangentially related, if at all.

As an example, consider the following ad for Toblerone, a pyramid-shaped
chocolate candy that comes in three sizes—small, medium, and large. This ad
shows the famous Egyptian pyramids of Giza, two of them small, one medium,
and one quite large. Much smaller, the ad shows a group of four Toblerone
chocolates in the identical configuration. The caption reads “Ancient Toblero-
nism?” The ad also includes the motto “Toblerone: Inspires the World.” With a
wink, it suggests that such a match of shape and proportion between the Giza
pyramids and Toblerone chocolates can hardly be an accident. Surely some pro-
found causality connects them! In the blend, Toblerone inspired the world in
antiquity to construct these monuments. In the monuments frame, monuments
are built in honor of, and often in the likeness of, great things. Just so, in the
blend, the pyramids have been built to honor and resemble Toblerone.
The emergent structure here is that Toblerone has been around throughout his-
tory and is the great wonder of the world that inspired all the others.

This integration network approximates a single-scope network: The frame
of great things and monuments organizes the blend, in which Toblerone now
fills the role for “great thing.” Little if any of the chocolate-eating and chocolate-
making frame needs to be brought in. But the network establishes deep vital re-
lations of causality, intentionality, and time between the inputs: Toblerone now
causes the pyramids; it inspires the pyramid-builders, who intend to honor To-
blerone. Crucial outer-space vital relations are the main emergent structure of
the (ironic) network. The two main elements, the pyramids and the chocolate,
though linked by resemblance, are not counterparts in the frames of the in-
puts: Toblerone is the counterpart not of the monument but, rather, of the
great thing that inspired the monument. The emergent vital relations of
Causality, Intentionality, and Time are intuitively in the wrong direction, since
we must now have Toblerone preceding and being more important than the
pyramids. This example, which arises entirely by means of the general struc-
tural and dynamic principles of integration networks, shows how far one can
go from the prototypes with these principles.

The Toblerone network looks frivolous, but building a rich emergent struc-
ture out of a tenuous connection between inputs is a deep principle of science.
The connection between an apple and the moon seems at first blush to be only
the most tenuous analogy of shape and some motion, but in the blend of New-
tonian physics, the apple and the moon are the same and exemplify the laws of
the universe. Similarly, the psychoanalyst searches for seemingly “accidental”
identities and analogies running across childhood experience, dreams, and adult
behavior (“You say you always wear red shoes to the circus. What was the color
of your hat, did you say, when you visited your grandmother on her deathbed?
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You said the circus was a ‘celebration of life.” Of course, you mean ‘of death.”).
The psychoanalytic case of building global insights out of weak connections be-
tween spaces depends upon building vital relations of Identity, Cause-Effect,
Time, and Intentionality between the earlier and the later spaces, on the basis of
the emergent structure in the blend. As in the Toblerone network, the outer-
space vital relations are emergent. Both Toblerone and the psychoanalytic blend
develop theories in order to create the missing vital relations between inputs. In
the Toblerone network, the theory is ironic, since it runs entirely contrary to our
knowledge. In the psychoanalytic network, the theory is meant to convey the
deepest principles of reality, and the specifics of the network explain inexplica-
ble or poorly understood behavior.

DIVERSITY OF PRODUCTS
FROM UNITY OF PROCESS

Now consider a straightforward example from geometry. A hyperbola, an ellipse, a
parabola, and a circle—all are clearly different shapes. Intuitively, they fall into
different categories. Mathematically, they can be given different precise geometric
characterizations, specific to each kind of curve. And again, intuitively, a straight
line or even a single point seems to be maximally different from conic curves. Yet
all these geometric shapes can be viewed as variations on a single theme: the two-
dimensional planar section of a three-dimensional (quadric) cone. Keep the plane
perpendicular to the axis of the cone, and you get all circles; tilt the plane to ob-
tain ellipses, tilt a little more for parabolas, and tilt again for hyperbolas. Move the
plane parallel to one of the sides of the cone until the parabola condenses into a
straight line. Move the plane toward the vertex of the cone until the ellipses or cir-
cles shrink into a single point. All of these different shapes are conic sections and
fit on the same conceptual continuum. On this continuum, we find prototypes:
the oval of an ellipse, the parabola of the cannonball shooting through the air, the
circle of a beer coaster, the asymptotic hyperbola. And we find limiting cases: the
straight line, the point, the circle itself relative to ellipses, or the parabola as a lim-
iting case of ellipses stretched out to infinity.

A theory of conic sections offers a way to see a useful mathematical unity be-
hind the diversity of shapes and figures, without reducing this diversity to a sin-
gle prototype: We do not say that these shapes are all more or less circles simply
because, when viewed from this perspective, they belong to the same contin-
uum on which the circle is a prototype. Similarly, conceptual integration net-
works offer a way to see unity behind the diversity of particular manifestations
of meaning constructions. We start, as in the conic-section case, by formulating
the general characterization evoked above (cross-space mapping, projection into
a blend, emergent structure by completion and elaboration, etc.). Then we look
at specific variants of this general structured dynamic process.
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CONTINUITY BEHIND
DIVERSITY

Every minute now should be the Father of some
Stratagem.

—William Shakespeare

SIMPLEX, MIRROR, SINGLE-SCOPE, and double-scope networks turn out to
be powerful, widely deployed tools of the imagination. They look and feel dif-
ferent for all the reasons we have shown, but there is a deep continuity across
them. They are not four separate and unrelated species that exhaust the world of
blends but, instead, are prominent points that stand out on a continuous land-
scape. Here, we will take a walk along that landscape to show, step by step, how
we get from one to another, encountering intermediate cases as we go.

What could be the consequences of this inquiry? More specifically, what
could be the importance of an underlying continuity? For theorists of concep-
tual integration, the regularities of the operation and the corresponding regular-
ities that operation creates in its products are at the heart of the scientific enter-
prise. For linguists and cognitive scientists who are already directly interested in
how meaning is constructed and how language prompts for meaning, we offer
explanations of these constructions and prompts. For those interested in creativ-
ity and the construction of meaning in other areas—such as reasoning, inven-
tion, or the cultural development of new frames of knowledge—it will be useful
and, we hope, illuminating to see how the continuities manifest themselves in
those areas and how they extend across language phenomena as well.

But even more is at stake. The findings of this chapter lay the ground for a
fundamental hypothesis about the origins of language, which we begin to present
in the next section of the book. The origin of language is an enthralling series of
multidisciplinary puzzles. For the evolution of species, we find intermediate fos-
sils that have rudimentary structures, and we find species living now that have
similar organs but with varying degrees of complexity—different levels of
“wing,” for example. But for languages, there are no intermediate fossils, and

139



140 THE WAY WE THINK

every human language we know of, living or dead, is highly complex. Among the
world’s full adult languages, there are no simple languages, or languages simpler
than others. Even rudimentary pidgin codes that serve as linguae francae turn al-
most immediately into creole languages of great complexity if there are any chil-
dren around learning those codes as native languages. We also see that many
species have vocal skills but no language, and we see that human language can
come in different modalities—spoken or signed—with equal levels of grammati-
cal complexity. Moreover, there are very many separate human languages, not
just one, and they accomplish their tasks in ways that often seem surprisingly dif-
ferent. Human languages change over cultural time but do not as a result acquire
increased complexity. Indeed, it seems that, at any given time, languages present
the same kind of diversity and have the same degree of complexity. We will con-
sider these puzzles in the next chapter on the basis of what we find in this one.

Let’s begin with an example from the last chapter: the simplex network in
which Paul is the father of Sally. The generic space has two people and no rela-
tions. The framing input is the father-child subframe of our more general kin-
ship frame. The values input consists only of two people with no relation be-
tween them, Paul and Sally. Such a network creates a compression of roles and
values in the blended space. This simple network is only the beginning of a long
gradient of increasing complexity. Let us look at a gradient of networks all using
the father-child input and, crucially, the word “father.” One result will be that
the word “father” will seem to have many different meanings. But in fact the
word is always playing the same role, inviting us to use our potential to con-
struct networks that have father-child as one input. Consider:

Zeus is the father of Athena. She was born out of his head, fully clad in armor.

