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"The Blank Sate deserves to be read carefully and with an open mind ... This
landmark book makes an important contribution to the argument about nature
vs. nurture in humans. Whether or not most readers end up on Pinker's side of
the fence, one can hope that his thoroughness and reasoning will shed light into
the darker corners where research has been suppressed by taboos, and where
freedom of thought and speech have been inhibited by fear of consequences for
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amonument of careful research, meticulous citation, breadth of input from di-
versefields, great writing and humor." -Tom Paska, TheMontreal Gazette

"A delightfully provocative read ... A constantly dynamic, if tacit, exchange be-
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PREFACE

"NOT ANOTHER BOOK 0N nature and nurture! Are there realy people out
therewho till believe that the mindisablank slate?lsn't it obvious to anyone
with more than one child, to anyone who has been in aheterosexual relation-
ship, or to anyone who has noticed that children learn language but house pets
don't, that people are born with certain talents and temperaments? Haven't we
al moved beyond the simplistic dichotomy between heredity and environment
and realized that al behavior comes out of an interaction between the two?"

This is the kind of reaction | got from colleagues when | explained my
plans for this book. At first glance the reaction isnot unreasonable. Maybe na-
ture versus nurture iSa dead issue. Anyone familiar with current writings on
mind and behavior has seen claims to the middle ground like these:

If the reader isnow convinced that either the genetic or environmental
explanation has won out to the exclusion of the other, wehave not done
a sufficiently good job of presenting one side or the other. It seems
highly likely to us that both genesand environment have something to
do with thisissue.What might the mix be?Weare resolutely agnostic on
that issue; asfar aswe can determine, the evidence does not yetjustify an
estimate.

This is not going to be one of those books that says everything is
genetic: it isn't. The environment isjust asimportant asthe genes. The
things children experience whilethey are growing up are just asimpor-
tant asthe things they are born with.

Even when a behavior is heritable, an individual's behavior is still a
product of development, and thus it has a causal environmental
component. ... The modern understanding of how phenotypes are
inherited through the replication of both genetic and environmental
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conditions suggests that ... cultural traditions-behaviors copied by
children from their parents-arelikelyto be crucial.

If you think these are innocuous compromises that show that ev.eryone
has outgrown the nature-nurture debate, think again. The quotations come, in
fact, from three of the most incendiary books of the last decade. The first is
from The Bell Curve by Richard Herrnstein and Charles Murray, who argue
that the difference in average 1Q scores between American blacks and Ameri-
can whites has both genetic and environmental causes.' The second is from
The Nurture Assumption by Judith Rich Harris, who argues that children's per-
sonalities are shaped by their genes aswell asby their environments, so simi-
larities between children and their parents may come from their shared genes
and not just from the effectsof parenting.? The third isfrom A Natural History
ofRape by Randy Thornhill and Craig Palmer, who argue that rape isnot sim-
ply aproduct of culture but also has roots in the nature of men's sexuality.' For
invoking nurture and nature, not nurture aone, these authors have been pick-
eted, shouted down, subjected to searing invective in the press, even de-
nounced in Congress. Others expressing such opinions have been censored,
assaulted, or threatened with criminal prosecution."

The idea that nature and nurture interact to shape some part of the mind
might turn out to bewrong, but it isnot wishy-washy or unexceptionable, even
in the twenty-first century, thousands of years after the issue was framed.
When it comes to explaining human thought and behavior, the possibility that
heredity plays any role at al still has the power to shock. To acknowledge
human nature, many think, isto endorse racism, sexism, war, greed, genocide,
nihilism, reactionary politics, and neglect of children and the disadvantaged.
Any claim that the mind has an innate organization strikes people not asahy-
pothesisthat might be incorrect but asathought it isimmoral to think.

This book is about the moral, emotional, and political colorings of the
concept of human naturein modern life. | will retrace the history that led peo-
pleto seehuman nature asadangerousidea, and | will try to unsnarl the moral
and political rat's nests that have entangled the idea along the way. Though no
book on human nature can hope to be uncontroversial, | did not write it to be
yet another «explosive'book, asdust jacketstend to say.l am not, asmany peo-
ple assume, countering an extreme «nurture" position with an extreme «na-
ture" position, with the truth lying somewhere in between. In some cases, an
extreme environmentalist explanation is correct: which language you speak is
an obvious example, and differences among races and ethnic groups in test
scores may be another. In other cases, such as certain inherited neurological
disorders, an extreme hereditarian explanation is correct. In most cases the
correct explanation will invoke a complex interaction between heredity and
environment: culture is crucial, but culture could not exist without mental
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faculties that allow humans to create and learn culture to begin with. My goal
in this book is not to argue that genes are everything and cultureisnothing-
no one believesthat-but to explore why the extreme position (that cultureis
everything) isso often seen asmoderate, and the moderate position isseen as
extreme.

Nor does acknowledging human nature have the political implications so
many fear. It does not, for example, require one to abandon feminism, or to ac-
cept current levelsof inequality or violence, or to treat morality as a fiction.
For the most part | will try not to advocate particular policies or to advance the
agenda of the poalitical left or right. | believethat controversies about policy al-
most awaysinvolve tradeoffs between competing values, and that science is
equipped to identify the tradeoffs but not to resolve them. Many of these
tradeoffs, | will show, arise from features of human nature, and by clarifying
them | hope to make our collective choices, whatever they are, better in-
formed. If | am an advocate, it isfor discoveries about human nature that have
been ignored or suppressed in modern discussions of human affairs.

Why isit important to sort this all out? The refusal to acknowledge human
nature islike the Victorians embarrassment about sex, only worse: it distorts
our science and scholarship, our public discourse, and our day-to-day lives.
Logicianstell usthat asingle contradiction can corrupt aset of statements and
allow falsehoods to proliferate through it. The dogmathat human nature does
not exist, in the face of evidence from science and common sense that it does,
isjust such acorrupting influence.

First, the doctrine that the mind isablank slate has distorted the study of
human beings, and thus the public and private decisions that are guided by that
research. Many policieson parenting, for example, areinspired by research that
finds a correlation between the behavior of parents and the behavior of chil-
dren. Loving parents have confident children, authoritative parents (neither
too permissive nor too punitive) havewell-behaved children, parentswho talk
to their children have children with better language skills,and so on. Everyone
concludesthat to grow the best children, parents must be loving, authoritative,
and talkative, and if children don't turn out well it must be the parents' fault.
But the conclusionsdepend on the belief that children are blank slates. Parents,
remember, provide their children with genes, not just a home environment.
The correlations between parents and children may be telling us only that the
same genes that make adults loving, authoritative, and talkative make their
children self-confident, well-behaved, and articulate. Until the studies are re-
donewith adopted children (who get only their environment, not their genes,
from their parents), the data are compatible with the possibility that genes
make al the difference, the possibility that parenting makes al the difference,
or anything in between. Yetin almost every instance, the most extreme posi-
tion-that parents are everything-isthe only one researchers entertain.
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The taboo on human nature has not just put blinkers on researchers but
turned any discussion of itinto aheresy that must be stamped out. Many writ-
ers are so desperate to discredit any suggestion of an innate human constitu-
tion that they have thrown logic and civility out the window. Elementary
distinctions-"some" versus "al;" "probable” versus "adways:' «is' versus
"ought" - ar e eagerly flouted to paint human nature as an extremist doctrine
and thereby steer readers away from it. The analysis of ideas iscommonly re-
placed by political smears and personal attacks. This poisoning of the intellec-
tual atmosphere has left us unequipped to analyze pressing issues about
human nature just as new scientific discoveries are making them acute.

The denial of human nature has spread beyond the academy and has led
to adisconnect between intellectual lifeand common sense. | first had the idea
of writing this book when | started a collection of astonishing claims from
pundits and social critics about the malleability of the human psyche: that lit-
tleboys quarrel and fight because they are encouraged to do so; that children
enjoy sweets because their parents use them as areward for eating vegetables;
that teenagers get the idea to compete in looks and fashion from spelling bees
and academic prizes; that men think the goal of sex is an orgasm because of
the way they were socialized. The problem isnot just that these claims are pre-
posterous but that the writers did not acknowledge they were saying things
that common sense might call into question. This isthe mentality of acult, in
which fantastical beliefs are flaunted as proof of one's piety. That mentality
cannot coexist with an esteem for the truth, and | believeit isresponsible for
some of the unfortunate trendsin recent intellectual life. One trend isa stated
contempt among many scholars for the concepts of truth, logic, and evidence.
Another isahypocritical divide between what intellectuals say in public and
what they redly believe. A third is the inevitable reaction: aculture of "politi-
cally incorrect” shock jocks who revel in anti-intellectualism and bigotry, em-
boldened by the knowledge that the intellectual establishment has forfeited
claimsto credibility in the eyesof the public.

Finally, the denial of human nature has not just corrupted the world of
critics and intellectuals but has done harm to the livesof real people. The the-
ory that parents can mold their children like clay has inflicted childrearing
regimes on parents that are unnatural and sometimes cruel. It has distorted
the choicesfaced by mothers asthey try to balancetheir lives,and multiplied the
anguish of parents whose children haven't turned out the way they hoped. The
belief that human tastes are reversible cultural preferences has led socia plan-
ners to write off people's enjoyment of ornament, natural light, and human
scaleand force millions of people to livein drab cement boxes. The romantic
notion that all evil isaproduct of society hasjustified the release of dangerous
psychopaths who promptly murdered innocent people. And the conviction
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that humanity could be reshaped by massivesocial engineering projectsled to
some of the greatest atrocities in history.

Though many of my arguments will be coolly analytical-that an ac-
knowledgment of human nature does not, logically speaking, imply the nega
tive outcomes so many people fear-1 will not try to hide my belief that they
have a positive thrust as well. "Man will become better when you show him
what heislike:' wrote Chekhov, and so the new sciencesof human nature can
help lead the way to aredlistic, biologically informed humanism. They expose
the psychological unity of our species beneath the superficia differences of
physical appearance and parochial culture. They make us appreciate the won-
drous complexity of the human mind, which we are apt to take for granted
precisely because it works so well. They identify the moral intuitions that we
can put to work in improving our lot. They promise a naturalness in human
relationships, encouraging us to treat people in terms of how they do feel
rather than how some theory saysthey ought to feel. They offer atouchstone
by which we can identify suffering and oppression wherever they occur, un-
masking the rationalizations of the powerful. They give us a way to see
through the designs of self-appointed social reformers who would liberate us
from our pleasures. They renew our appreciation for the achievements of
democracy and of the rule of law.And they enhance the insights of artists and
philosopherswho have reflected on the human condition for millennia.

An honest discussion of human nature has never been more timely.
Throughout the twentieth century, many intellectuals tried to rest principles
of decency on fragilefactual claims such asthat human beings are biologically
indistinguishable, harbor no ignoble motives, and are utterly freein their abil-
ity to make choices. These claims are now being called into question by dis-
coveriesin the sciences of mind, brain, genes, and evolution. If nothing else,
the completion of the Human Genome Project, with its promise of an un-
precedentedunderstanding of the genetic roots of the intellect and the emo-
tions, should serveasawake-up call. The new scientific challengeto the denial
of human nature leavesus with a chalenge. If we are not to abandon values
such as peace and equality, or our commitmentsto science and truth, then we
must pry these values away from claims about our psychological makeup that
arevulnerable to being proven false.

This book isfor people who wonder where the taboo against human na-
ture came from and who are willing to explore whether the challengesto the
taboo are truly dangerous or just unfamiliar. It isfor those' who are curious
about the emerging portrait of our species and curious about the legitimate
criticisms of that portrait. It isfor those who suspect that the taboo against
human nature has | eft us playing without afull deck aswe deal with the press-
ing issuesconfronting us. And it isfor those who recognize that the sciencesof
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mind, brain, genes, and evolution are permanently changing our view of our-
selves and wonder whether the values we hold precious will wither, survive, or
(as I will argue) be enhanced.

I T1s A pleasure to acknowledge the friends and colleagueswho improved this
book in innumerable ways. Helena Cronin, Judith Rich Harris, Geoffrey
Miller, Orlando Patterson, and Donald Symons offered deep and insightful
analyses of every aspect, and | can only hopethat the final versionisworthy of
their wisdom. | profited as well from invaluable comments by Ned Block,
David Buss, Nazli Choucri, Leda Cosmides, Denis Dutton, Michael Gazzaniga,
David Geary, George Graham, Paul Gross, Marc Hauser, Owen Jones, David
Kemmerer, David Lykken, Gary Marcus, Roslyn Pinker, Robert Plornin, James
Rachels, Thomas Sowell, John Tooby, Margo Wilson, and William Zimmer-
man. My thanks also go to the colleagueswho reviewed chaptersin their areas
of expertise: Josh Cohen, Richard Dawkins, Ronald Green, Nancy Kanwisher,
Lawrence Katz, Glenn Loury, Pauline Maier, Anita Patterson, Mriganka Sur,
and Milton J.Wilkinson.

| thank many others who graciously responded to requests for informa-
tion or offered suggestions that found their way into the book: Mahzarin Ba-
naji, Chris Bertram, Howard Bloom, Thomas Bouchard, Brian Boyd, Donald
Brown, Jennifer Campbell, Rebecca Cann, Susan Carey, Napoleon Chagnon,
Martin Daly, Irven DeVore, Dave Evans, Jonathan Freedman, Jennifer Ganger,
Howard Gardner, Tamar Gendler, Adam Gopnik, Ed Hagen, David Housman,
Tony Ingram, William Irons, Christopher Jencks, Henry Jenkins, Jim Johnson,
Erica long, Douglas Kenrick, Samuel Jay Keyser, Stephen Kosslyn, Robert
Kurzban, George Lakoff, Eric Lander, Loren Lomasky, Martha Nussbaum,
Mary Parlee, Larry Squire, Wendy Steiner, Randy Thornhill, James Watson,
Torsten Wiesel, and Robert Wright.

The themes of this book were first presented at forums whose hosts and
audiences provided vital feedback. They include the Center for Bioethicsat the
University of Pennsylvania; the Cognition, Brain, and Art Symposium at the
Getty Research Institute; the Developmental Behavior Genetics conference at
the University of Pittsburgh; the Human Behavior and Evolution Society; the
Humane L eadership Project at the University of Pennsylvania; the Institute on
Race and Social Division at Boston University; the School of Humanities, Arts,
and Social Sciences at MIT; the Neurosciences Research Program at the Neu-
rosciences Institute; the Positive Psychology Summit; the Society for Evolu-
tionary Analysis in Law; and the Tanner Lectures on Human Values at Yae
University.

I am happy to acknowledge the superb environment for teaching and in-
quiry at the Massachusetts I nstitute of Technology, and the support of Mrig-
anka Sur, head of the Department of Brain and Cognitive Sciences, Robert
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Silbey,dean of the School of Science, Charles Vest,president of MIT, and many
colleagues and students. John Bearley, the librarian of the Teuber Library,
tracked down scholarly materials and answers to questions no matter how ob-
scure. | also gratefully acknowledge the financia support of the MIT MacVicar
Faculty Fellows program and the Peter de Florez chair. My research on lan-
guageissupported by NIH Grant HD18381.

Wendy Wolf at Viking Penguin and Stefan McGrath at Penguin Books
provided excellent advice and welcome good cheer. | thank them and my
agents, John Brockman and Katinka Matson, for their efforts on behalf of the
book. | am delighted that Katya Rice agreed to copy-edit this book, our fifth
collaboration.

My heartfelt appreciation goesto my family, the Pinkers, Boodmans, and
Subbiah-Adamses, for their love and support. Special thanksto my wife, llave-
nil Subbiah, for her wise advice and loving encouragement.

Thisbook isdedicated to four people who have been dear friends and pro-
found influences. Donald Symons, Judith Rich Harris, Leda Cosmides, and
John Tooby.
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THE BLANK SLATE, THE NOBLE
SAVAGE, AND THE GHOST

IN THE MACHINE

ehavior of others, and that means we all need theories about what

akes people tick. A tacit theory of human nature-that behavior is
caused by thoughts and feelings-is embedded in the very way wethink about
people. Wefill out this theory by introspecting on our own minds and assum-
ing that our fellows are like ourselves, and by watching people's behavior
and filing away generalizations. Weabsorb still other ideas from our intellec-
tual climate: from the expertise of authorities and the conventional wisdom of
the day.

Our theory of human nature isthe wellspring of much in our lives.We
consult it when wewant to persuade or threaten, inform or deceive. It advises
us on how to nurture our marriages, bring up our children, and control our
own behavior. Itsassumptions about | earning drive our educational policy; its
assumptions about motivation drive our policies on economics, law, and
crime. And because it delineates what people can achieve easily, what they can
achieve only with sacrifice or pain, and what they cannot achieve at al, it af-
fects our values: what we believe we can reasonably strive for as individuals
and asasociety. Rival theories of human nature are entwined in different ways
of lifeand different political systems, and have been a source of much conflict
over the course of history.

For millennia, the major theories of human nature have come from reli-
gion." The Judeo-Christian tradition, for example, offers explanations for
much of the subject matter now studied by biology and psychology. Humans
are made in the image of God and are unrelated to animals." Women are de-
rivative of men and destined to be ruled by them.' The mind isan immaterial
substance: it has powers possessed by no purely physical structure, and can
continue to exist when the body dies." The mind is made up of several com-
ponents, including amoral sense, an ability to love, a capacity for reason that
recognizes whether an act conforms to ideals of goodness, and a decision

Eeryone has atheory of human nature. Everyone has to anticipate the
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faculty that chooses how to behave. Although the decision faculty isnot bound
by the laws of cause and effect, it has an innate tendency to choose sin. Our
cognitive and perceptual faculties work accurately because God implanted
ideals in them that correspond to redlity and because he coordinates their
functioning with the outside world. Mental health comes from recognizing
God's purpose, choosing good and repenting sin, and loving God and one's
fellow humans for God's sake.

The Judeo-Christian theory is based on events narrated in the Bible. We
know that the human mind has nothing in common with the minds of ani-
mals because the Bible saysthat humans were created separately. Weknow that
the design of women is based on the design of men because in the second
telling of the creation of women Evewas fashioned from the rib of Adam.
Human decisions cannot be the inevitable effects of some cause, we may sur-
mise, because God held Adam and Everesponsible for eating the fruit of the
tree of knowledge, implying that they could have chosen otherwise. Women
are dominated by men as punishment for Eve'sdisobedience, and men and
women inherit the sinfulness of the first couple.

The ludeo-Christian conceptionisstill the most popular theory of human
naturein the United States. According to recent polls, 76 percent of Americans
believe in the biblical account of creation, 79 percent believe that the miracles
in the Bible actually took place, 76 percent believe in angels, the devil, and
other immaterial souls, 67 percent believe they will exist in some form after
their death, and only 15 percent believe that Darwin's theory of evolution is
the best explanation for the origin of human lifeon Earth." Politicians on the
right embrace the religious theory explicitly, and no mainstream politician
would dare contradict it in public. But the modern sciences of cosmology, ge-
ology, biology, and archaeology have made it impossible for ascientificaly lit-
erate person to believe that the biblical story of creation actually took place. As
aresult, the Judeo-Christian theory of human nature is no longer explicitly
avowed by most academics, journalists, social analysts, and other intellectually
engaged people.

Nonetheless, every society must operate with atheory of human nature,
and our intellectual mainstream is committed to another one. The theory is
seldom articulated or overtly embraced, but it lies at the heart of avast num-
ber of beliefs and policies. Bertrand Russell wrote, "Every man, wherever he
goes, isencompassed by a cloud of comforting convictions, which move with
him like flieson asummer day." For intellectuals today, many of those convic-
tions are about psychology and socia relations. | will refer to those convictions
asthe Blank Slate: the idea that the human mind has no inherent structure and
can be inscribed at will by society or ourselves.

That theory of human nature-namely, that it barely exists-isthe topic
of this book. Just asreligions contain atheory of human nature, so theories of
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human nature take on some of the functions of religion, and the Blank Slate
has becomethe secular religion of modernintellectual life. It isseen asa source
of values, sothe fact that it isbased on amiracl e-a complex mind ariéing out
of nothing-is not held against it. Challenges to the doctrine from skeptics
and scientists have plunged some believers into a crisis of faith and nave led
othersto mount the kinds of bitter attacks ordinarily aimed at heretics and in-
fidels. And just as many religious traditions eventually reconciled themselves
to apparent threats from science (such asthe revolutions of Copernicus and
Darwin), so, | argue, will our values survive the demise of the Blank Slate.

The chapters in this part of the book (Part 1) are about the ascendance of
the Blank Slatein modern intellectual life, and about the new view of human
nature and culturethat isbeginningto challenge it. In succeeding partswewill
witness the anxiety evoked by this challenge (Part I1) and see how the anxiety
may be assuaged (Part 1I1). Then | will show how a richer conception of
human nature can provide insight into language, thought, socia life, and
morality (Part V) and how it can clarify controversies on politics, violence,
gender, childrearing, and the arts (Part V). Finally | will show how the passing
of the Blank Slateislessdisquieting, and in some wayslessrevolutionary, than
it first appears (Part V1).
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Chapter 1
The Official Theory

"BLANK SLATE' IS aloose translation of the medieval Latin term tabula
rasa-literally, "scraped tablet.” It iscommonly attributed to the philosopher
John Locke (1632-1704), though in fact he used a different metaphor. Here is
the famous passage from An Essay Concerning Human Undergtanding:

Let us then suppose the mind to be, aswe say, white paper void of all
characters, without any ideas. How comes it to be furnished? Whence
comesit by that vast store which the busy and boundless fancy of man
has painted on it with an almost endless variety?Whence hasit al the
materials of reason and knowledge? Tothis | answer,in one word, from

EXPERIENCE.!

Lockewastaking aim at theories of innateideas in which people were thought
to be born with mathematical ideds, eternal truths, and anotion of God. His
aternative theory, empiricism, wasintended both asatheory of psychol ogy-
how the mind works-and as a theory of epistemology-how we come to
know the truth. Both goas helped motivate his political philosophy, often
honored asthe foundation ofliberal democracy. Lockeopposed dogmatic jus-
tifications for the political status quo, such asthe authority of the church and
the divine right of kings, which had been touted as self-evident truths. He ar-
gued that social arrangements should be reasoned out from scratch and
agreed upon by mutual consent, based on knowledge that any person could
acquire. Sinceideas are grounded in experience, which varies from person to
person, differences of opinion arise not because one mind isequipped to grasp
the truth and another isdefective, but because the two minds have had differ-
ent histories. Those differences therefore ought to be tolerated rather than
suppressed. Locke'snotion of ablank slate also undermined a hereditary roy-
aty and aristocracy, whose members could claim no innate wisdom or merit
if their minds had started out asblank as everyone else's. It also spoke against
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the institution of davery, because saves could no longer be thought of asin-
nately inferior or subservient.

During the past century the doctrine of the Blank Slate has set the agenda
for much of the social sciences and humanities. Aswe shall see, psychology has
sought to explain all thought, feeling, and behavior with afew simple mecha-
nisms of learning. The socia sciences have sought to explain all customs and
socia arrangements as a product of the socialization of children by the sur-
rounding culture: a system of words, images, stereotypes, role models, and
contingencies of reward and punishment. A long and growing list of concepts
that would seem natural to the human way of thinking (emotions, kinship, the
sexes, illness, nature, the world) are now said to have been "invented" or (‘so-
cialy constructed,'?

The Blank Slate has also served as a sacred scripture for political and eth-
ical beliefs. According to the doctrine, any differences we see among races,
ethnic groups, sexes, and individuals come not from differences in their
innate constitution but from differences in their experiences. Change the
experiences-by reforming parenting, education, the media, and social
rewards-and you can change the person. Underachievement, poverty, and
antisocial behavior can be ameliorated; indeed, it is irresponsible not to do
so. And discrimination on the basis of purportedly inborn traits of a sex or
ethnic group issimply irrational.

THE BLANK SLATE is often accompanied by two other doctrines, which have
also attained a sacred statusin modern intellectual life. My label for the first of
the two is commonly attributed to the philosopher Jean-Jacques Rousseau
(1712-1778), though it realy comes from John Dryden's The Conquest of
Granada, published in 1670:

| am asfreeasNature first made man,
Ere the base laws of servitude began,
When wild in woods the noble savageran.

The concept of the noble savage was inspired by European colonists' dis-
covery of indigenous peoples in the Americas, Africa, and (later) Oceania. It
captures the belief that humans in their natural state are selfless, peaceable,
and untroubled, and that blights such as greed, anxiety, and violence are the
products of civilization. In 1755 Rousseau wrote:

So many authors have hastily concluded that man isnaturally cruel, and

requires aregular system of police to be reclaimed; whereas nothing can
be more gentle than him in his primitive state, when placed by nature at
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an equal distance from the stupidity of brutes and the pernicious good
sense of civilizedman....

The more we reflect on this state, the more convinced we shall be
that it wasthe least subject of any to revolutions, the best for man, and
that nothing could have drawn him out of it but some fatal accident,
which, for the public good, should never have happened. The example
of the savages,most of whom have been found in this condition, seems
to confirm that mankind wasformed ever to remain in it, that this con-
dition isthe real youth of the world, and that all ulterior improvements
have been so many steps, in appearance towards the perfection of indi-
viduals, but in fact towards the decrepitness of the species.'

First among the authors that Rousseau had in mind was Thomas Hobbes
(1588-1679), who had presented avery different picture:

Hereby it ismanifest, that during the time men livewithout acommon
power to keep them all in awe, they are in that condition which iscalled
war; and such awar asisof every man against every man....

