


































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































532 I HOW THE MIND WORKS 

and when they are played simultaneously as part of a chord or harmony. 
The emotional connotations of musical intervals are not exactly univer­
sal, because people need to be familiar with an idiom to experience 
them, but they are not arbitrary either. Infants as young as four months 
old prefer music with consonant intervals such as a major third to music 
with dissonant intervals such as a minor second. And to learn the more 
complex emotional colorings of music, people do not have to be condi­
tioned Pavlov-style, say, by hearing intervals paired with joyful dr melan­
choly lyrics or by hearing them while in a joyful or a melancholy mood. A 
person merely has to listen to melodies in a particular idiom over time, 
absorbing the patterns and contrasts among the intervals, and the emo­
tional connotations develop automatically. 

Those are the pitches; how are they strung into melodies? Jackendoff 
and Lerdahl show how melodies are formed by sequences of pitches that 
are organized in three different ways, all at the same time. Each pattern 
of organization is captured in a mental representation. Take the opening 
of Woody Guthrie's "This Land Is Your Land": 

This land is your land,this land is my land, from Ca- Ii- for- nia, to the New York Is-land 

The first representation is called a grouping structure. The listener 
feels that groups of notes hang together in motifs, which in tum are 
grouped into phrases, which are grouped into lines or sections, which are 
grouped into stanzas, movements, and pieces. This hierarchical tree is 
similar to the phrase structure of a sentence, and when the music has 
lyrics, the two partly line up. The grouping structure is shown here by 
the brackets beneath the music. The snatches of melody for "This land is 
your land" and for "this land is my land" are the smallest-sized chunks. 
When they are joined together, they form a larger chunk. That larger 
chunk is joined with the combined chunk "from California to the New 
York Island" into a still larger chunk, and so on. 

The second representation is a metrical structure, the repeating 
sequence of strong and weak beats that we count off as "ONE-two­
THREE-four, ONE-two-THREE-four." The overall pattern is summed up in 
musical notation as the time signature, such as 4/4, and the major 
boundaries of the structure itself are demarcated by the vertic�l lines 
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separating the music into bars. Each bar contains four beats, allocated 
among the different notes, with the first beat getting the strongest 
emphasis, the third beat an intermediate emphasis, and the second and 
fourth beats remaining weak. The metrical structure in this example is 
illustrated by the columns of dots under the notes. Each column corre­
sponds to one tick of a metronome. The more dots in a column, the 
stronger the accent on that note. 

The third representation is a reductional structure. It dissects the 
melody into essential parts and ornaments. The ornaments are stripped 
off and the essential parts further dissected into even more essential 
parts and ornaments on them. The reduction continues until the melody 
is reduced to a bare skeleton of a few prominent notes. Here is "This 
Land" boiled down first to half tones, then to four whole tones, then to 
only two whole tones. 

if: ) J J r I r (T'r r J J I r r1'r J Jr I J JJ) J' J' J J I r r 11

if r I r (T'r J I r r1'r r I J JJ) J I r r ! 

If O I O I O I O 11 
If o O 11 

The whole passage is basically a fancy way of getting from C to B. We 
hear the reductional structure of a melody in the chords of the rhythm 
guitar line. We also hear it when the band accompanying a tap dancer 
plays one of the stanzas in stop time, striking a single note in place of an 
entire line of music so that the tapping is easier to hear. And we sense it 
when we recognize variations of a piece in classical music or jazz. The 
skeleton of the melody is conserved while the ornaments differ from vari­
ation to variation. 

Jackendoff and Lerdahl propose that there are in fact two ways that 
melodies may be dissected into simpler and simpler skeletons. I have 
shown you the first way, the time-span reduction, which lines up with 
the grouping and metrical structures and designates some of the groups 
and beats as ornaments on others. Jackendoff and Lerdahl call the sec­
ond one a prolongation reduction. It captures the sense of musical flow 
across phrases, the buildup and release of tension within longer and 
longer passages over the course of the piece, culminating in a feeling of 
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maximum repose at the end. Tension builds up as the melody departs 
from the more stable notes to the less stable notes, and is discharged 
when the melody returns to the stable ones. The contours of tension 
and release are also defined by changes from dissonant to consonant 
chords, from nonaccented to accented notes, from higher to lower notes, 
and from prolonged to nonprolonged notes. 

The musicologist Deryck Cooke worked out a theory of the emotional 
semantics of the prolongation reduction. He showed how music conveys 
tension and resolution by transitions across unstable and stable intervals, 
and conveys joy and sorrow by transitions �cross major and minor inter­
vals. Simple motifs of only four or five notes, he said, convey feelings like 
"innocent, blessed joy," "demonic horror," "continuous pleasurable long­
ing," and "a burst of anguish." Longer stretches, and passages with motifs 
within motifs, can convey intricate patterns of feeling. One passage, as 
Cooke analyzes it, expresses "the feeling of a passionate outburst of 
painful emotion, which does not protest further, but falls back into 
acceptance-a flow and ebb of grief. Being neither complete protest nor 
complete acceptance, it has an effect of restless sorrow." Cooke supports 
his analyses with lists of examples that have a consensus interpretation, 
many with lyrics that offer additional corroboration. Some musicologists 
scoff at theories like Cooke's, finding counterexamples to every claim. 
But the exceptions tend to come from fine classical music, which uses 
interleaved, embedded, and ambiguous lines to challenge simple expec­
tations and engage a sophisticated listener. Cooke's particular analyses 
may be debatable, but his main idea that there are lawful connections 
between patterns of intervals and patterns of emotion is clearly on the 
right track. 

So that is the basic design of music. But if music confers no survival 
advantage, where does it come from and why does it work? I suspect that 
music is auditory cheesecake, an exquisite confection crafted to tickle 
the sensitive spots of at least six of our mental faculties. A standard piece 
tickles them all at once, but we can see the ingredients in various kinds 
of not-quite-music that leave one or more of them out. 

1. Language. We can put words to music, and we wince when a lazy
lyricist aligns an accented syllable with an unaccented note or vice versa. 
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That suggests that music borrows some of its mental machinery from 
language-in particular, from prosody, the contours of sound that span 
many syllables. The metrical structure of strong and weak beats, the 
intonation contour of rising and falling pitch, and the hierarchical group­

ing of phrases within phrases all work in similar ways in language and in 

music. The parallel may account for the gut feeling that a musical piece 

conveys a complex message, that it makes assertions by introducing top­

ics and commenting on them, and that it emphasizes some portions and 
whispers others as asides. Music has been called "heightened speech," 
and it can literally grade into speech. Some singers slip into "talking on 
pitch" instead of carrying the melody, like Bob Dylan, Lou Reed, and Rex 
Harrison in My Fair Lady. They sound halfway between animated racon­
teurs and tone-deaf singers. Rap music, ringing oratory from preachers, 

and poetry are other intermediate forms. 
2. Auditory scene analysis. Just as the eye receives a jumbled mosaic

of patches and must segregate surfaces from their backdrops, the ear 

receives a jumbled cacophony of frequencies and must segregate the 

streams of sound that come from different sources-the soloist in an 
orchestra, a voice in a noisy room, an animal call in a chirpy forest, a 
howling wind among rustling leaves. Auditory perception is inverse 
acoustics: the input is a sound wave, the output a specification of the 
soundmakers in the world that gave rise to it. The psychologist Albert 

Bregman has worked out the principles of auditory scene analysis and 

has shown how the brain strings together the notes of a melody as if it 

were a stream of sound coming from a single soundmaker. 

One of the brain's tricks as it identifies the soundmakers in the world 

is to pay attention to harmonic relations. The inner ear dissects a blare 
into its component frequencies, and the brain glues some of the compo­
nents back together and perceives them as a complex tone. Components 
that stand in harmonic relations-a component at one frequency, 
another component at twice that frequency, yet another component at 
three times the frequency, and so on-are grouped together and per­
ceived as a single tone rather than as separate tones. Presumably the 

brain glues them together to make our perception of sound reflect reality. 

Simultaneous sounds in harmonic relations, the brain guesses, are prob­
ably the overtones of a single sound coming from one soundmaker in the 
world. That is a good guess because many resonators, such as plucked 
strings, struck hollow bodies, and calling animals, emit sounds com­
posed of many harmonic overtones. 
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What does this have to do with melody? Tonal melodies are some­

times said to be "serialized overtones." Building a melody is like slicing a 

complex harmonic sound into its overtones and laying them end to end 
in a particular order. Perhaps melodies are pleasing to the ear for the 
same reason that symmetrical, regular, parallel, repetitive doodles are 
pleasing to the eye. They exaggerate the experience of being in an envi­
ronment that contains strong, clear, analyzable signals from interesting, 
potent objects. A visual environment that cannot be seen clearly or that 
is composed of homogeneous sludge looks like a featureless sea of brown 

or gray. An auditory environment that cannot be heard clearly or that is 

composed of homogeneous noise sounds like a featureless stream of 

radio static. When we hear harmonically related tones, our auditory sys­
tem is satisfied that it has successfully carved the auditory world into 
parts that belong to important objects in the world, namely, resonating 
soundmakers like people, animals, and hollow objects. 

Continuing this line of thought, we might observe that the more sta­
ble notes in a scale correspond to the lower and typically louder over­
tones emanating from a single soundmaker, and can confidently be 
grouped with the soundmaker's fundamental frequency, the reference 
note. The less stable notes correspond to the higher and typically weaker 
overtones, and though they may have come from the same soundmaker 
as the reference note, the assignment is less secure. Similarly, notes sep­
arated by a major interval are sure to have come from a single reslonator, 
but notes separat�d by a minor interval might be very high overtones 
(and hence weak and uncertain ones), or they might come from a sound­
maker with a complicated shape and material that does not give out a 
nice clear tone, or they might not come from a single soundmaker at all. 
Perhaps the ambiguity of the source of a minor interval gives the auditory 

system a sense of unsettledness that is translated as sadness elsewhere 

in the brain. Wind chimes, church bells, train whistles, claxton horns, 

and warbling sirens can evoke an emotional response with just two har­
monically related tones. Recall that a few jumps among tones are the 
heart of a melody; all the rest is layer upon layer of ornamentation. 