Now, from the kinship space, we bring in general schemas of human progenera-
tion, such as the offspring’s coming out of the body of a parent, but we bring in
from our knowledge of divinity the possibility of unusual birth. We explicitly
build in the blend, on the warrant of the second sentence, an unusual kind of
progeneration that involves neither a mother nor an infant.

The divinity in the Zeus-Athena input allows for many wonderful blends, each
of which contains a father and a creative method of progeneration. For instance,
Zeus is also the father of Aphrodite—this time, by virtue of having castrated
Chronos and cast his genitalia into the ocean foam, whence Aphrodite was born.

The Zeus cases do not entail figurative speech or analogy. Zeus is still felt to
be quite clearly the father of Athena, and of Aphrodite. Family structure is in-
ferred, as are the sentiments and emotions that come with it.

Now consider:

Joseph was the father of Jesus.
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In this blend, we do not project the usual structure of the father’s role in procre-
ation or the nonvirginity of the mother. But we can project family structure and
emotions. We also know that the communities of people in which they lived
largely took Joseph to be Jesus’ father in every way. Again, this use of “father” is
not felt to be metaphoric or analogical.

Now consider a neighbor who takes care of Sally for the day while Paul is
away, carrying out fatherly duties such as making her lunch, accompanying her
to school, and reading bedtime stories. That neighbor can say to Sally: “I'm
your father for today.” As in the Zeus and Joseph blends, some family structure
and genealogy is projected. As in the Joseph blend (but not the Zeus blends),
progeneration is not projected. Many of the typical aspects of the father-off-
spring relationship are projected (routines, care giving, responsibility, affection,
protection, guidance, authority, and so forth). Meaning compositionality is no
longer an option to account for this case. Too many properties felt as central are
missing. We have moved along the continuum from the pole of simplex net-
works. But clearly, we have not reached a point on the continuum that would be
felt intuitively to be metaphorical. Fatherhood is not a metaphor for what
the neighbor is doing. In fact, although some analogy has now contributed to
the mapping, the function of this blend is stronger than mere analogy. The
neighbor really is filling the role of the father in relevant respects, not just doing
something “similar” to what the father does. The flexibility of blending with se-
lective projection and contextual elaboration allows for this intermediate kind
of situation, which doesn’t fit a usual characterization.

These “father” networks reveal some fascinating principles of how words work.
When a word is attached to one of the inputs, it too can be projected to the blend,
to pick out meaning there. We will call this principle “word projection.” For ex-
ample, in the Zeus and Joseph cases, “father” is projected to the blend from the
father-ego input but now picks out zew meaning in the blend. Because the blend
and the framing input remain connected, we can refer to birth as “leaving Zeus’s
head” in much the same way that we refer to birth as “leaving the womb.” Many
similar expressions, each using words that already apply to the inputs, can be fash-
ioned that pick out meaning only in the blend. We can also refer to Joseph as “Je-
sus’ mortal father,” giving “mortal father” a contrastive rather than redundant
meaning, which is likewise inappropriate for the fazher-ego input.

Consider these additional examples linked to “father”:

The Pope is the father of all Catholics.
The Pope is the father of the Catholic Church.

George Washington is the father of our country.

The first example still has people in both inputs. From the “kinship” input that
provides the word “father,” we project not progeneration at all but, instead,
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authority, size of the family, responsibility, leadership, social role. From the sec-
ond input, we project specific properties of Catholicism.

“The Pope is the father of the Catholic Church” arguably projects the role of
a child to a single social entity (the Church). The blend reflects a type of socio-
cultural model—specifically, one in which a social entity (church, nation, com-
munity) is the “child” of its leader. The word “father” is now felt to have a dif-
ferent meaning, but not a particularly metaphoric one. The same sentence can
also be understood to blend the role of the Pope in the institution with the role
of father in a family.

With the George Washington sentence, we go a bit further by highlighting
the causality in time between parent and child and between founder and nation.
This abstraction increases the perceived difference between the two inputs and
their domains. The impression of metaphor is undoubtedly stronger. That sub-
jective impression reaches a higher point when the two domains are even more
explicitly distinguished, as in “Newton is the father of physics.” Physics, unlike
church and country, does not even stand in metonymic relation to people and
groups of people. Yet Newton and Washington as adult men have all the biolog-
ical features of possible fathers plus some of the stereotypical social ones (au-
thority, responsibility, and so on). The conceptual integration networks directly
bring in frame structure from both inputs.

Even more subjectively metaphorical is an expression like Ezra Pound’s “Fear,
father of cruelty,” in which the two domains (emotions/qualities and
people/kinship) have no literal overlap at all, and the projected shared schema,
causality, is correspondingly abstract. Finally, Wordsworth’s acrobatic metaphor
“The Child is father of the Man” comes around almost full circle by using back-
ground knowledge (children grow into men) to create emergent structure in the
blend that maps kinship to the human condition in an unorthodox way. The
oddness of its counterpart connections and the extensive drawing on the frames
of both inputs to create a new organizing frame for the blend help make
Wordsworth’s line feel figurative. But the syntax and mapping scheme of “The
Child is father of the Man” are the same as the syntax and the mapping scheme
of “Paul is the father of Sally.”

The blends we have been talking about are often constructed using language.
The reason language can prompt for blends that result in the same word’s being
used to pick out different meanings is that language does not represent meaning
directly; instead, it systematically prompts the construction of meaning. All of
the “father” examples are examples of the familiar XYZ construction (“X is the
Y of Z”) whose purpose is to systematically prompt for blends.

We feel that the word “father” has different meanings because “father” is in
each case attached to one of the inputs, blending as a conceptual operation ap-
plies to those inputs, and “father” comes to pick out elements in the blend and
to participate in phrases that pick out structure in the blend but not in the
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inputs. The meanings of “father” are not properties of the word “father” but
byproducts of the operation of conceptual integration and of the fact that
words, like anything else attached to inputs, can be projected to blends. The
cognitive operation of conceptual blending, with its mechanisms of selective
projection and elaboration, is not restricted to linguistic examples. But a mind
that can do blending and that also knows language will inevitably develop
meanings for words through blending. If words show up in inputs, they can be
projected like any other element of an input. This outcome will change their
domain of application, unnoticeably in most cases, but noticeably when the
emergent meaning to which they apply in the blend seems remarkably distant
from the domain of the input from which they came. When we notice this dis-
tance, we call it by one of many names: extension, bleaching, analogy, meta-
phor, displacement. “Polysemy”—the fact that a single word seems to have
“many meanings”—is a very common phenomenon, a standard by-product of
conceptual blending, but noticed in only a fraction of cases.

We may think of language as a system of prompts for integration. Since there
are many conceptual structures to be integrated, each with ranges of words at-
tached to them, an expression that prompts for their appropriate integration has
to combine words, and language has to have forms to make such combinations
possible. Obvious examples are predication (“This beach is safe”) and com-
pounding (“likely story,” “possible solution,” “eligible bachelor,” “fake gun”).
Consider, for example, “This beach is safe,” which we discussed in Chapter 2. A
common but misguided way of describing the meaning of this sentence is to say
that a particular property, safe, is predicated of an object, beach, by means of the
words “safe” and “beach.” On this view, “This house is safe” asks us to apply the
same particular property, safe, to a different object, house. So, “safe” has just one
meaning. It would be straightforward to say “The beach is safe” when we want
to let a child play there. And in that situation, it would be equally true that
“The child is safe.” But now we see that the purported property safe attributed
to the beach in “The beach is safe” and to the child in “The child is safe” would
have to be two different properties: something like 7oz potentially harmful in the
first sentence and nor likely to be harmed in the second. By the same token,
the word “safe” in the sentence “The beach is safe” would have to apply many
different properties depending on whether the beach is legally protected from
development, has a statistically low number of drownings, is a low-crime area, is
owned in such a way that its ownership cannot be taken away from the owner,
or is a vacation spot that can be proposed without problem to someone (as in a
“safe bet”). On inspection, then, “safe” can seem to mean many different things,
but users of the word feel that it is the same word and the same concept.