In such condition there is no place for industry, because the fruit
thereof isuncertain: and consequently no culture of the earth; no navi-
gation, nor use of the commaodities that may be imported by sea; no
commodious building; no instruments of moving and removing such
things as require much force; no knowledge of the faceof the earth; no
account of time; no arts; no letters; no society; and which isworst of all,
continual fear,and danger of violent death; and the lifeof man, solitary,
poor, nasty, brutish, and short.*

Hobbes believed that people could escape this hellish existence only by sur-
rendering their autonomy to a sovereign person or assembly. He caled it a
leviathan, the Hebrew word for a monstrous sea creature subdued by Y ahweh
at the dawn of creation.

Much depends on which of these armchair anthropologists is correct. If
people are nobl e savages, then adomineering leviathan isunnecessary. Indeed,
by forcing people to delineate private property for the state to recognize-
property they might otherwise have shared-the leviathan creates the very
greed and belligerence it isdesigned to control. A happy society would be our
birthright; all we would need to do is eliminate the institutional barriers that
keep it from us. If, in contrast, people are naturally nasty, the best we can hope
for isan uneasy truce enforced by police and the army. The two theories have
implicationsfor private lifeaswell. Every childisborn asavage (that is, unciv-
ilized), so if savages are naturally gentle, childrearing isa matter of providing
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children with opportunities to develop their potential, and evil people are
products of a society that has corrupted them. If savages are naturally nasty,
then childrearing is an arena of discipline and conflict, and evil people are
showing adark side that was insufficiently tamed.

The actual writings of philosophers are always more complex than the
theories they come to symbolize in the textbooks. In redlity, the views of
Hobbes and Rousseau are not that far apart. Rousseau, like Hobbes, believed
(incorrectly) that savages were solitary, without ties of love or loyalty, and
without any industry or art (and he may have out-Hobbes'd Hobbes in claim-
ing they did not even have language). Hobbes envisioned-indeed, literally
drew-hisleviathan asan embodiment of the collectivewill, which was vested
in it by akind of social contract; Rousseau's most famous work is called The
Social Contract, and in it he callson people to subordinate their interests to a
"general will."

Nonetheless, Hobbes and Rousseau limned contrasting pictures of the
state of nature that have inspired thinkers in the centuries since. No one can
fail to recognize the influence of the doctrine of the Noble Savagein contem-
porary consciousness. We see it in the current respect for all things natural
(natural foods, natural medicines, natural childbirth) and the distrust of the
man-made, the unfashionability of authoritarian styles of childrearing and
education, and the understanding of social problems as repairable defects in
our institutions rather than astragedies inherent to the human condition.

THE otHeEr SACRED doctrine that often accompanies the Blank Slate is usu-
aly attributed to the scientist, mathematician, and philosopher René
Descartes (1596-1650):

There isagreat difference between mind and body, inasmuch asbody is
by nature dways divisible,and the mind isentirely indivisible. ... When
| consider the mind, that isto say, mysalfinasmuch as| am only athink-
ing being, | cannot distinguish in myself any parts, but apprehend my-
self to be clearly one and entire; and though the whole mind seemsto be
united to the whole body, yet if afoot, or an arm, or some other part, is
separated from the body, | am awarethat nothing has been taken from
my mind. And the facultiesof willing, feeling, conceiving, etc. cannot be
properly speaking said to be its parts, for it isone and the same mind
which employsitself in willing and in feelingand understanding. But it
is quite otherwise with corporeal or extended objects, for there is not
one of them imaginable by me which my mind cannot easily divide into
parts.... Thiswould be sufficient to teach me that the mind or soul of
man is entirely different from the body, if 1 had not already been ap-
prised of it on other grounds.”
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A memorable name for this doctrine was given three centuries later by a
detractor, the philosopher Gilbert Ryle (1900-1976):

There is a doctrine about the nature and place of minds which is so
prevalent among theorists and evenamong laymen that it deservesto be
described as the official theory. ... The officia doctrine, which hails
chiefly from Descartes, is something like this. With the doubtful excep-
tion of idiots and infants in arms every human being has both a body
and amind. Somewould prefer to say that every human being isboth a
body and amind. His body and his mind are ordinarily harnessed to-
gether, but after the death of the body his mind may continue to exist
and function. Human bodies arein space and are subject to mechanical
lawswhich govern al other bodies in space.... But minds are not in
space, nor aretheir operations subject to mechanical laws....

... Such in outline isthe official theory. | shall often speak of it,
with deliberate abusiveness, as "the dogma of the Ghost in the Ma-
chine."

The Ghost in the Machine, like the Noble Savage, arose in part as a reac-
tion to Hobbes. Hobbes had argued that life and mind could be explained in
mechanical terms. Light sets our nerves and brain in motion, and that iswhat
it means to see. The motions may persist like the wake of a ship or the vibra-
tion of aplucked string, and that iswhat it meansto imagine. "Quantities" get
added or subtracted in the brain, and that iswhat it means to think.

Descartes rejected the idea that the mind could operate by physical prin-
ciples. He thought that behavior, especially speech, was not caused by any-
thing, but freely chosen. He observed that our consciousness, unlike our bodies
and other physical objects, does not feel asif it isdivisibleinto partsor laid out
in space. He noted that we cannot doubt the existence of our minds-indeed,
we cannot doubt that we areour minds-because the very act of thinking pre-
supposes that our minds exist. But we candoubt the existence of our bodies,
because we can imagine ourselves to be immaterial spiritswho merely dream
or hallucinate that we are incarnate.

Descartes also found a moral bonus in his dualism (the belief that the
mindisadifferent kind of thing from the body): " Thereisnonewhich ismore
effectua inleading feeble spiritsfrom the straight path of virtue, than to imag-
ine that the soul of the bruteisof the same nature asour own, and that in con-
seguence, after this lifewe have nothing to fear or to hope for, any more than
the fliesand the ants."? Ryleexplains Descartes's dilemma:

When Galileo showed that his methods of scientific discovery were
competent to provide a mechanical theory which should cover every
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occupant of space, Descartesfound in himself two conflicting motives.
Asaman of scientific genius he could not but endorse the claims of me-
chanics, yet asareligiousand moral man he could not accept, as Hobbes
accepted, the discouraging rider to those claims, namely that human na-
ture differsonly in degree of complexity from clockwork.®

It can indeed be upsetting to think of ourselves as glorified gears and
springs. Machines are insensate, built to be used, and disposable; humans are
sentient, possessing of dignity and rights, and infinitely precious. A machine
has some workaday purpose, such as grinding grain or sharpening pencils; a
human being has higher purposes, such aslove, worship, good works, and the
creation of knowledge and beauty. The behavior of machinesisdetermined by
the ineluctable laws of physics and chemistry; the behavior of people isfreely
chosen. With choice comes freedom, and therefore optimism about our possi-
bilitiesfor the future. With choice aso comes responsibility, which alowsusto
hold peopleaccountablefor their actions. And of courseif the mind isseparate
from the body, it can continue to exist when the body breaks down, and our
thoughts and pleasures will not someday be snuffed out forever.

Asl mentioned, most Americans continueto believein an immortal soul,
made of some nonphysical substance, which can part company with the body.
But even those who do not avow that belief in so many words still imagine that
somehow there must be more to usthan electrical and chemical activity in the
brain. Choice, dignity, and responsibility are gifts that set off human beings
from everythingelsein the universe, and seem incompatible with the idea that
we are mere collections of molecules. Attempts to explain behavior in mecha-
nistic terms are commonly denounced as"reductionist" or «determinist." The
denouncers rarely know exactly what they mean by those words, but everyone
knows they refer to something bad. The dichotomy between mind and body
also pervades everyday speech, aswhen we say «Useyour head;' when we refer
to «out-of-body experiences;' and when we speak of «John's body," or for that
matter «John's brain;' which presupposes an owner, John, that is somehow
separate from the brain it owns. Journalists sometimes speculate about «brain
transplants” when they really should be calling them «body transplants,”" be-
cause, asthe philosopher Dan Dennett has noted, this isthe one transplant op-
eration in which it isbetter to be the donor than the recipient.

The doctrines of the Blank Slate, the Noble Savage, and the Ghost in the
M achine-or, as philosophers call them, empiricism, romanticism, and dual-
ism-arelogically independent, but in practice they are often found together.
If the slate isblank, then strictly speaking it has neither injunctionsto do good
nor injunctionsto do evil. But good and evil are asymmetrical: there are more
waysto harm people than to help them, and harmful acts can hurt them to a
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greater degree than virtuous acts can make them better off. So a blank date,
compared with one filled with motives, isbound to impress us more by itsin-
ability to do harm than by its inability to do good. Rousseau did not literally
believe in a blank date, but he did believe that bad behavior is a product of
learning and socialization." "Men are wicked;' he wrote; «asad and constant
experience makes proof unnecessary." 10 But this wickedness comes from soci-
ety: "Thereisno original perversity in the human heart. There is not asingle
vice to be found in it of which it cannot be said how and whence it entered,"!"
If the metaphorsin everyday speech are aclue, then all of us, like Rousseau, as-
sociate blankness with virtue rather than with nothingness. Think of the
moral connotations of the adjectives clean, fair, immaculate, lily-white, pure,
spotless, unmarred, and unsullied, and of the nouns blemish, blot, mark, stain,
and taint.

The Blank Slate naturally coexists with the Ghost in the Machine, too,
since adate that isblank is ahospitable place for aghost to haunt. If aghost is
to be at the controls, the factory can ship the device with a minimum of parts.
The ghost can read the body's display panels and pull its levers, with no need
for a high-tech executive program, guidance system, or CPU. The more not-
clockwork there is controlling behavior, the less clockwork we need to posit.
For similar reasons, the Ghost in the Machine happily accompaniesthe Noble
Savage. If the machine behaves ignobly, we can blame the ghost, which freely
chose to carry out the iniquitous acts; we need not probe for a defect in the
machine's design.

PHILOSOPHY TO'DAY GETS no "respect.Many scientists use the term asa syn-
onym for effete speculation. When my colleague Ned Block told his father that
he would major in the subject, his father's reply was"Luft!"-Y iddish for "air."
And then there's thejoke in which ayoung man told his mother he would be-
come a Doctor of Philosophy and she said, "Wonderful! But what kind of dis-
ease is philosophy?'

But far from being idle or airy, the ideas of philosophers can have reper-
cussions for centuries. The Blank Slate and its companion doctrines have in-
filtrated the conventional wisdom of our civilization and have repeatedly
surfaced in unexpected places. William Godwin (1756-1835), one of the
founders of liberal political philosophy, wrote that "children are a sort of raw
material put into our hands;' their minds"like a sheet of white paper.” 12 More
sinisterly, we find Mao Zedong justifying his radical social engineering by say-
ing, "It ison ablank page that the most beautifulpoems are written.I'? Even
Walt Disney was inspired by the metaphor. "I think of achild's mind asablank
book;" he wrote. "During the first years of his life, much will be written on the
pages. The quality of that writing will affect his life profoundly"!"
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Locke could not have imagined that his words would someday lead to
Bambi (intended by Disney to teach self-reliance); nor could Rousseau have
anticipated Pocahontas, the ultimate noble savage. Indeed, the soul of
Rousseau seems to have been channeled by the writer of arecent Thanksgiv-
ing op-ed piece in the Boston Globe:

| would submit that the world native Americans knew was more stable,
happier, and lessbarbaric than our society today. .. . there were no em-
ployment problems, community harmony was strong, substance abuse
unknown, crime nearly nonexistent. What warfare there was between
tribes was largely ritualistic and seldom resulted in indiscriminate or
wholesale dlaughter. While there were hard times, lifewas, for the most
part, stable and predictable. ... Because the native people respected
what wasaround them, there wasno loss of water or food resourcesbe-
cause of pollution or extinction, no lack of materials for the daily essen-
tias, such asbaskets, canoes, shelter, or firewood.1s

Not that there haven't been skeptics:

I'M NOT GOING
TO SCHOOL ANY

AL THE EXPERTS
SAY ITs BAD

NOPE! I'VE DECWED T© BE A
"HUNTER- GATHERER " WHEN |

GROW UP.! I'LL BE LINING NAGED PARENTING TO
IN A TROPICAL FOREST, SUBSISTING SQUELCH A KIDS
ON BERRIES, GRUBS, AND THE AMBITIONS .

OASIONAL FROS, AND SPENDING 5
M{ FREE TIME GROOMING FOR UCE F

Calvinand Hobbeso Watterson. Reprinted with permission of Universal Press Syndicate.
All rights reserved.

The third doctrine, too, continues to make its presence felt in modern
times. In 2001 George W. Bush announced that the American government
will not fund research on human embryonic stem cellsif scientists haveto de-
stroy new embryos to extract them (the policy permits research on stem-cell
lines that were previously extracted from embryos). He derived the policy
after consulting not just with scientists but with philosophers and religious
thinkers. Many of them framed the moral problem in terms of "ensoul ment,"
the moment at which the cluster of cellsthat will grow into a child is en-
dowed with a soul. Some argued that ensoulment occurs at conception,
which implies that the blastocyst (the five-day-old ball of cells from which
stem cellsare taken) ismorally equivalent to a person and that destroyingit is
a form of murder." That argument proved decisive, which means that the
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American policy on perhaps the most promising medical technology of the
twenty-first century was decided by pondering the moral issue as it might
have been framed centuries before: When does the ghost first enter the ma-
chine?

These are just afew of the fingerprints of the Blank Slate, the Noble Sav-
age, and the Ghost in the Machine on modernintellectua life.In the following
chapters we will see how the seemingly airy ideas of Enlightenment philoso-
phers entrenched themselves in modern consciousness, and how recent dis-
coveriesare casting those ideasin doubt.
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Chapter 2

Slly Putty

THE DANISH PHILOLOGIST Otto Jespersen (1860-1943) is one of history's
most beloved linguists. His vivid books are still read today, especially Growth
and Structureof the English Language, first published in 1905. Though Jesper-
sen's scholarship is thoroughly modern, the opening pages remind us we are
not reading a contemporary book:

There isone expression that continually comes to my mind whenever |
think of the English language and compare it with others: it seemsto be
positively and expressly masculing, it isthe language of agrown-up man
and has very little childish or feminine about it. ...

Tobring out one of these points | select at random, by way of con-
trast, a passage from the language of Hawaii: «I kona hiki ana aku ilaila
ua hookipaiamai lacia me keaoha pumehanaloa." Thus it goeson, no
single word ends in a consonant, and a group of two or more conso-
nants is never found. Can anyone be in doubt that even if such alan-
guage sounds pleasantly and be full of music and harmony the total
impression ischildlike and effeminate?Y oudo not expect much vigor or
energy in apeople speaking such alanguage; it seems adapted only to in-
habitants of sunny regions where the soil requires scarcely any labour on
the part of man to yield him everything he wants, and where life there-
fore does not bear the stamp of a hard struggle against nature and
fellow-creatures. In alesser degree we find the same phonetic structure
in such languages as Italian and Spanish; but how different are our
Northern tongues.'

And so he continues, advertising the virility, sobriety, and logic of English-
and ends the chapter: «As the language is, so also isthe nation:'

No modern reader can fail to be shocked by the sexism, racism, and chau-
vinism of the discussion: the implication that women are childlike, the stereo-
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typing of acolonized people asindolent, the gratuitous exalting of the author's
own culture. Equally surprising are the sorry standards to which the great
scholar here has sunk. The suggestion that alanguage can be"grown-up" and
"masculine" is so subjective as to be meaningless. He attributes a personality
trait to an entire people without any evidence, then advances two theories-
that phonology reflects personality, and that warm climates breed |aziness-
without invoking even correlational data, let alone proof of causation. Evenon
his home ground the reasoning is flimsy. Languages with a consonant-vowel
syllable structure like Hawaiian call for longer words to convey the same
amount of information, hardly what you would expect in a people without
"vigor or energy:' And the consonant-encrusted syllablesof English are liable
to be swallowed and misheard, hardly what you would expect from alogical,
businesslike people.

But perhaps most disturbing isJespersen’s obliviousness to the possibility
that he might be saying anything exceptionable. He took it for granted that his
biases would be shared by his readers, whom he knew to be fellow men and
speakers of "our" Northern tongues. "Can anyone be in doubt?"' he asked
rhetorically; "you do not expect much vigor” from such apeople, he asserted.
The inferiority of women and other races needed neither justification nor
apology.

| bring up Otto Jespersen, aman of histime, to show how standards have
changed. The passage is a random sample of intellectual life a century ago;
equally disturbing passages could have been taken from just about any writer
of the nineteenth or early twentieth century.' It was atime of white men tak-
ing up the burden of leading their "new-caught sullen peoples, half-devil and
half-child"; of shores teeming with huddled masses and wretched refuse; of
European imperial powers looking (and sometimes throwing) daggers at one
another. Imperialism, immigration, nationalism, and the legacy of davery
made differences between ethnic groups all too obvious. Some appeared edu-
cated and cultured, others ignorant and backward; some used fists and clubs
to preserve their safety, others paid the police and the army to do it. It was
tempting to assume that northern Europeans were an advanced race suited to
rule the others. Just as convenient was the belief that women were constitu-
tionally suited for the kitchen, church, and children, abelief supported by"re-
search" showing that brainwork wasbad for their physical and mental health.

Racial prejudice, too, had ascientific patina. Darwin's theory of evolution
was commonly misinterpreted as an explanation of intellectual and moral
progress rather than an explanation of how living things adapt to an ecologi-
cal niche. The nonwhite races, it was easy to think, were rungs on an evolu-
tionary ladder between the apes and the Europeans. Worse, Darwin's follower
Herbert Spencer wrote that do-gooderswould only interfere with the progress
of evolution if they tried to improve the lot of the impoverished classesand
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races, who were, in Spencer's view, biologically lessfit. The doctrine of Social
Darwinism (or, asit ought to be called, Socia Spencerisrn, for Darwin wanted
no part of it) attracted such unsurprising spokesmen as John D. Rockefeller
and Andrew Carnegie.' Darwin's cousin Francis Galton had suggested that
human evolution should be given a helping hand by discouraging the lessfit
from breeding, a policy he called eugenics.' Within afew decades laws were
passed that called for the involuntary sterilization of delinquents and the "fee-
bleminded" in Canada, the Scandinavian countries, thirty American states,
and, ominously, Germany. The Nazis ideology of inferior races waslater used
to justify the murder of millions of Jews, Gypsies, and homosexuals.

We have come along way. Though attitudes far worse than Jespersen's
continue to thrive in much of the world and in parts of our society, they have
been driven out of mainstream intellectual lifein Western democracies. Today
no respectable public figure in the United States, Britain, or Western Europe
can casually insult women or sling around invidious stereotypes of other races
or ethnic groups. Educated people try to be conscious of their hidden preju-
dicesand to measurethem against the factsand against the sensibilities of oth-
ers. In public lifewe try to judge people asindividuals, not as specimens of a
sex or ethnic group. Wetry to distinguish might from right and our parochial
tastes from objective merit, and therefore respect cultures that are different or
poorer than ours. Weredlize that no mandarin iswise enough to be entrusted
with directing the evolution of the species, and that it iswrong in any casefor
the government to interfere with such a personal decision as having a child.
The very idea that the members of an ethnic group should be persecuted be-
cause of their biology fillsuswith revulsion.

These changes were cemented by the bitter lessons of lynchings, world
wars, forced sterilizations, and the Holocaust, which showcased the graveim-
plications of denigrating an ethnic group. But they emerged earlier in the
twentieth century, the spinoff of an unplanned experiment: the massive im-
migration, social mobility, and diffusion of knowledge of the modern era
Most Victorian gentlemen could not have imagined that the coming century
would see a nation-state forged by Jewish pioneers and soldiers, a wave of
African American public intellectuals, or a software industry in Bangalore.
Nor could they have anticipated that women would lead nations in wars, run
huge corporations, or win Nobel Prizesin science. Wenow know that people
of both sexesand al races are capable of attaining any station in life.

This sea change included arevolution in the treatment of human nature
by scientists and scholars. Academics were swept along by the changing atti-
tudes to race and sex, but they also helped to direct the tide by holding forth
on human nature in books and magazines and by lending their expertise to
government agencies. The prevailing theories of mind were refashioned to
make racism and sexism as untenable as possible. The doctrine of the Blank
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Slate became entrenched in intellectual life in aform that has been called the
Standard Social Science Model or social constructionism.” The model is now
second natureto people and few are aware of the history behind it.® Carl Deg-
ler; the foremost historian of this revolution, sumsit upthis way:

What the available evidence does seem to show is that ideology or a
philosophical belief that the world could be afreer and more just place
played alarge part in the shift from biology to culture. Science, or at least
certain scientific principles or innovative scholarship also played arole
in the transformation, but only alimited one. The main impetus came
from the will to establish asocial order in which innate and immutable
forces of biology played no role in accounting for the behavior of social
groups."

The takeover of intellectual life by the Blank Slate followed different
paths in psychology and in the other socia sciences, but they were propelled
by the same historical events and progressive ideology. By the second and
third decades of the twentieth century, stereotypes of women and ethnic
groups were starting to look silly. Waves of immigrants from southern and
eastern Europe, including many Jews, were filling the cities and climbing the
social ladder. African Americans had taken advantage of the new "Negro col-
leges," had migrated northward, and had begun the Harlem Renaissance. The
graduates of flourishing women's colleges helped launch the first wave of
feminism. For the first time not all professors and students were white Anglo-
Saxon Protestant males. To say that this dliver of humanity was constitution-
aly superior had not only become offensive but went against what people
could seewith their own eyes. The social sciences in particul ar were attracting
women, Jews, Asians, and African Americans, some of whom became influen-
tia thinkers.

Many of the pressing social problems of the first decades of the twentieth
century concerned the less fortunate members of these groups. Should more
immigrantsbe let in, and if so, from which countries? Once here, should they
be encouraged to assimilate, and if so, how? Should women be given equal po-
litical rights and economic opportunities? Should blacks and whites be inte-
grated? Other challenges were posed by children." Education had become
compulsory and a responsibility of the state. Asthe cities teemed and family
ties loosened, troubled and troublesome children became everyone's problem,
and new institutions were invented to deal with them, such as kindergartens,
orphanages, reform schools, fresh-air camps, humane societies, and boys' and
girls clubs. Child development was suddenly on the front burner. These social
challenges were not going to go away, and the most humane assumption was
that al human beings had an equal potential to prosper if they were given the
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right upbringing and opportunities. Many social scientists saw it astheir job to
reinforce that assumption.

MODERN PSYCHOLOGICAL THEORY, as every introductory textbook makes
clear, has rootsin John Lockeand other Enlightenment thinkers. For Lockethe
Blank Slate was a weapon against the church and tyrannical monarchs, but
these threats had subsided in the English-speaking world by the nineteenth
century. Locke'sintellectual heir John Stuart Mill (1806-1873) was perhapsthe
first to apply his blank-slate psychology to political concerns we recognize
today. He was an early supporter of women's suffrage, compul sory education,
and the improvement of the conditions of the lower classes. This interacted
with his stands in psychology and philosophy, as he explained in his autobiog-

raphy:

| havelong felt that the prevailing tendency to regard all the marked dis-
tinctions of human character asinnate, and in the main indelible, and to
ignore the irresistible proofs that by far the greater part of those differ-
ences, whether between individuals, races, or sexes,are such asnot only
might but naturally would be produced by differencesin circumstances,
isone of the chief hindrances to the rational treatment of great socia
guestions, and one of the greatest stumbling blocksto human improve-
ment. ... [Thistendency is] so agreeableto human indolence, aswell as
to conservative interests generally, that unless attacked at the very root,
it issure to be carried to even agreater length than isredly justified by
the more moderate forms of intuitional philosophy."

By«intuitional philosophy" Mill was referring to Continental intellectuals
who maintained (among other things) that the categories of reason were in-
nate. Mill wanted to attack their theory of psychology at the root to combat
what he thought were its conservative social implications. He refined atheory
of learning called associationism (previously formulated by Locke) that tried
to explain human intelligencewithout granting it any innate organization. Ac-
cording to this theory, the blank slate isinscribed with sensations, which Locke
called «ideas' and modern psychologists call «features." Ideas that repeatedly
appear in succession (such as the redness, roundness, and sweetness of an
apple) become associated, so that anyone of them can call to mind the others.
And similar objects in the world activate overlapping sets of ideas in the mind.
For example, after many dogs present themselves to the senses, the features
that they share (fur, barking, four legs, and so on) hang together to stand for
the category «dog."

The associationism of Locke and Mill has been recognizable in psychol-
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ogy ever since. It becamethe core of most models oflearning, especidly in the
approach called behaviorism, which dominated psychology from the 1920sto
the 1960s. The founder of behaviorism, John B. Watson (1878-1958), wrote
one of the century's most famous pronouncements of the Blank Slate:

Give me a dozen healthy infants, well-formed, and my own specified
world to bring them up in and I'll guarantee to take anyone at random
and train him to become any type of specialist | might select-doctor,
lawyer, artist, merchant-chief, and yes, even beggar-man and thief, re-
gardless of histalents, penchants, tendencies, abilities, vocations, and
race of his ancestors. 10

In behaviorism" an infant's talents and abilities didn't matter because
there was nosuchthingas atalent or an ability. Watson had banned them from
psychology, together with other contents of the mind, such asideas, beliefs,
desires, and feelings. They were subjective and unmeasurable, he said, and
unfit for science, which studies or{Iy objective and measurable things. Toabe-
haviorist, the only legitimate topic for psychology isovert behavior and how it
iscontrolled by the present and past environment. (Thereisan old joke in psy-
chology: What does abehaviorist say after making love?" It was good for you;
how was it for me?")

Locke's "ideas' had been replaced by "stimuli" and "responses,” but his
laws of association survived aslaws of conditioning. A response can be associ-
ated with a new stimulus, aswhen Watson presented a baby with awhite rat
and then clanged ahammer against an iron bar, alegedly making the baby as-
sociate fear with fur. And a response could be associated with a reward, as
when acat in abox eventually learned that pulling a string opened adoor and
allowed it to escape. In these cases an experimenter set up a contingency be-
tween astimulus and another stimulus or between aresponse and areward. In
a natural environment, said the behaviorists, these contingencies are part of
the causal texture of the world, and they inexorably shape the behavior of or-
ganisms, including humans.