3. Emotional calls. Darwin noticed that the calls of many birds and
primates are composed of discrete notes in harmonic relations. He spec­
ulated that they evolved because they were easy to reproduce time after 
time. (Had he lived a century later, he would have said that digital repre­
sentations are more repeatable than analog ones.) He suggested, not too 
plausibly, that human music grew out of our ancestors' mating calls. But 
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his suggestion may make sense if it is broadened to include all emotional 
calls. Whimpering, whining, crying, weeping, moaning, growling, cooing, 

laughing, yelping, baying, cheering, and other ejaculations have acoustic 

signatures. Perhaps melodies evoke strong emotions because their skele­

tons resemble digitized templates of our species' emotional calls. When 
people try to describe passages of music in words, they use these emo­
tional calls as metaphors. Soul musicians mix their singing with growls, 
cries, moans, and whimpers, and singers of torch songs and country-and­
western music use catches, cracks, hesitations, and other emotional tics. 
Ersatz emotion is a common goal of art and recreation; I will discuss the 

reasons in a following section. 

4. Habitat selection. We pay attention to features of the visual world

that signal safe, unsafe, or changing habitats, such as distant views, 

greenery, gathering clouds, and sunsets (see Chapter 6). Perhaps we also 
pay attention to features of the auditory world that signal safe, unsafe, or 
changing habitats. Thunder, wind, rushing water, birdsong, growls, foot­
steps, heartbeats, and snapping twigs all have emotional effects, presum­
ably because they are thrown off by attention-worthy events in the world. 

Perhaps some of the stripped-down figures and rhythms at the heart of a 

melody are simplified templates of evocative environmental sounds. In 

the device called tone painting, composers intentionally try to evoke 

environmental sounds like thunder or birdsong in a melody. 

Perhaps a pure example of the emotional tug of music may be found 

in cinematic soundtracks. Many movies and television shows literally 
orchestrate the viewers' emotions from beginning to end with quasi­
musical arrangements. They have no real rhythm, melody, or grouping, 
but can yank the moviegoer from feeling to feeling: the climactic rising 
scales of silent films, the lugubrious strings in the mushy scenes of old 

black-and-white movies (the source of the sarcastic violin-bowing ges­
ture that means "You are trying to manipulate my sympathy"), the omi­

nous two-note motif from Jaws, the suspenseful cymbal and drumbeats 

in the Mission Impossible television series, the furious cacophony during 
fights and chase scenes. It's not clear whether this pseudo-music distills 
the contours of environmental sounds, speech, emotional cries, or some 
combination, but it is undeniably effective. 

5. Motor control. Rhythm is the universal component of music, and

in many idioms it is the primary or only component. People dance, nod, 

shake, swing, stride, clap, and snap to music, and that is a strong hint 
that music taps into the system of motor control. Repetitive actions like 
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walking, running, chopping, scraping, and digging have an optimal 
rhythm (usually an optimal pattern of rhythms within rhythms), which is 
determined by the impedances of the body and of the tools or surfaces it 
is working with. A good example is pushing a child on a swing. A con­
stant rhythmic pattern is an optimal way to time these motions, and we 
get moderate pleasure from being able to stick to it, which athletes call 
getting in a groove or feeling the flow. Music and dance may be a con­
centrated dose of that stimulus to pleasure. Muscle control also 
embraces sequences of tension and release (for example, in leaping or 
striking), actions carried out with urgency, enthusiasm, or lassitude, and 
erect or slumping body postures that reflect confidence, submission, or 
depression. Several psychologically oriented music theorists, including 
Jackendoff, Manfred Clynes, and David Epstein, believe that music 
recreates the motivational and emotional components of movement. 

6. Something else. Something that explains how the whole is more
than the sum of the parts. Something that explains why watching a slide 
go in and out of focus or dragging a filing cabinet up a flight of stairs does 
not hale souls out of men's bodies. Perhaps a resonance in the brain 
between neurons firing in synchrony with a soundwave and a natural 
oscillation in the emotion circuits? An unused counterpart in the right 
hemisphere of the speech areas in the left? Some kind of spandrel or 
crawl space or short-circuit or coupling that came along as an accident of 
the way that auditory, emotional, language, and motor circuits are packed 
together in the brain? 

This analysis of music is speculative, but it nicely complements the 
discussions of the mental faculties in the rest of the book. I chose them 
as topics because they show the clearest signs of being adaptations. I 
chose music because it shows the clearest signs of not being one . 

.. The fact is I am quite happy in a movie, even a bad movie. Other peo­
ple, so I have read, treasure memorable moments in their lives." At least 
the narrator of Walker Percy's novel The Moviegoer acknowledges the dif­
ference. Television stations get mail from soap-opera viewers with death 
threats for the evil characters, advice to the lovelorn ones, and booties 
for the babies. Mexican moviegoers have been known to riddle the 
screen with bullets. Actors complain that fans confuse them with their 
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roles; Leonard Nimoy wrote a memoir called I Am Not Spock, then gave 
up and wrote another one called I Am Spock. These anecdotes appear 
regularly in the newspapers, usually to insinuate that people today are 
boobs who cannot distinguish fantasy from reality. I suspect that the peo­

ple are not literally deluded but are going to extremes to enhance the 

pleasure we all get from losing ourselves in fiction. Where does this 

motive, found in all peoples, come from? 
Horace wrote that the purpose of literature is "to delight and 

instruct," a function echoed centuries later by John Dryden when he 
defined a play as "a just and lively image of human nature, representing 
its passions and humours, and the changes of fortune to which it is sub­
ject; for the delight and instruction of mankind." It's helpful to distin­

guish the delight, perhaps the product of a useless technology for 

pressing our pleasure buttons, from the instruction, perhaps a product of 

a cognitive adaptation. 

The technology of fiction delivers a simulation of life that an audi­

ence can enter in the comfort of their cave, couch, or theater seat. Words 
can evoke mental images, which can activate the parts of the brain that 
register the world when we actually perceive it. Other technologies vio­
late the assumptions of our perceptual apparatus and trick us with illu­
sions that partly duplicate the experience of seeing and hearing real 
events. They include costumes, makeup, sets, sound effects, cinematog­

raphy, and animation. Perhaps in the near future we can add virtual real­

ity to the list, and in the more distant future the feelies of Brave New 

World. 

When the illusions work, there is no mystery to the question "Why do 
people enjoy fiction?" It is identical to the question "Why do people 
enjoy life?" When we are absorbed in a book or a movie, we get to see 
breathtaking landscapes, hobnob with important people, fall in love with 
ravishing men and women, protect loved ones, attain impossible goals, 
and defeat wicked enemies. Not a bad deal for seven dollars and fifty 
cents! 

Of course, not all stories have happy endings. Why would we pay 

seven dollars and fifty cents for a simulation of life that makes us miser­

able? Sometimes, as with art films, it is to gain status through cultural 
machismo. We endure a pummeling of the emotions to differentiate our­
selves from the crass philistines who actually go to the movies to enjoy 
themselves. Sometimes it is the price we pay to satisfy two incompatible 
desires: stories with happy endings and stories with unpredictable end-
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ings, which preserve the illusion of a real world. There have to be some 
stories in which the murderer does catch up with the heroine in the 

basement, or we would never feel suspense and relief in the stories in 
which she escapes. The economist Steven Landsburg observes that 
happy endings predominate when no director is willing to sacrifice the 
popularity of his or her film for the greater good of more suspense in the 
movies in general. 

But then how can we explain the tearjerker, aimed at a market of 
moviegoers who enjoy being defrauded into grief? The psychologist Paul 
Rozin lumps tearjerkers with other examples of benign masochism like 
smoking, riding on roller coasters, eating hot chili peppers, and sitting in 
saunas. Benign masochism, recall, is like the drive of Tom Wolfe's test 
pilots to push the outside of the envelope. It expands the range of 
options in life by testing, in small increments, how closely one can 
approach a brink of disaster without falling over it. Of course the theory 
would be vacuous if it offered a glib explanation for every inexplicable 
act, and it would be false if it predicted that people would pay to have 
needles stuck under their fingernails. But the idea is more subtle. Benign 
masochists must be confident that no serious harm will befall them. 

They must bring on the pain or fear in measured increments. And they 
must have an opportunity to control and mitigate the damage. The tech­
nology of tearjerkers seems to fit. Moviegoers know the whole time that 
when they leave the theater they will find their loved ones unharmed. 
The heroine is done in by a progressive disease, not a heart attack or a 
piece of hot dog stuck in the throat, so we can prepare our emotions for 
the tragedy. We only have to accept the abstract premise that the heroine 
will die; we are excused from witnessing the disagreeable details. ( Greta 
Garbo, Ali MacGraw, and Debra Winger all looked quite lovely as they 
wasted away from consumption and cancer.) And the viewer must iden­
tify with the next of kin, empathize with their struggle to cope, and feel 
confident that life will go on. Tearjerkers simulate a triumph over 
tragedy. 

Even following the foibles of ordinary virtual people as they live their 
lives can press a pleasure button, the one labeled "gossip." Gossip is a 
favorite pastime in all human societies because knowledge is power. 
Knowing who needs a favor and who is in a position to offer one, who is 
trustworthy and who is a liar, who is available (or soon to become avail­
able) and who is under the protection of a jealous spouse or family-all 
give obvious strategic advantages in the games of life. That is especially 
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true when the information is not yet widely known and one can be the 
first to exploit an opportunity, the social equivalent of insider trading. In 

the small bands in which our minds evolved, everyone knew everyone 
else, so all gossip was useful. Today, when we peer into the private lives 
of fictitious characters, we are giving ourselves the same buzz. 