In order to do justice to the meaning of “safe,” we must regard it not as apply-
ing a particular property but, instead, as prompting for a particular kind of
blend. The blend takes into account the frame of harm and the specifics of the
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situation referred to in the rest of the expression. It requires us to blend them to
create a counterfactual scenario in which there is specific harm and to understand
how the present situation is disanalogous to that scenario. In fact, the linguistic
expression singles out the disanalogous counterparts. For example, “The beach is
safe,” meaning that the child won’t drown, singles out a counterfactual counter-
part beach with riptides and deadly waves, and asks us to understand that the
beach in the present situation lacks these dangers. The meaning of “safe” is not
an invariant set of properties but, rather, a set of instructions for building a suit-
able conceptual integration network on the basis of the sarm scenario.

In the network, the complex vital relations of Disanalogy, Cause-Effect, and
Identity involved in making the counterfactual space in which harm happens
are compressed in the blended space into the inner-space vital relation of Prop-
erty, applied to one of the roles in the harm scenario.

Can we find other kinds of linguistic evidence for the claim that a unified op-
eration—conceptual integration—is being used to construct meaning across all
these continua? One kind of linguistic evidence would be very strong: If a range
of meanings that we view as different—simple framing, analogical, metaphori-
cal—are indeed all instances of conceptual integration, then there might be a
single syntactic form that prompts for the construction of all these different
meanings. In fact, English, almost too good to be true in this regard, has a con-
struction that is specialized in exactly this way. The construction is the apparently
pedestrian but immensely powerful XYZ construction, such as “Necessity is the
mother of invention” or “He was the Einstein of the fifth century B.C.” In this
construction—“X be Y of Z”—X, Y, and Z are nouns or noun-phrases. X and Z
identify elements x and z in one input space, and Y identifies element y in a sec-
ond input space. The copula e indicates that x and y are counterparts. And the
understander must identify the two relevant domains and set up an implicit ele-
ment w to be the counterpart of y. In “Vanity is the quicksand of reason,” one in-
put space is concerned with human traits such as reason and vanity while the
other has to do with traveling and falling into quicksand. The missing element w
is the traveler. The structure in the input of travel has a traveler falling into
quicksand and therefore failing in his enterprise (perhaps to the point of dying).
In the input with reason, we understand that reason is similarly imperiled by
vanity. The blend corresponding to the grammatical XYZ construction thus has
one element that is reason/traveler and another that is vanity/quicksand.

Yet, quite interestingly, we have seen how that same construction also prompts
for simplex networks. “Paul is the father of Sally” has the very same syntactic
form as “Vanity is the quicksand of reason.” It maps the kinship subframe fazher-
¢go onto the two people Paul and Sally and integrates the two inputs into a more
richly structured blend. The mapping scheme is exactly the same as in the
metaphorical case: In one space, x and z are Paul and Sally; in the other space, y is
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the role father and the counterpart of x (Paul). The missing element w is the ego
of the kinship frame.

The XYZ construction in English is a general prompt to construct an XYZ
integration network. This construction covers not only simplex, single-scope,
and double-scope networks but also all the intermediate integration networks
(“Zeus is the father of Athena,” “I'm your father for today,” The Pope is the fa-
ther of the Catholic Church,” and so on).

But what about the frequent cases in which the word “of” seems to mean “a
part of,” as in “the door of the car” or “the top of the building”? Indeed, these
cases are also straightforward instances of the general mapping scheme. The word
“top” does not in itself denote a part of a building. Rather, it is part of a more
general frame—roughly referring to things that have vertical orientations and are
bound in space. So when we point to a location in the building and say “This is
the top of the building,” we are constructing a simplex XYZ blend, just as in the
other cases. As depicted in Figure 8.1, “This” identifies location x in the focus in-
put with the building, “the top” identifies a vertical extremity y in the whole with
parts framing input, and “the building” identifies element z in the building in-
put. The missing element w is the general notion of a whole vertically oriented
thing in the whole with parts frame. The whole w is mapped onto z, the building.

Are there XYZ phrases that prompt for mirror networks? Yes, of course! Sup-
pose Paul had a daughter Elizabeth who died at age ten, and then, two years later,
another daughter, Sally. The loss of Elizabeth, with whom he had a warm, spon-
taneous relationship, was traumatic for him and made him stiff and withdrawn
with Sally as she grew up. Finally, when Sally is sixteen, and Paul has seen her
grow up during a stage that Elizabeth never knew, Paul comes to his senses and
suddenly begins to behave with full warmth and spontaneity with Sally. Sally,
confused, finally asks him why he is treating her in this new way. He responds,
after a long pause, “Because you are my long-lost daughter.” This expression is
the idiomatic equivalent of “You are the long-lost daughter of me.” In one space,
organized by the father-daughter frame, we have Paul as the value of father and
Elizabeth as the value of daughter. In the other space, organized by the same
frame, we have Paul as the value of father and Sally as the value of daughter. The
generic space and blended space are also organized by the father-daughter frame,
making this a straightforward mirror network. In the blend, father is blended
with father, daughter with daughter, Paul with himself, and Elizabeth with Sally.
In the blend, Elizabeth is Sally. By making this blend, Paul recovers his long-lost
daughter Elizabeth, who died, and also recovers his daughter Sally, who had been
lost to him in a different way. There are many crucial vital relations between the
inputs, so this is a vital-relation mirror XYZ network. The blend has spectacular
emergent emotions and dramatic psychological changes for two people and for
the memory of a third.
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FIGURE 8.1 A SIMPLEX XYZ BLEND

COMPOSITIONALITY

When we see words on a page, do those words stand directly for external reali-
ties? No. As we have seen, words and the patterns into which words fit are trig-
gers to the imagination. They are prompts we use to try to get one another to
call up some of what we know and to work on it creatively to arrive at a mean-
ing. Blending is a crucial part of this imaginative work, and, as we have seen,
blending is not the mere addition of one existing meaning to another to get
their sum. Words by themselves give very little information about the meaning
they prompt us to construct.

Any integration network we build will end up having a mapping scheme. A
simplex network, for example, maps roles in one input onto their values in an-
other, fusing them in the blend. Precisely because it is not merely additive,
blending is highly creative. But the capacity to combine and recombine is also a
hallmark of human thought. Can blending gain strength by drawing on this ca-
pacity for recombination? Yes. Using recombination in conjunction with blend-
ing is an exceptionally powerful trick of the imagination.

We have seen various mapping schemes so far—schemes that operate over two
inputs, a generic space, and a blend. And we have seen forms of language—"“safe,”
“if,” “of,” and so on—that prompt us to use some of those mapping schemes.
What these examples show us is that blending is a constant mental activity: We
blend again and again, building blends out of earlier blends, blends all the way
down. Now we ask a crucial question: Is there any regularity to the way that
blends compose, or do we have to invent new, idiosyncratic mapping schemes for
every compound network? Rather amazingly, no matter how unpredictable
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creative blending is at every stage, and no matter how various its products seem—
simple predication, jokes, metaphors, counterfactuals, mathematical discoveries,
analogies, category extensions, event integrations, action blends, and so on and
on—it can use the same skeletal mapping schemes again and again and combine
them in the same simple ways. And we will see that we combine in simple ways
the linguistic expressions that prompt for those skeletal mapping schemes. This is
remarkably efficient and elegant: The combination of expressions prompts for a
parallel combination of the skeletal mapping schemes they evoke. Composing
language forms into more complex language forms thus tells us what kinds of
mapping schemes to build, although those language forms say nearly nothing
about the kinds of meaning we will construct under their guidance. Meanings
themselves are the imaginative products of blending, whether simple or complex,
and are not predictable from the forms used to evoke them. The mapping
schemes, by contrast, are predictable from the language forms used to evoke them.
The meaning of the whole is not predictable from the meaning of the parts, but
the mapping scheme of the whole is predictable from the mapping schemes of the
parts. This compositional aspect of forms has been interpreted in the form ap-
proaches as telling us the nature of thought itself. But on the contrary, it is only an
exceptionally ingenious, useful, and efficient feature of the forms that guide
thought.