Among the casualties of behaviorist minimalism was the rich psychology
of William James (1842-1910). James had been inspired by Darwin's argu-
ment that perception, cognition, and emotion, like physical organs, had
evolved as biological adaptations. James invoked the notion of instinct to ex-
plain the preferences of humans, not just those of animals, and he posited nu-
merous mechanisms in his theory of mental life, including short-term and
long-term memory. But with the advent of behaviorism they al joined the
index of forbidden concepts. The psychologist J. R. Kantor wrote in 1923:
"Brief is the answer to the question as to what is the relationship between
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social psychology and instincts. Plainly, thereisno relationship,"!" Even sexual
desire was redefined as a conditioned response. The psychologist Zing Yang
Kuo wrote in 1929:

Behavior is not a manifestation of hereditary factors, nor can it be ex-
pressed in terms of heredity. [It is] a passive and forced movement me-
chanically and solely determined by the structural pattern of the
organism and the nature of environmental forces. ... All our sexual ap-
petites are the result of social stimulation. The organism possesses no
ready-made reaction to the other sex, any more than it possesses innate
ideas."

Behavioristsbelieved that behavior could be understood independently of
the rest of biology, without attention to the genetic makeup of the animal or
the evolutionary history of the species. Psychology cameto consist of the study
of learningin laboratory animals. B.F. Skinner (1904-1990), the most famous
psychologist in the middle decades of the twentieth century, wrote a book
called TheBehavior of Organiams in which the only organisms were rats and
pigeons and the only behavior was lever pressing and key pecking. It took a
trip to the circusto remind psychol ogists that species and their 'instincts mat-
tered after al. In an article called " The Misbehavior of Organisms;' Skinner's
students Keller and Marian Breland reported that when they tried to use his
techniques to train animals to insert poker chips into vending machines, the
chickens pecked the chips, the raccoons washed them, and the pigs tried to
root them with their snouts.13 And behaviorists were as hostile to the brain as
they were to genetics. As late as 1974, Skinner wrote that studying the brain
was just another misguided quest to find the causes of behavior inside the or-
ganism rather than out in theworld. 14

Behaviorism not only took over psychology but infiltrated the public con-
sciousness. Watson wrote an influential childrearing manual recommending
that parents establish rigid feeding schedules for their children and give them
aminimum of attention and love. | f you comfort acrying child, he wrote, you
will reward him for crying and thereby increase the frequency of crying behav-
ior. (Benjamin Speck's Baby and Child Care, first published in 1946 and fa-
mous for recommending indulgencetoward children, was in part areaction to
Watson.) Skinner wrote several bestsellers arguing that harmful behavior is
neither instinctive nor freely chosen but inadvertently conditioned. If we
turned society into a big Skinner box and controlled behavior deliberately
rather' than haphazardly, we could eliminate aggression, overpopulation,
crowding, pollution, and inequality, and thereby attain utopia." The noble
savage became the noble pigeon.
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Strict behaviorism ispretty much dead in psychology, but many of its at-
titudes liveon. Associationism isthe learning theory assumed by many math-
ematical models and neural network simulations of learning." Many
neuroscientists equatel earning with the forming of associations, and look for
an associative bond in the physiology of neurons and synapses, ignoring other
kinds of computation that might implement learning in the brain." (For ex-
ample, storing the value of avariable in the brain, asin "x = 3:" isacritica
computational step in navigating and foraging, which are highly developed
talents of animals in the wild. But this kind of learning cannot be reduced to
the formation of associations, and so it has been ignored in neuroscience.)
Psychologists and neuroscientists still treat organisms interchangeably, sel-
dom asking whether aconvenient |laboratory animal (arat, acat, amonkey) is
likeor unlike humansin crucial ways.is Until recently, psychology ignored the
content of beliefsand emotions and the possibility that the mind had evolved
to treat biologically important categories in different ways." Theories of
memory and reasoning didn't distinguish thoughts about people from
thoughts about rocks or houses. Theories of emotion didn't distinguish fear
from anger, jealousy, or love." Theories of socia relations didn't distinguish
among family, friends, enemies, and strangers.” Indeed, the topics in psychol-
ogy that most interest laypeople-love, hate, work, play, food, sex, status,
dominance, jealousy, friendship, religion, art-are aimost completely absent
from psychology textbooks.

One of the major documents of late twentieth-century psychology was
the two-volume Paralld Distributed Processing by David Rumelhart, James
McClelland, and their collaborators, which presented astyle of neural network
modeling called connectionism.P Rumelhart and McClelland argued that
generic associationist networks, subjected to massive amounts of training,
could explain al of cognition. They redlized that this theory left them without
a good answer to the question "Why are people smarter than rats?' Here is
their answer:

Givenall of the above, the question does seem abit puzzling. ... People
have much more cortex than rats do or eventhan other primates do; in
particular they havevery much more ... brain structure not dedicated
to input/output-and presumably, this extra cortex is strategicaly
placed in the brain to subserve just those functions that differentiate
people from rats or even apes... ..

But there must be another aspect to the differencebetween rats and
people aswell. Thisisthat the human environment includes other peo-
pleand the cultural devicesthat they have developed to organize their
thinking processes."
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Humans, then, are just rats with bigger blank dates, plus something called
"cultural devices:' And that brings us to the other half of the twentieth-
century revolution in socia science.

He's so unhip, when you say"Dylan;'
Hethinks you're talkin' about Dylan Thomas (whoever he was).
The man ain't got no culture.

-Simon and Garfunkel

The word culture used to refer to exalted genres of entertainment, such as
poetry, opera, and ballet. The other familiar sense-"the totality of socially
transmitted behavior patterns, arts, beliefs, institutions, and all other products
of human work and thought"-i sonly acentury old. This change in the En-
glishlanguage isjust one of the legaciesof the father of modern anthropol ogy,
Franz Boas (1858-1942).

The ideas of Boas, likethe ideas of the major thinkers in psychology, were
rooted in the empiricist philosophers of the Enlightenment, in this case
George Berkeley (1685-1753). Berkeley formulated the theory of idealism, the
notion that ideas, not bodies and other hunks of matter, are the ultimate con-
stituents of reality. After twists and turns that are too convoluted to recount
here, idealism became influential among nineteenth-century German
thinkers. It wasembraced by the young Boas, a German Jewfrom asecular, lib-
eral family.

Idealism allowed Boasto lay anew intellectual foundation for egalitarian-
ism. The differences among human races and ethnic groups, he proposed,
come not from their physical constitution but from their culture, a system of
ideas and values spread by language and other forms of social behavior. Peo-
ples differ because their cultures differ. Indeed, that is how we should refer to
them: the Eskimo culture or the Jewish culture, not the Eskimo race or the
Jewish race. The idea that minds are shaped by culture served as a bulwark
against racism and wasthe theory one ought to prefer on moral grounds. Boas
wrote, “I claim that, unless the contrary can be proved, we must assume that all
complex activities are socially determined, not hereditary,"?"

Boas'scasewas not just amoral injunction; it wasrooted in real discover-
ies. Boas studied native peoples, immigrants, and children in orphanages to
prove that all groups of humans had equal potential. Turning Jespersen on his
head, Boas showed that the languages of primitive peoples were not simpler
than those of Europeans; they were just different. Eskimos' difficulty in dis-
criminating the sounds of our language, for example, is matched by our diffi-
culty in discriminating the sounds of theirs. True, many non-Western
languages lack the means to express certain abstract concepts. They may have
no words for numbers higher than three, for example, or no word for good-
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ness in general as opposed to the goodness of a particular person. But those
limitations simply reflect the daily needs of those people asthey livetheir lives,
not an infirmity in their mental abilities. Asin the story of Socrates drawing
abstract philosophical concepts out of a slave boy, Boas showed that he could
elicit new word forms for abstract conceptslike "goodness" and "pity" out of a
Kwakiutl native from the Pacific Northwest. He aso observed that when native
peoples come into contact with civilization and acquire things that have to be
counted, they quickly adopt a full-blown counting system.P

For al his emphasis on culture, Boas was not arelativist who believed that
all cultures are equivalent, nor was he an empiricist who believed in the Blank
Slate. He considered European civilization superior to tribal cultures, insisting
only that all peoples were capable of achieving it. He did not deny that there
might be a universal human nature, or that there might be differences among'
peoplewithin an ethnic group. What mattered to himwas the idea that all eth-
nic groups are endowed with the same basic mental abilities." Boas was right
about this, and today it is accepted by virtually all scholars and scientists.

But Boas had created amonster. His students cameto dominate American
socia science, and each generation outdid the previous one in its sweeping
pronouncements. Boas's students insisted not just that differences among eth-
nic groups must be explained in terms of culture but that every aspect of
human existence must be explained in terms of culture. For example, Boas had
favored social explanations unless they were disproven, but his student Albert
Kroeber favored them regardless of the evidence. "Heredity:' he wrote, " cannot
be allowed to have acted any part in history."27 Instead, the chain of events
shaping a people "involves the absolute conditioning of historical events by
other historical events."?"

Kroeber did not just deny that social behavior could be explained by in-
nate properties of minds. He denied that it could be explained by any proper-
ties of minds. A culture, he wrote, issuperorganic-it floats in its own universe,
free of the flesh and blood of actual men and women: "Civilization is not men-
tal action but a body or stream of products of mental exercise. ... Mentality
relates to the individual. The socia or cultural, on the other hand, is in its
essence non-individual. Civilization as such begins only where the individual
ends,"?"'

These two ideas-the denial of human nature, and the autonomy of
culturefrom individual minds-were aso articulated by the founder of soci-
ology, Emile Durkheim (1858-1917), who had foreshadowed Kroeber's doc-
trine of the superorganic mind:

Every time that a social phenomenon isdirectly explained by a psycho-
logical phenomenon, we may be sure that the explanation is false....
The group thinks, feels, and acts quite differently from the way in which
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members would were they isolated. . .. If webegin with the individual
in seeking to explain phenomena, weshall be able to understand noth-
ing of what takes placein the group. ... Individual natures are merely
the indeterminate material that the social factor molds and transforms.
Their contribution consists exclusively in very genera attitudes, in
vague and consequently plastic predispositions.”

And he laid down alaw for the social sciencesthat would be cited often in the
century to come: “The determining cause of a social fact should be sought
among the social facts preceding it and not among the states of individual con-
sciousness."31

Both psychology and the other social sciences, then, denied that the
minds of individual people were important, but they set out in different di-
rections from there. Psychology banished mental entities like beliefs and de-
sires altogether and replaced them with stimuli and responses. The other
social sciences located beliefsand desiresin cultures and societies rather than
in the heads of individual people. The different social sciences also agreed
that the contents of cognition-ideas, thoughts, plans, and so on-were re-
ally phenomena of language, overt behavior that anyone could hear and write
down. (Watson proposed that "thinking" really consisted of teensy move-
ments of the mouth and throat.) But most of all they shared a dislike of in-
stincts and evolution. Prominent social scientists repeatedly declared the date
to be blank:

Instincts do not create customs; customs create instincts, for the puta-
tiveinstincts of human beings are dways learned and never native.
-Ellsworth Faris (1927)32

Cultural phenomena ... arein no respect hereditary but are character-
istically and without exception acquired.
-George Murdock (1932)%

Man has no nature; what he hasishistory.
—TJosé Ortega 'y Gasset (1935)3

With the exception of the instinctoid reactions in infants to sudden
withdrawals of support and to sudden loud noises, the human being is
entirely ingtinctless. ... Man is man because he has no instincts, be-
cause everything he isand has become he has learned, acquired, from
his culture, from the man-made part of the environment, from other
human beings.

-Ashley Montagu (1973)3%
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True, the metaphor of choice was no longer a scraped tablet or white
paper. Durkheim had spoken of "indeterminate material:' some kind of blob
that was molded or pounded into shape by culture. Perhaps the best modern
metaphor is Silly Putty, the rubbery stuff that children use both to copy
printed matter (likeablank slate) and to mold into desired shapes (like inde-
terminate material). The malleability metaphor resurfaced in statements by
two of Boassmost famous students:

Most people are shaped to the form of their culture because of the mal-
leability of their original endowment. ... The great mass of individuals
take quite readily the form that ispresented to them.

-Ruth Benedict (1934)3%

We are forced to conclude that human natureis almost unbelievably
malleable, responding accurately and contrastingly to contrasting cul-
tural conditions.

-Margaret Mead (1935)37

Otherslikened the mind to somekind of sieve:

Much of what is commonly caled “human nature" is merely culture
thrown against a screen of nerves, glands, sense organs, muscles, etc.
-L eslie White (1949)38

Or to the raw materialsfor afactory:

Human nature isthe rawest, most undifferentiated of raw material.
-Margaret Mead (1928)39

Our ideas, our values, our acts, even our emotions, are, likeour nervous
systemitself, cultural products-products manufactured, indeed, out of
tendencies, capacities, and dispositions with which we were born, but
manufactured nonethel ess.

-Clifford Geertz (1973)40

Or to an unprogrammed computer:

Man isthe animal most desperately dependent upon such extragenetic,
outside-the-skin control mechanisms, such cultural programs, for or-
dering his behavior.

-Clifford Geertz (1973)41
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Or to some other amorphous entity that can have many things done to it:

Cultural psychology isthe study of the way cultural traditions and social
practices regulate, express, transform, and permute the human psyche,
resulting lessin psychic unity for humankind than in ethnic divergences
in mind, self and emotion.

-Richard Shweder (1990)42

The superorganic or group mind also became an article of faith in socia
science. Robert Lowie (another Boas student) wrote, "The principles of psy-
chology are as incapable of accounting for the phenomena of culture as is
gravitation to account for architectural styles.?' Andin caseyou missed its full
implications, the anthropologist LeslieWhite spelled it out:

Instead of regarding the individual asaFirst Cause, asaprime mover, as
the initiator and determinant of the culture process, we now seehim as
acomponent part, and atiny and relatively insignificant part at that, of
avadt, socio-cultural system that embraces innumerable individuals at
anyone time and extends back into their remote past aswell. ... For
purposes of scientific interpretation, the culture process may be re-
garded asathing sui generis, cultureisexplainablein terms of culture.”

In other words, we should forget about the mind of an individual person like
you, that tiny and insignificant part of a vast sociocultural system. The mind
that counts is the one belonging to the group, which is capable of thinking,
feeling, and acting on its own.

The doctrine of the superorganism has had an impact on modern life that
extends well beyond the writings of socia scientists. It underlies the tendency
to reify"society" asamoral agent that can be blamed for sins asif it were aper-
son. It drives identity politics, in which civil rights and political perquisitesare
allocated to groups rather than to individuals. And as we shall see in later
chapters, it defined some of the great divides between major political systems
in the twentieth century.

THE BLANK SLATE was not the only part of the officia theory that social sci-
entistsfelt compelled to prop up. They also stroveto consecrate the Noble Sav-
age. Mead painted a Gauguinesque portrait of native peoples as peaceable,
egalitarian, materially satisfied, and sexually unconflicted. Her uplifting vision
of who we used to be-and therefore who we can become again-was ac-
cepted by such otherwise skeptical writers as Bertrand Russell and H. L.
Mencken. Ashley Montagu (also from the Boas circle), aprominent public in-
tellectual from the 1950s until his recent death, tirelessly invoked the doctrine
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of the Noble Savage to justify the quest for brotherhood and peace and to re-
fute anyone who might think such efforts were futile. In 1950, for example, he
drafted a manifesto for the newly formed UNESCO that declared, «Biological
studies lend support to the ethic of universal brotherhood, for man is born
with drives toward co-operation, and unless these drives are satisfied, men and
nations alike fall ill.))45 With the ashes of thirty-five million victims of World
War Il still warm or radioactive, areasonable person might wonder how "bio-
logical studies" could show anything of the kind. The draft was rejected, but
Montagu had better luck in the decades to come, when UNESCO and many
scholarly societies adopted similar resolutions.”

More generally, socia scientists saw the malleability of humans and the
autonomy of culture asdoctrines that might bring about the age-old dream of
perfecting mankind. We are not stuck with what we don’t like about our cur-
rent predicament, they argued. Nothing prevents us from changing it except a
lack of will and the benighted belief that we are permanently consigned to it by
biology. Many social scientists have expressed the hope of anew and improved
human nature:

| felt (and said so early) that the environmental explanation was prefer-
able, whenever justified by the data, because it was more optimistic,
holding out the hope of improvement.

-Otto Klineberg (1928)47

Modern sociology and modern anthropology are one in saying that the
substance of culture, or civilization, issocial tradition and that this so-
cia traditionisindefinitely modifiable by further learning on the part of
men for happier and better ways of living together. ... Thus the scien-
tific study of institutions awakens faith in the possibility of remaking
both human nature and human socidl life.

-Charles Ellwood (1922)48

Barriers in many fieldsof knowledge are falling below the new optimism
which is that anybody can learn anything.... We have turned away
from the concept of human ability as something fixedin the physiolog-
ica structure, to that of a flexible and versatile mechanism subject to
great improvement.

-Robert Faris(1961)49

Though psychology is not as politicized as some of the other social sci-
ences, it too issometimes driven by a utopian vision in which changesin child-
rearing and education will ameliorate social pathologies and improve human
welfare. And psychological theorists sometimestry to add moral heft to argu-
mentsfor connectionism or other empiricist theories with warnings about the
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pessimistic implications of innatist theories. They argue, for example, that in-
natist theories open the door to inborn differences, which could foster racism,
or that the theories imply that human traits are unchangeable, which could
weaken support for socia programs.50

TWENTIETH-CENTURY SOCIAL SCIENCE embraced not just the Blank Slate
and the Noble Savagebut the third member of the trinity, the Ghostin theM a-
chine. The declaration that we can change what we don't like about ourselves
became awatchword of social science. But that only raises the question "Who
or what isthe'we?" If the“we” doing the remaking are just other hunks of mat-
ter in the biological world, then any malleability of behavior we discover would
be cold comfort, because we, the molders, would be biologically constrained
and therefore might not mold people, or alow ourselvesto be molded, in the
most socially salutary way. A ghost in the machine isthe ultimate liberator of
human will-including the will to change society-from mechanical causa-
tion. The anthropologist L oren Eiseley made this clear when he wrote:

The mind of man, by indetermination, by the power of choice and cul-
tural communication, ison the verge of escape from the blind control of
that deterministic world with which the Darwinists had unconsciously
shackled man. The inborn characteristics laid upon him by the biologi-
cal extremists have crumbled away. ... Wallace saw and saw correctly,
that with the rise of man the evolution of parts wasto amarked degree
outmoded, that mind was now the arbiter of human destiny."

The"Wallace" that Eiseley isreferringto isAlfred Russel Wallace (1823-1913),
the co-discoverer with Darwin of natural selection. Wallace parted company
from Darwin by claimingthat the human mind could not be explained by evo-
lution and must have been designed by a superior intelligence. He certainly
did believe that the mind of man could escape "the blind control of a deter-
ministic world." Wallace became a spiritualist and spent the later years of his
career searching for away to communicate with the souls of the dead.

The socia scientists who believed in an absolute separation of culture
from biology may not have literally believed in a spook haunting the brain.
Some used the analogy of the difference between living and nonliving matter.
Kroeber wrote: " Thedawn of the social isnot alink in any chain, not astep
in apath, but aleap to another plane [Itislike] the first occurrence of life
in the hitherto lifelessuniverse. ... From this moment on there shoul d be two
worlds in place of one»52 And Lowie insisted that it was "not mysticism, but
sound scientific method" to say that culture was "suigeneris' and could be ex-
plained only by culture, because everyone knows that in biology a living cell
can come only from another living cell.53

28/ The Blank Slate, the Noble Savage, and the Ghost in the Machine




At the time that Kroeber and Lowiewrate, they had biology on their side.
Many biologists still thought that living things were animated by a specia
essence, an élan vital, and could not be reduced to inanimate matter. A 1931
history of biology, referring to genetics asit wasthen understood, said, "Thus
the last of the biological theories leavesus where we first started, in the pres-
ence of a power caled life or psyche which is not only of its own kind but
unique in each and all of its exhibitions."54 In the next chapter wewill seethat
the analogy between the autonomy of culture and the autonomy of lifewould
prove to be more telling than.these social scientists realized.
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Chapter 3
The Lagt Wall to Fall

IN 1755 samUuEL JOHNSON wrote that his dictionary should not be expected
to "change sublunary nature, and clear the world at oncefrom folly, vanity, and
affectation." Few people today are familiar with the lovely word sublunary, lit-
eraly "below the moon." It alludes to the ancient belief in astrict division be-
tween the pristine, lawful, unchanging cosmos above and our grubby, chaotic,
fickle Earth below. The division was already obsolete when Johnson used the
word: Newton had shown that the same force that pulled an apple toward the
ground kept the moon in its celestia orbit.
| Newton's theory that a single set of laws governed the motions of all ob-
. jects in the universe was the first event in one of the great developments in
I human understanding: the unification of knowledge, which the biologist E. O.
Wilson has termed consilience." Newton's breaching of the wall between the
terrestrial and the celestial was followed by a collapse of the once equally firm
(and now equally forgotten) wall between the creative past and the static pres-
! ent. That happened when Charles Lyell showed that the Earth was sculpted in
i the past by forces we see today (such as earthquakes and erosion) acting over
Limmense spans of time.

Theliving and nonliving, too, no longer occupy different realms. In 1628
William Harvey showed that the human body is a machine that runs by hy-
draulics and other mechanical principles. In 1828 Friedrich Wohler showed

\ that the stuff of life is not a magical, pulsating gel but ordinary compounds

Kfollowi ng the laws of chemistry. Charles Darwin showed how the astonishing
diversity of lifeand its ubiquitous signs of design could arise from the physica
process of natural selection among replicators. Gregor Mendel, and then
James Watson and Francis Crick, showed how replication itself could be un-
derstood in physical terms.

The unification of our understanding of life with our understanding of
matter and. energy was the greatest scientific achievement of the second half of
the twentieth century. One of its many consequences was to pull the rug out
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from under socia scientists like Kroeber and Lowie who had invoked the
"sound scientific method" of placing the living and nonliving in paralel uni-
verses.Wenow know that cellsdid not alwayscome from other cellsand that the
emergence of lifedid not create a second world where before there wasjust one.
Cellsevolved from simpler replicating molecules, anonliving part of the physi-
cal world, and may be understood as collections of molecular machinery-fan-
tastically complicated machinery, of course, but machinery nonetheless.

This leavesone wall standing in the landscape of knowledge, the one that
twentieth-century social scientists guarded so jealoudly. It divides matter from
mind, the material from the spiritual, the physical from the mental, biology
from culture, nature from society, and the sciencesfrom the social sciences, hu-
manities, and arts. The division wasbuilt into each of the doctrines of the offi-
cia theory: the blank date given by biology versus the contents inscribed by
experience and culture, the nobility of the savagein the state of nature versus
the corruption of social institutions, the machine following inescapable laws
versus the ghost that isfreeto choose and to improve the human condition.

But this wall, too, isfalling. New ideas from four frontiers of knowledge-
the sciences of mind, brain, genes, and evol ution-are breaching the wall with
anew understanding of human nature. In this chapter | will show how they are
filling in the blank date, declassing the noble savage, and exorcising the ghost
in the machine. In the following chapter | will show that this new conception
of human nature, connected to biology from below, can in turn be connected
to the humanities and socia sciences above. That new conception can givethe
phenomena of culture their due without segregating them into aparallel uni-
verse. t

THE HRST BRIDGE between biology and culture isthe science of mind, cog-
nitive science.' The concept of mind has been perplexing for aslong as people
have reflected on their thoughts and feelings. The very idea has spawned
paradoxes, superstitions, and bizarre theories in every period and culture.
One can almost sympathize with the behaviorists and social constructionists
of the first half of the twentieth century, who looked on minds as enigmas or
conceptual trapsthat were best avoided in favor of overt behavior or the traits
of aculture.

But beginning in the 1950swith the cognitive revolution, all that changed.
Itisnow possible to make sense of mental processes and even to study themin
the lab. And with afirmer grasp on the concept of mind, we can seethat many
tenets of the Blank Slatethat once seemed appealing are now unnecessary or
even incoherent. Here are fiveideas from the cognitive revolution that havere-
vamped how we think and talk about minds.

The first idea: The mental world can begrounded in the physical world by
the concepts ofinformation, computation, and feedback. A great divide between
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mind and matter has alwaysseemed natural because behavior appears to have
a different kind of trigger than other physical events. Ordinary events have
causss, it seems, but human behavior has reasons. | once participated in aBBC
television debate on whether «science can explain human behavior.” Arguing
against the resolution was a philosopher who asked how wemight explain why
someonewasput injail. Sayit wasfor inciting racial hatred. The intention, the
hatred, and even the prison, she said, cannot be described in the language of
physics. There is simply no way to define “hatred” or “jail” in terms of the
movements of particles. Explanations of behavior are like narratives, she ar-
gued, couched in the intentions of actors-a plane completely separate from
natural science. Or take a simpler example. How might we explain why Rex
just walked over to the phone? Wewould not say that phone-shaped stimuli
caused Rex's limbs to swing in certain arcs. Rather, we might say that he
wanted to speak to his friend Cecile and knew that Cecile was home. No ex-
planation has as much predictive power asthat one. If Rex was no longer on
speaking terms with Cecile, or if he remembered that Cecile was out bowling
that night, his body would not have risen off the couch.