Literature, though, not only delights but instructs. The computer sci­
entist Jerry Hobbs has tried to reverse-engineer the fictional narrative in 
an essay he was tempted to call "Will Robots Ever Have Literature?" 
Novels, he concluded, work like experiments. The author places a ficti­
tious character in a hypothetical situation in an otherwise real world 
where ordinary facts and laws hold, and allows the reader to explore the 

consequences. We can imagine that there was a person in Dublin named 
Leopold Bloom with the personality, family, and occupation that James 
Joyce attributed to him, but we would object if we were suddenly to 
learn that the British sovereign at the time was not King Edward but 
Queen Edwina. Even in science fiction, we are asked to suspend belief 
in a few laws of physics, say to get the heroes to the next galaxy, but the 
events should otherwise unfold according to lawful causes and effects. A 
surreal story like Kafka's Metamorphosis begins with one counterfactual 
premise-a man can turn into an insect-and plays out the conse­
quences in a world where everything else is the same. The hero retains 
his human consciousness, and we follow him as he makes his way and 
people react to him as real people would react to a giant insect. Only in 
fiction that is about logic and reality, such as Alice's Adventures in Won­
derland, can any strange thing happen. 

Once the fictitious world is set up, the protagonist is given a goal and 
we watch as he or she pursues it in the face of obstacles. It is no coinci­
dence that this standard definition of plot is identical to the definition of 
intelligence I suggested in Chapter 2. Characters in a fictitious world do 
exactly what our intelligence allows us to do in the real world. We watch 
what happens to them and mentally take notes on the outcomes of the 
strategies and tactics they use in pursuing their goals. 

What are those goals? A Darwinian would say that ultimately organ­
isms have only two: to survive and to reproduce. And those are precisely 
the goals that drive the human organisms in fiction. Most of the thirty­
six plots in Georges Polti's catalogue are defined by love or sex or a 
threat to the safety of the protagonist or his kin (for example, "Mistaken 
jealousy," "Vengeance taken for kindred upon kindred," and "Discovery 
of the dishonor of a loved one"); The difference between fiction for chil-
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dren and fiction for adults is commonly summed up in two words: sex 
and violence. Woody Allen's homage to Russian literature was entitled 
Love and Death. Pauline Kael got the title for one of her books of movie 
criticism from an Italian movie poster that she said contained "the 
briefest statement imaginable of the basic appeal of the movies": Kiss 

Kiss Bang Bang. 

Sex and violence are not just the obsessions of pulp fiction and trash 
1V The language maven Richard Lederer and the computer programmer 
Michael Gilleland present the following tabloid headlines: 

CHICAGO CHAUFFEUR SMOTHERS Boss's DAUGHTER, 

THEN CUTS HER UP AND STUFFS HER IN FURNACE 

DOCTOR'S WIFE AND LOCAL MINISTER EXPOSED FOR CONCEIVING 

ILLEGITIMATE DAUGHTER 

TEENAGERS COMMIT DOUBLE SUICIDE; 

FAMILIES VOW TO END VENDETTA 

STUDENT CONFESSES TO AXE MURDER OF 

LOCAL PAWNBROKER AND ASSISTANT 

GARAGE OWNER STALKS AFFLUENT BUSINESSMAN, 

THEN SHOTGUNS HIM IN HIS SWIMMING POOL 

MADWOMAN LONG IMPRISONED IN ATTIC SETS HOUSE ON FIRE, 

THEN LEAPS TO DEATH 

FORMER SCHOOLTEACHER, FOUND TO HAVE BEEN PROSTITUTE, 

COMMITTED TO INSANE ASYLUM 

PRINCE ACQUITTED OF KILLING MOTHER IN REVENGE 

FOR MURDER OF HIS FATHER 

Sound familiar? See the endnotes. 
Fiction is especially compelling when the obstacles to the protago­

nist's goals are other people in pursuit of incompatible goals. Life is like 

chess, and plots are like those books of famous chess games that serious 

players study so they will be prepared if they ever find themselves in sim­
ilar straits. The books are handy because chess is combinatorial; at any 
stage there are too many possible sequences of moves and countermoves 
for them all to be played out in one's mind. General strategies like "Get 
your Queen out early" are too vague to be of much use, given the trillions 
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of situations the rules permit. A good training regime is to build up a 
mental catalogue of tens of thousands of game challenges and the moves 
that allowed good players to do well in them. In artificial intelligence, it 
is called case-based reasoning. 

Life has even more moves than chess. People are always, to some 

extent, in conflict, and their moves and countermoves multiply out to an 
unimaginably vast set of interactions. Partners, like the prisoners in the 
hypothetical dilemma, can either cooperate or defect, on this move and 
on subsequent moves. Parents, offspring, and siblings, because of their 
partial genetic overlap, have both common and competing interests, and 
any deed that one party directs toward another may be selfless, selfish, or 
a mixture of the two. When boy meets girl, either or both may see the 
other as a spouse, as a one-night stand, or neither. Spouses may be faith­
ful or adulterous. Friends may be false friends. Allies may assume less 
than their fair share of the risk, or may defect as the finger of fate turns 
toward them. Strangers may be competitors or outright enemies. These 
games are taken into higher dimensions by the possibility of deception, 
which allows words and deeds to be either true or false, and self-decep­
tion, which allows sincere words and deeds to be either true or false. 
They are expanded into still higher dimensions by rounds of paradoxical 
tactics and countertactics, in which a person's usual goals--control, rea­
son, and knowledge-are voluntarily surrendered to make the person 
unthreatenable, trustworthy, or too dangerous to challenge. 

The intrigues of people in conflict can multiply out in so many ways 
that no one could possibly play out the consequences of all courses of 

action in the mind's eye. Fictional narratives supply us with a mental cat­

alogue of the fatal conundrums we might face someday and the out­
comes of strategies we could deploy in them. What are the options if I 
were to suspect that my uncle killed my father, took his position, and 
married my mother? If my hapless older brother got no respect in the 
family, are there circumstances that might lead him to betray me? What's 
the worst that could happen if I were seduced by a client while my wife 
and daughter were away for the weekend? What's the worst that could 
happen if I had an affair to spice up my boring life as the wife of a coun­
try doctor? How can I avoid a suicidal confrontation with raiders who 
want my land today without looking like a coward and thereby ceding it 
to them tomorrow? The answers are to be found in any bookstore or 
video shop. The cliche that life imitates art is true because the function 
of some kinds of art is for life to imitate it. 
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Can anything be said about the psychology of good art? The philosopher 
Nelson Goodman came up with an insight while examining the difference 
between art and other symbols. Suppose by coincidence an electrocardio­
gram and a Hokusai drawing of Mount Fuji both consisted of the same 
jagged line. Both tracings stand for something, but the only part of the 
electrocardiogram that matters is the position of each point that the line 
passes through. Its color and thickness, the size of the tracing, and the 
color and shading of the paper are irrelevant. If they were changed, the 
diagram would remain the same. But in the Hokusai drawing, none of the 
features may be ignored or casually altered; any might have been deliber­
ately crafted by the artist. Goodman calls this property of art "repleteness." 

A good artist takes advantage of repleteness and puts every aspect of 
the medium to good use. She might as well do so. She already, has the 
eye and ear of the audience, and the work, having no practical function, 
does not have to meet any demanding mechanical specifications; every 
part is up for grabs. Heathcliff has to show his passion and fury some­
where; why not against the stormy, spooky Yorkshire moors? A scene has 
to be painted with brushstrokes; why not use jarring swirls to enhance 
the impact of a starry night, or a smudge of green on a face to give an 
impression of the dappled reflections that define the mood of a pastoral 
scene? A song needs a melody and words; in Cole Porter's "Ev'ry Time 
We Say Goodbye," a line is sung in alternating verses in a major key and 
a minor key, and the lyrics are: 

When you're here, there's such an air of spring about it. 
I can hear a lark somewhere begin to sing about it. 
There's no love song finer, 
But how strange the change from major to minor, 
Ev'ry time we say goodbye. 

The song is about the change from joy to sadness when parting from a 
lover; the melody changes from joyful to sad; the lyrics say that the mood 
changes from joy to sadness using the metaphor of a melody that 
changes from joyful to sad. In the effort to mold a stream of sound to 
evoke the change, nothing has gone to waste. 

A skillful use of repleteness impresses us not only by evoking a plea-
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surable feeling through several channels at once. Some of the parts are 
anomalous at first, and in resolving the· anomaly we discover for our­
selves the clever ways in which the artist shaped the different parts of 
the medium to do the same thing at the same time. Why, we ask our­
selves, did a howling wind suddenly come up? Why does the lady have a 
green spot on her cheek? Why is a love song talking about musical keys? 
In solving the puzzles, the audience is led to pay attention to an ordinar­
ily inconspicuous part of the medium, and the desired effect is rein­
forced. This insight comes from Arthur Koestler's tour de force on 
creativity, The Act of Creation, and underlies his ingenious analysis of 
that other great enigma of human psychology, humor. 

WHAT'S SO FUNNY? 

Here is how Koestler introduces the problem of humor: 

What is the survival value of the involuntary, simultaneous contraction of 
fifteen facial muscles associated with certain noises which are often irre­
pressible? Laughter is a reflex, but unique in that it serves no apparent 
biological purpose; one might call it a luxury reflex. Its only utilitarian 
function, as far as one can see, is to provide temporary relief from utili­
tarian pressures. On the evolutionary level where laughter arises, an ele­
ment of frivolity seems to creep into a humourless universe governed by 
the laws of thermodynamics an·d the survival of the fittest. 

The paradox can be put in a different way. It strikes us as a reason­
able arrangement that a sharp light shone into the eye makes the pupil 
contract, or that a pin stuck into one's foot causes its instant with­
drawal-because both the "stimulus" and the "response" are on the same 
physiological level. But that a complicated mental activity like the read­
ing of a page by Thurber should cause a specific motor response on the 
reflex level is a lopsided p�enomenon which has puzzled philosophers 
since antiquity. 