An XYZ expression like “The adjective is the banana peel of the parts of
speech” can mean that unwary writers often slip up on adjectives, that the adjec-
tive is a very useful element that helps us get a grip on the noun to which it is at-
tached, that the adjective attracts us but the noun is the real substance, that the
adjective is a deceptive surface that hides the essential meaning, and so on. All
these different meanings arise from the identical XYZ mapping scheme: X (ad-
jective) in the first input is the counterpart of Y (banana peel) in the second, Z
(parss of speech) in the first input is the counterpart of some unmentioned W in
the second input. A suitable but unspecified Y-W relationship (banana peel-W)
is to be projected to the blend and integrated there with the X and Z projec-
tions. The language form “X is the Y of Z” directs us to this mapping scheme
but does not indicate what we are to do with it. Constructing the meaning in-
volves much more: frames, topologies, general knowledge, context, connections
of identity and role and vital relation, and, above all, blending.

For example, we construct meaning for “Sally is the daughter of Paul” on the
basis of our full knowledge of human beings, progeneration, family structure,
and so on. Using the same language form and the same mapping scheme, we
construct quite a different meaning for “Athena is the daughter of Zeus.” In the
Zeus-Athena blend, daughter is now compatible with the structure having no
mother, born out of the father’s head, born as an adult fully clothed in armor, and so
on, so that what look like necessary properties of daughter have not been pro-
jected to the blend. “France is the eldest daughter of the Church” has the same
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language form and the same mapping scheme but even more inventive projec-
tions to the blend with emergent meaning.

Language forms combine to evoke orderly combinations of mapping schemes.
This handy ability can be nicely illustrated by looking at compound XYZ expres-
sions of any length, such as “Elizabeth is the boss of the daughter of Paul” or
“Jim is the secretary of the wife of the president of Disney” or “Elizabeth is the
boss of the daughter of the secretary of the wife of the president of Disney.” To
conduct this illustration, we need to back up and look at the backbone of an
XYZ expression—namely, Noun-Phrase of. We will call this backbone a “Y
expression.”

Consider, for example, the phrase “The boss of,” which is diagrammed in Fig-
ure 8.2. It prompts us to call up an input space structured by the boss-worker
frame, to construct a blended space, to project boss from the input to create boss'in
the blended space, to provide for a w (almost certainly worker) in the input space,
to project worker to create worker'in the blend, to project the boss-worker relation-
ship in the input to boss-worker'in the blend, to construct open-ended connectors
from boss'and worker'in the blend, and to expect the open-ended connector from
worker' to connect to some element that can be picked out by the noun-phrase
that will follow “of.”

In general, a Y expression has this very simple form:

Noun-Phrase of

Expressions like “the boss of,” “the secretary of,” and “a beginning student of”
are Y expressions. The Noun-Phrase in a Y expression is typically a role in a
common frame, often a relational frame like father-daughter, husband-wife, mas-
ter-apprentice, president-company, and so on. A'Y expression prompts for blend-
ing. Specifically, it prompts us to perform the following operations:

* Call up an input space for the relational frame containing y (the element
named by Y).

* Construct a blended space.

* Project the element y to create an element y' in the blend.

* Provide for a w in the input space that will bear an appropriate relation-
ship to y.

* Project that w to create an element w' in the blend.

* Project the y-w relationship onto y'-w' in the blended space.

* Provide open-ended connectors from y' and w' in the blend, as shown in
Figure 8.3. These connectors are expected to make connections at some
point.

* Expect the open-ended connector from w' in the blend to connect to
something picked out by the noun-phrase that will follow “of.”
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FIGURE 8.2 “THE Boss oOF”

What are these open-ended connectors? For w', what follows “of” will tell us
how to attach that open-ended connector. For example, “The boss of Hierony-
mous Bosch” prompts us to build a space containing the painter Hieronymous
Bosch and to connect w' to him. “The boss of the company” prompts us to
build a space structured by the company frame and to connect w' to the role
company in that space. For y', the open-ended connector can be directed by ex-
plicit linking, as in the simple XYZ expressions we discussed above—for
example, “Elizabeth is the boss of Hieronymous Bosch” or “Elizabeth is the boss
of the orchestra.” Alternatively, it can be explicitly directed by a gesture, as when
you point at someone and say “The boss of the orchestra.” If there is no explicit
linking, the y' element stands on its own as a role.

In the default case, open-ended connectors will attach to elements in the
same space. This is exactly what we saw in the original simple XYZ construc-
tion, exemplified by “Paul is the father of Sally.” “The father of” is a Y expres-
sion that sets up the Y-of network diagrammed in Figure 8.4.

In the full XYZ expression “Paul is the father of Sally,” Pau/ is explicitly
linked to the role father. Because “Sally” follows “of,” Sally is necessarily linked
to w' (child) in the blend. In this case, our Y-of network is completed as shown
in Figure 8.5.

Most important, we can compose Y expressions by letting the open-ended
connectors attach to other roles. That is, what follows the “of” in the first Y ex-
pression can be another Y expression, for as long as we like: “The doctor of the
sister of the boss of Hieronymous Bosch .. .” (or, more generally, “The y1 of
the y2 of the y3 of the y4 of ... ”). Earlier, we saw the mapping operations
called for by a Y expression. Because these operations have open-ended connec-
tors, they can be repeated, so that an open-ended connector of one Y-of network
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FIGURE 8.4 “THE FATHER OF”

attaches to another Y-of network. Repeating the expression just asks us to repeat
the mapping operations. So if we have “The Y1 of the Y2 of,” which contains
two Y expressions, we are instructed to go through the mapping operations
twice. We begin with Y1 to construct the Y1-of network. That gives us an ele-
ment in the blend w1' with an open connector. Then we connect that network
to y2 by attaching that open connector to y2. This is just what the mapping in-
structions tell us to do: Whatever follows “of” tells us where to connect the w in
the blend. In this case, what follows “of” is Y2, so we attach the wl' open con-
nector to y2. Then we proceed to construct the Y2-of network. The composed
mapping scheme is shown in Figure 8.6.

“The secretary of the wife of the president of” has three Y expressions, which,
as shown in Figure 8.7, prompt us to repeat the mapping operations three times.
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FIGURE 8.5 THE XYZ NETWORK

A general network of this kind is what we call a Y» network, where n is the
number of repetitions. In principle, there is no limit to the number of Y expres-
sions or to the number of mapping schemes. But in practice, we find few exam-
ples that are higher than Y-of cubed. One important reason for this is that there
is more going on in these networks than simply stringing along the spaces and
doing the successive blends. Compression for global insight is a general value
for cognition, as we have discussed. In Y networks, new meaning is being con-
structed in the blends. Therefore, as blends arise, the pressure will be to inte-
grate them if they are compatible. As we build Blend 2, we are trying to blend it
with Blend 1, and each time a new blend arises, we try to blend it with the most
recent megablend of all the previous blends. At any moment, the megablend of
blends is giving the best global insight into the entire network. For example,
“the valet of the secretary of the president” prompts for a compressed
megablend, as depicted in Figure 8.8. In the successive blends given by the
mapping schemes, we get new roles valet of the secretary in Blend 1 and secretary
of the president in Blend 2. In the megablend, compression gives us yet another
role, valet of the secretary of the president, which can become conventional and
have its own emergent structure that is not a composition of the features of the
individual roles. We might say, for example, “The valet of the secretary of
the president is a hereditary title” or, in another domain, “The wife of the secre-
tary of the president is the most important position in the government.” That
role is not in any of the intermediate blends or in any of the input spaces to
those blends. It provides evidence for the building of the megablend.