For millennia the gap between physical events, on the one hand, and
meaning, content, ideas, reasons, and intentions, on the other, seemed to
cleavethe universe in two. How can something as ethereal as«inciting hatred"
or «wanting to speak to Cecile" actually cause matter to move in space?But the
cognitive revolution unified the world of ideas with the world of matter using
apowerful new theory: that mental life can be explained in terms of informa-
tion, computation, and feedback. Beliefsand memories are collections of in-
formation-like facts in a database, but residing in patterns of activity and
structure in the brain. Thinking and planning are systematic transformations
of these patterns, likethe operation of acomputer program. Wanting and try-
ing are feedback loops, likethe principle behind athermostat: they receivein-
formation about the discrepancy between a goal and the current state of the
world, and then they execute operationsthat tend to reduce the difference. The
mind isconnected to the world by the sense organs, which transduce physical
energy into data structuresin the brain, and by motor programs, by which the
brain controls the muscles.

This genera idea may be called the computational theory of mind. It is
not the same asthe " computer metaphor" of the mind, the suggestion that the
mind literally works likeahuman-made database, computer program, or ther-
mostat. It saysonly that we can explain minds and human-made information
processors using some of the same principles. Itisjust like other casesin which
the natural world and human engineering overlap. A physiologist might in-
voke the same laws of optics to explain how the eyeworks and how a camera
works without implying that the eyeislikeacamerain every detail.

The computational theory of mind does more than explain the existence
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of knowing, thinking, and trying without invoking a ghost in the machine
(though that would be enough of afeat). It also explains how those processes
can be intelligent-how rationality can emerge from a mindless physical
process. If a sequence of transformations of information stored in a hunk of
matter (such asbrain tissue or silicon) mirrors a sequence of deductions that
obey the laws of logic, probability, or cause and effect in the world, they will
generate correct predictions about the world. And making correct predictions
in pursuit of agoal isapretty good definition of"intelligence."3

Of course there isno new thing under the sun, and the computational the-
ory of mind was foreshadowed by Hobbes when he described mental activity
astiny motions and wrote that "reasoning is but reckoning." Three and ahalf
centuries later, science has caught up to hisvision. Perception, memory, im-
agery, reasoning, decision making, language, and motor control are being stud-
ied in the lab and successfully modeled as computational paraphernalia such
asrules, strings, matrices, pointers, lists, files, trees, arrays, loops, propositions,
and networks. For example, cognitive psychologists are studying the graphics
system in the head and thereby explaining how people "se€" the solution to a
problem in a mental image. They are studying the web of concepts in long-
term memory and explaining why some facts are easier to recall than others.
They are studying the processor and memory used by the language system to
|earn why some sentences are a pleasure to read and others adifficult slog.

And if the proof isin the computing, then the sister field of artificial intel-
ligence is confirming that ordinary matter can perform feats that were sup-
posedly performable by mental stuff alone. In the 1950s computers were
aready being called"electronic brains" because they could calculate sums, or-
ganize data, and prove theorems. Soon they could correct spelling, set type,
solve equations, and simulate experts on restricted topics such as picking
stocks and diagnosing diseases. For decades we psychologists preserved
human bragging rights by telling our classesthat no computer could read text,
decipher speech, or recognize faces, but these boasts are obsolete. Today soft-
ware that can recognize printed letters and spoken words comes packaged
with home computers. Rudimentary programs that understand or translate
sentences are availablein many search engines and Help programs, and they
are steadily improving. Face-recognition systems have advanced to the point
that civil libertarians are concerned about possible abuse when they are used
with security cameras in public places.

Human chauvinists can still write off these low-level feats. Sure, they say,
the input and output processing can be fobbed off onto computational mod-
ules, but you still need a human user with the capacity for judgment, reflec-
tion, and creativity. But according to the computational theory of mind, these
capacities are themselves forms of information processing and can be imple-
mented in a computational system. In 1997 an IBM computer called Deep
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Blue defeated the world chess champion Garry Kasparov, and unlike its pre-
decessors, it did not just evaluate trillions of moves by brute force but was
fitted with strategies that intelligently responded to patterns in the game.
Newsneek called the match " The Brain's Last Stand." Kasparov called the out-
come"the end of mankind."

You might still object that chess isan artificial world with discrete moves
and a clear winner, perfectly suited to the rule-crunching of a computer. Peo-
ple, on the other hand, live in a messy world offering unlimited moves and
nebulous goals. Surely this requires human creativity and intuition-which s
why everyone knows that computers will never compose a symphony, write a
story, or paint a picture. But everyone may be wrong. Recent artificial intelli-
gence systems have written credible short stories,” composed convincing
Mozart-like symphonies," drawn appealing pictures of people and land-
scapes,” and conceived clever ideas for advertisements.”

None of this isto say that the brain works like adigital computer, that ar-
tificial intelligence will ever duplicate the human mind, or that computers are
conscious in the sense of having first-person subjective experience. But it does
suggest that reasoning, intelligence, imagination, and creativity are forms of
information processing, a well-understood physical process. Cognitive sci-
ence, with the help of the computational theory of mind, has exorcised at least
one ghost from the machine.

A second idea: Themind cannot bea blankdate, because blank dates don't
doanything.Aslong as people had only the haziest concept of what amind was
or how it might work, the metaphor of ablank date inscribed by the environ-
ment did not seem too outrageous. But as soon as one starts to think seriously
about what kind of computation enables a system to see, think, speak, and
plan, the problem with blank slates becomes all too obvious: they don't do
anything. The inscriptions will sit there forever unless something notices pat-
terns in them, combines them with patterns learned at other times, uses the
combinations to scribble new thoughts onto the dlate, and reads the results to
guide behavior toward goals. Locke recognized this problem and alluded to
something called "the understanding," which looked at the inscriptionson the
white paper and carried out the recognizing, reflecting, and associating. But of
course explaining how the mind understands by invoking something called
"the understanding” iscircular.

This argument against the Blank Slate was stated pithily by Gottfried Wil-
helm Leibniz (1646-1716) in areply to Locke. Leibniz repeated the empiricist
motto "Thereis nothing in the intellect that was not first in the senses;’ then
added, "except the intellect itself." Somethingin the mind must be innate, if it
isonly the mechanisms that do the learning. Something has to see aworld of
objects rather than a kaleidoscope of shimmering pixels. Something has to
infer the content of a sentence rather than parrot back the exact wording.
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Something hasto interpret other people's behavior astheir attempts to achieve
goalsrather than astrajectories of jerking arms and legs.

In the spirit of Locke, one could attribute these feats to an abstract
noun-perhaps not to “the understanding” but to «learning," «intelligence,”
«plasticity;" or "adaptiveness," But asLeibniz remarked, to do so isto «[saveap-
pearances] by fabricating faculties or occult qualities, ... and fancying them
to be like little demons or imps which can without ado perform whatever is
wanted, as though pocket watches told the time by a certain horological fac-
ulty without needing wheels, or asthough mills crushed grain by afractive fac-
ulty without needing anything in the way of millstones,"? Leibniz, like Hobbes
(who had influenced him), was ahead of his time in recognizing that intelli-
gence isaform of information processing and needs complex machinery to
carry it out. Aswe now know, computersdon't understand speech or recognize
text asthey roll off the assembly line; someone has to install the right software
first. The same islikely to be true of the far more demanding performance of
the human being. Cognitive modelers have found that mundane challenges
like walking around furniture, understanding a sentence, recalling a fact, or
guessing sorneone's intentions are formidable engineering problems that are
at or beyond the frontiers of artificial intelligence. The suggestion that they
can be solved by alump of Silly Putty that is passively molded by something
called «culture" just doesn't cut the mustard.

This isnot to say that cognitive scientists have put the nature-nurture de-
bate completely behind them; they are till spread out along a continuum of
opinion on how much standard equipment comes with the human mind. At
one end are the philosopher Jerry Fodor, who has suggested that all concepts
might be innate (even «doorknob" and «tweezers'), and the linguist Noam
Chomsky, who believesthat the word «learning" is misleading and we should
say that children «grow" language instead." At the other end are the connec-
tionists, including Rumelhart, McClelland, Jeffrey Elman, and Elizabeth Bates,
who build relatively simple computer models and train the living daylights out
of them. 11 Fanslocate the first extreme, which originated at the Massachusetts
Institute of Technology, at the East Pole, the mythical place from which all di-
rections arewest. They locate the second extreme, which originated at the Uni-
versity of California, San Diego, at the West Pole, the mythical place from
which all directions are east. (The names were suggested by Fodor during an
MIT seminar at which he was fulminating against a«West Coast theorist" and
someone pointed out that the theorist worked at Yde, which is, technicaly, on
the East Coast.) 12

But here iswhy the East Pole-West Pole debate is different from the ones
that preoccupied philosophersfor millennia: neither side believesin the Blank
Slate. Everyone acknowledges that there can be no learning without innate cir-
cuitry to do the learning. In their West Pole manifesto Rethinking Innateness,
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Batesand Elman and their coauthors cheerfully concede this point: “No learn-
ing rule can be entirely devoid of theoretical content nor can the tabulaever be
completely rasa"13 They explain:

There isawidespread belief that connectionist models (and modelers)
are committed to an extreme form of empiricism; and that any form of
innate knowledge isto be avoided like the plague. ... Weobviously do
not subscribe to this point of view. ... There are good reasons to believe
that some kinds of prior constraints [on learning models] are necessary.
In fact, all connectionist models necessarily make some assumptions
which must be regarded as constituting innate constraints."

The disagreements between the two poles, though significant, are over the
details: how many innate learning networksthere are, and how specificaly en-
gineered they are for particular jobs. (Wewill explore some of these disagree-
mentsin Chapter 5.)

A third idea: An infiniterange of behavior can begenerated byfinite combi-
natorial programs in the mind. Cognitive science has undermined the Blank
Slate and the Ghost in the Machine in another way. People can be forgiven for
scoffing at the suggestion that human behavior is"in the genes' or “a product
of evolution” in the sensesfamiliar from the animal world. Human acts are not
selected from arepertoire of knee-jerk reactions like afish attacking ared spot
or ahen sitting on eggs. Instead, people may worship goddesses, auction kitsch
on the Internet, play air guitar, fast to atone for past sins, build forts out of
lawn chairs, and so on, seemingly without limit. A glance at National Geo-
graphic shows that even the strangest acts in our own culture do not exhaust
what our speciesiscapable of. If anything goes, one might think, then perhaps
weare Silly Putty, or unconstrained agents, after al.

But that impression has been made obsolete by the computational ap-
proach to the mind, which wasbarely conceivable in the erain which the Blank
Slate arose. The clearest example isthe Chomskyan revolution in language. 15
Language isthe epitome of creative and variable behavior. Most utterances are
brand-new combinations of words, never before uttered in the history of hu-
mankind. We are nothing like Tickle Me ElImo dolls who have a fixed list of
verbal responses hard-wired in. But, Chomsky pointed out, for al its open-
endednesslanguage isnot afree-for-all; it obeysrules and patterns. An English
speaker can utter unprecedented strings of words such as Every day new uni-
verses comeinto existence, or Helikes histoastwith cream cheese and ketchup, or
My car hasbeeneaten by wolverines. But no one would say Car my been eaten
haswolverines by or most of the other possible orderings of English words.
Something in the head must be capable of generating not just any combina-
tions of words but highly systematic ones.
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That somethingisakind of software, agenerative grammar that can crank
out new arrangements of words. A battery of rules such as“An English sen-
tence contains a subject and a predicate,” “A predicate contains averb, an ob-
ject, and a complement," and " The subject of eat isthe eater" can explain the
boundless creativity of ahuman talker. With afew thousand nounsthat can fill
the subject dlot and afewthousand verbs that can fill the predicate dlot, one al-
ready has several million waysto open a sentence. The possible combinations
quickly multiply out to unimaginably large numbers. Indeed, the repertoire of
sentences is theoretically infinite, because the rules of language use a trick
called recursion. A recursive rule allowsa phrase to contain an example of it-
self, asin She thinks that he thinks that they think that he knows and so on, ad
infinitum. And if the number of sentences isinfinite, the number of possible
thoughts and intentions is infinite too, because virtually every sentence ex-
presses a different thought or intention. The combinatorial grammar for lan-
guage meshes with other combinatorial programs in the head for thoughts
and intentions. A fixed collection of machinery in the mind can generate an
infinite range of behavior by the muscles. 1

Once one startsto think about mental software instead of physical behav-
ior, the radical differences among human cultures become far smaller, and that
leads to afourth new idea: Universal mental mechanisms can underlie superfi-
cial variation acrosscultures. Again, we can use language asa paradigm case of
the open-endedness of behavior. Humans speak some six thousand mutually
unintelligible languages. Nonetheless, the grammatical programs in their
minds differ far lessthan the actual speech coming out of their mouths. We
have known for along time that al human languages can convey the same
kinds of ideas. The Bible has been translated into hundreds of non-Western
languages, and during World War 11 the U.S. Marine Corps conveyed secret
messages across the Pacific by having Navagjo Indians translate them to and
from their native language. The fact that any language can be used to convey
any proposition, from theological parables to military directives, suggeststhat
all languages are cut from the same cloth.

Chomsky proposed that the generative grammars of individual languages
arevariations on asingle pattern, which he called Universal Grammar. For ex-
ample, in English the verb comes before the object (drink beer) and the prepo-
sition comes before the noun phrase (from the bottle). In Japanese the object
comes before the verb (beer drink) and the noun phrase comes before the
preposition, or, more accurately, the postposition (the bottle from). But it isa
significant discovery that both languages haveverbs, objects, and pre- or post-
positions to start with, as opposed to having the countless other conceivable
kinds of apparatus that could power a communication system. And it iseven
more significant that unrelated languages build their phrases by assembling a
head (such as a verb or preposition) and a complement (such as a noun
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phrase) and assigning a consistent order to the two. In English the head comes
first; in Japanese the head comes last. But everything else about the structure
of phrases in the two languages is pretty much the same. And so it goes with
phrase after phrase and language after language. The common kinds of heads
and complements can be ordered in 128 logically possibleways, but 95 percent
of the world's languages use one of two: either the English ordering or its mir-
ror image the Japanese ordering.i» A simple way to capture this uniformity is
to say that al languages havethe same grammar except for a parameter or
switch that can be flipped to either the"head-first" or "head-last" setting. The
linguist Mark Baker has recently summarized about a dozen of these parame-
ters, which succinctly capture most of the known variation among the lan-
guages of theworld.is

Distilling the variation from the universal patternsisnot just away to tidy
up aset of messy data. It can also provide clues about the innate circuitry that
makes |earning possible. If the universal part of aruleisembodied in the neu-
ral circuitry that guides babieswhen they first learn language, it could explain
how children learn language so easily and uniformly and without the benefit
of instruction. Rather than treating the sound coming out of Mom's mouth as
just an interesting noise to mimic verbatim or to dice and dice in arbitrary
ways, the baby listens for heads and complements, pays attention to how they
are ordered, and builds agrammatical system consistent with that ordering.

This idea can make sense of other kinds of variability across cultures.
Many anthropologists sympathetic to social constructionism have claimed
that emotions familiar to us, like anger, are absent from some cultures.” (A
few anthropologists say there are cultures with no emotions at dl!)20 For ex-
ample, Catherine Lutz wrotethat the Ifaluk (a Micronesian people) do not ex-
perience our “anger” but instead undergo an experience they cal song. Songis
astate of dudgeon triggered by amoral infraction such as breakinga taboo or
acting in acocky manner. It licenses one to shun, frown at, threaten, or gossip
about the offender, though not to attack him physically. Thetarget of songex-
periences another emotion allegedly unknown to Westerners: metagu, a state
of dread that impels him to appease the song-ful one by apologizing, paying a
fine, or offering a gift.

The philosophers Ron Mallon and Stephen Stich, inspired by Chomsky
and other cognitive scientists, point out that the issue of whether to call Ifaluk
songand Western anger the same emotion or different emotions is a quibble
about the meaning of emotion words: whether they should be defined in
terms of surface behavior or underlying mental computation.” If an emotion
is defined by behavior, then emotions certainly do differ across cultures. The
Ifaluk react emotionally to awoman working in the taro gardens while men-
struating or to aman entering abirthing house, and we do not. We react emo-
tionally to someone shouting aracial epithet or raising the middle finger, but
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asfar aswe know, the Ifaluk do not. But if an emotion is defined by mental
mechanisms-what psychologists like Paul Ekman and Richard Lazarus call
"affect programs” or "if-then formulas' (note the computational vocabu-
lary)-we and the Haluk are not so different after all.?? We might all be
equipped with a program that responds to an affront to our interests or our
dignity with an unpleasant burning feeling that motivates us to punish or to
exact compensation. But what counts as an affront, whether we feel it is per-
missible to glower in a particular setting, and what kinds of retribution we
think weare entitled to, depend on our culture. The stimuli and responses may
differ, but the mental states are the same, whether or not they are perfectly la-
beled by words in our language.

And asin the case of language, without some innate mechanism for men-
tal computation, there would be no way to learn the parts of aculture that do
have to be learned. It isno coincidence that the situations that provoke song
among the Ifaluk includeviolating ataboo, being lazy or disrespectful, and re-
fusing to share, but do not include respecting ataboo, being kind and deferen-
tial, and standing on one's head. The Ifaluk construe the first three as similar
because they evoke the same affect program-they are perceived as affronts.
That makes it easier to learn that they call for the same reaction and makes it
more likely that those three would be lumped together as the acceptable trig-
gersfor asingle emotion.

The moral, then, is that familiar categories of behavior-marriage cus-
toms, food taboos, folk superstitions, and so on-certainly do vary across
cultures and haveto belearned, but the deeper mechanisms of mental compu-
tation that generate them may be universal and innate. People may dress dif-
ferently, but they may all striveto flaunt their status viatheir appearance. They
may respect the rights of the members of their clan exclusively or they may ex-
tend that respect to everyone in their tribe, nation-state, or species, but al di-
vide the world into an in-group and an out-group. They may differ in which
outcomes they attribute to the intentions of conscious beings, some allowing
only that artifacts are deliberately crafted, others believing that illnesses come
from magical spellscast by enemies, still others believing that the entireworld
was brought into being by a creator. But all of them explain certain events by
invoking the existence of entitieswith minds that strive to bring about goals.
The behaviorists got it backwards: it isthe mind, not behavior, that islawful.

A fifth idea: The mind isa complex system composed of many interacting
parts. The psychologists who study emotions in different cultures have made
another important discovery. Candid facial expressions appear to be the same
everywhere, but people in some cultures learn to keep a poker face in polite
company." A simple explanation isthat the affect programs fire up facia ex-
pressionsin the same way in all people, but aseparate system of "display rules’
governs when they can be shown.
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The difference between these two mechanisms underscores another in-
sight of the cognitive revolution. Before the revolution, commentators in-
voked enormous black boxes such as“the intellect” or “the understanding,"
and they made sweeping pronouncements about human nature, such asthat
we are essentially noble or essentially nasty. But we now know that the mind is
not a homogeneous orb invested with unitary powers or across-the-board
traits. The mind is modular, with many parts cooperating to generate atrain
of thought or an organized action. It has distinct information-processing sys-
tems for filtering out distractions, learning skills, controlling the body, re-
membering facts, holding information temporarily, and storing and executing
rules. Cutting acrossthese data- processing systemsare mental faculties (some-
times called multiple intelligences) dedicated to different kinds of content,
such aslanguage, number, space, tools, and living things. Cognitive scientists
at the East Pole suspect that the content-based modules are differentiated
largely by the genes;"” those at the West Pole suspect they begin assmall innate
biasesin attention and then coagulate out of statistical patterns in the sensory
input." But those at both poles agreethat the brain isnot auniform meatloaf.
Still another layer of information-processing systems can be found in the af-
fect programs, that is, the systemsfor motivation and emotion.

The upshot is that an urge or habit coming out of one module can be
translated into behavior in different ways-or suppressed altogether-by
some other module. Totake asimple example, cognitive psychologists believe
that amodul e called the "habit system" underlies our tendency to produce cer-
tain responses habitually, such asresponding to aprinted word by pronounc-
ing it silently. But another module, called the "supervisory attention system,”
canoverrideit and focuson the information relevant to astated problem, such
as naming the color of the ink the word isprinted in, or thinking up an action
that goeswith the word." More generally, the interplay of mental systemscan
explain how people can entertain revenge fantasies that they never act on, or
can commit adultery only in their hearts. In this way the theory of human na-
ture coming out of the cognitive revolution has more in common with the
ludeo-Christian theory of human nature, and with the psychoanalytic theory
proposed by Sigmund Freud, than with behaviorism, social constructionism,
and other versions of the Blank Slate. Behavior isnot just emitted or elicited,
nor does it come directly out of culture or society. It comes from an internal
struggle among mental modules with differing agendas and goals.

The idea from the cognitive revolution that the mind is a system of uni-
versal, generative computational modules obliterates the way that debates on
human nature have been framed for centuries. It isnow simply misguided to
ask whether humans are flexibleor programmed, whether behavior is univer-
sal or varies across cultures, whether acts arelearned or innate, whether weare
essentialy good or essentially evil. Humans behave flexibly because they are
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programmed: their minds are packed with combinatorial software that can
generate an unlimitedset of thoughts and behavior. Behavior may vary across
cultures, but the design of the mental programsthat generate it need not vary.
Intelligent behavior is learned successfully because we have innate systems
that do the learning. And all people may have good and evil motives, but not
everyone may translate them into behavior in the same way.

THE SECOND BRIDGE between mind and matter is neuroscience, especialy
cognitive neuroscience, the study of how cognition and emotion are imple-
mented in the brain." Francis Crick wrote abook about the brain called The
Astonishing Hypothess, alluding to the idea that all our thoughts and feelings,
joys and aches, dreams and wishes consist in the physiological activity of the
brain." Jaded neuroscientists, who take the idea for granted, snickered at the
title, but Crick wasright: the hypothesis i sastonishing to most people the first
time they stop to ponder it. Who cannot sympathize with the imprisoned
Dmitri Karamazov ashe tries to make sense of what he hasjust |earned from a
visiting academic?

Imagine: inside, in the nerves, in the head-that is, these nerves are
thereinthebrain ... (damnthem!) there are sort oflittletails, the little
tails of those nerves, and as soon asthey begin quivering ... thatis,you
see, | look at something with my eyesand then they begin quivering,
those little tails ... and when they quiver, then an image appears ... it
doesn't appear at once, but an instant, a second, passes... and then
something likeamoment appears; that is,not amoment-devil takethe
moment! -but an image; that is, an object, or an action, damn it! That's
why | seeand then think, because of those tails, not at all becausel've got
asoul, and that |1 am some sort of image and likeness. All that is non-
sense! Rakitin explained it al to me yesterday, brother, and it smply
bowled me over. It's magnificent, Alyosha, this sciencel A new man's
arising-that | understand. ... Andyet | am sorry to lose God!29

Dostoevsky's prescience is itself astonishing, because in 1880 only the
rudiments of neural functioning were understood, and a reasonable person
could have doubted that all experience arises from quivering nerve tails. But
no longer. One can say that the information-processing activity of the brain
causss the mind, or one can say that it isthe mind, but in either casethe evi-
dence is overwhelming that every aspect of our mental lives depends entirely
on physiological eventsin the tissues of the brain.

When asurgeon sends an electrical current into the brain, the person can
have avivid, lifelike experience. When chemicals seep into the brain, they can
ater the person's perception, mood, personality, and reasoning. When apatch
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of brain tissue dies, a part of the mind can disappear: a neurological patient
may lose the ability to name tools, recognize faces, anticipate the outcome of
his behavior, empathizewith others, or keep in mind aregion of space or of his
own body. (Descartes was thus wrong when he said that «the mind isentirely
indivisible" and concluded that it must be completely different from the
body.) Every emotion and thought givesoff physical signals, and the new tech-
nologies for detecting them are so accurate that they can literally read a per-
son's mind and tell a cognitive neuroscientist whether the person isimagining
afaceor aplace. Neuroscientists can knock a gene out of amouse (a gene aso
found in humans) and prevent the mouse from learning, or insert extra copies
and make the mouse learn faster. Under the microscope, brain tissue shows a

:staqqerinq mhundred billion neurons connected by a hundred
trillion synapses-that is commensurate with the staggering complexity of
human thought and experience. Neural network modelers have begun to
show how the building blocks of mental computation, such asstoring and re-
trieving apattern, can be implemented in neural circuitry. And when the brain
dies, the person goes out of existence. Despite concerted efforts by Alfred Rus-
sel Wallace and other Victorian scientists, it isapparently not possibleto com-
municate with the dead.

Educated people, of course, know that perception, cognition, language,
and emotion are rooted in the brain. But it is still tempting to think of the
brain as it was shown in old educational cartoons, as a control panel with
gauges and levers operated by a user-the self, the soul, the ghost, the person,
the “me.” But cognitive neuroscience is showing that the sdlf, too, isjust an-
other network of brain systems.

The first hint came from Phineas Gage, the nineteenth-century railroad
worker familiar to generations of psychology students. Gage was using ayard-
long spike to tamp explosive powder into ahole in arock when aspark ignited
the powder and sent the spike into his cheekbone, through his brain, and out
the top of his skull. Phineas survived with his perception, memory, language,
and motor functions intact. But in the famous understatement of a co-worker,
"Gage was no longer Gage." A piece of iron had literally turned him into a dif-
ferent person, from courteous, responsible, and ambitiousto rude, unreliable,
and shiftless. It did this by impaling his ventromedial prefrontal cortex, the re-
gion of the brain above the eyesnow known to be involved in reasoning about
other people. Together with other areas of the prefrontal lobes and the limbic
system (the seat of the emotions), it anticipates the consequences of one's ac-
tions and selects behavior consonant with on€e's goals.P

Cognitive neuroscientists have not only exorcised the ghost but have
shown that the brain does not even have apart that does exactly what the ghost
is supposed to do: review all the facts and make a decision for the rest of the
brainto carry out." Each of usfedsthat thereisasingle"I" in control. But that
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isan illusion that the brainworks hard to produce, like the impression that our
visual fields are rich in detail from edge to edge. (In fact, we are blind to detail
outside the fixation point. We quickly move our eyesto whatever looks inter-
esting, and that fools us into thinking that the detail was there al along.) The
brain does have supervisory systemsin the prefrontal lobes and anterior cin-
gulate cortex, which can push the buttons of behavior and override habits and
urges. But those systems are gadgets with specific quirks and limitations; they
are not implementations of the rational free agent traditionally identified with
the soul or the self.