Let's piece together the clues from Koestler's analysis, from more recent 
ideas of evolutionary psychology, and from actual studies of humor and 
laughter. 

Laughter, Koestler noted, is involuntary noisemaking. As any school­
teacher knows, it diverts attention from a speaker and makes it difficult 
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to continue. And laughter is contagious. The psychologist Robert 
Provine, who has documented the ethology of laughter in humans, found 
that people laugh thirty times more often when they are with other peo­
ple than when they are alone. Even when people laugh alone, they are 
often imagining they are with others: they are reading others' words, 
hearing their voices on the radio, or watching them on television. People 
laugh when they hear laughter; that is why television comedies use laugh 
tracks to compensate for the absence of a live audience. (The rim shot or 
drumbeat that punctuated the jokes of vaudeville comedians was a pre­
cursor.) 

All this suggests two things. First, laughter is noisy not because it 
releases pent-up psychic energy but so that others may hear it; it is a 
form of communication. Second, laughter is involuntary for the same 
reason that other emotional displays are involuntary (Chapter 6). The 
brain broadcasts an honest, unfakable, expensive advertisement of a 
mental state by transferring control from the computational systems 
underlying voluntary action to the low-level drivers of the body's physical 
plant. As with displays of anger, sympathy, shame, and fear, the brain is 
going to some effort to convince an audience that an internal state is heart­
felt rather than a sham. 

Laughter appears to have homologues in other primate species. The 
human ethologist lrenaus Eibl-Eibesfeldt hears the rhythmic noise of 
laughter in the mobbing call that monkeys give when they gang up to 
threaten or attack a common enemy. Chimpanzees make a different 
noise that primatologists describe as laughter. It is a breathy pant made 
both when exhaling and when inhaling, and it sounds more like sawing 
wood than like the exhaled ha-ha-ha of human laughter. (There may be 
other kinds of chimpanzee laughter as well.) Chimps "laugh" when they 
tickle each other, just as children do. Tickling consists of touching vul­
nerable parts of the body during a mock attack. Many primates, and chil­
dren in all societies, engage in rough-and-tumble play as practice for 
fighting. Play fighting poses a dilemma for the fighters: the scuffling 
should be realistic enough to serve as a useful rehearsal for offense and 
defense, but each party wants the other to know the attack is a sham so 
the fight doesn't escalate and do real damage. Chimp laughter and other 
primate play faces have evolved as a signal that the aggression is, as we 
say, all in fun. So we have two candidates for precursors to laughter: a 
signal of collective aggression and a signal of mock aggression. They are 
not mutually exclu�ive, and both may shed light on humor in humans. 
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Humor is often a kind of aggression. Being laughed at is aversive and 

feels like an attack. Comedy often runs on slapstick and insult, and in 

less refined settings, including the foraging societies in which we 
evolved, humor can be overtly sadistic. Children often laugh hysterically 

when other children hurt themselves or suffer misfortune. Many reports 

in the literature on humor among foragers are similar. When the anthro­

pologist Raymond Hames was living with the Ye'Kwana in the Amazon 

rainforest, he once smacked his head on the crossbar of the entrance to a 

hut and crumpled to the ground, bleeding profusely and writhing in pain. 

The onlookers were doubled over in laughter. Not that we are all that dif­

ferent. Executions in England used to be occasions for the whole family 

to tum out and laugh at the condemned man as he was led to the gallows 

and hanged. In 1984, Orwell presents a satire of popular entertainment 

through Winston Smith's diary that comes uncomfortably close to a typi­

cal evening in today's cinemaplexes: 

Last night to the flicks. All war films. One very good one of a ship full of 

refugees being bombed somewhere in the Mediterranean. Audience 

much amused by shots of a great huge fat man trying to swim away with a 

helicopter after him. first you saw him wallowing along in the water like 

porpoise, then you saw him through the helicopters gunsights, then he 

was full of holes and the sea round him turned pink and he sank as sud­

denly as though the holes had let in the water. audience shouting with 

laughter when he sank. then you saw a lifeboat full of children with a 

helicopter hovering over it. there was a middleaged woman might have 

been a jewess sitting up in the bow with a little boy about three years old 

in her arms. little boy screaming with fright and hiding his head between 

her breasts as if he was trying to burrow right into her and the woman 

putting her arms around him and comforting him although she was blue 

with fright herself. all the time covering him up as much as possible as if 

she thought her arms could keep the bullets off him. then the helicopter 

planted a 20 kilo bomb in among them terrific flash and the boat went all 

to matchwood. then there was a wonderful shot of a childs arm going up 

up up right up into the air a helicopter with a camera in its nose must 

have followed it up and there was a lot of applause ... 

I can hardly bear to read it, but on the other hand I don't remember ever 

laughing so hard in the movies as when Indiana Jones pulled out his gun 

and shot the grinning, scimitar-twirling Egyptian. 

The horror that Orwell elicits by his pathetic description of the vic­

tims' terror shows that cruelty alone is not the trigger for humor. The 
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butt of a joke has to be seen as having some undeserved claim to dig­
nity and respect, and the humorous incident must take him down a few 
pegs. Humor is the enemy of pomp and decorum, especially when they 
prop up the authority of an adversary or a superior. The most inviting 
targets of ridi�ule are· teachers, preachers, kings, politicians, military 
officers, and other members of th� high and mighty. (Even the 
Schadenfreude of the Ye'Kwana feels more familiar when we are told 
that they are a diminutive people and Hames is a strapping American.) 
Probably the funniest thing I have ever seen in real life was a military 
parade in Cali, Colombia. At the front of the parade was an officer 
strutting proudly, and in front of him was a ragamuffin of no more than 
seven or eight strutting even more proudly, his nose in the air and his 
arms swinging grandly. The officer tried to take swipes at the urchin 
without breaking his stride, but the boy always managed to skip a few 
steps ahead and stay just out of reach as he led the procession through 
the streets. 

A descent in dignity also underlies the universal appeal of sexual and 
scatological humor. Most of the world's wit is more Animal House than 
Algonquin Round Table. When Chagnon began to gather genealogical 
data among the Yanomamo, he had to work around their taboo against 
mentioning the names of prominent people (a bit like the sensibility 
behind our own forms of address like Sir and Your honor). Chagnon 
asked his informants to whisper the names of a person and the person's 
relatives into his ear, and clumsily repeated it to make sure he had heard 
correctly. When the named one glowered at him and the onlookers gig­
gled, Chagnon felt reassured that he had recorded the persort's true 
name. After months of work he had assembled an elaborate genealogy, 
and during a visit to a neighboring village he tried to show off by drop­
ping the name of the headman's wife. 

A stunned silence followed, and then a villagewide roar of uncontrollable 

laughter, choking, gasping, and howling. It seems that I thought the 

Bisaasi-teri headman was married to a woman named "hairy cunt." It also 

came out that I was calling the headman "long dong," his brother "eagle 

shit," one of his sons "asshole," and a daughter "fart breath." Blood welled 

in my temples as I realized that I had nothing but nonsense to show for 

my five months of dedicated genealogical effort. 

Of course, we would never laugh at anything so puerile. Our humor is 
"salty," "earthy," "bawdy," "racy," "raunchy," "ribald," or "Rabelaisian." Sex 
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and excretion are reminders that anyone's claim to round-the-clock dig­
nity is tenuous. The so-called rational animal has a desperate drive to 
pair up and writhe and moan. And as Isak Dinesen wrote, "What is man, 
when you come to think upon him, but a minutely set, ingenious 
machine for turning, with infinite artfulness, the red wine of Shiraz into 
urine?" 

But oddly enough, humor is also a prized tactic of rhetoric and intel­
lectual argument. Wit can be a fearsome rapier in the hands of a skilled 
polemicist. Ronald Reagan's popularity and effectiveness as president 
owed much to his facility with one-liners that quashed debate and criti­
cism, at least for the moment; for example, when deflecting questions 
about abortion rights he would say, "I notice that everyone in favor of 
abortion has already been born." Philosophers relish the true story of the 
theoretician who announced at a scholarly conference that while some 
languages use a double negative to convey an affirmative, no language 
uses a double affirmative to convey a negative. A philosopher standing at 
the back of the hall shouted in a singsong, ''Yeah, yeah." Though it may 
be true, as Voltaire wrote, that "a witty saying proves nothing," Voltaire 
was famously not above using them himself. The perfect quip can give a 
speaker an instant victory, deserved or not, and leave opponents stam­
mering. We often feel that a clever aphorism captures a truth that would 
require pages to defend in any other way. 

And here we get to Koestler's attempt to reverse-engineer humor. 
Koestler was an early appreciator of cognitive science at a time when 
behaviorism ruled, and he called attention to the mind's inventory of 
rule systems, modes of construal, ways of thinking, or frames of refer­
ence. Humor, he said, begins with a train of thought in one frame of 
reference that bumps up against an anomaly: an event or statement 
that makes no sense in the context of what has come before. The 
anomaly can be resolved by shifting to a different frame of reference, 
one in which the event does makes sense. And within that frame, 
someone's dignity has been downgraded. He calls the shift "bisocia­
tion." Koestler's examples of humor have not aged well, so I'll illustrate 
the theory with a few that amuse me, at the cost of killing the jokes by 
explaining them. 
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Lady Astor said to Winston Churchill, "If you were my husband, I'd 

put poison in your tea." He replied, "If you were my wife, I'd drink it." 

The response is anomalous in the frame of reference of murder, because 
people resist being murdered. The anomaly is resolved by switching to 
the frame of reference of suicide, in which death is welcomed as an 
escape from misery. In that frame Lady Astor is the cause of marital mis­
ery, an ignominious role. 