Figure 8.8 depicts only the mappings to the megablend, not the richness of
its emergent meaning. For example, « in the megablend is now a compressed
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FIGURE 8.8 MEGABLEND # 1

role in a world where the president has a secretary and the secretary has a valet,
and « is that valet. In general, as we move from blend to megablend and from
earlier megablends to later ones, the frames become more complex and perform
greater compressions. Unconnected roles like president, valet, and secretary end
up integrated into a single emergent frame.

There is a true elegance and simplicity to the composition of the mapping
schemes and the emergent global blends. The Y expressions are not at all unusual
in being guided by these principles of linking, compression, and blending. In
Chapter 17 we will tell a more general story, in which grammatical constructions
in general are pre-compressed integration networks with open-ended connectors
available to be attached. Grammatical form may provide multiple ways to set up
the same complex blend. For example, “the valet of the secretary of the president”
and “the president’s secretary’s valet” result in the same ultimate compound inte-
gration network, and the mapping operations of both the “of” and the possessive
form (“’s”) proceed from the general principles of linking, compression, and
blending; yet the dynamics of building that network differ in systematic ways.
The two expressions prompt us to begin building the same network, but from dif-
ferent starting points and in different directions. “The valet of the president’s sec-
retary” gives us another, closely related way to build the network. We emphasize
that forms as simple and basic as “the valet of” and “the president’s” are funda-
mentally prompts for intricate blending. Each of these phrases, for example, asks
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us to build an input, a blend, elements in each, projections from the input to the
blend, and two open-ended connectors from the two elements in the blend!

At this point, let us return to the XYZ expressions with which we began and
diagram a compound form like “Ann is the boss of the daughter of Max.” This
expression contains the Y2 expression “the boss of the daughter of,” which
builds up the integration network already discussed, including the megablend.
In addition, it links the three open connectors to elements in a specific mental
space: Ann and Max and an element that is the counterpart of the worker/
daughter in the megablend. The resulting diagram, shown in Figure 8.9, looks
identical to the previous one, except for the labels and the grounding of the
open connectors in a specific space.

This example clearly shows the standard features of conceptual integration
as they operate in composed integration networks prompted by composed
syntactic cues. The construction of links and spaces systematically follows the
syntactic order.

COMPOSITION OF
METAPHORIC INTEGRATIONS

The language forms and the corresponding mapping schemes we have seen work
identically in metaphoric cases. Metaphoric integrations are typically single-scope
or double-scope, and they feel quite different from simplex integrations like “Paul
is the father of Sally.” They involve quite different projections and constructions
of meaning. But the differences in the imaginative construction of meaning are
one thing; the language forms and the mapping schemes are another.

We now come to an exciting insight into how form and meaning are driven.
The language forms that lead to intuitively literal meanings can also give us in-
tuitively metaphorical meanings that seem to belong to radically different kinds
of thinking. Yet those identical forms are prompting for identical mapping
schemes to guide those radically different constructions of meaning. And those
mapping schemes compose in identical ways, regardless of whether the ultimate
meanings are flatly literal, poetically metaphorical, scientifically analogical, sur-
realistically suggestive, or opaque. Once again, and this time arrestingly, we see
that grammar is a set of prompts for guiding us quite precisely in our use of
imaginative mental operations. The grammar indicates a kind of path. But what
ultimately happens on that path depends on what specifically is encountered
and on the imaginative operations conducted along the way. The results may
subjectively seem to occupy different realms of thought, even though we are un-
consciously carrying out the same mapping schemes.

What have we developed so far? We have shown that the same XYZ language
form prompts for the same integration mapping scheme, regardless of the con-
ceptual content. It works across simplex, mirror, single-scope, and double-scope
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arrays as well as every intermediate kind of array: “Paul is the father of Eliza-
beth,” “You are my long-lost daughter,” “Zeus is the father of Athena,” “Fear is
the father of violence,” “Vanity is the quicksand of reason,” “Causation is the
cement of the universe.” We have also shown in detail how Y expressions
prompt for integration mapping schemes and how those expressions compose
syntactically and call for precise compositions of the corresponding mapping
schemes.

If what we have developed is correct, then any compound XYZ expression
that contains a Y» expression should prompt for the same composed mapping
scheme, regardless of the nouns in the expression. This is an unavoidable predic-
tion of the theory we have proposed, but it is not a feature of any other theory of
language, metaphor, logic, rhetoric, or cognition that we know of. Most of the
major theories of meaning have assumed that these various kinds of expressions
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are incommensurable and that notions like compositionality are meaningless for
figurative phenomena like metaphor.

This is a major prediction. Is it true? Well, pick any nouns that are acceptable
for the XYnZ construction and splice them in. The resulting sentence may be
unintelligible, but our prediction says that you will know the mapping scheme
you are supposed to carry out across all those spaces. Some expressions, like “Jean
is the sister of the mother of the son of Joseph,” will seem conventional. Others,
like “My office is the secretary of the understudy of despair,” will seem bizarre.
But they will all have the same mapping scheme, as we can see by taking one that
is doubly metaphoric and going through it. Consider the doubly metaphoric ex-
pression “Prayer is the echo of the darkness of the soul.” Its grammatical form
and its mapping schemes are identical to those in “Ann is the boss of the daugh-
ter of Max.” And both are XY2Z expressions. In fact, we have already seen, in
Figure 8.9, a diagram of the mapping scheme for “Ann is the boss of the daugh-
ter of Max.” If we are right, that diagram, with appropriate labels, should directly
reflect the complex compound mapping scheme prompted by “Prayer is the echo
of the darkness of the soul,” which is diagrammed in Figure 8.10.

For this latter example, we have a starting point—a religious space contain-
ing things like prayer. The first Y expression, “the echo of,” prompts a blend
where the space with echo is one input. One obvious provisional choice for that
input is a space where there is an echo in response to a sound. Echo in that space
is linked by “is” to prayer in the religious space, which thereby becomes the sec-
ond input space to the blend. At this point, the part of the language form that
has been provisionally processed is “Prayer is the echo of,” and Blend 1 has been
set up, complete with its open-ended connector from sound. The mapping
scheme of the Y expression now instructs us to attach that open-ended connec-
tor from sound to something picked out by what follows “of ”—in this case,
“darkness.” Again it is up to the imagination to construct an appropriate space
containing darkness, and again the imagination may make many different
choices, any of which could later be revised; but one obvious choice is a space in
which there is a locus and a gradient of light in that locus. The Y expression “the
darkness of” prompts for another blend network, so we set up Blend 2 accord-
ingly, complete with open-ended connectors from both darkness and locus. We
also blend Blend 1 and Blend 2, giving us, in the megablend, prayer/echo,
sound/darkness, and, so far, locus, whose corresponding open connector has yet
to be completed. Now the word “soul” completes the second Y expression (and
the sentence), telling us to attach the open connector from locus to soul, which is
in the same religious space as prayer. The remaining open connector from dark-
ness attaches to a new and unnamed element in that religious space.

As a consequence of this complex mapping scheme, we ultimately have one
specific space with elements corresponding to X, Z, and all the elements in the
blends that have open-ended connectors hanging off them. It may be that this
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specific space is already available in the context (e.g., religion), or that it is
mostly available and we need only build some new elements and relations in it,
or that we have to create it from scratch by means of this very compound inte-
gration network, as in “Ann is the boss of descendants of dinosaurs,” which
leads us to group Ann, her workers, and the ancestor dinosaurs in one space.