One of the most dramatic demonstrations of the illusion of the unified
self comesfrom the neuroscientists Michael Gazzanigaand Roger Sperry, who
showed that when surgeons cut the corpus callosum joining the cerebral
hemispheres, they literally cut the self in two, and each hemisphere can exer-
cise free will without the other one's advice or consent. Even more disconcert-
ingly, the left hemisphere constantly weaves a coherent but false account of the
behavior chosen without its knowledge by the right. For example, if an exper-
imenter flashes the command ((WALK" to the right hemisphere (by keeping it
in the part of the visual field that only the right hemisphere can see), the per-
son will comply with the request and begin to walk out of the room. But when
the person (specificaly, the person's left hemisphere) is asked why he just got
up, he will say, in all sincerity, "To get a Coke"-rather than ((| don't realy
know" or "The urge just came over me" or "You've been testing me for years
since 1 had the surgery, and sometimes you get me to do things but | don't
know exactly what you asked me to do." Similarly, if the patient’s left hemi-
sphere is shown a chicken and his right hemisphere is shown a snowfall, and
both hemispheres have to select a picture that goes with what they see (each
using a different hand), the left hemisphere picks a claw (correctly) and the
right picks ashovel (also correctly). But when theleft hemisphere isasked why
the whole person made those choices, it blithely says, " Oh, that’s simple. The
chicken claw goes with the chicken, and you need a shovel to clean out the
chicken shed."32

The spooky part is that we have no reason to think that the baloney-
generator in the patient’s |eft hemisphereisbehaving any differently from ours
aswemake sense of theinclinations emanati ngfrom therest of our brains. The
chief. Sigmund Freud |mmodestly Wrotethat humanlty has in the course of
time had to endure from the hands of science three great outrages upon its
naive self-love": the discovery that our world isnot the center of the celestial .
spheres but rather a speck in avast universe, the dlscovery that we were not
specially created but instead descended from anlmals and the discovery that
often our conscious minds do not control how we act but merely tell us astory
about our actions. He was right about the cumulative 1mpact but it was
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cognitive neuroscience rather than psychoanalysis that conclusively delivered
the third blow.

Cognitive neuroscience isundermining not just the Ghost in the Machine
but also the Noble Savage. Damage to the frontal lobes does not only dull the
person or subtract from his behavioral repertoire but can unleash aggressive
attacks." That happens because the damaged lobes no longer serve as in-
hibitory brakes on parts of the limbic system, particularly acircuit that links
the amygdala to the hypothalamus via a pathway called the stria terminalis.
Connections between the frontal lobe in each hemisphere and the limbic sys-
tem provide a lever by which a person's knowledge and goals can override
other mechanisms, and among those mechanisms appears to be one designed
to generate behavior that harms other people."

Nor is the physical structure of the brain a blank date. In the mid-
nineteenth century the neurologist Paul Broca discovered that the folds and
wrinkles of the cerebral cortex do not sguiggle randomly like fingerprints
but have a recognizable geometry. Indeed, the arrangement is so consistent
from brain to brain that each fold and wrinkle can be given aname. Sincethat
time neuroscientists have discovered that the gross anatomy of the brain-the
sizes, shapes, and connectivity of its lobes and nuclel, and the basic plan of
the cerebral cortex-is largely shaped by the genesin normal prenatal devel-
opment.ss So is the quantity of gray matter in the different regions of the
brains of different people, including the regions that underlie language and
reasoning."

This innate geometry and cabling can have real consequences for think-
ing, feeling, and behavior. Aswe shall seein alater chapter, babies who suffer
damageto particular areas of the brain often grow up with permanent deficits
in particular mental faculties. And people born with variations on the typical
plan havevariations in the way their minds work. According to arecent study
of the brains of identical and fraternal twins, differencesin the amount of gray
matter in the frontal lobes are not only genetically influenced but are signifi-
cantly correlated with differencesin intelligence." A study of Albert Einstein's
brain revealed that he had large, unusually shaped inferior parietal lobules,
which participate in spatial reasoning and intuitions about number." Gay
men are likely to have asmaller third interstitial nucleus in the anterior hypo-
thalamus, a nucleus known to have arole in sex differences." And convicted
murderers and other violent, antisocial people are likely to have asmaller and
lessactiveprefrontal cortex, the part of the brain that governs decision making
and inhibitsimpulses.” These gross features of the brain are amost certainly
not sculpted by information coming in from the senses, which implies that
differencesin intelligence, scientific genius, sexua orientation, and impulsive
violence are not entirely learned.

Indeed, until recently the innateness of brain structure wasan embarrass-
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ment for neuroscience. The brain could not possibly be wired by the genes
down to the last synapse, because there isn't nearly enough informationin the
genome to do so. And we know that people learn throughout their lives, and
the products of that learning have to be stored in the brain somehow. Unless
you believe in aghost in the machine, everything a person learns has to affect
some part of the brain; more accurately, learning isa change in some part of
the brain. But it was difficult to find the features of the brain that reflected
those changes amid all that innate structure. Becoming stronger in math or
motor coordination or visua discrimination does not bulk up the brain the
way becoming stronger at weightlifting bulks up the muscles.

Now, at last, neuroscience isbeginning to catch up with psychology by dis-
covering changesinthebrain that underlielearning. Asweshall see,the bound-
aries between swatches of cortex devoted to different body parts, talents, and
even physical senses can be adjusted by learning and practice. Some neurosci-
entists are so excited by these discoveriesthat they are trying to push the pen-
dulum in the other direction, emphasizing the plasticity of the cerebral cortex.
But for reasons that | will review in Chapter 5, most neuroscientists believe
that these changes take place within a matrix of genetically organized struc-
ture. There ismuch wedon't understand about how the brainislaid out in de-
velopment, but weknow that it is not indefinitely malleable by experience.

THE THIRD BRIDGE between the biological and the mental isbehavioral ge-
netics, the study of how genes affect behavior." All the potential for thinking,
learning, and feeling that distinguishes humans from other animals liesin the
information contained in the DNA of the fertilized ovum. This ismost obvi-
ous when we compare species. Chimpanzees brought up in ahuman home do
not speak, think, or act like people, and that isbecause of the information in
the ten megabytes of DNA that differ between us. Even the two species of
chimpanzees, common chimps and bonobos, which differ in just afew tenths
of one percent of their genomes, part company in their behavior, as zookeep-
ersfirst discovered when they inadvertently mixed the two. Common chimps
are among the most aggressivemammal s known to zoology, bonobos among
the most peaceable; in common chimps the males dominate the females, in
bonobos the femal es have the upper hand; common chimps have sex for pro-
creation, bonobos for recreation. Small differences in the genes can lead to
large differencesin behavior. They can affect the sizeand shape of the different
parts of the brain, their wiring, and the nanotechnology that releases, binds,
and recycleshormones and neurotransmitters.

The importance of genes in organizing the normal brain is underscored
by the many ways in which nonstandard genes can give rise to nonstandard
minds. When | was an undergraduate an exam question in Abnormal Psychol-
ogy asked,"What isthe best predictor that apersonwill become schizophrenic?"
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The answer was,"Having an identical twin who isschizophrenic:' At the time
it wasatrick question, because the reigning theories of schizophreniapointed
to societal stress, "schizophrenogenic mothers;' double binds, and other life
experiences (none of which turned out to have much, if any, importance);
hardly anyone thought about genes as a possible cause. But even then the evi-
dence was there: schizophrenia ishighly concordant within pairs of identical
twins, who share all their DNA and most of their environment, but far less
concordant within pairs of fraternal twins, who share only half their DNA (of
the DNA that varies in the population) and most of their environment. The
trick question could be asked-and would have the same answer-for virtu-
aly every cognitive and emotional disorder or difference ever observed.
Autism, dyslexia, language delay, language impairment, learn o disability,
|eft-handedness, major depressions, bipolar illness, obsessive-compulsive dis-
order, sexua orientation, and many other conditions runin families, are more
concordantin identical thanin fraternal twins, arebetter predicted by people's
biological relativesthan by their adoptive relatives,and are poorly predicted by
any measurabl e feature of the environment.f

Genesnot only push ustoward exceptional conditions of mental function-
ing but scatter uswithin the normal range, producing much of the variation in
ability and temperament that we notice in the people around us. The famous
Chas Addams cartoon from TheNew Yorker isonly a slight exaggeration:

Separated at birth, the Malliftrt fwins meet accidentally.

© The New Yorker Collection 1981. Charles Addams from cartoonbank.com. All rights reserved.
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Identical twins think and feel in such similar waysthat they sometimes
suspect they are linked by telepathy. When separated at birth and reunited as
adults, they say they feel they have known each other al their lives. Testing
confirmsthat identical twins, whether separated at birth or not, are eerily alike
(though far from identical) in just about any trait one can measure. They are
similar in verbal, mathematical, and general intelligence, in their degree of life
satisfaction, and in personality traits such asintroversion, agreeableness, neu-
roticism, conscientiousness, and opennessto experience. They havesimilar at-
titudes toward controversial issues such as the death penalty, religion, and
modern music. They resemble each other not just in paper-and-pencil tests
but in consequential behavior such as gambling, divorcing, committing
crimes, getting into accidents, and watching television. And they boast dozens
of shared idiosyncrasies such as giggling incessantly, giving interminable an-
swersto simple questions, dipping buttered toast in coffee,and-in the caseof
Abigail van Buren and Ann Landers-writing indistinguishable syndicated
advice columns. The crags and valleysof their electroencephal ograms (brain-
waves) are as alike asthose of a single person recorded on two occasions, and
the wrinkles of their brains and distribution of gray matter across cortica
areasare aso similar."

The effects of differences in genes on differencesin minds can be meas-
ured, and the same rough estimate-substantially greater than zero, but sub-
stantially less than 100 percent-pops out of the data no matter what
measuring stick is used. Identical twins are far more similar than fraternal
twins, whether they are raised apart or together; identical twins raised apart
are highly similar; biologica siblings, whether raised together or apart, are far
more similar than adoptive siblings. Many of these conclusions come. from
massive studies in Scandinavian countries where governments keep huge
databases on their citizens, and they employ the best-validated measuring in-
struments known to psychology. Skeptics have offered aternative explana
tions that try to push the effects of the genes to zero-they suggest that
identical twins separated at birth may have been placed in similar adoptive
homes, that they may have contacted each other before being tested, that they
look alikeand hence may have been treated alike, and that they shared awomb
in addition to their genes. But aswe shall seein the chapter on children, these
explanations have al been tested and rejected. Recently anew kind of evidence
may be piled on the heap. "Virtual twins' are the mirror image of identical
twins raised apart: they are unrelated siblings, one or both adopted, who are
raised together from infancy. Though they are the same age and are growing
up in the same family, the psychologist Nancy Segal found that their |Q scores
arebarely correlated.” One father in the study said that despite efforts to treat
them alike, the virtual twins are"like night and day.”

Twinning and adoption are natural experiments that offer strong indirect
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evidence that differences in minds can come from differences in genes. Re-
cently geneticists have pinpointed some of the genesthat can cause the differ-
ences. A single wayward nucleotide in agene called FOXP2 causes a hereditary
disorder in speech and language.P A gene on the same chromosome, LIM-
kinasel, produces a protein found in growing neurons that helps install the
faculty of spatial cognition: when the gene isdeleted, the person has normal in-
telligence but cannot assemble objects, arrange blocks, or copy shapes." One
version of the gene IGF2R is associated with high genera intelligence, ac-
counting for asmany asfour 1Q points and two percent of the variationin in-
telligence among normal individuals." If you have a longer than average
version of the D4DR dopamine receptor gene, you are more likely to be athrill
seeker, the kind of person who jumps out of airplanes, clambers up frozen wa-
terfals, or has sex with strangers.” If you have ashorter version of astretch of
DNA that inhibits the serotonin transporter gene on chromosome 17,you are
morelikelyto be neurotic and anxious, the kind of person who can barelyfunc-
tion at socia gatheringsfor fear of offending someone or acting like afool."

Single genes with large consequences are the most dramatic examples of
the effects of genes on the mind, but they are not the most representative ex-
amples. Most psychological traits are the product of many geneswith small ef-
fects that are modulated by the presence of other genes, rather than the
product of asingle genewith alarge effect that shows up come what may. That
iswhy studies of identical twins (two peoplewho share all their genes) consis-
tently show powerful genetic effectson atrait even when the search for asin-
glegene for that trait is unsuccessful.

In 2001 the complete sequence of the human genome was published, and
with it came a powerful new ability to identify genes and their products, in-
cluding thosethat are active in the brain. In the coming decade, geneticists will
identify genes that differentiate us from chimpanzees, infer which of them
were subject to natural selection during the millions of years our ancestors
evolved into humans, identify which combinations are associated with nor-
mal, abnormal, and exceptional mental abilities, and begin to trace the chain
of causation in fetal development by which genes shape the brain systems that
let uslearn, feel, and act.

People sometimes fear that if the genes affect the mind at all they must de-
termineit in every detail. That iswrong, for two reasons. The first isthat most
effects of genes are probabilistic. If one identical twin has atrait, there is usu-
aly no more than an even chance that the other will have it, despite their hav-
ing acomplete genome in common. Behavioral geneticists estimate that only
about. half of the variation in most psychological traits within a given envi-
ronment correlateswith the genes. In the chapter on children, we will explore
what this means and where the other half of the variation comes from.

The second reason that genes aren't everything is that their effects can
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vary depending on the environment. A simple example may be found in any
genetics textbook. While different strains of corn grown in asingle field will
vary in height because of their genes, asingle strain of corn grownin different
fields-one arid, the other irrigated-will vary in height because of the envi-
ronment. A human example comes from Woody Allen. Though his fame, for-
tune, and ability to attract beautiful women may depend on having genes that
enhance a sense of humor, in Sardust Memories he explains to an envious
childhood friend that there isa crucial environmental factor as well: "Welive
in asociety that putsabig value onjokes.... If | had been an Apache Indian,
those guys didn't need comedians, so I'd be out of work."

The meaning of findings in behavioral genetics for our understanding of
human nature has to be worked out for each case. An aberrant gene that causes
adisorder shows that the standard version of the gene is necessary to have a
normal human mind. But what the standard version does is not immediately
obvious. If agear with abroken tooth goes clunkon every turn, we do not con-
clude that the tooth in its intact form was a clunk-suppressor. And so a gene
that disrupts a mental ability need not be a defective version of agene that is
"for'l that ability. It may produce atoxin that interferes with normal brain de-
velopment, or it may leave a chink in the immune system that allows a
pathogen to infect the brain, or it may make the person look stupid or sinister
and thereby affect how other people react to him. In the past, geneticists
couldn't rule out the boring possibilities (the ones that don't involve brain
function directly), and skepticsintimated that all genetic effects might be bor-
ing, merely warping or defacing a blank dlate rather than being an ineffective
version of a gene that helps to give structure to a complex brain. But increas-
ingly researchers are able to tie genes to the brain.

A promising exampleisthe FOXP2 gene, associated with aspeech and lan-
guage disorder in alarge family.so The aberrant nucleotide has been found in
every impaired member of the family (and in one unrelated person with the
same syndrome), but it was not found in any of the unimpaired members, nor
was it found in 364 chromosomes from unrelated normal people. The gene
belongs to a family of genes for transcription factors-proteins that turn on
other genes-that are known to play important roles in embryogenesis. The
mutation disruptsthe part of the protein that latches onto a particular region
of DNA, the key step in turning on the right gene at the right time. The gene
appearsto be strongly active in fetal brain tissue, and a closely related version
found in mice is active in the developing cerebral cortex. These are signs, ac-
cording to the authors of the study, that the normal version of the gene trig-
gers a cascade of events that help organize a part of the devel oping brain.

The meaning of genetic variation among normal individual s (as opposed
to genetic defects that cause a disorder) also has to be thought through with
care. An innate difference among people is not the same thing as an innate
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human nature that is universal across the species. Documenting the waysthat
people vary will not directly reveal the workings of human nature, any more
than documenting the waysthat automobiles vary will directly reveal how car
engines work. Nonetheless, genetic variation certainly has implications for
human nature. If there are many waysfor amindto vary genetically,the mind
must have many genetically influenced parts and attributesthat make the vari-
ation possible. Also, any modern conception of human naturethat isrooted in
biology (as opposed to traditional conceptions of human nature that are
rooted in philosophy, religion, or common sense) must predict that the facul-
tiesmaking up human nature show quantitative variation, even if their funda-
mental design (how they work) is universal. Natural selection depends on
genetic variation, and though it reduces that variation as it shapes organisms
over the generations, it never usesit up completely.s:

Whatever their exact interpretation turns out to be, the findings of behav-
ioral genetics are highly damaging to the Blank Slate and its companion doc-
trines. The date cannot be blank if different genes can make it more or less
smart, articulate, adventurous, shy, happy, conscientious, neurotic, open, in-
troverted, gigaly, spatially challenged, or likely to dip buttered toast in coffee.
For genesto affect the mind in all these ways, the mind must have many parts
and features for the genesto affect. Similarly, if the mutation or deletion of a
gene can target a cognitive ability as specific as spatial construction or a per-
sonality trait as specific as sensation-seeking, that trait may be a distinct com-
ponent of acomplex psyche.

Moreover, many of the traits affected by genes are far from noble. Psy-
chologists have discovered that our personalities differ in fivemajor ways: we
areto varying degreesintroverted or extroverted, neurotic or stable, incurious
or open to experience, agreeable or antagonistic, and conscientious or undi-
rected. Most of the 18,000 adjectives for personality traits in an unabridged
dictionary can betied to one of these fivedimensions, including such sinsand
flaws as being aimless, cardess, conforming, impatient, narrow, rude, self-
pitying, sdfish, suspicious, uncooperative, and undependable. All five of the
major personality dimensions are heritable, with perhaps 40 to 50 percent of
the variation in atypical populationtied to differencesin their genes. The un-
fortunate wretch who isintroverted, neurotic, narrow, selfish, and undepend-
able isprobably that way in part because of his genes, and so, most likely,are
the rest of uswho havetendencies in any of those directions as compared with
our fellows.

It's not just unpleasant temperaments that are partly heritable, but actual
behavior with real consequences. Study after study has shown that awilling-
nessto commit antisocial acts, including lying, stealing, starting fights, and de-
stroying property, is partly heritable (though like al heritable traits it is
exercised more in some environments than in othersl.v People who commit
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truly heinous acts, such asbilking elderly people out of their life savings, rap-
ing a succession of women, or shooting convenience store clerkslying on the
floor during arobbery, are often diagnosed with "psychopathy" or "antisocial
personality disorder."? Most psychopaths showed signs of malice from the
time they were children. They bullied smaller children, tortured animals, lied
habitually, and were incapable of empathy or remorse, often despite normal
family backgrounds and the best efforts of their distraught parents. Most ex-
perts on psychopathy believe that it comes from a genetic predisposition,
though in some casesit may come from early brain damage.ss In either case
genetics and neuroscience are showing that a heart of darkness cannot always
be blamed on parents or society.

And the genes, even if they by no means seal our fate, don't sit easily with
the intuition that we are ghosts in machines either. |magine that you are ago-
nizing over achoice-which career to pursue, whether to get married, howto
vote, what to wear that day. Y ou have finally staggered to adecision when the
phone rings. It isthe identical twin you never knew you had. During the joy-
ous conversation it comes out that she has just chosen asimilar career, has de-
cided to get married at around the same time, plans to cast her vote for the
same presidential candidate, and iswearing a shirt of the same color-just as
the behavioral geneticists who tracked you down would have bet. How much
discretion did the "you" making the choices actually have if the outcome could
have been predicted in advance, at least probabilistically, based on events that
took place in your mother's Fallopian tubes decades ago?

THE FOURTH BRIDGE from biology to culture isevol utionary psychology, the
study of the phylogenetic history and adaptive functions of the mind.ss It
holds out the hope of understanding the design or purpose of the mind-s-not
in some mystical or teleological sense, but in the sense of the simulacrum of
engineering that pervades the natural world. We seethese signs of engineering
everywhere: in eyesthat seem designed to form images, in heartsthat seem de-
signed to pump blood, in wings that seem designed to lift birds in flight.
Darwin showed, of course, that the illusion of design in the natural world
can be explained by natural selection. Certainly an eyeistoo well engineered
to havearisen by chance. No wart or tumor or product of abig mutation could
be lucky enough to have alens, an iris, aretina, tear ducts, and so on, al per-
fectly arranged to form an image. Nor isthe eyea masterpiece of engineering
literally fashioned by acosmic designer who created humansin hisown image.
The human eye is uncannily similar to the eyesof other organisms and has
quirky vestigesof extinct ancestors, such asaretinathat appears to have been
installed backwards." Today's organs are replicas of organs in our ancestors
whose design worked better than the alternatives, thereby enabling them to be-
come our ancestors. sz Natural selection isthe only physical process weknow of
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that can simulate engineering, because it isthe only process in which how well
something works can playacausal role in how it came to be.

Evolution is central to the understanding of life, including human life.
Likeall living things, weare outcomes of natural selection; wegot here because
we inherited traits that allowed our ancestors to survive, find mates, and re-
produce. This momentous fact explains our deepest strivings. why having a
thankless child is sharper than aserpent’s tooth, why it isatruth universaly
acknowledged that a single man in possession of a good fortune must be in
want of awife, why we do not go gentle into that good night but rage, rage
against the dying of the light.

Evolution iscentral to understanding ourselves because signs of design in
human beings do not stop at the heart or the eye. For al its exquisite engi-
neering, an eyeis useless without a brain. Its output is not the meaningless
patterns of a screen saver, but raw material for circuitry that computes a rep-
resentation of the external world. That representation feeds other circuits that
make sense of the world by imputing causesto events and placing them in cat-
egoriesthat alow useful predictions. And that sense-making, in turn, worksin
the service of motives such as hunger, fear, love, curiosity, and the pursuit of
status and esteem. As| mentioned, abilities that seem effortlessto us-catego-
rizing events, deducing cause and effect, and pursuing conflicting goal s-are
major challengesin designing an intelligent system, ones that robot designers
strive, still unsuccessfully, to duplicate.

So signs of engineering in the human mind go al the way up, and that is
why psychology has alwaysbeen evolutionary. Cognitive and emotional facul-
ties have alwaysbeen recognized asnonrandom, complex, and useful, and that
means they must be products either of divine design or of natural selection.
But until recently evolution was seldom explicitly invoked within psychology,
because with many topics, folk intuitions about what is adaptive are good
enough to make headway. Y oudon't need an evolutionary biologist to tell you
that depth perception keeps an animal from falling off cliffsand bumpinginto
trees, that thirst keepsit from drying out, or that it's better to remember what
works and what doesn't than to be an amnesiac.

But with other aspects of our mental life, particularly in the social realm,
the function of afaculty isnot so easy to guess. Natural selection favorsorgan-
isms that are good at reproducing in some environment. When the environ-
ment consists of rocks, grass, and snakes, it's fairly obvious which strategies
work and which ones don't. But when the relevant environment consists of
other members of the species evolving their own strategies, it is not so obvi-
ous. In the game of evolution, isit better to be monogamous or polygamous?
Gentle or aggressve? Cooperative or sdfish? Indulgent with children or stern
with them? Optimistic, pragmatic, or pessimistic?

For questions like these, hunches are unhelpful, and that iswhyevolu-
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tionary biology has increasingly been brought into psychology. Evolutionary
biologists tell usthat it isamistake to think of anything conducive to people's
well-being-group cohesion, the avoidance of violence, monogamous pair
bonding, aesthetic pleasure, self-esteem-as an «adaptation." What is "adap-
tive" in everyday lifeis not necessarily an «adaptation" in the technical sense
of being atrait that wasfavored by natural selection in aspecies evolutionary
history. Natural selection isthe morally indifferent process in which the most
effective replicators outreproduce the aternatives and come to prevail in a
population. The selected geneswill therefore be the «sdfish” ones, in Richard
Dawkins's metaphor-more accurately, the megalomaniacal ones, those that
make the most copies of themselves.ss An adaptation is anything brought
about by the genes that helps them fulfill this metaphorical obsession,
whether or not it aso fulfillshuman aspirations. And this isa strikingly dif-
ferent conception from our everyday intuitions about what our facultieswere
designed for.

The megalomania of the genes does not mean that benevolence and co-
operation cannot evolve, any more than the law of gravity proves that flight
cannot evolve. It means only that benevolence, like flight, isa special state of
affairs in need of an explanation, not something that just happens. It can
evolveonly in particular circumstances and has to be supported by a suite of
cognitive and emotional faculties. Thus benevolence (and other social mo-
tives) must be dragged into the spotlight rather than treated aspart of the fur-
niture. In the sociobiological revolution of the 1970s, evolutionary biologists
replaced the fuzzy feeling that organisms evolveto servethe greater good with
deductions of what kinds of motives are likely to evolvewhen organisms in-
teract with offspring, mates, siblings, friends, strangers, and adversaries.