A mountain climber slips over a precipice and clings to a rope over a 
thousand-foot drop. In fear and despair, he looks to the heavens and 

cries, "Is there anyone up there who can help me?" A voice from above 

booms, "You will be saved if you show your faith by letting go of the 

rope." The man looks down, then up, and shouts, "Is there anyone else

up there who can help me?" The response is incongruous in the frame of 
reference of religious stories, in which God grants miracles in return for 
signs of faith and people are grateful for the bargain. It is resolved by 
slipping into the frame of day-to-day life, in which people have a healthy 

respect for the laws of physics and are skeptical of anyone who claims to 

defy them. In that frame, God (and indirectly his propagandists in the 

religious establishment) may be a flimflam artist-though if he is not, 

the man's common sense is his undoing. 

W. C. Fields was once asked, "Do you believe in clubs for young peo­
ple?" He answered, "Only when kindness fails." The reply is not a sensi­
ble answer to a question about a recreational group, the usual meaning 
of club, but the anomaly may be resolved by switching to a second mean­
ing, "weapon." Young people flip from being a target of beneficence to 
being a target of discipline. 

Koestler's three ingredients of humor-incongruity, resolution, and 

indignity-have been verified in many experiments of what makes a joke 

funny. Slapstick humor runs off the clash between a psychological frame, 

in which a person is a locus of beliefs and desires, and a physical frame, 
in which a person is a hunk of matter obeying the laws of physics. Scato­
logical humor runs off the clash between the psychological frame and a 
physiological frame, in which a person is a manufacturer of disgusting 
substances. Sexual humor also runs off a clash between the psychologi­
cal frame and a biological one; this time the person is a mammal with all 
the instincts and organs necessary for internal fertilization. Verbal humor 

hinges on a clash between two meanings of one word, the second one 

unexpected, sensible, and insulting. 
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The rest of Koestler's theory suffered from two old-fashioned ideas: the 
hydraulic model of the mind, in which psychic pressure builds up and 
needs a safety valve, and a drive for aggression, which supplies the pres­
sure. To complete the answer to the question "What, if anything, is 
humor for?" we need three new ideas. 

First, dignity, stature, and the other balloons punctured by humor are 
part of the complex of dominance and status discussed in Chapter 7. 
Dominance and status benefit those who hold them at the expense of 
those who don't, so peons always have a motive to mount a challenge to 
the eminent. In humans, dominance is not just the spoil of victory in fight­
ing but a nebulous aura earned by a recognition of effectiveness in any of 
th� arenas in which humans interact: prowess, expertise, intelligence, skill, 
wisdom, diplomacy, alliances, beauty, or wealth. Many of these claims to 
stature are partly in the eye of the beholder and would disintegrate if the 
beholders changed their weightings of the strengths and weaknesses that 
sum to yield the person's worth. Humor, then, may be an anti-dominance 
weapon. A challenger calls attention to one of the many less-than-exalted 
qualities that any mortal, no matter how high and mighty, is saddled with. 

Second, dominance is often enforceable one-on-one but impotent 
before a united mob. A man with a single bullet in his gun can hold a 
dozen hostages if they have no way to signal a single moment at which to 
overpower him. No government has the might to control an entire popu­
lation, so when events happen quickly and people all lose confidence in 
a regime's authority at the same time, they can overthrow it. This may be 
the dynamic that brought laughter-that involuntary, disruptive, and 
contagious signal-into the service of humor. When scattered titters 
swell into a chorus of hilarity like a nuclear chain reaction, people are 
acknowledging that they have all noticed the same infirmity in an exalted 
target. A lone insulter would have risked the reprisals of the target, but a 
mob of them, unambiguously in cahoots in recognizing the target's 
foibles, is safe. Hans Christian Andersen's story of the emperor's new 
clothes is a nice parable of the subversive power of collective humor. Of 
course, in everyday life we don't have to overthrow tyrants or to humble 
kings, but we do have to undermine the pretensions of countless 
blowhards, blusterers, bullies, gasbags, goody-goodies, holier-than-thous, 
hotshots, know-it-alls, and prima donnas. 
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Third, the mind reflexively interprets other people's words and ges­
tures by doing whatever it takes to make them sensible and true. If the 
words are sketchy or incongruous, the mind charitably fills in missing 

premises or shifts to a new frame of reference in which they make sense. 

Without this "principle of relevance," language itself would be impossi­

ble. The thoughts behind even the simplest sentence are so labyrinthine 
that if we ever expressed them in full our speech would sound like the 
convoluted verbiage of a legal document. Say I were to tell you, "Jane 
heard the jingling ice cream truck. She ran to get her piggy bank from 
her dresser and started to shake it. Finally some money came out." 
Though I didn't say it in so many words, you know that Jane is a child 

(not an eighty-seven-year-old woman), that she shook the piggy bank 
(not the dresser), that coins (not bills) came out, and that she wanted the 

money to buy ice cream (not to eat the money, invest it, or bribe the dri­

ver to tum off the jingling). 

The jester manipulates this mental machinery to get the audience to 

entertain a proposition-the one that resolves the incongruity--against 
their will. People appreciate the truth of the disparaging proposition 
because it was not baldly asserted as a piece of propaganda they might 
reject but was a conclusion they deduced for themselves. The proposi­
tion must possess at least a modicum of warrant or the audience could 
not have deduced it from other facts and could not have gotten the joke. 
This explains the feeling that a witty remark may capture a truth that is 

too complex to articulate, and that it is an effective weapon that forces 

people, at least for a moment, to agree to things they would otherwise 
deny. Reagan's wisecrack that abortion-rights advocates had already been 
born is so trivially true--everyone has been born-that on first hearing it 
makes no sense. But it does make sense on the assumption that there are 
two kinds of individuals, the born and the unborn. Those are the terms 
in which abortion opponents want the issue to be framed, and anyone 
who understands the quip has implicitly acknowledged that the framing 
is possible. And within that frame, the abortion-rights advocate possesses 
a privilege but wants to deny it to others and hence is a hypocrite. The 

argument is not necessarily sound, but a rebuttal would need many more 
words than the dozen that sufficed for Reagan. The "higher" forms of wit 
are cases where an audience's cognitive processes have been comman­
deered against them to deduce a disparaging proposition from premises 
they cannot deny. 
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Not all humor is malicious. Friends spend a good deal of time in playful 
badinage in which no one gets hurt; indeed, an evening spent laughing 
with friends is one of life's greatest pleasures. Of course, much of the 
pleasure comes froin disparaging people outside the circle, which rein­
forces the friendship by the principle that the enemy of my enemy is my 
friend. But much of it is mild self-deprecation and gentle teasing that 
everyone seems to enjoy. 

Not only is convivial humor not particularly aggressive; it's not partic­
ularly funny. Robert Provine did something that no one in the two-thousand­
year history of pontificating about humor had ever thought to do: he 
went out to see what makes people laugh. He had his assistants hang out 
on the college campus near groups of people in conversation and surrep­
titiously note what triggered their laughter. What did he find? A typical 
laugh line was, "I'll see you guys later," or "What is that supposed to 
mean?!" As they say, you had to be there. Only about ten to twenty per­
cent of the episodes could be classified as humorous, and then only by 
the most indulgent standards. The funniest lines in twelve hundred 
examples were, "You don't have to drink; just buy us drinks," "Do you 
date within your species?" and "Are you working here or just trying to 
look busy?" Provine notes, "The frequent laughter heard at crowded 
social gatherings is not due to a furious rate of joke telling by guests. 
Most pre-laugh dialogue is like that of an interminable television situa­
tion comedy scripted by an extremely ungifted writer." 

How do we explain the appeal of the barely humorous banter that 
incites most of our laughter? If humor is an anti-dominance poison, a dig­
nicide, it need not be used only for harmful purposes. The point of Chap­
ter 7 was that when people interact with each other they have to choose 
from a menu of different social psychologies, each with a different logic. 
The logic of dominance and status is based on implicit threats and bribes, 
and it vanishes when the superior can no longer make good on them. The 
logic of friendship is based on a commitment to mutual unmeasured aid, 
come what may. People want status and dominance, but they also want 
friends, because status and dominance can fade but a friend will be there 
through thick and thin. The two are incompatible, and that raises a signal­
ing problem. Given any two people, one will always be stronger, smarter, 
wealthier, better-looking, or better connected than the other. The triggers 
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of a dominant-submissive or celebrity-fan relationship are always there, 
but neither party may want the relationship to go in that direction. By 
deprecating the qualities that you could have lorded over a friend or that a 
friend could have lorded over you, you are conveying that the basis of the 
relationship, as far as you are concerned, is not status or dominance. All 
the better if the signal is involuntary and hence hard to fake. 

If this idea is correct, it would explain the homology between adult 
human laughter and the response to mock aggression and tickling in 
children and chimpanzees. The laughter says, It may look like I'm trying 

to hurt you, but I'm doing something that both of us want. The idea also 
explains why kidding is a precision instrument for assessing the kind of 
relationship one has with a person. You don't tease a superior or a 
stranger, though if one of you floats a trial tease that is well received, you 
know the ice is breaking and the relationship is shifting toward friend­
ship. And if the tease elicits a mirthless chuckle or a freezing silence, you 
are being told that the grouch has no desire to become your friend (and 
may even have interpreted the joke as an aggressive challenge). The 
recurring giggles that envelop good friends are reavowals that the basis of 
the relationship is still friendship, despite the constant temptations for 
one party to have the upper hand. 

THE INQUISITIVE IN PURSUIT 

OF THE INCONCEIVABLE 

"The most common of all follies," wrote H. L. Mencken, "is to believe 
passionately in the palpably not true. It is the chief occupation of 
mankind." In culture after culture, people believe that the soul lives on 
after death, that rituals can change the physical world and divine the 
truth, and that illness and misfortune are caused and alleviated by spir­
its, ghosts, saints, fairies, angels, demons, cherubim, djinns, devils, and 
gods. According to polls, more than a quarter of today's Americans 
believe in witches, almost half believe in ghosts, half believe in the devil, 
half believe that the book of Genesis is literally true, sixty-nine percent 
believe in angels, eighty-seven percent believe that Jesus was raised from 
the dead, and ninety-six percent believe in a God or universal spirit. How 
does religion fit into a mind that one might have thought was designed to 
reject the palpably not true? The common answer-that people take 
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comfort in the thought of a benevolent shepherd, a universal plan, or an 

afterlife-is unsatisfying, because it only raises the question of why a 
mind would evolve to find comfort in beliefs it can plainly see are false. A 
freezing person finds no comfort in believing he is warm; a person face­
to-face with a lion is not put at ease by the conviction that it is a rabbit. 