The mapping scheme just outlined faithfully reflects all of the metaphorical
blends and mappings prompted by “Prayer is the echo of the darkness of the
soul.” Moreover, that mapping scheme is exactly the same as the one for “Ann is
the boss of the daughter of Max” and, therefore, exactly the same as the one for
any XY2Z expression.

So the prediction is true!
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But there is more to say. Blending is the tool of compression par excellence,
and in this case it delivers rich and indispensable new compressions. The new
compressed frame of the megablend gives us a new conception of the causality of
the soul and religious expression. In this frame, there is a new role for something
that is unnamed but sharply conceived: something that is simultaneously sound
and darkness. This new role is darkness within a scale of light; it is sound that has
something against which to reverberate. It is part of your soul and part of your
spiritual experience. Given this experience and the nature of the soul, it results in
prayer. The imagination is free within this emergent frame to develop richer
meaning, further associations. In fact, the imagination is free to develop as many
differently nuanced and potentially conflicting interpretations of this suggestive
phrase as it likes, provided they are all guided by this one mapping scheme. We
can use “echo,” “darkness,” and “soul” to call up any space these words suggest
from publicly shared mental spaces or deeply personal experiences. We may pre-
fer some of these interpretations over others; some may be memorable and others
nonsense. But they all have the same mapping scheme, and in all of them the
megablend is the site for possible global insight.

Does this variety of possible meanings for the doubly metaphoric example im-
ply that the metaphoric mapping schemes are radically unlike those in doubly
simplex cases such as “Ann is the boss of the daughter of Paul”? On the one hand,
the answer is no: The mapping schemes are not different, and in principle we are
free to call up any spaces we like for “boss,” “daughter,” and “Paul.” People’s ideas
of “boss” or “daughter” might be very different by virtue of personal experience
and memories. For some, the sentence might evoke Paul’s willingness to accom-
modate Ann. For others, it might evoke Paul’s animosity against someone who
gives orders to his daughter or presents a challenge to his authority over her. Such
larger frames emerge in the megablend and can vary from context to context. We
get one reading if this sentence is said in explanation to someone who has just
observed Paul doing something for Ann that he would never do for anyone else;
we get another if he is being exceptionally contrary with Ann. But none of this
variation changes the mapping scheme. In the same way, “Prayer is the echo of
the darkness of the soul” could be said to indicate that prayer is a symptom
of psychosis or the most visible and reliable proof of spiritual conversion. But,
again, either interpretation has the same mapping scheme.

On the other hand, even as the mapping schemes remain the same, the partic-
ular kinds of integration networks within those schemes are different. “Ann is the
boss of the daughter of Paul” is a compound of two simplex networks, while
“Prayer is the echo of the darkness of the soul” is a compound of two double-
scope networks. Those two kinds of networks are profoundly different in all the
ways we explained in Chapter 6. For example, in the boss-daughter case the inter-
mediate blends have organizing frames that come from only one input, while in
the echo-darkness case the intermediate blends have organizing frames that draw
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on the organizing frames of bozh inputs. The Compound Double-Scope XY2Z of-
fers exceptionally rich possibilities for creative clashes. Prayer is voluntary, vocal,
meaningful, human, and deep, while echo is nonintentional, automatic, not neces-
sarily vocal, meaningless, physical, and merely a thin, distorted copy of something
else. Similar clashes between sound and darkness, and between locus and soul, come
immediately to mind. Then there are the clashes between the two intermediate
blends as inputs to the megablend. Across all this mismatch we are to find a
deeply meaningful compressed role connecting prayer to soul. We might well have
had connections between prayer and soul already: Prayer “comes from” the soul,
prayer is the soul “talking to God,” prayer is “evidence of” having a soul, and so
on. The clashes in this case lead not to failure but to effective new meaning.

For both “Ann is the boss of the daughter of Max” and “Prayer is the echo of
the darkness of the soul,” the integration network builds an element in the spe-
cific space (the one with Ann and Max or the one with prayer and soul). In the
first case this element is someone who is both a worker and a daughter but who
is unnamed and whose existence we need not have recognized at the outset. In
the second it is an element related to prayer and soul for which we have no com-
mon name and whose existence we likewise need not have recognized at the
outset. The religious element in this specific space may be profound and distinct
but ineffable, and the compound expression allows us to prompt for it as such.

Had we set up the XY2Z diagram in Figure 8.10 solely to depict the mapping
scheme of the doubly metaphoric definition of prayer, it would have seemed
plausible, because everyone recognizes that the interpretation of the mysterious
and suggestive metaphor involves elaborate and creative mappings. The same di-
agram might have seemed implausible as a representation of what is going on
when we make sense of “Ann is the boss of the daughter of Max,” because that is
not how logic approaches usually analyze such a case. But the blending explana-
tion, which applies to both, is more accurate, more parsimonious, and more gen-
eral than the traditional logic explanations. It is more accurate because the logic
explanations miss the many compressions of the megablend, including the emer-
gent frame with its compressed role. In fact, logic notations are just labels for the
input frames. They presuppose psychological access to those frames and say
nothing about emergent new frames. The blend explanation is more parsimo-
nious because the same blending and mapping schemes account for many super-
ficially different meaning phenomena, generally described as literal, metaphoric,
analogical, categorical, and so on. The general explanation does away with a jum-
ble of highly specialized operations, each tailored to deceptive surface features of
a phenomenon. Finally, the blending explanation is more general because it ac-
counts in a deep way for the harmony of form and meaning over a vast and
open-ended array of data. That harmony consists in the pairing of the form and
the mapping scheme, and in the way the composition of the forms is paralleled
by the composition of the mapping schemes.
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" CHAPTER 8
ZOOM OUT

SUPERNATURAL FATHERS

We have discussed XYZ blends that have father in one of the inputs.

Question:
* How far out can a father be pushed and still be a father?

Our answer:

Literary works frequently prompt for highly intricate blending. Milton’s por-
trayal of Satan as father in the second book of Paradise Lost is an extended dis-
play of double-scope blending.

The commonplace notion of Satan is already a blend for which a conceptual
domain has been elaborated. Satan is a blend of individual human being—
thinking, talking, desiring, intending—and theological ontology. In the theo-
logical space, he has eternal features such as evil as well as nonhuman powers
and limitations. He is anthropomorphic but has theological features and non-
human conditions. The blended domain for Satan is quite elaborated: He has
like-minded colleagues in the form of a cohort of devils, together they form an
intricate hierarchical organization of social groups, and so on. This blended do-
main is entrenched both conceptually and linguistically. Consequently, al-
though the blend is in some ways double-scope, expressions like “The devil
made me do it” or “Get thee behind me, Satan”™—or even expressions based on
further blending, such as the reference to a child as a “little devil”—do not feel
especially figurative.

Milton extends this blend in ways that seem strikingly figurative and allegor-
ical. His theological space includes evil, disobedience, sin, death, and their rela-
tions, as well as the psychology of the sinner confronted with spiritual death.
His kinship space includes progeneration and kinship relations, especially the
role father, and he adds a preexisting blend of the birth of Athena from the brow
of Zeus. In short, he gives us two double-scope theological blends: Satan as the
father of Sin and Satan as the father of Death.

In Milton’s blend, Satan conceives of the concept of sin; a fully grown
woman, Sin, leaps from his brow. Satan is attracted to sin/Sin: he has sex with
her. Although he does not know it at the time, his involvement has a conse-
quence—namely, death; in the blend, Death is the male offspring of Satan’s in-
cestuous involvement with Sin. Death rapes his mother, causing her to give
birth to a small litter of allegorical monsters.
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After Satan has been sent to Hell and has decided to try to escape, he meets
two characters at the gates of Hell who have been stationed there to keep him
in. They are Sin and Death. He does not recognize them.

The mental spaces that contribute to this blended story—the kinship space
and the theological space—correspond in some ways but not others. Milton
draws from both of them, selectively, to create a double-scope blend. For ex-
ample, he takes exclusively from the kinship space Sin’s intercession between
Death and Satan—father and son—when they are on the brink of terrible
combat.