When the predictions were combined with some basic facts about the
hunter-gatherer lifestyle in which humans evolved, parts of the psyche that
were previously inscrutable turned out to have a rationale aslegible as those
for depth perception and the regulation of thirst. An eyefor beauty, for exam-
ple, locks onto facesthat show signsof health and fertility-just asone would
predict if it had evolvedto help the beholder find the fittest mate.ss The emo-
tions of sympathy, gratitude, guilt, and anger alow people to benefit from co-
operation without being exploited by liars and cheats/" A reputation for
toughness and athirst for revenge were the best defense against aggression in
aworld in which one could not call 911 to summon the police." Children ac-
quire spoken language instinctively but written language only by the sweat of
their brow, because spoken language has been afeature of human lifefor tens
or hundreds of millennia whereas written language is a recent and sow-
spreading invention/?

None of this means that people literally strive to replicate their genes. If
that's how the mind worked, men would line up outside sperm banks and
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women would pay to havetheir eggsharvested and given awayto infertile cou-
ples. It means only that inherited systems for learning, thinking, and feeling
have adesign that would haveled, on average, to enhanced survival and repro-
duction in the environment in which our ancestors evolved. People enjoy eat-
ing, and in aworld without junk food, that led them to nourish themselves,
even if the nutritional content of the food never entered their minds. People
love sex and love children, and in aworld without contraception, that was
enough for the genesto take care of themselves.

The difference between the mechanisms that impel organisms to behave
in real time and the mechanisms that shaped the design of the organism over
evolutionary time is important enough to merit some jargon. A proximate
cause of behavior isthe mechanism that pushes behavior buttonsin real time,
such asthe hunger and lust that impel people to eat and have sex. An ultimate
cause isthe adaptive rationale that led the proximate cause to evolve, such as
the need for nutrition and reproduction that gaveus the drives of hunger and
lust. The distinction between proximate and ultimate causation isindispens-
able in understanding ourselves because it determines the answer to every
question of the form "Why did that person act ashe did?' Totake asimple ex-
ample, ultimately people cravesexin order to reproduce (because the ultimate
cause of sex isreproduction), but proximately they may do everything they
can not to reproduce (because the proximate cause of sexis pleasure).

The difference between proximate and ultimate goals is another kind of
proof that we are not blank slates. Whenever people strive for obvious rewards
like health and happiness, which make senseboth proximately and ultimately,
one could plausibly suppose that the mind isequipped only with adesire to be
happy and healthy and a cause-and-effect calculus that helps them get what
they want. But people often have desires that subvert their proximate well-
being, desiresthat they cannot articulate and that they (and their society) may
try unsuccessfully to extirpate. They may covet their neighbor's spouse, eat
themselves into an early grave, explode over minor dights, fail to love their
stepchildren, rev up their bodies in response to astressor that they cannot fight
or flee, exhaust themselves keeping up with the loneses or climbing the corpo-
rate ladder, and prefer asexy and dangerous partner to aplain but dependable
one. These personally puzzling drives have a transparent evolutionary ratio-
nale, and they suggest that the mind ispacked with cravings shaped by natural
selection, not with ageneric desire for personal well-being.

Evolutionary psychology aso explains why the date is not blank. The
mind was forged in Darwinian competition, and an inert medium would
have been outperformed by rivals outfitted with high technology-with
acute perceptual systems, savvy problem-solvers, cunning strategists, and sen-
sitive feedback circuits. Worse still, if our minds were truly malleable they
would be easily manipulated by our rivals, who could mold or condition us
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into serving their needs rather than our own. A mallesble mind would
quickly be selected out.

Researchersin the human scienceshave begun to flesh out the hypothesis
that the mind evolvedwith a universal complex design. Some anthropol ogists
have returned to an ethnographic record that used to trumpet differences
among cultures and havefound an astonishingly detailed set of aptitudes and
tastes that all cultures have in common. This shared way of thinking, feeling,
and living makes us look like asingle tribe, which the anthropologist Donald
Brown has called the Universal People, after Chomsky's Universal Crammar/"
Hundreds of traits, from fear of snakes to logical operators, from romantic
loveto humorousinsults, from poetry to food taboos, from exchange of goods
to mourning the dead, can be found in every society ever documented. It's
not that every universal behavior directly reflects a universal component of
human nature-many arise from an interplay between universal properties of
the mind, universal properties of the body, and universal properties of the
world. Nonetheless, the sheer richness and detail in the rendering of the Uni-
versal People comes asashock to any intuition that the mind isablank slateor
that cultures can vary without limit, and there issomething on the list to refute
almost any theory growing out of those intuitions. Nothing can substitute for
seeing Brown'slist in full; it is reproduced, with his permission, as an appen-
dix (seep. 435).

The idea that natural selection has endowed humans with a universal
complex mind has received support from other quarters. Child psychologists
no longer believethat the world of an infant isablooming, buzzing confusion,
because they have found signs of the basic categories of mind (such asthose
for objects, people, and tools) in young babies/" Archaeologists and paleon-
tologists have found that prehistoric humans were not brutish troglodytes but
exercisedtheir mindswith art, ritual, trade, violence, cooperation, technology,
and symbols." And primatologists have shown that our hairy relativesare not
likelab rats waiting to be conditioned but are outfitted with many complex
faculties that used to be considered uniquely human, including concepts, a
spatial sense, tool use, jealousy, parental love, reciprocity, peacemaking, and
differences between the sexes." With so many mental abilities appearing in all
human cultures, in children before they have acquired culture, and in crea-
tures that have little or no culture, the mind no longer looks like a formless
lump pounded into shape by culture.

But it isthe doctrine of the Noble Savagethat has been most mercilessly
debunked by the new evolutionary thinking. A thoroughly noble anything is
an unlikely product of natural selection, because in the competition among
genesfor representation in the next generation, noble guystend to finish last.
Conflicts of interest are ubiquitous among living things, since two animals
cannot both eat the same fish or monopolize the same mate. Tothe extent that
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social motives are adaptations that maximize copies of the genes that pro-
duced them, they should be designed to prevail in such conflicts, and one way
to prevail isto neutralize the competition. AsWilliam James put it, just abit
too flamboyantly, "We, the lineal representatives of the successful enactors of
one scene of slaughter after another, must, whatever more pacific virtues we
may also possess, still carry about with us, ready at any moment to burst into
flame, the smoldering and sinister traits of character by means of which they
lived through so many massacres, harming others, but themselves un-
harmed."?

From Rousseau to the Thanksgiving editorialist of Chapter |, many intel-
lectuals have embraced the image of peaceable, egalitarian, and ecology-loving
natives. But in the past two decades anthropol ogists have gathered dataon life
and death in pre-state societies rather than accepting the warm and fuzzy
stereotypes. What did they find? In anutshell: Hobbes wasright, Rousseau was
wrong.

To begin with, the stories of tribes out there somewhere who have never
heard of violence turn out to be urban legends. Margaret Mead's descriptions
of peace-loving New Guineans and sexually nonchalant Samoans were based
on perfunctory research and turned out to be almost perversely wrong. Asthe
anthropologist Derek Freeman later documented, Samoans may beat or kill
their daughters if they are not virgins on their wedding night, a young man
who cannot woo avirgin may rape one to extort her into eloping, and the fam-
ily of a cuckolded husband may attack and kill the adulterer/" The !Kung San
of the Kalahari Desert had been described by Elizabeth Marshall Thomas as
"the harmless people" in abook with that title. But as soon as anthropol ogists
camped out long enough to accumulate data, they discovered that the 'Kung
San have amurder rate higher than that of Americaninner cities. They learned
aswell that agroup of the San had recently avenged a murder by sneaking into
the killer’s group and executing every man, woman, and child as they dept.s?
But at least the 'Kung San exist. In the early 1970sthe New York Times Maga-
Zinereported the discovery of the "gentle Tasaday" of the Philippine rainforest,
apeoplewith no wordsfor conflict, violence, or weapons. The Tasaday turned
out to be local farmers dressed in leaves for a photo opportunity so that
cronies of Ferdinand Marcos could set aside their "homeland" as a preserve
and enjoy exclusive mineral and logging rights."

Anthropologists and historians have also been counting bodies. Many in-
tellectualstout the small numbers of battlefield casualtiesin pre-state societies
asevidencethat primitive warfare islargely ritualistic. They do not notice that
two deaths in aband of fifty people isthe equivalent of ten million deathsin a
country the size of the United States. The archaeologist Lawrence Keeley has
summarized the proportion of male deaths caused by war in a number of so-
cieties for which data are available.”
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Percentage of male deaths caused by warfare
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The first eight bars, which range from almost 10 percent to almost 60 percent,
come from indigenous peoples in South Americaand New Guinea. The nearly
invisible bar at the bottom represents the United States and Europe in the
twentieth century and includes the statistics from two world wars. Moreover,
Keeley and others have noted that native peoples are dead serious when they
carry out warfare. Many of them make weapons as damaging astheir technol -
ogy permits, exterminate their enemies when they can get away with it, and
enhance the experience by torturing captives, cutting off trophies, and feasting
on enemy flesh."

Counting societiesinstead of bodies leads to equally grim figures. In 1978
the anthropologist Carol Ember calculated that 90 percent of hunter-gatherer
societiesare known to engage in warfare, and 64 percent wagewar at least once
every two years." Eventhe 90 percent figure may be an underestimate, because
anthropol ogists often cannot study atribe long enough to measure outbreaks
that occur every decade or so (imagine an anthropol ogist studying the peace-
ful Europeans between 1918 and 1938). In 1972 another anthropologist, W.T.
Divale, investigated 99 groups of hunter-gatherers from 37 cultures, and
found that 68 were at war at the time, 20 had been at war fiveto twenty-five
years before, and al the others reported warfare in the more distant past."”
Based on these and other ethnographic surveys, Donald Brown includes con-
flict, rape, revenge, jealousy, dominance, and male coalitional violence as
human universals.s

It is, of course, understandabl e that people are squeamish about acknow!-
edging the violence of pre-state societies. For centuries the stereotype of the
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savage savage was used as a pretext to wipe out indigenous peoples and sted
their lands. But surely it isunnecessary to paint afasepicture of a people as
peaceabl e and ecologically conscientiousin order to condemn the great crimes
against them, asif genocide were wrong only when the victims are nice guys.

The prevalence of violence in the kinds of environments in which we
evolved does not mean that our species has a death wish, an innate thirst for
blood, or aterritorial imperative. There are good evolutionary reasons for the
members of an intelligent speciesto try to livein peace. Many computer sim-
ulations and mathematical models have shown that cooperation pays off in
evolutionary terms aslong asthe cooperators have brainswith the right com-
binati on of cognitive and emotional faculties." Thus while conflict isahuman
universal, so is conflict resolution. Together with all their nasty and brutish
motives, all peoples display ahost of kinder, gentler ones: a sense of morality,
justice, and community, an ability to anticipate consequences when choosing
how to act, and alove of children, spouses, and friends." Whether a group of
people will engage in violence or work for peace depends on which set of mo-
tivesisengaged, atopic | will pursue at length in later chapters.

Not everyone will be comforted by such reassurances, though, because
they eat away at the third cherished assumption of modern intellectual life.
Love, will, and conscience are in the traditional job description for the soul
and have alwayshbeen placed in opposition to mere «biological" functions. If
those faculties are «biological" too-that is, evolutionary adaptations imple-
mented in the circuitry of the brai n-then the ghost isleft with evenlessto do
and might aswell be pensioned off for good.
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Chapter 4

Culture Vultures

Likeall men of Babylon, | have been proconsul; like all, | have been a
dave. Look here-my right hand has no index finger. Look here-
through this gashin my capeyou can seeon my stomach a crimson tat-
too-it isthe second letter, Beth. On nights when the moon isfull, this
symbol givesme power over men with the mark of Gimel, but it subjects
me to those with the Aleph, who on nights when there isno moon owe
obedience to those marked with the Gimel. In the half-light of dawn, in
a cellar, standing before a black altar, | have dlit the throats of sacred
bulls. Once, for an entire lunar year, | was declared invisible-I would
cry out and no one would heed my call, | would steal bread and not be
beheaded. ...

lowe that almost monstrous variety to an institution-the Lot-
tery-which is unknown in other nations, or at work in them imper-
fectly or secretly.'

JORGE LUIS BORGESS story "The Lottery in Babylon" is perhaps the best de-
piction of the idea that culture isaset of roles and symbols that mysteriously
descend on passive individuals. His lottery began as the familiar game in
which awinning ticketwas rewarded by ajackpot. But to enhance the suspense
the operators added afew numbersthat presented the ticket holder with afine
rather than areward. They then imposed prison sentences on those who did
not pay the fines, and the system expanded into a variety of honmonetary
punishments and rewards. The lottery became free, compulsory, omnipotent,
and increasingly mysterious. People began to speculate on how it worked and
whether it even continued to exist.

At first glance human cultures do appear to have the monstrous variety
of a Borgesian lottery. Members of Homo sapiens ingest everything from
maggots and worms to cow urine and human flesh. They bind, cut, scar, and
stretch body parts in ways that would make the most perforated Western
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teenager wince. They sanction kinky sexual practices like teenagers receiving
daily fellatio from younger boys and parents arranging marriages between
their five-year-olds. The apparent caprice of cultural variation leads naturally
to the doctrine that culture livesin a separate universe from brains, genes,
and evolution. And this separation depends in turn on the concept of adate
that is left blank by biology and written upon by culture. Now that | have
tried to convince you that the dlateis not blank, it istime to put culture back
into the picture. That will complete the consilience that runs from the life sci-
ences through the sciences of human nature to the socia sciences, humani-
ties, and arts.

In this chapter | will lay out an aternative to the belief that cultureislike
alottery. Culture can be seen instead as a part of the human phenotype: the
distinctive design that allows us to survive, prosper, and perpetuate our line-
ages. Humans are a knowledge-using, cooperative species, and culture
emerges naturally from that lifestyle. Topreview: The phenomenawe call "cul-
ture" arise aspeople pool and accumulate their discoveries, and asthey insti-
tute conventions to coordinate their labors and adjudicate their conflicts.
When groups of people separated by time and geography accumulate different
discoveries and conventions, we use the plural and call them cultures. Differ-
ent cultures, then, don’t come from different kinds of genes-Boas and his
heirs were right about that-but they don't livein aseparate world or stamp a
shape onto formless minds either.

THE FIRST STEP in connecting culture to the sciences of human nature isto
recognize that culture, for al its importance, is not some miasma that seeps
into people through their skin. Culture relieson neural circuitry that accom-
plishesthe feat we call learning. Those circuits do not make usindiscriminate
mimics but have to work in surprisingly subtle waysto make the transmission
of culture possible. That iswhy afocus on innate faculties of mind isnot an al-
ternative to afocus on learning, culture, and sociaization, but rather an at-
tempt to explain how they work.

Takethe caseof aperson’s mother tongue, which isalearned cultural skill
par excellence. A parrot and a child both learn somethingwhen exposed to
speech, but only the child has amental algorithm that extracts words and rules
from the sound wave and uses them to utter and understand an unlimited
« number of new sentences. The innate endowment for language isin fact an in-
" nate mechanism for learni nglanguage.? In the same way, for children to learn
about culture they cannot be mere video cameras that passively record sights
and sounds. They must be equipped with mental machinery that can extract
the beliefsand values underlying other people's behavior so that the children
themselves can become competent members of the culture.'

Even the humblest act of cultural learning-imitating the behavior of a
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parent or apeer-is more complicated than it looks. To appreciate what goes
on in our minds when we effortlessly learn from other people, we have to
imagine what it would be like to have some other kind of mind. Fortunately,
cognitive scientists have imagined it for us by plumbing the minds of rabots,
animals, and people whose minds are impaired.

The artificial intelligence researcher Rodney Brooks, who wants to build a
robot capable of learning by imitation, immediately faced this problem when
he considered using techniques for learning that are common incomputer sci-
ence:

The robot is observing a person opening a glassjar. The person ap-

proaches the robot and placesthe jar on atable near the robot. The per-

son rubs his hands together and then sets himself to removing the lid

from the jar. He graspsthe glassjar in one hand and the lid in the other

and beginsto unscrew the lid by turning it counter-clockwise.While he

isopening thejar, he pausesto wipe hisbrow, and glancesat the robot to

seewhat it isdoing. Hethen resumesopening thejar. The robot then at-

tempts to imitate the action. [But] which parts of the action to be imi-

tated are important (such as turning the lid counter-clockwise), and

which aren't (such aswiping your brow)?... How can the robot ab-
stract the knowledgegained from this experienceand apply it to asimi-

lar situationi”

. 47;)’ ﬁfmkg’aﬂsw’c»r .
The answer isthat the robot has to be equipped with an ability to seeinto the
mind of the person being imitated, so that it can infer the person's goals and
pick out the aspects of behavior that the person intended to achieve the goal.
Cognitive scientists call this ability intuitive psychology, folk psychology, or a
theory of mind. (The «theory" here refersto the tacit beliefsheld by aperson,
animal, or robot, not to the explicit beliefs of scientists.) No existing robot
comes closeto having this ability.

Another mind that finds it difficult to infer others' goals is the chim-
panzee's. The psychologist Laura Petitto was the principal sign language
trainer for the animal known as Nim Chimpsky and lived with him for ayear
in auniversity mansion. At first glance Nim seemed to "imitate" her washing
the dishes, but with an important difference. A dish was not necessarily any
cleaner after Nim rubbed it with a sponge than before, and if he was given a
spotless dish, Nim would «wash" it just asif it were dirty. Nim didn't get the
concept of «washing:' namely using liquid to make something clean. He just
mimicked her rubbing motion while enjoying the sensation of warm water
over hisfingers. Many laboratory experiments have shown something similar.
Though chimpanzees and other primates have a reputation as imitators
((Monkey see, monkey do"), their ability to imitate in the way people do-
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repllca!l ng another person's intentrather than going through tfle motions-is
rudimentary, because their intuitive psychology isrudimentary.®

A mind unequipped to discern other people's beliefs and intentions, even
if it can learn in other ways, isincapable of the kind of learning that perpetu-
ates culture. People with autism suffer from an impairment of this kind. They
can grasp physical representations like maps and diagrams but cannot grasp
mental representations-that is, they cannot read other people's minds."
Though they certainly imitate, they do it in bizarre ways. Some are prone to
echolalia, repeating other people's utterances verbatim rather than extracting
the grammatical patterns that would allow them to compose their own sen-
tences. Autistics who do learn to speak on their own often use the word you as
if it were their own name, because other people refer to them as you and it
never occurs to them that the word isdefined relative to who isaddressing it to
whom. If a parent knocks over aglass and says,"Oh.rdamn!" an autistic child
might use oh damn as the word for a glass-disproving the empiricist theory
that normal children can learn words merely by associating sounds and events
that overlap in time. None of this isa consequence of | ow intelligence. Autistic
children can be competent (or even savants) when solving other problems,
and retarded children without autism don't show the same foibles with lan-
guage and imitation. Autism is an innate neurological condition with stron
genetic roots.' Together with robots and chimpanzees, people with autism re-
mind us that cultural learning is possible only because neurologically normal
people have innate equipment to accomplish it.

Scientists ofteninterpret the long childhood of members of Homo sapiens
as an adaptation that allows children to acquire the vast store of information
from their culture before striking out on their own asadults. If cultural learn-
ing depends on specia psychological equipment, we should seethe equipment
up and running early in childhood. And indeed we do.

Experiments show that one-and-a-half-year-old babies are not associa-
tionists who connect overlapping events indiscriminately. They are intuitive
psychologists who psych out other people's intentions before copying what
they do. When an adult first exposes ababy to aword, asin “That’s atoma" the
baby will remember it as the name of the toy the adult was looking at at the
time, not as the name of the toy the baby herself was looking at." If an adult
fiddles with a gadget but indicates that the action was an accident (by saying
"Whoops!"), ababy will not even bother trying to imitate him. But if the adult
does the same thing but indicates that he intended the action, the baby will im-
itate him.? And when an adult tries and failsto accomplish something (like
trying to press the button on abuzzer, or trying to string aloop around apeg),
the baby will imitate what the adult tried to do, not what he did do. 10 Assome-
one who studies language acquisition in children, | have continually been
amazed at how early they “get” the logic of language, availing themselves of
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most of the spoken vernacular by the age of three. 11 That, too, may be an at-
tempt by the genometo get our culture-acquiring apparatus online asearly in
lifeasthe growing brain can handleit.

OUR MINDS, THEN, are fitted with mechanisms designed to read the goals of
other people so we can copy their intended acts. But why would we want to?
Though wetake it for granted that acquiring cultureisagood thing, the act of
acquiring it isoften spoken of with scorn. The longshoreman and philosopher
Eric Hoffer wrote, "When people are freeto do asthey please, they usualy im-

itate each other." And we have a menagerie of metaphorsthat equatethis quin-

tessentially human ability with the behavior of animals: adong with monkey
see, monkeydo, we have aping, parroting, sheep, lemmings, copycats, and a herd
mentality.

Sacial psychologists have amply documented that people have a powerful
urge to do astheir neighbors do. When unwitting subjects are surrounded by
confederates of the experimenter who have been paid to do something odd,
many or most will go along. They will defy their own eyesand call along line
"short" or viceversa, nonchal antly fill out a questionnaire as smoke pours out
of aheating vent, or (in a CandidCamera sketch) suddenly strip down to their
underwear for no apparent reason.F But the social psychologists point out
that human conformity, no matter how hilarious it looks in contrived experi-
ments, has agenuine rationalein social life-indeed, two rationales."

The first isinformational, the desire to benefit from other people's knowl-
edge and judgment. Weary veterans of committees say that the |Q of a group
isthe lowest 1Q of any member of the group divided by the number of people
in the group, but that istoo pessimistic. In a species equipped with language,
an intuitive psychology, and awillingness to cooperate, a group can pool the
hard-won discoveries of members present and past and end up far smarter
than arace of hermits. Hunter-gatherers accumulate the know-how to make
tools, control fire, outsmart prey, and detoxify plants, and can liveby this col-
lectiveingenuity even if no member could re-createit al from scratch. Also, by
coordinating their behavior (say, in driving game or taking turns watching
children while others forage), they can act like a big multi-headed, multi-
limbed beast and accomplish featsthat adie-hard individualist could not. And
an array of interconnected eyes, ears, and heads ismore robust than asingle set
with all its shortcomings and idiosyncrasies. There isaYiddish expression of-
fered as a redlity check to malcontents and conspiracy theorists: The whole
world isn't crazy.

Much of what wecall cultureissimply accumulated local wisdom: waysof
fashioning artifacts, selecting food, dividing up windfalls, and so on. Some an-
thropologists, like Marvin Harris, argue that even practices that seem as arbi-
trary asalottery may in fact be solutionsto ecological problems.” Cowsreally
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should be sacred in India, he points out; they supply food (milk and butter),
fuel (dung), and power (by pulling plows), so the customs protecting them
thwart the temptation to kill the goose that laid the golden egg. Other cultural
differences may have arationale in reproduction.l" In some societies, men live
with their paternal families and support their wivesand children; in others,
they livewith their maternal families and support their sisters and nieces and
nephews. The second arrangement tends to be found in societies where men
have to spend long periods of time away from home and adultery isrelatively
common, so they cannot be sure that their wives children are theirs. Sincethe
children of aman's mother's daughter have to be his biological kin regardless
of who has been sleeping with whom, amatrilocal family allowsmen to invest
in children who are guaranteed to carry some of their genes.

Of course, only Procrustes could argue that all cultural practices haveadi-
rect economic or genetic payoff. The second motive for conformity is norma-
tive, the desire to follow the norms of a community, whatever they are. But
this, too, isnot asstupidly lemminglike asit first appears. Many cultural prac-
ticesarearbitrary in their specificform but not in their reason for being. There
isno good reason for people to drive on the right side of the road as opposed
to the left side, or viceversa, but there isevery reason for people to drive on the
same side. So an arbitrary choice of which side to drive on, and awidespread
conformity with that choice, make agreat deal of sense. Other examples of ar-
bitrary but coordinated choices, which economists called "cooperative equi-
libria;" include money, designated days of rest, and the pairings of sound and

“meaning that make up the words in alanguage.

Shared arbitrary practices aso help people cope with the fact that while
many things in life are arranged aong a continuum, decisions must often be
binary." Children do not become adults instantaneously, nor do dating cou-
ples become monogamous partners. Rites of passage and their modern equiv-
alent, pieces of paper like D cards and marriage licenses, allow third parties to
decide how to treat ambiguous cases-as achild or asan adult, ascommitted
or asavailable-without endless haggling over differences of opinion.

And the fuzziest categories of al are other people's intentions. Ishe aloya
member of the coalition (one that | would want to have in my foxhole) or a
quisling who will bailout when times get tough? Does his heart liewith hisfa-
ther’s clan or with his father-in-law's? Is she a suspiciously merry widow or
just getting on with her life?Ishe dissing me or justin ahurry? Initiation rites,
tribal badges, prescribed periods of mourning, and ritualized forms of address
may not answer these questions definitively, but they can remove clouds of
suspicion that would otherwise hang over people's heads.

When conventions are widely enough entrenched, they can become akind
of reality even though they exist only in peopl€'s minds. In his book The Con-
struction of Social Reality (not to be confused with the socia construction of
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reality), the philosopher John Searle points out that certain facts are objec-
tively true just because people act asif they are true. 12 For example, it isamat-
ter of fact, not opinion, that George W. Bush isthe forty-third president of the
United States, that O.}. Simpson was found not guilty of murder, that the
Boston Celticswon the NBA World Championship in 1986,andthat aBigMac
(at the time of this writing) costs $2.62. But though these are objective facts,
they are not facts about the physical world, like the atomic number of cad-
mium or the classification of awhale asa mammal. They consist in a shared
understanding in the minds of most membersin acommunity, usually agree-
mentsto grant (or deny) power or statusto certain other people.