What is religion? Like the psychology of the arts, the psychology of 
religion has been muddied by scholars' attempts to exalt it while under­
standing it. Religion cannot be equated with our higher, spiritual, 
humane, ethical yearnings (though it sometimes overlaps with them). 
The Bible contains instructions for genocide, rape, and the destruction 
of families, and even the Ten Commandments, read in context, prohibit 
murder, lying, and theft only within the tribe, not against outsiders. Reli­
gions have given us stonings, witch-burnings, crusades, inquisitions, 
jihads, fatwas, suicide bombers, abortion-clinic gunmen, and mothers 
who drown their sons so they can be happily reunited in heaven. As 
Blaise Pascal wrote, "Men never do evil so completely and cheerfully as 
when they do it from religious conviction." 

Religion is not a single topic. What we call religion in the modem 

West is an alternative culture of laws and customs that survived along­

side those of the nation-state because of accidents of European history. 
Religions, like other cultures, have produced great art, philosophy, and 
law, but their customs, like those of other cultures, often serve the inter­
ests of the people who promulgate them. Ancestor worship must be an 
appealing idea to people who are about to become ancestors. As one's 
days dwindle, life begins to shift from an iterative prisoner's dilemma, in 
which defection can be punished and cooperation rewarded, to a one­
shot prisoner's dilemma, in which enforcement is impossible. If you can 
convince your children that your soul will live on and watch over their 
affairs, they are less emboldened to defect while you are alive. Food 
taboos keep members of the tribe from becoming intimate with out­
siders. Rites of passage demarcate the people who are entitled to the 
privileges of social categories (fetus or family member, child or adult, sin­
gle or married) so as to preempt endless haggling over gray areas. Painful 
initiations weed out anyone who wants the benefits of membership with­
out being committed to paying the costs. Witches are often mothers-in­
law and other inconvenient people. Shamans and priests are Wizards of 
Oz who use special effects, from sleight-of-hand and ventriloquism to 
sumptuous temples and cathedrals, to convince others that they are privy 

to forces of power and wonder. 
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Let's focus on the truly distinctive part of the psychology of religion. 
The anthropologist Ruth Benedict first pointed out the common thread 
of religious practice in all cultures: religion is a technique for success. 
Ambrose Bierce defined to pray as "to ask that the laws of the universe be 
annulled on behalf of a single petitioner confessedly unworthy." People 

everywhere beseech gods and spirits for recovery from illness, for suc­
cess in love or on the battlefield, and for good weather. Religion is a des­
perate measure that people resort to when the stakes are high and they 
have exhausted the usual techniques for the causation of success-med­
icines, strategies, courtship, and, in the case of the weather, nothing. 

What kind of mind would do something as useless as inventing ghosts 
and bribing them for good weather? How does that fit into the idea that 
reasoning comes from a system of modules designed to figure out how 
the world works? The anthropologists Pascal Boyer and Dan Sperber 
have shown that it fits rather well. First, nonliterate peoples are not psy­
chotic hallucinators who are unable to distinguish fantasy from reality. 
They know there is a humdrum world of people and objects driven by the 
usual laws, and find the ghosts and spirits of their belief system to be ter­
rifying and fascinating precisely because they violate their own ordinary 
intuitions about the world. 

Second, the spirits, talismans, seers, and other sacred entities are 
never invented out of whole cloth. People take a construct from one of 
the cognitive modules of Chapter 5-an object, person, animal, natural 

substance, or artifact-and cross out a property or write in a new one, 

letting the construct keep the rest of its standard-issue traits. A tool or 
weapon or substance will be granted some extra causal power but other­
wise is expected to behave as it did before. It lives at one place at one 
time, is unable to pass through solid objects, and so on. A spirit is stipu­
lated to be exempt from one or more of the laws of biology (growing, 
aging, dying), physics (solidity, visibility, causation by contact), or psy­
chology (thoughts and desires are known only through behavior). But 
otherwise the spirit is recognizable as a kind of person or animal. Spirits 
see and hear, have a memory, have beliefs and desires, act on conditions 
that they believe will bring about a desired effect, make decisions, and 
issue threats and bargains. When the elders spread religious beliefs, they 
never bother to spell out these defaults. No one ever says, "If the spirits 
promise us good weather in exchange for a sacrifice, and they kn9w we 
want good weather, they predict that we will make the sacrifice.''. They 
don't have to, because they know that the minds of the pupils will auto-
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matically supply these beliefs from their tacit knowledge of psychology. 
Believers also avoid working out the strange logical consequences of 

these piecemeal revisions of ordinary things. They don't pause to wonder 

why a God who knows our intentions has to listen to our prayers, or how 

a God can both see into the future and care about how we choose to act. 

Compared to the mind-bending ideas of modem science, religious 
beliefs are notable for their lack of imagination ( God is a jealous man; 
heaven and hell are places; souls are people who have sprouted wings). 
That is because religious concepts are human concepts with a few emen­

dations that make them wondrous and a longer list of standard traits that 
make them sensible to our ordinary ways of knowing. 

But where do people get the emendations? Even when all else has 

failed, why would they waste time spinning ideas and practices that are 

useless, even harmful? Why don't they accept that human knowledge 

and power have limits and conserve their thoughts for domains in which 
they can do some good? I have alluded to one possibility: the demand for 

miracles creates a market that would-be priests compete in, and they can 
succeed by exploiting people's dependence on experts. I let the dentist 
drill my teeth and the surgeon cut into my body even though I cannot 

possibly verify for myself the assumptions they use to justify those muti­

lations. That same trust would have made me submit to medical quack­

ery a century ago and to a witch doctor's charms millennia ago. Of 

course, witch doctors must have some track record or they would lose all 

credibility, and they do blend their hocus-pocus with genuine practical 
knowledge such as herbal remedies and predictions of events (for 
instance, the weather) that are more accurate than chance. 

And beliefs about a world of spirits do not come from nowhere. They 
are hypotheses intended to explain certain data that stymie our everyday 
theories. Edward Tylor, an early anthropologist, noted that animistic 

beliefs are grounded in universal experiences. When people dream, their 

body stays in bed but some other part of them is up and about in the 

world. The soul and the body also part company in the trance brought on 

by an illness or a hallucinogen. Even when we are awake, we see shadows 
and reflections in still water that seem to carry the essence of a person 
without having mass, volume, or continuity in time and space. And in 
death the body has lost some invisible force that animates it in life. One 
theory that brings these facts together is that the soul wanders off when 
we sleep, lurks in the shadows, looks back at us from the surface of a 

pond, and leaves the body when we die. Modem science has come up 
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with a better theory of shadows and reflections. But how well does it do at 
explaining the sentient self that dreams

1 
imagines, and directs the body? 

Some problems continue to baffle the modem mind. As the philosopher 
Colin McGinn put it in his summary of them, "The head spins in theo­
retical disarray; no explanatory model suggests itself; bizarre ontologies 
loom. There is a feeling of intense confusion, but no clear idea about 
where the confusion lies." 

I discussed one of the problems in Chapter 2: consciousness in the 
sense of sentience or subjective experience (not in the sense of informa­
tion access or self-reflection). How could an event of neural information­
processing cause the feel of a toothache or the taste of lemon or the color 
purple? How could I know whether a worm, a robot, a brain slice in a 
dish, or you are sentient? Is your sensation of red the same as mine, or 
might it be like my sensation of green? What is it like to be dead? 

Another imponderable is the self. What or where is the unified center 
of sentience that comes into and goes out of existence, that changes over 
time but remains the same entity, and that has a supreme moral worth? 
Why should the "I" of 1996 reap the rewards and suffer the punishments 
earned by the "I" of 1976? Say I let someone scan a blueprint of my brain 
into a computer, destroy my body, and reconstitute me in every detail, 
memories and all. Would I have taken a nap, or committed suicide? If 
two I's were reconstituted, would I have double the pleasure? How many 
selves are in the skull of a split-brain patient? What about in the partly 
fused brains of a pair of Siamese twins? When does a zygote acquire a 
self? How much of my brain tissue has to die before I die? 

Free will is another enigma (see Chapter 1). How can my actions be a 
choice for which I am responsible if they are completely caused. by my 
genes, my upbringing, and my brain state? Some events are determined, 
some are random; how can a choice be neither? When I hand my wallet 
to an armed man who threatens to kill me if I don't, is that a choice? 
What about if I shoot a child because an armed man threatens to kill me 
if I don't? If I choose to do something, I could have done otherwise-but 
what does that mean in a single universe unfolding in time according to 
laws, which I pass through only once? I am faced with a momentous 
decision, and an expert on human behavior with a ninety-nine percent 
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success rate predicts that I will choose what at this point looks like the 
worse alternative. Should I continue to agonize, or should I save time 
and do what's inevitable? 

A fourth puzzle is meaning. When I talk about planets, I can refer to 
all planets in the universe, past, present, and future. But how could I, 
right now, here in my house, be standing in some relationship to a planet 
that will be created in a distant galaxy in five million years? If I know 
what "natural number" means, my mind has commerce with an infinite 
set-but I am a finite being, who has tasted a tiny sample of the natural 
numbers. 