He also takes many central features exclusively from the theological space. In
the theological space, there is a sinful cast of mind that does not recognize physical
and spiritual death as the result of sin and that is at last appalled when it must ac-
knowledge these consequences. Hence, in the blend, Sin is surprised to have con-
ceived Death, and she finds her son odious. Next, in the theological space, mortal-
ity and spiritual death overshadow the appeal of sin and are stronger than sin;
acknowledging death devalues sin; willful, sinful desires are powerless to stop this
devaluation. Hence, in the blend, Sin is powerless to stop her horrible rape by
Death. In the theological space, the fact of spiritual death brings ceaseless remorse
and anguish to the sinful mind, and the torments of Hell bring eternal punish-
ment. Hence, in the blend, the rape of Sin by Death produces monstrous off-
spring whose birth, life, actions, and relationship to their mother are impossible
for the domain of human kinship:

These yelling Monsters that with ceaseless cry
Surround me, as thou sawst, hourly conceivd
And hourly born, with sorrow infinite

10 me, for when they list, into the womb

That bred them they return, and howl and gnaw
My Bowels, their repast; then bursting forth
Afresh with conscious terrors vex me round,

That rest or intermission none 1 find.

Milton creates subtle correspondences between the kinship space and the
theological space. For example, he blends the unusual scenario of disliking a
child with feeling horror at the fact of death. He blends the unusual scenario of
a son raping a mother with the effect of death on sin. And perhaps most ingen-
iously, he blends the unusual medical frame of traumatic vaginal birth that
physically deforms the mother and so makes her less attractive with the way sin
becomes less attractive once death is acknowledged as its outcome:

At last this odious offspring whom thou seest
Thine own begotten, breaking violent way
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Tore through my entrails, that with fear and pain
Distorted, all my nether shape thus grew
Transformd.

Although Milton’s portrayal of Satan as a father is double-scope, it preserves
considerable structure associated with fazher and birth. Consider first the paternity
of Death. The “father” has human form and speaks human language, is excited by
feminine beauty, and has anthropomorphic sex with an anthropomorphic female
in a typically human scene. There is a birth through a vaginal canal; the son inher-
its attributes of both father and mother; father and adolescent son have a conflict
over authority. Now consider the paternity of Sin. Here, too, the father has hu-
man form and speaks human language. There is an offspring in human form, who
emerges from a container-like body part and develops into a sexual being.

Readers of Milton never stop to ask themselves whether or in what sense Sa-
tan is the father of Sin and Death. Milton gives them the answers before they
can ask those questions. Although many of what might have been considered
criterial features or truth-conditional features of fazher are abandoned in these
two double-scope blends, which are themselves connected by vital relations and
compressed into one huge megablend, Milton’s imaginative work has provided a
coherent global insight in which the ascription of fatherhood to Satan is
straightforward and true. This is particularly amazing if we recall that turning
Satan into a father was originally the great challenge that motivated the creation
of this network. God the Father has a son, Christ. The other member of the
Holy Trinity is Spiritus Sanctus, the Holy Ghost, the breath of eternal life. Mil-
ton intends to give us a picture of the infernal as the opposite of the divine. He
needs to create an Infernal Trinity, in which Satan is the counterpart of God.
How to make Satan a father is a conundrum, which Milton solves so well that it
seems never to have been a question at all.

WAYS OF THINKING
ABOUT COMPOSITIONALITY

A lot has been said about compositionality in logic, semantics, artificial intelli-
gence, and philosophy of language.

Question:
* What is different about the compositionality story here?

Our answer:

First, we must distinguish compositionality in our general sense from narrow,
truth-conditional compositionality. In a logical system, there must be a composi-
tional syntax and a compositional semantics such that any syntactic combination
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of propositions that is itself a proposition encodes a computation of the truth
value of the whole from the truth values of the parts. For example, the connective
“v” (inclusive o7) in propositional logic is compositional because there is a truth
function that yields the truth value of p v ¢ given the truth value of p and the
truth value of ¢.

Some form of compositionality is always assumed in semantic theories be-
cause it appears that people can construct meanings in consistent ways on the
basis of syntactic combinations—in particular, they understand one another.
Compositionality accounts naturally for the generative nature of meaning: An
unlimited number of meanings can be constructed from combinations of a fi-
nite number of forms.

The most basic view of compositionality for semantics is the one that holds
for logical systems: Linguistic expressions in isolation have truth conditions that
are computable from the truth-conditional properties of their parts. For ex-
ample, the conditions under which an expression like “brown cow” will be true
of something can be computed from the conditions under which “brown” is
true of something and “cow” is true of something. Many versions of formal se-
mantics—for instance, Montague grammar—have attempted to maintain this
basic view of compositionality. But there is a general consensus that this rudi-
mentary view is refuted by empirical evidence. The examples discussed through-
out this book are part of that empirical evidence.

A looser view of compositionality permits elements from context to come into
the computation of truth conditions, in addition to what is given by the truth
conditions of the parts of the expression. An obvious case is an expression like “I
am here,” where the deictics 7 and bere have to be given reference in context. A
less obvious case is an expression like “The newspaper is on Main Street,” where
we need to know from context what newspaper is referred to, but also whether
the understood reference is to the editorial offices, a copy of the paper, or the
momentary location of the action reporters covering the current scene.

In this looser view of compositionality, the purpose of specifying the context
is to add needed referential assignments to the computation of truth conditions,
not to remanufacture the truth conditions of stable parts. But in the blend for
“Athena is the daughter of Zeus,” daughter is now compatible with the structure
having no mother, born out of the father’s head, born as an adult fully clothed in ar-
mor, immortal, and so on, so that what look like truth conditions of daughter
have not been projected to the blend. Specifying the context to the degree that
it would specify all the appropriate truth conditions in this case would require
specifying the framing of the inputs, the counterparts in the cross-space map-
ping, the details of the selective projection, the degree of matching topology,
and all the other parts of the network model of conceptual integration.

Views of truth-conditional compositionality—whether of the narrow or looser
species—are inadequate to account for the variety of meaning constructions
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people actually achieve. But this is not to say that meaning construction is not
compositional in other fundamental ways: People do construct meanings in con-
sistent ways on the basis of syntactic combinations. As we have seen in this chap-
ter, the consistency is accounted for by the fact that there is compositionality at
the level of the general mapping schemes themselves and at the level of the syntac-
tic forms that prompt for those schemes.

The general pattern of this two-level compositionality is this: A given syntac-
tic form—such as an “of” construction—prompts for the creation of structure
in a blend and also provides a way of referring to that structure. That blend then
becomes available for further mapping under prompting from additional syn-
tactic constructions. The mapping schemes themselves compose, as do the
grammatical constructions.

Although Fregean compositionality has an intuitive appeal as a model of how
we construct complex meanings in response to complex syntactic prompts, it
cannot account for actual construction of meaning. The network model applies
uniformly over the cases of supposed Fregean compositionality and the cases
that are clearly beyond the Fregean model. In a simplex network in which, addi-
tionally, the values in one input are prototypical for a rigidly categorical frame
in the other (“Paul is the father of Sally”), the blending mapping scheme is
truth-conditionally equivalent to Fregean compositionality. In all the other
cases—involving looser frames, mirror, single-scope, or double-scope net-
works—the network model continues to apply, but Fregean compositionality
fails on principle since it presupposes the very features of rigid categorization
that these examples do not have. Even if a mirror network happens to have a
rigidly categorical shared frame and absolutely prototypical values for its roles
(e.g., “You are my long-lost daughter”), that integration network is not captured
by Fregean compositionality.