Lifein complex societies isbuilt on socia realities, the most obvious ex-
amples being money and the rule of law. But a social fact depends entirely on
the willingness of people to treat it asafact. It isspecific to acommunity, aswe
seewhen people refuseto honor aforeign currency or fail to recognize the sov-
ereignty of a self-proclaimed leader. And it can dissolve with changes in the
collective psychology, as when a currency becomes worthless through hyper-
inflation or a regime collapses because people defy the police and army en
masse. (Searle points out that Mao was only half right when he said that ((po-
litical power grows out of the barrel of agun." Since no regime can keep agun
trained on every last citizen, political power grows out of aregime's ability to
command the fear of enough people at the same time.) Social redlity exists
only within agroup of people, but it depends on a cognitive ability present in
each individual: the ability to understand a public agreement to confer power
or status, and to honor it aslong asother people do.

How does apsychological event-an invention, an affectation, a decision
to treat a certain kind of person in a certain way-turn into a sociocultural
fact-atradition, acustom, an ethos, away oflife? We should understand cul-
ture, according to the cognitive anthropologist Dan Sperber, asthe epidemiol-
ogy of mental representations: the spread of ideas and practices from personto
person.” Many scientists now use the mathematical tools of epidemiology
(how diseases spread) or of population biology (how genes and organisms
spread) to model the evolution of culture.1s They have shown how atendency
of people to adopt the innovations of other people can lead to effectsthat we
understand using metaphors like epidemics, wildfire, snowballs, and tipping
points. Individual psychology turnsinto collective culture.

CULTURE, THEN, 1s apool of technological and social innovations that peo-
ple accumulate to help them livetheir lives, not a collection of arbitrary roles
and symbols that happen to befall them. This idea helps explain what makes
cultures different and similar. When asplinter group leavesthe tribe and iscut
off by an ocean, a mountain range, or a demilitarized zone, an innovation on
one side of the barrier has no way of diffusing to the other side. Aseach group
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modifiesits own collection of discoveries and conventions, the collectionswill
diverge and the groupswill have different cultures. Evenwhen two groups stay
within shouting distance, if their relationship has an edge of hostility they may
adopt behavioral identity badges that advertise which side someoneison, fur-
ther exaggerating any differences. This branching and differentiation is easily
visible in the evolution of languages, perhaps the clearest example of cultural
evolution. And as Darwin pointed out, it has a close paralel in the origin of
species, which often arise when a population splits in two and the groups of
descendants evolve in different directions." Aswith languages and species,
culturesthat split apart more recently tend to be more similar. The traditional
cultures of Italy and France, for example, are more similar to each other than
either isto the cultures of the Maoris and Hawaiians.

The psychological roots of culture aso help explain why some bits of cul-
ture change and others stay put. Some collective practices have enormous in-
ertia because they impose ahigh cost on the first individual who would try to
change them. A switch from driving on the left to driving on the right could not
begin with adaring nonconformist or agrass-roots movement but would have
to beimposed from the top down (which iswhat happenedin Swedenat 5a.m.,
Sunday, September 3, 1967). Other examples are laying down your weapons
when hostile neighbors are armed to the teeth, abandoning the QWERTY key-
board layout, and pointing out that the emperor isnot wearing any clothes.

But traditional cultures can change, too, and more dramatically than most
people realize. Preserving cultural diversity is considered a supreme virtue
today, but the members of the diverse culturesdon't awaysseeit that way. Peo-
ple have wants and needs, and when cultures rub shoulders, peoplein one cul-
ture are bound to notice when their neighbors are satisfying those desires
better than they are. When they do notice, history tells us, they shamelessly
borrow whatever works best. Far from being self-preserving monoliths, cul-
tures are porous and constantly in flux. Language, once again, isaclear exam-
ple. Notwithstanding the perennial lamentations of purists and the sanctions
of language academies, no language isever spoken the way it was centuries be-
fore. Just compare contemporary English with the language of Shakespeare, or
the language of Shakespeare with the language of Chaucer. Many other "tradi-
tional" practices are surprisingly recent. The ancestors of the Hasidic Jewsdid
not wear black coats and fur-lined hats in Levantine deserts, nor did the Plains
Indians ride horses before the arrival of the Europeans. National cuisines, too,
have shallow roots. Potatoesin Ireland, paprikain Hungary, tomatoesin Italy,
hot chile peppersin India and China, and cassavain Africa come from New
World plants, and were brought to their "traditional” homes in the centuries
after the arrival of Columbusin the Americas."

The ideathat acultureisatool for living can even explain the fact that first
led Boas to argue the opposite, that a culture is an autonomous system of
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ideas. The most obvious cultural difference on the planet isthat some cultures
are materially more successful than others. In past centuries, culturesfrom Eu-
rope and Asia decimated the cultures of Africa, the Americas, Australia, and
the Pacific. Even within Europe and Asiathe fortunes of cultures have varied
widely, some developing expansive civilizations rich in art, science, and tech-
nology, others stuck in poverty and helpless to resist conquest. What alowed
small groups of Spaniardsto cross the Atlantic and defeat the great empires of
the Incas and Aztecs, rather than the other way around? Why didn't African
tribes colonize Europe instead of vice versa? The immediate answer isthat the
wealthy conquerors had better technology and a more complex poalitical and
economic organi zation. But that simply pushesback the question of why some
cultures develop more complex ways of lifethan others.

Boas helped overthrow the bad racial science of the nineteenth century
that attributed these disparitiesto differences in how far each race had biolog-
ically evolved. In its place his successors stipul ated that behavior isdetermined
by culture and that culture isautonomous from biology." Unfortunately, that
left the dramatic differences among cultures unexplained, asif they were ran-
dom outcomes of the lottery in Babylon. Indeed, the differences were not just
unexplained but unmentionable, out of afear that people would misinterpret
the observation that some cultures were more technologically sophisticated
than others as some kind of moral judgment that advanced societies were bet-
ter than primitive ones. But no one can fail to notice that some cultures can ac-
complish things that all people want (like health and comfort) better than
others. The dogmathat culturesvary capriciously isafeeble refutation of any
private opinion that some races have what it takes to develop science, technol -
ogy, and government and others don't.

But recently two scholars, working independently, have decisively shown
that thereisno need to invoke race to explain differences among cultures. Both
arrived at that conclusion by eschewing the Standard Social Science Model, in
which cultures are arbitrary symbol systems that exist apart from the minds of
individual people. In his trilogy Race and Culture, Migrations and Cultures,
and Conguests and Cultures, the economist Thomas Sowell explained his start-
ing point for an analysis of cultural differences:

A culture isnot asymbolic pattern, preserved likeabutterfly in amber.
Its place isnot in amuseum but in the practical activities of daily life,
where it evolvesunder the stress of competing goalsand other compet-
ing cultures. Cultures do not exist assimply static"differences'to be cel-
ebrated but compete with one another as better and worse ways of
getting things done-better and worse, not from the standpoint of some
observer, but from the standpoint of the peoples themselves, as they
cope and aspire amid the gritty realitiesof life."
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The physiologist Jared Diamond is a proponent of ideas in evolutionary
psychology and of consilience between the sciences and the humanities, par-
ticularly history" In Guns, Germs, and Sed he rejected the standard assump-
tion that history isjust one damn thing after another and tried to explain the
sweep of human history over tens of thousands of years in the context of
human evolution and ecology," Sowell and Diamond have made an authori-
tative case that the fates of human societies come neither from chance nor
from race but from the human drive to adopt the innovations of others, com-
bined with the vicissitudes of geography and ecology.

Diamond begins at the beginning. For most of human evolutionary his-
tory welived ashunter-gatherers. The trappings of civilization-sedentary liv-
ing, cities, a division of labor, government, professional armies, writing,
metallurgy-sprang from arecent development, farming, about ten thousand
years ago. Farming depends on plants and animals that can be tamed and ex-
ploited, and only afew species are suited to it. They happened to be concen-
trated in a few parts of the world, including the Fertile Crescent, China, and
Central and South America. The first civilizations arose in those regions.

From then on, geography was destiny. Diamond and Sowell point out that
Eurasia, the world'slargest landmass, isan enormous catchment area for local
innovations. Traders, sojourners, and conquerors can collect them and spread
them, and people living at the crossroads can concentrate them into a high-
tech package. Also, Eurasia runsin an east-west direction, whereas Africa and
the Americas run north-south. Crops and animals that are domesticated in
oneregion can easily be spread to othersalong lines of latitude, which are also
lines of similar climate. But they cannot be spread as easily along lines of lon-
gitude, where afew hundred miles can spell the difference between temperate
and tropical climates. Horses domesticated in the Asian steppes, for example,
could make their way westward to Europe and eastward to China, but llamas
and alpacas domesticated in the Andes never made it northward to Mexico, so
the Mayan and Aztec civilizations were left without pack animals. And until
recently the transportation of heavy goods over long distances (and with them
traders and their ideas) waspossible only by water. Europe and parts of Asia
are blessed by a notchy, furrowed geography with many natural harbors and
navigable rivers. Africaand Australiaare not.

So Eurasia conquered the world not because Eurasians are smarter but be-
cause they could best take advantage of the principlethat many heads are bet-
ter than one. The "culture" of any of the conquering nations of Europe, such as
Britain, is in fact a greatest-hits collection of inventions assembled across
thousands of miles and years. The collection ismade up of cereal cropsand al-
phabetic writing from the Middle East, gunpowder and paper from China, do-
mesticated horses from Ukraine, and many others. But the necessarily insular
cultures of Australia, Africa, and the Americas had to make do with a few
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homegrown technologies, and asaresult they were no match for their plural-
istic conquerors. Even within Eurasia and (later) the Americas, cultures that
were isolated by mountainous geography-for example, in the Appalachians,
the Balkans, and the Scottish highlands-remained backward for centuriesin
comparison with the vast network of people around them.

The extreme case, Diamond points out, is Tasmania. The Tasmanians,
who were nearly exterminated by Europeans in the nineteenth century, were
the most technologically primitive people in recorded history. Unlike the Ab-
origines on the Australian mainland, the Tasmanians had no way of making
fire, no boomerangs or spear throwers, no specialized stonetools, no axeswith
handles, no canoes, no sewing needles, and no ability to fish. Amazingly, the
archaeol ogical record showsthat their ancestors from the Australian mainland
had arrived with these technologies ten thousand years before. But then the
land bridge connecting Tasmania to the mainland was submerged and the is-
land was cut off from the rest of the world. Diamond speculates that any tech-
nology can be lost from a culture at some point in its history. Perhaps a raw
material came to be in short supply and people stopped making the products
that depended on it. Perhaps all the skilled artisans in a generation werekilled
by a freak storm. Perhaps some prehistoric Luddite or ayatollah imposed a
taboo on the practice for one inane reason or another. Whenever this happens
in aculture that rubs up against other ones, the lost technology can eventually
be reacquired asthe people clamor for the higher standard ofliving enjoyed by
their neighbors. But in lonely Tasmania, people would have had to reinvent the
proverbial wheel every time it was lost, and so their standard of living ratch-
eted downward.

The ultimate irony of the Standard Social ScienceModel isthat it failed to
accomplish the very goal that brought it into being: explaining the different
fortunes of human societies without invoking race. The best explanation
today isthoroughly cultural, but it depends on seeing aculture asaproduct of
human desires rather than as a shaper of them.

HISTORY AND CULTURE, then, can be grounded in psychology, which can be
grounded in computation, neuroscience, genetics, and evolution. But this
kind of talk sets off alarms in the minds of many nonscientists. They fear that
consilience isa smokescreen for ahostile takeover of the humanities, arts, and
social sciences by philistines in white coats. The richness of their subject mat-
ter would be dumbed down into a generic palaver about neurons, genes,and
evolutionary urges. This scenario is often called «reductionism;' and | will
conclude the chapter by showing why consilience does not call for it.
Reductionism, like cholesterol, comesin good and bad forms. Bad reduc-
tionism-also called «greedy reductionism" or «destructive reductionism"-
consists of trying to explain aphenomenon in terms of its smallest or simplest

Culture Vultures/ 69




constituents. Greedy reductionism isnot astraw man. | know several scientists
who believe (or at least say to granting. agencies) that we will make break-
throughsin education, conflict resolution, and other social concerns by study-
ing the biophysics of neural membranes or the molecular structure of the
synapse. But greedy reductionism isfar from the majority view, and it is easy
to show why it iswrong. Asthe philosopher Hilary Putnam has pointed out,
even the simple fact that asquare peg won't fit into around hole cannot be ex-
plained in terms of molecules and atoms but only at ahigher level of analysis
involving rigidity (regardless of what makes the peg rigid) and geometry."
And if anyone really thought that sociology or literature or history could be re-
placed by biology, why stop there? Biology could in turn be ground up into
chemistry, and chemistry into physics, leaving one struggling to explain the
causes of World War | in terms of electrons and quarks. Even if World War |
consisted of nothing but a very, very large number of quarks in avery, very
complicated pattern of motion, no insight isgained by describing it that way.

Good reductionism (also called hierarchical reductionism) consists not of
replacing one field of knowledge with another but of connecting or unifying
them. The building blocks used by one field are put under amicroscope by an-
other. The black boxes get opened; the promissory notes get cashed. A geogra-
pher might explain why the coastline of Africa fitsinto the coastline of the
Americas by saying that the landmasses were once adjacent but sat on differ-
ent plates, which drifted apart. The question of why the plates move gets
passed on to the geologists, who appeal to an upwelling of magmathat pushes
them apart. Asfor how the magma. got so hot, they call in the physiciststo ex-
plain the reactionsin the Earth's core and mantle. None of the scientistsisdis-
pensable. An isolated geographer would have to invoke magic to move the
continents, and an isolated physicist could not have predicted the shape of
South America.

So, too, for the bridge between biology and culture. The big thinkersin the
sciences of human nature have been adamant that mental life has to be under-
stood at several levelsof analysis, not just the lowest one. The linguist Noam
Chomsky, the computational neuroscientist David Marr, and the ethologist
Niko Tinbergen have independently marked out a set of levelsof analysisfor
understanding afaculty of the mind. These levelsinclude its function (what it
accomplishesin an ultimate, evolutionary sense); its real-time operation (how
it works proximately, from moment to moment); how it isimplemented in
neural tissue; how it develops in the individual; and how it evolved in the
species." For example, language is based on a combinatorial grammar de-
signed to communicate an unlimited number of thoughts. It is utilized by
people in real time viaan interplay of memory lookup and rule application. It
isimplemented in anetwork of regions in the center of the left cerebral hemi-
sphere that must coordinate memory, planning, word meaning, and grammar.
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It developsin the first three years of lifein a sequence from babbling to words
to word combinations, including errors in which rules may be overapplied. It
evolved through modifications of a vocal tract and brain circuitry that had
other usesin earlier primates, because the modifications allowed our ancestors
to prosper in asocially interconnected, knowledge-rich lifestyle. None of these
levelscan be replaced by any of the others, but none can be fully understood in
isolation from the others.

Chomsky distinguishes all of these from yet another level of analysis (one
that he himself has little use for but that other language scholars invoke). The
vantage points | just mentioned treat language as an internal, individual en-
tity, such asthe knowledge of Canadian English that | possessin my head. But
language can also be understood as an external entity: the "English language'
asawhole, with itsfifteen-hundred-year history, its countless dialects and hy-
brids spanning the globe, its half amillion words in the OxfordEnglish Dictio-
nary.An external language is an abstraction that pools the internal languages
of hundreds of millions of people living in different places and times. It could
not exist without the internal languages in the minds of rea humans con-
versing with one another, but it cannot be reduced to what any of them knows
either. For example, the statement "English has a larger vocabulary than
Japanese” could betrue evenif no English speaker has alarger vocabulary than
anyJapanesespeakel

The English language was shaped by broad historical events that did not
take placeinside asingle head. They includethe Scandinavianand Normanin-
vasions in medieval times, which infected it with non-Anglo-Saxon words; the
Great Vowel Shift of the fifteenth century, which scrambled the pronunciation
of the long vowelsand l€ft its spelling system an irregular mess; the expansion
of the British Empire, which budded off a variety of Englishes (American,
Australian, Singaporean); and the development of global electronic media,
which may rehomogenize the language aswe all read the same web pages and
watch the same television shows.

At the same time, none of these forces can be understood without taking
into account the thought processes of flesh-and-blood people. They include
the Britonswho reanalyzed French words when they absorbed them into En-
glish' the children who failed to remember irregular past-tense forms like
writhe-wrothe and crow-crew and converted them into regular verbs, the aris-
tocrats who affected fussy pronunciations to differentiate themselves from the
rabble, the mumblers who swallowed consonants to leave us made and had
(originally makedand haved) , and the clever speakers who first converted | had
the house builtto | had built the house and inadvertently gave English its per-
fect tense. Language is re-created every generation as it passes through the
minds of the humans who speak it.%

Externa language is, of course, afine example of culture, the province of
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social scientists and scholars in the humanities. The way that language can be
understood at some half-dozen connected levelsof analysis, from the brain
and evolution to the cognitive processes of individual sto vast cultural systems,
shows how culture and biology may be connected. The possibilities for con-
nections in other spheres of human knowledge are plentiful, and we will en-
counter them throughout the book. The moral sense can illuminate legal and
ethical codes. The psychology of kinship helps us understand sociopolitical
arrangements. The mentality of aggression helps to make sense of war and
conflict resolution. Sex differences are relevant to gender politics. Human aes-
thetics and emotion can enlighten our understanding of the arts.

What isthe payoff for connecting the social and cultural levelsof analysis
to the psychological and biological ones? It is the thrill of discoveries that
could never be made within the boundaries of asingle discipline, such asuni-
versals of beauty, the logic of language, and the components of the moral
sense. And it isthe uniquely satisfying understanding we have enjoyed from
the unification of the other sciences-the explanation of muscles astiny mag-
netic ratchets, of flowers aslures for insects, of the rainbow as a splaying of
wavelengths that ordinarily blend into white. It is the difference between
stamp collecting and detective work, between slinging around jargon and of-
fering insight, between sayingthat something just isand explaining why it had'
to bethat way asopposed to some other way it could have been. In atalk-show
parody in Monty Python's Flying Circus, an expert on dinosaurs trumpets her
new theory of the brontosaurus: “All brontosauruses are thin at one end;
much, much thicker in the middle; and then thin again at the far end." We
laugh because she has not explained her subject in terms of deeper princi-
ples-she has not "reduced" it, in the good sense. Eventhe word under stand-
literally, «stand under"-alludes to descending to adeeper level of anaysis.

Our understanding oflife has only been enriched by the discovery that liv-
ing flesh is composed of molecular clockwork rather than quivering proto-
plasm, or that birds soar by exploiting the laws of physics rather than defying
them. In the same way, our understanding of ourselves and our cultures can
only be enriched by the discovery that our minds are composed of intricate
neural circuits for thinking, feeling, and learning rather than blank slates,
amorphous blobs, or inscrutable ghosts.
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Chapter 5

The Sate's Last Stand

HUMAN NATURE Is ascientific topic, and as new facts come in, our concep-
tion of it will change. Sometimes the facts may show that atheory grants our
minds too much innate structure. For example, perhaps our language faculties
are equipped not with nouns, verbs, adjectives, and prepositions but only with
a distinction between more nounlike and more verblike parts of speech. At
other times atheory may turn out to have granted our minds too little innate
structure. No current theory of personality can explain why both members of
apair of identical twins reared apart liked to keep rubber bands around their
wrists and pretend to sneeze in crowded elevators.

Alsoup for grabs isexactly how our minds usethe information comingin
from the senses. Once our faculties for language and social interaction are up
and running, some kinds of learning may consist of simply recording infor-
mation for future use, likethe name of aperson or the content of anew piece
of legidation. Others may be morelikesetting adial, flipping aswitch, or com-
puting an average, where the apparatusisin place but a parameter isleft open
so the mind can track variation in the local environment. Still others may use
the information provided by all normal environments, such asthe presence of
gravity or the statistics of colors and lines in the visua field, to tune up our
sensorimotor systems. There are yet other waysthat nature and nurture might
interact, and many will blur the distinction between the two.

This book isbased on the estimation that whatever the exact pictureturns
out to be, auniversal complex human nature will be part of it. | think we have
reason to believethat the mind isequipped with abattery of emotions, drives,
and faculties for reasoning and communicating, and that they have acommon
logic across cultures, are difficult to erase or redesign from scratch, were
shaped by natural selection acting over the course of human evolution, and
owe some of their basic design (and some of their variation) to information in
the genome. This general picture is meant to embrace a variety of theories,
present and future, and arange of foreseeable scientific discoveries.
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But the picture does not embrace just any theory or discovery. Conceiv-
ably scientists might discover that there is insufficient information in the
genome to specify any innate circuitry, or no known mechanism by which it
could be wired into the brain. Or perhaps they will discover that brains are
made out of general-purpose stuff that can soak up just about any patternin
the sensory input and organize itself to accomplish just about any goal. The
former discovery would make innate organization impossible; the latter
would make it unnecessary. Those discoveries would call into question the
very concept of human nature. Unlikethe moral and political objectionsto the
concept of human nature (objections that | discuss in the rest of this book),
these would be scientific objections. If such discoveries are on the horizon, |
had better look at them carefully.

This chapter isabout three scientific developmentsthat are sometimesin-
terpreted as undermining the possibility of acomplex human nature. The first
comes from the Human Genome Project. When the sequence of the human
genome was published in 2001, geneticists were surprised that the number of
genes was lower than they had predicted. The estimates hovered around
34,000 genes, which lieswell outside the earlier range of 50,000 to 100,000.
Some editorialists concluded that the smaller gene count refuted any claim
about innate talents or tendencies, because the date istoo small to contain
much writing. Some even saw it as vindicating the concept of free will: the
smaller the machine, the more room for aghost.

The second challenge comes from the use of computer models of neural
networks to explain cognitive processes. These artificial neural networks can
often be quite good at learning statistical patternsin their input. Some model-
ers from the school of cognitive science called connectionism suggest that
generic neural networks can account for all of human cognition, with little or
no innate tailoring for particular faculties such as social reasoning or lan-
guage. In Chapter 2 we met the founders of connectionism, David Rumelhart
and James McClelland, who suggested that people are smarter than rats only
because they have more associative cortex and because their environment con-
tains aculture to organize it.

The third comes from the study of neural plasticity, which examines how
the brain develops in the womb and early childhood and how it records expe-
rience asthe animal learns. Neuroscientists have recently shown how the brain
changes in response to learning, practice, and input from the senses. One spin
on these discoveries may be caled extreme plasticity. According to this slant,
the cerebral cortex-the convoluted gray matter responsible for perception,
thinking, language, and memory-is a protean substance that can be shaped
amost limitlessly by the structure and demands of the environment. The
blank slate becomes the plastic date.

Connectionism and extreme plasticity are popular among cognitive sci-
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entists at the West Pole, who reject acompletely blank slate but want to restrict
innate organization to simple biasesin attention and memory. Extreme plas-
ticity also appeals to neuroscientistswho wish to boost the importance of their
field for education and social policy, and to entrepreneurs selling products to
speed up infant development, cure learning disabilities, or sow down aging.
Outside the sciences, dl three developments have been welcomed. by some
scholars in the humanities who want to beat back the encroachments of biol-
ogy.! The lean genome, connectionism, and extreme plasticity are the Blank
Slate'slast stand.

The point of this chapter isthat these claims are not vindications of the
doctrine of the Blank Slate but productsof the BlankSlate. Many people (in-
cluding a few scientists) have selectively read the evidence, sometimes in
bizarre ways, to fit with aprior belief that the mind cannot possibly have any
innate structure, or with simplistic notions of how innate structure, if it did
exist, would be encoded in the genes and develop in the brain.

| should say at the outset that | find these latest-and-best blank-slate the-
ories highly implausible-indeed, barely coherent. Nothing comes out of
nothing, and the complexity of the brain hasto corne from somewhere. It can-
not corne from the environment alone, because the whole point of having a
brain isto accomplish certain goals, and the environment has no idea what
those goasare. A given environment can accommodate organisms that build
darns, migrate by the stars, trill and twitter to impress the females, scent-mark
trees, write sonnets, and so on. To one species, asnatch of human speech isa
warning to flee; to another, it isan interesting new sound to incorporate into
its own vocal repertoire; to athird, it isgrist for grammatical analysis. Infor-
mation in the world doesn't tell you what to do with it.

Also,braintissue isnot some geniethat can grant itsowner any power that
would corne in handy. It isaphysica mechanism, an arrangement of matter
that converts inputs to outputs in particular ways. The idea that a single
generic substance can seein depth, control the hands, attract amate, bring up
children, elude predators, outsmart prey, and so on, without some degree of
specialization, isnot credible. Saying that the brain solvesthese problems be-
cause of its"plasticity” isnot much better than saying it solvesthem by magic.

Still,in this chapter | will examinethe latest scientific objectionsto human
nature carefully. Each of the discoveriesisimportant on its own terms, even if
it does not support the extravagant conclusions that have been drawn. And
once the last supports for the Blank Slate have been evaluated, | can properly
sum up the scientific casefor the alternative.

THE HUMAN GENOME is often seen asthe essence of our species, so it is not
surprising that when its sequence was announced in 2001 commentators
rushed to giveit the correct interpretation for human affairs. Craig Venter,
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whose company had competed with a public consortium in the race to se-
guence the genome, said at a press conference that the smaller-than-expected
gene count shows that "we simply do not have enough genes for this idea of bi-
ological determinismto be right. The wonderful diversity of the human species
is not hard-wired in our genetic code. Our environments are critical." In the
United Kingdom, The Guardian headlined its story, "Revealed: The Secret of
Human Behaviour. Environment, Not Genes, Keyto Our Acts"} An editorial in
another British newspaper concluded that “we are morefree, it seems, than we
had realized." Moreover, the finding "offers comfort for the left, with its belief
in the potential of al, however deprived their background. But it is damning
for the right, with its fondness for ruling classesand original sin,""

All this from the number 34,000! Which leads to the question, What num-
ber of genes would have proven that the diversity of our specieswaswired into
our genetic code, or that we are less free than we had realized, or that the po-
litical right is right and the left is wrong? 50,000? 150,000? Conversdly, if it
turned out that we had only 20,000 genes, would that have made us even freer,
or the environment even more important, or the political left even more
comfortable? The fact is that no one knows what these numbers mean. No
one has the slightest idea how many genes it would take to build a system of
hard-wired modules, or a general-purpose learning program, or anything in
between-to say nothing of original sin or the superiority of the ruling class.
In our current state of ignorance of how the genes build abrain, the number
of genes in the human genome isjust a number.