Knowledge is just as perplexing. How could I have arrived at the cer­
tainty that the square of the hypotenuse is equal to the sum of the 
squares of the other two sides, everywhere and for all eternity, here in the 
comfort of my armchair with not a triangle or tape measure in sight? 
How do I know that I'm not a brain in a vat, or dreaming, or living a hal­
lucination programmed by an evil neurologist, or that the universe was 
not created five minutes ago complete with fossils, memories, and histor­
ical records? If every emerald I have seen so far is green, why should I 
conclude "all emeralds are green" rather than "all emeralds are grue," 
where grue means "either observed before the year 2020 and green, or 
not so observed and blue"? All the emeralds I have seen are green, but 
then all the emeralds I've seen are grue. The two conclusions are equally 
warranted, but one predicts that the first emerald I see in 2020 will be 
the color of grass and the other predicts that it will be the color of the 
sky. 

A final conundrum is morality. If I secretly hatchet the unhappy, 
despised· pawnbroker, where is the evil nature of that act registered? 
What does it mean to say that I "shouldn't" do it? How did ought emerge 
from a universe of particles and planets, genes and bodies? If the aim of 
ethics is to maximize happiness, should we indulge a sicko who gets 
more pleasure from killing than his victims do from living? If it is to max­
imize lives, should we publicly execute a framed man if it would deter a 
thousand murderers? Or draft a few human guinea pigs for fatal experi­
ments t):iat would save millions? 

People have thought about these problems for millennia but have 
made no progress in solving them. They give us a sense of bewilderment, 
of intellectual vertigo. McGinn shows how thinkers have cycled among 
four kinds of solutions over the ages, none satisfactory. 

Philosophical problems have a feeling of the divine, and the favorite 
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solution in most times and places is mysticism and religion. Conscious­
ness is a divine spark in each of us. The self is the soul, an immaterial 
ghost that floats above physical events. Souls just exist, or they were cre­
ated by God. God granted each soul a moral worth and the power of 

choice. He has stipulated what is good, and inscribes every soul's good 

and evil acts in the book of life and rewards or punishes it after it leaves 
the body. Knowledge is granted by God to the prophet or the seer, or 

guaranteed to all of us by God's honesty and omniscience. The solution 
is explained in the rejoinder to the limerick (p. 316) about why the tree 
continues to be when there's no one about in the quad: 

Dear Sir, Your astonishment's odd: 

I am always about in the quad. 

And that's why the tree 

will continue to be, 

Since observed by Yours Faithfully, God. 

The problem with the religious solution was stated by Mencken when 
he wrote, "Theology is the effort to explain the unknowable in terms of 
the not worth knowing." For anyone with a persistent intellectual curios­
ity, religious explanations are not worth knowing because they pile 
equally baffling enigmas on top of the original ones. What gave God a 
mind, free will, knowledge, certainty about right and wrong? How does 

he infuse them into a universe that seems to run just fine according to 

physical laws? How does he get ghostly souls to interact with hard mat­

ter? And most perplexing of all, if the world unfolds according to a wise 
and merciful plan, why does it contain so much suffering? As the Yiddish 
expression says, If God lived on earth, people would break his windows. 

Modern philosophers have tried three other solutions. One is to say 
that the mysterious entities are an irreducible part of the universe and to 
leave it at that. The universe, we would conclude, contains space, time, 
gravity, electromagnetism, nuclear forces, matter, energy, and conscious­

ness (or will, or selves, or ethics, or meaning, or all of them). The answer 

to our curiosity about why the universe has consciousness is, "Get over it, 

it just does." We feel cheated because no insight has been offered, and 
because we know that the details of consciousness, will, and knowledge 
are minutely related to the physiology of the brain. The irreducibility the­
ory leaves that a coincidence. 

A second approach is to deny that there is a problem. We have'been 
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misled by fuzzy thinking or by beguiling but empty idioms of language, 
such as the pronoun I. Statements about consciousness, will, self, and 
ethics cannot be verified by mathematical proof or empirical test, so they 
are meaningless. But this answer leaves us incredulous, not enlightened. 
As Descartes observed, our own consciousness is the most indubitable 

thing there is. It is a datum to be explained; it cannot be defined out of 
existence by regulations about what we are allowed to call meaningful ( to 
say nothing of ethical statements, such as that slavery and the Holocaust 
were wrong). 

A third approach is to domesticate the problem by collapsing it with 
one we can solve. Consciousness is activity in layer 4 of the cortex, or the 
contents of short-term memory. Free will is in the anterior cingulate sul­
cus or the executive subroutine. Morality is kin selection and reciprocal 
altruism. Each suggestion of this kind, to the extent that it is correct, 
does solve one problem, but it just as surely leaves unsolved the main 
problem. Haw does activity in layer 4 of the cortex cause my private, 
pungent, tangy sensation of redness? I can imagine a creature whose 
layer 4 is active but who does not have the sensation of red or the sensa­
tion of anything; no law of biology rules the creature out. No account of 
the causal effects of the cingulate sulcus can explain how human 
choices are are not caused at all, hence something we can he held 
responsible for. Theories of the evolution of the moral sense can explain 
why we condemn evil acts against ourselves and our kith and kin, hut 
cannot explain the conviction, as unshakable as our grasp of geometry, 
that some acts are inherently wrong even if their net effects are neutral 
or beneficial to our overall well-being. 

I am partial to a different solution, defended by McGinn and based 
on speculations by Noam Chomsky, the biologist Gunther Stent, and 
before them David Hume. Maybe philosophical problems are hard not 
because they are divine or irreducible or meaningless or workaday sci­
ence, but because the mind of Homo sapiens lacks the cognitive equip­
ment to solve them. We are organisms, not angels, and our minds are 
organs, not pipelines to the truth. Our minds evolved by natural selec­
tion to solve problems that were life-and-death matters to our ancestors, 
not to commune with correctness or to answer any question we are capa­
ble of asking. We cannot hold ten thousand words in short-term memory. 
We cannot see in ultraviolet light. We cannot mentally rotate an object in 
the fourth dimension. And perhaps we cannot solve conundrums like 
free will and sentience. 
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We can well imagine creatures with fewer cognitive faculties· than we 
have: dogs to whom our language sounds like "Blah-blah-blah-Ginger­
blah-blah," rats that cannot learn a maze with food in the prime-num­
bered arms, autistics who cannot conceive of other minds, children who 
cannot understand what the fuss around sex is about, neurological 
patients who see every detail in a face except whose it is, stereoblind 
people who can understand a stereogram as a problem in geometry but 
cannot see it pop out in depth. If stereoblind people did not know better, 

they might call 3-D vision a miracle, or claim that it just is and needs no 

explanation, or write it off as some kind of trick. 

So why should there not be creatures with more cognitive faculties 
than we have, or with different ones? They might readily grasp how free 
will and consciousness emerge from a brain and how meaning and 
morality fit into the universe, and would be amused by the religious and 
philosophical headstands we do to make up for our blankness when fac­
ing these problems. They could try to explain the solutions to us, but we 

would not understand the explanations. 
The hypothesis is almost perversely unprovable, though it could be 

disproved if anyone ever solved the age-old puzzles of philosophy. And 

there are indirect reasons to suspect it is true. One is that the species' 
best minds have flung themselves at the puzzles for millennia but have 
made no progress in solving them. Another is that they have a different 
character from even the most challenging problems of science. Problems 
such as how a child learns language or how a fertilized egg becomes an 
organism are horrendous in practice and may never be solved completely. 
But if they aren't, it will be for mundane practical reasons. The causal 
processes are too intertwined or chaotic, the phenomena are too messy 

to capture and dissect in the lab, the math is beyond the capacity of fore­

seeable computers. But scientists can imagine the kinds of theories that 

might be solutions, right or wrong, feasible to test or not. Sentience and 
will are different. Far from being too complicated, they are maddeningly 
simple-consciousness and choice inhere in a special dimension or col­
oring that is somehow pasted onto neural events without meshing with 
their causal machinery. The challenge is not to discover the correct 
explanation of how that happens, but to imagine a theory that could 

explain how it happens, a theory that would place the phenomenon as an 
effect of some cause, any cause. 

It is easy to draw extravagant and unwarranted conclusions from the 
suggestion that our minds lack the equipment to solve the major prob-
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lems of philosophy. It does not say that there is some paradox of self-ref­

erence or infinite regress in a mind's trying to understand itself. Psycholo­
gists and neuroscientists don't study their own minds; they study someone 
else's. Nor does it imply some principled limitation on the possibility of 
knowledge by any knower, like the Uncertainty Principle O! Godel's theo­
rem. It is an observation about one organ of one species, equivalent to 
observing that cats are color-blind or that monkeys cannot learn long 
division. It does not justify religious or mystical beliefs but explains why 
they are futile. Philosophers would not be out of a job, because they clar­
ify these problems, chip off chunks that can be solved, and solve them or 
hand them over to science to solve. The hypothesis does not imply that 

we have sighted the end of science or bumped into a barrier on how 
much we can ever learn about how the mind works. The computational 
aspect of consciousness ( what information is available to which 
processes), the neurological aspect (what in the brain correlates with 
consciousness), and the evolutionary aspect (when and why did the neu­
rocomputational aspects emerge) are perfectly tractable, and I see no 
reason that we should not have decades of progress and eventually a 
complete understanding-even if we never solve residual brain-teasers 
like whether your red is the same as my red or what it is like to be a bat. 

In mathematics, one says that the integers are closed under addition: 
adding two integers produces another integer; it can never produce a 

• fraction. But that does not mean that the set of integers is finite.
Humanly thinkable thoughts are closed under the workings of our cogni­
tive faculties, and may never embrace the solutions to the mysteries of
philosophy. But the set of thinkable thoughts may be infinite nonethe­
less.

Is cognitive closure a pessimistic conclusion? Not at all! I find it 
exhilarating, a sign of great progress in our understanding of the mind. 
And it is my last opportunity to pursue the goal of this book: to get you to 
step outside your own mind for a moment and see your thoughts and 
feelings as magnificent contrivances of the natural world rather than as 
the only way that things could be. 