Rather surprisingly, the network model is less dependent on reference to con-
text than the “looser” version of Fregean compositionality we discussed above,
which attempts to preserve Fregean truth-conditional compositionality by
adding discourse information to the computation of truth conditions. The net-
work model shows a relationship between syntactic composition and composi-
tion of mappings that holds independent of reference to domains, situations,
and contexts. The compositional mapping schemes we discovered in the case of
“Ann is the boss of the daughter of Max” and “Prayer is the echo of the darkness
of the soul” were essentially identical, and identically based on syntactic compo-
sition of “of” constructions, even though their conceptual domains and con-
texts were radically different. Of course, context is all-important—but for the
imaginative elaboration of the blends, not for the mapping scheme.

It is also worth reemphasizing that the general construction of the mapping
scheme follows the order of the syntactic construction quite closely, thus sug-
gesting a plausible model of the way in which such meanings are actually
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processed. We saw that the same ultimate blend could be constructed from
many different starting points so that different languages can use different syn-
tactic constructions, and in fact the same language can have more than one way
to prompt for the same mapping scheme. “The valet of the secretary of the pres-
ident” and “The president’s secretary’s valet” prompt for the same ultimate map-
ping scheme but start at different points.

In this chapter we have also studied the way in which a composition of syn-
tactic cues prompts for a composition of mapping schemes, and we have used as
our showecase illustration the syntactic composition “Noun-Phrase 1 is the
Noun-Phrase 2 of Noun-Phrase 3,” where Noun-Phrase 3 has the form Noun-
Phrase 4 of Noun-Phrase 5. That is, we have used the syntactic part of the XY2Z
construction. The points we have made apply across all syntactic compositions.
Indeed, syntactic compositions as different as “Language is the fossil poetry of
the soul,” “Las Vegas is the American Monte Carlo,” “Paul’s daughter is the
president of Disney,” “Social movements are at once the symptoms and the in-
struments of progress,” and “As poetry is the harmony of words, so conversation
is the harmony of minds” all compose syntactic cues to prompt for composition
of mapping schemes.

GREAT-GRANDFATHER OF

We have seen actual Yr expressions for n as large as 3.

Question:
* If the mapping scheme can in principle be compounded indefinitely, why
don’t we routinely see Y expressions for n greater than 3 or 42

Our answer:

The “Y of” language form provides the ability to compound indefinitely or,
more important here, to compound five or six times and still give a perfectly
memorable and pronounceable sentence. But as a matter of on-line processing,
the megablend must maintain active connections across the whole network to
give us a sense of overall global insight. Our hypothesis is that the megablend
and its connections run into limits on working memory. The most obvious way
around these limits is to build and make conventional a subscheme of a com-
pound network. Consider a Y3 network in which the compressed role in the
megablend is Father of Parent of Parent of- The English language has a name for
this compressed role: “great-grandfather.” That megablend and the word for its
compressed role are available to us as a chunk from long-term memory and so
they place less demand on working memory than would a fresh Y3 network such
as “The father of the mother of the mother of.” By providing a compression
that is available as a unit from long-term memory, with an attached word for the
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compressed role, great-grandfather makes it relatively easy to construct on-line a
megablend for “The mother of your father’s great-grandfather.”

FREEDOM AND LIMITS
ON INTERPRETATION

We have pointed out that different interpretations are possible for the same
XYZ expression.

Questions:
* What are the sources of these differences, if the mapping schemes are the
same?
* Are there any limits?

Our answers:

First, we should be careful to note that grammar pairs forms with mapping
schemes, and that the same grammatical form can be paired with more than one
mapping scheme. For example, “Y of” is a form that is paired with the Y-of net-
work mapping scheme we have discussed. But that same form is paired with a
different mapping scheme, in which y is the counterpart of what is picked out
by the noun following “of,” as in “the state of Alabama.” Charles Fillmore gives
this example: “One needn’t throw out the baby of personal morality with the
bathwater of traditional religion.” These counterparts need not be metaphoric, as
we see from examples like “the nation of England,” “the island of Kopipi,” “the
stigma of cowardice,” “the feature of decompositionality,” “the condition of de-
spair.” In this chapter, we have not talked at all about the “of” expressions that
prompt us to use this different mapping scheme. But of course it is possible to
find expressions that are ambiguous. “The fire of love” could be read either way:
Love is metaphorically fire, or fire is the metaphoric counterpart of something
related to love, such as sexual passion or anguish. One source of difference in
readings, then, comes from the different mapping schemes associated with the
same language form. But this is not our focus here.

Suppose we are concerned with just one mapping scheme. We already saw
that the imagination has wide latitude in recruiting, projecting, and blending
additional background knowledge, context, and memories in order to develop a
full meaning on the basis of a particular mapping scheme and a choice of partic-
ular domains and counterpart elements. But the mapping scheme itself leaves
latitude in the selection of domains and counterpart elements. Consider “Vanity
is the quicksand of reason.” The mapping scheme prompts us to find an un-
named w in the space with guicksand and an unnamed relationship between
quicksand and that element w. It seems straightforward to select traveler as w,
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since quicksand is a potential trap for the traveler just as vanity is a potential
trap for reason. And given that choice of elements for the mapping scheme, it
seems automatic to conclude that vanity is something reason would want to
steer clear of. But Oscar Wilde might have offered the reading that only the
virtue of vanity can keep reason from wandering aimlessly in a barren, un-
charted desert; that vanity provides clarity of vision, excitement, purpose. Cru-
cially, the mapping scheme itself does not even guide us to choose mraveler as w.
Instead, the imagination has full latitude to choose, for example, desert as w,
since quicksand is parz of the desert, and part of is a very common and basic re-
lationship. Under that choice, we can form a blend in which vanizy is part of
reason. For example, we might conceive that there can be no reason without
vanity, even though vanity is the weakest and least reliable part of reason.

Does this freedom of the imagination mean that anything goes? On the con-
trary, finding one or two such integrations out of the potential infinity of
connections afforded by the world is extremely difficult and anything but ran-
dom. There are several different influences on what connections will be made
and what resulting networks will be satisfactory. In order to use a connection,
such as the connection between quicksand and traveler, it has to be made active,
and it cannot be made active unless it first exists or is constructed. Different con-
nections that might be made active vary on their degree of entrenchment and on
how easy it is to activate them in any given moment. Suppose that you hear
“Vanity is the quicksand of reason.” It launches the XYZ mapping scheme, and
your brain is now looking for a w. Suppose also that your brain has complete lat-
itude and tries bacteria. What happens at that point in pursuing the elaboration
of the integration network? We need a frame in the quicksand-bacteria input
space that will project to the blend and contribute to its emergent meaning. A
minimal requirement on that frame is that it must contain the elements quick-
sand and bacteria and a relationship between them. But for most people, such a
frame is not available because they have no conventional public knowledge or
personal memories of such a frame. So even if the brain does try out bacteria,
nothing comes of it, no blend is formed, and there is no conscious memory of
the attempt. Alternatively, suppose we bring into existence the appropriate frame
just before “Vanity is the quicksand of reason” comes along. Then this frame will
be activated and probably tried out. In that case, bacteria might prove a superbly
successful candidate for the missing w. This prediction is easily confirmed by in-
terpreting “Vanity is the quicksand of reason” within the following context:

Did you know that some bacteria can live only in quicksand and depend on it for
everything? For them, quicksand is not a trap, it is what they need to live at all.
Well, for some people, vanity is the quicksand of reason. Their vanity gives them
the self-confidence to think well.



168 THE WAY WE THINK

In any theory of meaning, activation does not come for free. The existence of
frames, knowledge, experience, scenarios, and memories does not come for free.
Ease of activation and degree of entrenchment by themselves impose very strong
constraints on the imagination and the use of language. Linguists, logicians,
and, for the most part, even psychologists tend to focus on the entrenched cases,
which are already built and usually easy to activate. When only the rigid and en-
trenched patterns are used, meaning becomes predictable based on the mapping
schemes and those patterns. This is probably why linguists, logicians, and ana-
lytic philosophers of language have often incorr