First, if the mind is a system of organs designed by natural selection, 
why should we ever have expected it to comprehend all mysteries, to 
grasp all truths? We should be thankful that the problems of science are 
close enough in structure to the problems of our foraging ancestors that 
we have made the progress that we have. If there were nothing we were 
bad at understanding, we would have to question the scientific world-
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view that sees the mind as a product of nature. Cognitive closure should 

be true if we know what we are talking about. Still, one might have 
thought that the hypothesis was merely a daydream, a logical possibility 
that could go no further than late-night dorm-room bull sessions. 
McGinn's attempt to identify. the humanly unsolvable problems is an 
advance. 

Even better, we can glimpse why certain problems are beyond our 
ken. A recurring theme of this book is that the mind owes its power to its 
syntactic, compositional, combinatorial abilities (Chapter 2). Our com­
plicated ideas are built out of simpler ones, and the meaning of the 
whole is determined by the meanings of the parts and the meanings of 
the relations that connect them: part-of-a-whole, example-of-a-category, 
thing-at-a-place, actor-exerting-force, cause-of-an-effect, mind-holding­
a-belief. These logical and lawlike connections provide the meanings of 
sentences in everyday speech and, through analogies and metaphors, 
lend their structures to the esoteric contents of science and mathemat­
ics, where they are assembled into bigger and bigger theoretical edifices 
(see Chapter 5). We grasp matter as molecules, atoms, and quarks; life 
as DNA, genes, and a tree of organisms; change as position, momentum, 
and force; mathematics as symbols and operations. All are assemblies of 
elements composed according to laws, in which the properties of the 
whole are predictable from the properties of the parts and the way they 
are combined. Even when scientists grapple with seamless continua and 
dynamical processes, they couch their theories in words, equations, and 
computer simulations, combinatorial media that mesh with the workings 
of the mind. We are lucky that parts of the world behave as lawful inter­
actions among simpler elements. 

But there is something peculiarly holistic and everywhere-at-once and 
nowhere-at-all and all-at-the-same-time about the problems of philoso­
phy. Sentience is not a combination of brain events or computational 
states: how a red-sensitive neuron gives rise to the subjective feel of red­
ness is not a whit less mysterious than how the whole brain gives rise to 
the entire stream of consciousness. The 'T' is not a combination of body 
parts or brain states or bits of information, but a unity of selfness over 
time, a single locus that is nowhere in particular. Free will is not a causal 
chain of events and states, by definition. Although the combinatorial 
aspect of meaning has been worked out (how words or ideas combine 
into the meanings of sentences or propositions), the core of meaning­
the simple act of referring to something-remains a puzzle, because it 
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stands strangely apart from any causal connection between the thing 
referred to and the person referring. Knowledge, too, throws up the para­
dox that knowers are acquainted with things that have never impinged 
upon them. Our thoroughgoing perplexity about the enigmas of con­
sciousness, self, will, and knowledge may come from a mismatch 
between the very nature of these problems and the computational appa­
ratus that natural selection has fitted us with. 

If these conjectures are correct, our psyche would present us with the 
ultimate tease. The most undeniable thing there is, our own awareness, 
would be forever beyond our conceptual grasp. But if our minds are part 
of nature, that is to be expected, even welcomed. The natural world 
evokes our awe by the specialized designs of its creatures and their parts. 
We don't poke fun at the eagle for its clumsiness on the ground or fret 
that the eye is not very good at hearing, because we know that a design 
can excel at one challenge only by compromising at others. Our baffle­
ment at the mysteries of the ages may have been the price we paid for a 
combinatorial mind that opened up a world of words and sentences, of 
theories and equations, of poems and melodies, of jokes and stories, the 
very things that make a mind worth having. 
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343 Probability-blindness: Tversky & Kahneman, 1974, 1983; Kahneman, Slovic, & 

Tversky, 1982; Kahneman & Tversky, 1982; Nisbett & Ross, 1980; Sutherland, 
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348 People are good statisticians with frequency information: Tversky & Kahneman, 

1983; Fiedler, 1988; Cosmides & Tooby, 1996; Gigerenzer, 1991, 1996b, 1997; 

Hertwig & Gigerenzer, 1997. 
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406 Within-group amity = between-group enmity: Dawkins, l 976/1989; Alexander, 

1987. 

408 Dr. Strangelove: from Peter George, Dr. Strangelove, Boston: G. K. Hall, 1963/1979, 
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426 Nineteenth-century utopias: Klaw, 1993. 

427Human universals: Brown, 1991. 
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437 Cousin marriages: Thornhill, 1991. 
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449 Clique leaders first to date: Dunphy, 1963. 

449 Socialization by peers: J. Harris, 1995. 

451 Mothers' ambivalence: Interview with Shari Thurer by D. C. Denison, The Boston 
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493 Status as a spiritual need: Veblen, 1899/1994. Sartorial morality: Bell, 1992. 
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513 Reproductive success of war leaders: Betzig, 1986. 
513 Logic of war: Tooby & Cosmides, 1988. 
513 The Kandinsky £ans hate the Klee fans: Tajfel, 1981. Ethnocentrism frotn a coin 
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Jackendoff, 1977; Storr, 1992. 
531 Intervals and emotions: Bernstein, 1976; Cooke, 1959. Infant music appreciation: 

Zentner & Kagan, 1996; Schellenberg & Trehub, 1996. 
534 Flow and ebb of grief: Cooke, 1959, pp. 137-138. 
534 Emotional semantics of music: Cooke, 1959. 
534 Music and language: Lerdahl & Jackendoff, 1983; Jackendoff, 1987. 
535 Auditory scene analysis: Bregman & Pinker, 1978; Bregman, 1990; McAdams & 

Bigand, 1993. 
536 The aesthetics of regular patterns in art and music: Shepard, 1990. 
536 Music and auditory unsettledness: Bernstein, 1976; Cooke, 1959. 
536 Darwin on music: Darwin, 1874. Melody of emotional calls: Fernald, 1992; Hauser, 

1996. 
537 Habitat selection: Orians & Heerwagen, 1992; Kaplan, 1992. 
537 Music and movement: Jackendoff, 1992; Epstein, 1994; Clynes & Walker, 1982. 
539 Horace: From Hobbs, 1990, p. 5. Dryden: From Carroll, 1995, p. 170. 
539 Illusions of fiction and cinema: Hobbs, 1990; Tan, 1996. 
540 The economics of happy endings: Landsburg, 1993. 
540 Benign masochism: Rozin, 1996. 
540 Evolution of the yenta: Barkow, 1992. 
541 Fiction as experiment: Hobbs, 1990. Literature and cognition: Hobbs, 1990; 

Turner, 199 l. 
541 Plots as goal-seeking: Hobbs, 1990. The goals in fiction are the goals in natural 

selection: Carroll, 1995. 
542 Tabloid headlines: Native Son by Richard Wright; The Scarlet Letter by Nathaniel 

Hawthorne; Romeo and Juliet by William Shakespeare; Crime and Punishment by 
Fyodor Dostoevsky; The Great Gatsby by F. Scott Fitzgerald; Jane Eyre by Charlotte 
Bronte; A Streetcar Named Desire by Tennessee Williams; Eumenides by Aeschylus. 
All &om Lederer & Gilleland, 1994. 

543 Case-based reasoning: Schanck, 1982. 
543 Answers to life's conundrums: Hamlet; The Godfather; Fatal Attraction; Madame 

Bovary; Shane. 

544 Repleteness of art: Goodman, 1976; Koestler, 1964. 
545 Koestler on humor: Koestler, 1964, p. 31. 
546 Evolution of humor: Provine, 1996; Eibl-Eibesfeldt, 1989; Weisfeld, 1993. Studies 

of humor: Provine, 1996; Chapman & Foot, 1977; McGhee, 1979; Weisfeld, 1993. 
546 Laughter: Provine, 199 l, 1993, 1996. 
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546 Laughter as a mobbing call: Eibl-Eibesfeldt, 1989. Laughter in chimpanzees: 
Provine, 1996; Weisfeld, 1993. Tickling and play: Eibl-Eibesfeldt, 1989; Weisfeld, 
1993. Play as practice fighting: Symons, 1978; Boulton & Smith, 1992. 

54 7 Humor in 1984: Orwell, 1949/1983, p. 11. 
548 The Rabelaisian Yanomamo: Chagnon, 1992, pp. 24-25. 
550 Mountain climber joke: ThanKs to Henry Gleitman. W. C. Fields: Thanks to 

Thomas Shultz. 
550 Studies of incongruity resolution in humor: Shultz, 1977; Rothbart, 1977; McGhee, 

1979. 
551 Humor as puncturing dominance: Schutz, 1977. 
552 Mental interpolation in conversation: Pinker, 1994, chap. 7; Sperber & Wilson, 

1986. Psychology of conversation and humor: Attardo, 1994. 
553Banality of banter: Provine, 1993, p. 296. 
553 Logic of friendship: Tooby & Cosmides, 1996. 
554 Beliefs in the untrue: witches, ghosts, the devil: New York Times, July 26, 1992. 

Genesis: Dennett, 1995. Angels: Time poll cited by Diane White, Boston Globe,

October 24, 1994. Jesus: cited by Kenneth Woodward, Newsweek, April 8, 1996. 
God or spirit: Harris, 1989. 

556 Anthropology of religion: Harris, 1989. 
556 Cognitive psychology of religion: Sperber, 1982; Boyer, 1994a, b; Atran, 1995. 
557 Empirical grounds for religious beliefs: Harris, 1989. 
558 Philosophical bafflement: McGinn, 1993. Paradoxes of consciousness, self, will, 

meaning, and knowledge: Poundstone, 1988. 
559 Cycles of philosophy: McGinn, 1993. 
561 Philosophical bewilderment as a limitation of human conceptual equipment: 

Chomsky, 1975, 1988; McGinn, 1993. 
565 Mismatch between the combinatorial mind and the problems of philosophy: 

McGinn, 1993. 
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