If you don't believe this, consider the roundworm Caenorhabditis degans,
which has about 18,000 genes. By the logic of the genome editorialists, it
shoul d be twice asfree, be twice asdiverse, and have twice asmuch potential as
ahuman being. In fact, it isamicroscopic worm composed of 959 cellsgrown
by arigid genetic program, with a nervous system consisting of exactly 302
neurons in a fixed wiring diagram. Asfar as behavior is concerned, it eats,
mates, approaches and avoids certain smells, and that's about it. This alone
should make it obviousthat our freedom and diversity of behavior come from
having a complex biological makeup, not asimple one.

Now, it isa genuine puzzle why humans, with their hundred trillion cells
and hundred billion neurons, need only twice as many genes asa humbl elittle
worm. Many biologistsbelieve that the human genes have been undercounted.
The number of genesin agenome can only be estimated; right now they can-
not literally be totted up. Gene-estimating programslook for sequencesin the
DNA that are similar to known genes and that are active enough to be caught
in the act of building a protein." Genes that are unique to humans or active
only in the developing brain of the fetus-the genes most relevant to human
_ nature-and other inconspicuous genes could evade the software and get left
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out of the estimates. Alternative estimates of 57,000,75,000, and even 120,000
human genes are currently being bruited about." Still, even if humans had six
times as many genes as aroundworm rather than just twice as many, the puz-
Zlewould remain.

Most biologists who are pondering the puzzle don’t conclude that hu-
mans are less complex than we thought. Instead they conclude that the num-
ber of genes in agenome has littleto do with the complexity of the organism.'
A single gene does not correspond to asingle component in such away that an
organism with 20,000 genes has 20,000 components, an organism with 30,000
genes has 30,000 components, and so on. Genes specify proteins, and some of
the proteins do becomethe meat and juices of an organism. But other proteins
turn genes on or off, speed up or slow down their activity, or cut and splice
other proteins into new combinations. James Watson points out that we
should recalibrate our intuitions about what a given number of genes can do:
"Imagine watching a play with thirty thousand actors. You'd get pretty con-
fused.”

Depending on how the genes interact, the assembly process can be much
more intricate for one organism than for another with the same number of
genes. In a simple organism, many of the genes simply build a protein and
dump it into the stew. In a complex organism, one gene may turn on asecond
one, which speeds up the activity of athird one (but only if afourth oneisac-
tive), which then turns off the original gene (but only if afifth oneisinactive),
and so on. This defines akind of recipe that can build amore complex organ-
ism out of the same number of genes. The complexity of an organism thus de-
pends not just on its gene count but on the intricacy of the box-and-arrow
diagram that captures how each gene impinges on the activity of the other
genes." And because adding agene doesn't just add an ingredient but can mul-
tiply the number of ways that the genes can interact with one another, the
complexity of organisms depends on the number of possible combinations of
active and inactive genes in their genomes. The geneticist Jean-Michel Claverie
suggests that it might be estimated by the number two (active versus inactive)
raised to the power of the number of genes. By that measure, ahuman genome
isnot twice as complex as a roundworm genome but 2% 000 (a one followed by
4,800 zeroes) times as complex."

There are two other reasons why the complexity of the genome is not re-
flected in the number of genes it contains. One is that a given gene can pro-
duce not just one protein but several. A gene istypically broken into stretches
of DNA that code for fragments of protein (exons) separated by stretches of
DNA that don't (introns), abit like amagazine article interrupted by ads. The
segments of agene can then be spliced together in multiple ways. A gene com-
posed of exons A, B, C, and D might give rise to proteins corresponding to
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ABC, ABD, ACD, and so on-as many asten different proteins per gene. This
happensto agreater degree in complex organismsthan in simple ones.'?

Second, the 34,000 genes take up only about 3 percent of the human
genome. Therest consists of DNA that does not code for protein and that used
to be dismissed as“junk.” But as one biologist recently put it, " The term 'junk
DNA'is a reflection of our ignorance,"!" The size, placement, and content of
the noncoding DNA can have dramatic effects on the way that nearby genes
are activated to make proteins. Information in the billions of bases in the non-
coding regions of the genome is part of the specification of a human being,
above and beyond the information contained in the 34,000 genes.

The human genome, then, isfully capable of building acomplex brain, in
spite of the bizarre proclamations of how wonderful it isthat people are al-
most as simple as worms. Of course "the wonderful diversity of the human
species is not hard-wired in our genetic code,” but we didn't need to count
genes to figure that out-we already know it from the fact that achild growing
up in Japan speaks Japanese but the same child growing up in England would
speak English. It isan example of a syndrome we will meet elsewhere in this
book: scientific findings spin-doctored beyond recognition to make a moral
point that could have been made more easily on other grounds.

THE SECOND SCIENTIFIC defense of the Blank Slate comes from connection-
ism, the theory that the brainislikethe artificial neural networks simulated on
computersto learn statistical patterns. 12

Cognitive scientists agree that the elementary processes that make up the
instruction set of the brai n-storing and retrieving an association, sequencing
elements, focusing attention-are implemented in the brain as networks of
densely interconnected neurons (brain cells). The question is whether a
generic kind of network, after being shaped by the environment, can explain
al of human psychology, or whether the genome tailors different networks
‘to the demands of particular domains: language, vision, morality, fear, lust,
intuitive psychology, and so on. The connectionists, of course, do not believe
in ablank date, but they do believe in the closest mechanistic equivalent, a
general-purpose learning device.

What isaneural network? Connectionists use the term to refer not to real
neural circuitry in the brain but to a kind of computer program based on the
metaphor of neurons and neural circuits. In the most common approach, a
"neuron” carriesinformation by being more or lessactive. The activity level in-
dicates the presence or absence (or intensity or degree of confidence) of asim-
ple feature of the world. The feature may be a color, aline with acertain slant,
aletter of the alphabet, or aproperty of an animal such ashaving four legs.

A network of neurons can represent different concepts, depending on
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which ones are active. If neuronsfor "yellow:'"flies:" and "sings» are active, the
network isthinking about a canary; if neurons for "silver:' "flies." and "roars"
are active, it isthinking about an airplane. An artificial neural network com-
putes in the following manner. Neurons are linked to other neurons by con-
nectionsthat work something like synapses. Each neuron counts up theinputs
from other neurons and changes its activity level in response. The network
learns by allowing the input to change the strengths of the connections. The
strength of a connection determines the likelihood that the input neuron will
excite or inhibit the output neuron.

Depending on what the neurons stand for, how they are innately wired,
and how the connections change with training, a connectionist network can
learnto compute various things. | f everything is connected to everything else,
anetwork can soak up the correlations among features in a set of objects. For
example, after exposureto descriptions of many birdsit can predict that feath-
ered singing things tend to fly or that feathered flying things tend to sing or
that singing flying things tend to have feathers. If anetwork has an input layer
connected to an output layer, it can learn associations between ideas, such as
that small soft flying things are animals but large metallic flying things are ve-
hicles. Ifits output layer feeds back to earlier layers, it can crank out ordered
seguences, such asthe sounds making up aword.

The appeal of neural networks isthat they automatically generalize their
training to similar new items. If a network has been trained that tigers eat
Frosted Flakes, it will tend to generalize that lions eat Frosted Flakes, because
"eating Frosted Flakes' has been associated not with "tigers" but withsimpler
featureslike"roars" and "haswhiskers:' which make up part of the representa-
tion of lions, too. The school of connectionism, like the school of association-
ism championed.by Locke, Hume, and Mill) asserts that these generalizations
are the crux of intelligence. If so, highly trained but otherwise generic neural
networks can explain intelligence:

Computer modelers often set their models on simplified toy problemsto
provethat they canwork in principle. The question then becomeswhether the
models can "scale up" to more realistic problems, or whether) as skeptics say,
the modeler «isclimbing trees to get to the moon," Here we have the problem
with connectionism. Simple connectionist networks can manage impressive
displays of memory and generalization incircumscribed problems like read-
ing alist of words or learning stereotypes of animals. But they are simply too
underpowered to duplicate more realistic feats of human intelligence like un-
derstanding a sentence or reasoning about living things.

Humans don't just loosely associate things that resemble each other, or
thingsthat tend to occur together. They have combinatorial mindsthat enter-
tain propositions about what is true of what, and about who did what to
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whom, when and where and why. And that requires acomputational architec-
ture that is more sophisticated than the uniform tangle of neurons used in
generic connectionist networks. It requires an architecture equipped with log-
ical apparatuslikerules, variables, propositions, goa states, and different kinds
of datastructures, organized into larger systems. M any cognitive scientists have
made this point, including Gary Marcus, Marvin Minsky, Seymour Papert,
Jerry Fodor, Zenon Pylyshyn, John Anderson, Tom Bever, and Robert Hadley,
and it isacknowledged aswell by neural network modelerswho are not in the
connectionist school, such as John Hummel, Lokendra Shastri, and Paul
Smolensky.":' | have written at length on the limits of connectionism, both in
scholarly papers and in popul ar books; here isasummary of my own case. 14

In asection called "Connectoplasm” in How the Mind Works, | laid out
some simple logical relationships that underlie our understanding of a com-
plete thought (such asthe meaning of-a sentence) but that are difficult to rep-
resent in generic networks." One is the distinction between a kind and an
individual: between ducksin general and this duck in particular. Both have the
same features (swims, quacks, has feathers, and so on), and both are thus rep-
resented by the same set of active unitsin astandard connectionist model. But
people know the difference.

A second talent is compositionality: the ability to entertain a new, com-
plex thought that is not just the sum of the simple thoughts composing it but
depends on their relationships. The thought that cats chase mice, for example,
cannot be captured by activating aunit each for "cats;' "mice;' and " chase;' be-
cause that pattern could just aseasily stand for mice chasing cats.

A third logical talent is quantification (or the binding of variables): the
difference between fooling some of the people all of the time and fooling all of
the people some of the time. Without the computational equivalent of x's, y’s,
parentheses, and statements like"For all X," amodel cannot tell the difference.

A fourth isrecursion: the ability to embed one thought inside another, so
that we can entertain not only the thought that Elvislives, but thethought that
the National Enquirer reported that Elvis lives, that some people believe the
National Enquirer report that Elvislives, that it is amazing that some people
believe the National Enquirer report that Elvislives, and so on. Connectionist
networks would superimpose these propositions and thereby confuse their
various subjects and predicates.

A final elusive talent isour ability to engage in categorical, as opposed to
fuzzy, reasoning: to understand that Bob Dylan isa grandfather, even though
he isnot very grandfatherly, or that shrews are not rodents, though they look
just like mice. With nothing but a soup of neurons to stand for an object's
properties, and no provision for rules, variables, and definitions, the networks
fall back on stereotypes and are bamboozled by atypical examples.
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In Words and Rules | aimed a microscope on asingle phenomenon of lan-
guage that has served as a test case for the ability of generic associative net-
works to account for the essence of language: assembling words, or pieces of
words, into new combinations. People don't just memorize snatches of lan-
guage but create new ones. A simple example isthe English past tense. Given a
.neologism like to spamor to snarl, people don't have to run to the dictionary
to look up their past-tense forms; they instinctively know that they are
spammedand snarfed. The talent for assembling new combinations appears as
early as age two, when children overapply the past-tense suffix to irregular
verbs, asin Weholded the babyrabhits and Horton heared a \Who.16

The obviousway to explain this talent isto appeal to two kinds of compu-
tational operationsin the mind: Irregular forms like heldand heard are stored
in and retrieved from memory, just like any other word. Regular forms like
walk-walked can be generated by a mental version of the grammatical rule
"Add -ed to the verb.” The rule can apply whenever memory fails. It may be
used when a word is unfamiliar and no past-tense form had been stored in
memory, asin tospam,and it may be used by children when they cannot recall
an irregular form like heard and need some way of marking its tense. Com-
bining a suffix with averb isasmall example of an important human talent:
combining words and phrases to create new sentences and thereby express
new thoughts. Itisone of the new ideas of the cognitive revolution introduced
in Chapter 3, and one of the logical challengesfor connectionism I listed in the
preceding discussion.

Connectionists have used the past tense asaproving ground to seeif they
could duplicate this textbook example of human creativity without using a
rule and without dividing the labor between a system for memory and a sys-
tem for grammatical combination. A series of computer models have tried to
generate past-tense forms using simple pattern associator networks. The net-
works typically connect the soundsin verbs with the soundsin the past-tense
form: -amwith -ammed, -ingwith -ung, and so on. The models can then gen-
erate new forms by analogy, just like the generalization from tigers to lions:
trained on crammed, amodel can guess spammed; trained on folded, it tendsto
say holded.

But human speakers do far more than associate sounds with sounds, and
the models thus fail to do them justice. The failures come from the absence of
machinery to handle logical relationships. Most of the models are baffled by
new words that sound different from familiar words and hence cannot be gen-
eralized by analogy. Given the novel verb to frilg, for example, they come up
not with frilged, aspeople do, but with an odd mishmash likefreeded. That is
because they lack the device of avariable, likex in algebra or "verb" in gram-
mar, which can apply to any member of a category, regardless of how familiar
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its properties are. (This isthe gadget that allows people to engage in categori-
cal rather than fuzzy reasoning.) The networks can only associate bits of
sound with bits of sound, so when confronted with a new verb that does not
sound like anything they weretrained on, they assemble apastiche of the most
similar sounds they can find in their network.

The models also cannot properly distinguish among verbs that have the
same sounds but different past-tense forms, such as ringthe bell-rangthe bell
and ringthecity-ringed thecity. That isbecause the standard models represent
only sound and are blind to the grammatical differences among verbsthat call
for different conjugations. The key difference here isbetween simple roots like
ringin the sense of "resonate” (past tense rang) and complex verbs derived
from nouns likeringin the sense of “form aring around" (past tense ringed).
To register that difference, alanguage-using system has to be equipped with
compositional data structures (such as"averb made from the nounring") and
not just abeanbag of units.

Y etanother problem isthat connectionist networks track the statistics of
the input closely: how many verbs of each sound pattern they have encoun-
tered. That leavesthem unable to account for the epiphany in which young
children discover the -ed rule and start making errors like holdedand heared.
Connectionist modelers can induce these errors only by bombarding the net-
work with regular verbs (so asto burn in the -ed) in away that isunlike any-
thing real children experience. Finadly, a mass of evidence from cognitive
neuroscience shows that grammatical combination (including regular verbs)
and lexical lookup (includingirregular verbs) are handled by different systems
in the brain rather than by a single associative network.

It's not that neural networks are incapable of handling the meanings of
sentences or the task of grammatical conjugation. (They had better not be,
sincethe very idea that thinking isaform of neural computation requires that
somekind of neural network duplicate whatever the mind can do.I The prob-
lem liesin the credo that one can do everything with ageneric model aslong
asit issufficiently trained. Many modelers have beefed up, retrofitted, or com-
bined networks into more complicated and powerful systems. They have ded-
icated hunks of neural hardware to abstract symbols like "verb phrase" and
"proposition" and have implemented additional mechanisms (such as syn-
chronized firing patterns) to bind them together in the equivalent of compo-
sitional, recursive symbol structures. They haveinstalled banks of neurons for
words, or for English suffixes, or for key grammatical distinctions. They have
built hybrid systems, with one network that retrieves irregular forms from
memory and another that combines averb with a suffix.i»

A system assembled out of beefed-up subnetworks could escape al the
criticisms. But then wewould no longer be talking about ageneric neural net-
work! Wewould be talking about a complex system innately tailored to com-
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pute atask that people are good at. In the children's story called " Stone Soup;’
ahobo borrows the use of awoman'’s kitchen ostensibly to make soup from a
stone. But he gradually asksfor more and more ingredients to balance the fla-
vor until he has prepared arich and hearty stew at her expense. Connectionist
modelerswho claim to build intelligence out of generic neural networkswith-
out requiring anything innate are engaged in a similar business. The design
choicesthat make a neural network system smart-what each of the neurons
represents, how they arewired together, what kinds of networks are assembled
into a bigger system, in which way-embody the innate organization of the
part of the mind being modeled. They are typically hand-picked by the mod-
eler, likean inventor rummaging through abox of transistors and diodes, but
in areal brain they would have evolved by natural selection (indeed, in some
networks, the architecture of the model does evolveby asimulation of natural
selection) .18 The only alternative isthat some previous episode of learning | eft
the networks in a state ready for the current learning, but of course the buck
has to stop at someinnate specification of the first networks that kick off the
learning process.

So the rumor that neural networks can replace mental structure with sta-
tistical learning is not true. Simple, generic networks are not up to the de-
mands of ordinary human thinking and speaking; complex, specialized
networks are a stone soup in which much of the interesting work has been
done in setting up the innate wiring of the network. Once this is recognized,
neural network modeling becomes an indispensable complement to the the-
ory of acomplex human nature rather than areplacement for it." It bridges
the gap between the elementary steps of cognition and the physiological activ-
ity of the brain and thus serves as an important link in the long chain of ex-
planation between biology and culture.

FOR MOST OF its history, neuroscience wasfaced with an embarrassment: the
brain looked asif it were innately specified in every detail. When it comes to
the body, we can see, many of the effectsof aperson's life experience: it may be
tanned or pale, calused or soft, scrawny or plump or chiseled. But no such
marks could be found in the brain. Now, something has to be wrong with this
picture. Peoplelearn, and learn massively:they learn their language, their cul-
ture, their know-how, their database of facts. Also, the hundred trillion con-
nections in the brain cannot possibly be specified individually by a
750-megabyte genome. The brain somehow must change in response to its
input; the only question ishow.

Weare finally beginning to understand how. The study of neural plastic-
ity ishot. Almost every week seesadiscovery about how the brain getswired
in the womb and tuned outside it. After al those decades in which no one
could find anything that changed in the brain, it is not surprising that the
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discovery of plasticity has given the nature-nurture pendulum a push. Some
people describe plasticity as a harbinger of an expansion of human potential
in which the powers of the brain will be harnessed to revolutionize childrear-
ing, education, therapy, and aging. And several manifestos have proclaimed
that plasticity proves that the brain cannot have any significant innate organi-
zation." In RethinkingInnateness, Jeffrey Elman and ateam of West Pole con-
nectionists write that predispositions to think about different things in
different ways (language, people, objects, and so on) may be implemented in
the brain only as"attention-grabbers" that ensure that the organism will re-
ceive«massive experience of certain inputs prior to subsequent learning,"? In
a «constructivist manifesto,” the theoretical neuroscientists Stephen Quartz
and Terrence Sejnowski write that «although the cortex isnot atabularasa ...
it islargely equipotential at early stages;' and therefore that innatist theories
“«appear implausible."22

Neural development and plasticity unquestionably make up one of the
great frontiers of human knowledge. How a linear string of DNA can direct
the assembly of an intricate three-dimensional organ that lets us think, fee,
and learn isa problem to stagger the imagination, to keep neuroscientists en-
gaged for decades, and to belie any suggestion that we are approaching «the
end of science."

And the discoveries themselves are fascinating and provocative. The cere-
bral cortex (outer gray matter) of the brain haslong been known to be divided
into areas with different functions. Some represent particular body parts; oth-
ersrepresent the visual field or the world of sound; still others concentrate on
aspects of language or thinking. Wenow know that with learning and practice
some of their boundaries can move around. (This does not mean that the
brain tissue literally grows or shrinks, only that if the cortex is probed with
electrodes or monitored with ascanner, the boundary where one ability leaves
off and the next one begins can shift.) Violinists, for example, have an ex-
panded region of cortex representing the fingers of the left hand." If aperson
or amonkey istrained on asimple task like recognizing shapes or attending to
alocation in space, neuroscientists can watch as parts of the cortex, or even in-
dividual neurons, take on the job."

The reallocation of brain tissue to new tasks is especially dramatic when
peoplelose the use of asense or body part. Congenitally blind people usetheir
visual cortex to read Braille." Congenitally deaf people use part of their audi-
tory cortex to process sign language." Amputees use the part of the cortex
formerly serving the missing limb to represent other parts of their bodies."
Y oung children can grow up relatively normal after traumas to the brain that
would turn adults into basket cases-even removal of the entire left hemi-
sphere, which in adults underlies language and logical reasoning." All this
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suggests that the allocation of brain tissue to perceptual and cognitive
processesisnot done permanently and on the basis of the exact |ocation of the
tissue in the skull) but depends on how the brain itself processes information.

This dynamic allocation of tissue can aso be seen as the brain putsitself
together in the womb. Unlike a computer that gets assembled in afactory and
is turned on for the first time when complete) the brain is active whileit is
being assembled) and that activity may take part in the assembly process. Ex-
periments on cats and other mammals have shown that if abrainischemically
silenced during fetal development it may end up with significant abnormali-
ties." And patches of cortex develop differently depending on the kind of
input they receive. In an experimental tour de force) the neuroscientist Mrig-
anka Sur literally renired the brains of ferrets so that signals from their eyesfed
into the primary auditory cortex) the part of the brain that ordinarily receives
signals from the ears.” When he then probed the auditory cortex with elec-
trodes) he found that it acted in many ways like the visual cortex. Locationsin
the visual field were laid out like amap) and individual neurons responded to
lines and stripes at a particular orientation and direction of movement) simi-
lar to the neuronsin an ordinary visual cortex. The ferrets could even use their
rewired brainsto move toward objectsthat were detectable by sight alone. The
input to the sensory cortex must help to organize it; visual input makes the
auditory cortex work something like the visual cortex.

What do these discoveries mean? Do they show that the brainis"able to be
shaped) molded) modeled) or sculpted:' as the dictionary definition of plastic
would suggest? In the rest of this chapter | will show you that the answer is
no." Discoveries of how the brain changes with experience do not show that
learning is more powerful than we thought) that the brain can be dramatically
reshaped by itsinput, or that the genes do not shapethebrain. Indeed, demon-
strations of the plasticity of the brain are lessradical than they first appear: the
supposedly plastic regions of cortex are doing pretty much the samething they
would have been doing if they had never been altered. Andthe most recent dis-
coveries on brain development have refuted the idea that the brain islargely
plastic. Let me go overthese pointsin turn.

THE FACT THAT the brain changes when we learn is not) as some have
claimed) aradical discovery with profound implications for nature and nur-
ture or human potential. Dmitri Karamazov could have deduced it in his
nineteenth-century prison cell as he mulled over the fact that thinking comes
from quivering nerve tails rather than an immaterial soul. If thought and ac-
tion are products of the physical activity of the brain) and if thought and
action can be affected by experience) then experience has to leave a trace in
the physical structure of the brain.

The Slate's Last Stand | 85



So there is no scientific question asto whether experience, learning, and
practice affect the brain; they surely do if we are even vaguely on the right
track. It is not surprising-that people who can play the violin have different
brains from those who cannot, or that masters of sign language or of Braille
have different brains from people who speak and read. Your brain changes
when you are introduced to anew person, when you hear abit of gossip, when
you watch the Oscars, when you polish your golf stroke-in short, whenever
an experience leavesatrace in the mind. The only question is howlearning af-
fects the brain. Are memories stored in protein sequences, in new neurons or
synapses, or in changes in the strength of existing synapses? When someone
learns a new skill, isit stored only in organs dedicated to learning skills (like
the cerebellum and the basal ganglia), or does it also adjust the cortex? Does an
increase in dexterity depend on using more sgquare centimeters of cortex or on
using a greater concentration of synapses in the same number of square cen-
timeters? These are important scientific problems, but they say nothing about
whether people can learn, or how much. We already knew trained violinists
play better than beginners or wewould never have put their heads in the scan-
ner to begin with. Neural plasticity isjust another name for learning and de-
velopment, described at a different level of analysis.

All this should be obvious, but nowadays any banality about learning can
be dressed up in neurospeak and treated like a great revelation of science. Ac-
cording to a New York Timesheadline, «Tak therapy, a psychiatrist maintains,
can ater the structure of the patient's brain,"? | should hope so, or elsethe
psychiatrist would be defrauding her clients. «Environmental manipulation
can change the way [achild's] brain develops;' the pediatric neurologist Harry
Chugani told the Boston Globe. “A child surrounded by aggression, violence, or
inadequate stimulation will reflect these connections in the brain and behav-
ior»33 Well, yes; if the environment affects the child at all, it would do so by
changing connections in the brain. A special issue of the journal Educational
Technology and Society was intended «to examine the position that learning
takes place in the brain of the learner, and that pedagogies and technologies
should be designed and evaluated on the basis of the effect they have on stu-
dent brains." The guest editor (abiologist) did not say whether the alternative
wasthat | earning takes place in some other organ of the body likethe pancreas
or that it takes place in an immaterial soul. Even professors of neuroscience
sometimes proclaim «discoveries' that would be news only to believers in a
ghost in the machine: «Scientists have found that the brain is capable of alter-
ing its connections. ... You have the ability to change the synaptic connec-
tions within the bran»34 Good thing, because otherwise we would be
permanent amnesiacs.

This neuroscientist isan executive at acompany that «usesbrain research
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and technology to develop productsintended to enhance human learning and
performance:' one of many new companieswith that aspiration. " The human
being has unlimited creativity if focused and nurtured properly:' saysaconsul-
tant who teaches clients to draw diagrams that "map their neural patterns,”
«The older you get, the more connections and associations your brain should
be making:' said a satisfied customer; «Therefore you should have moreinfor-
mation stored in your brain. Youjust need to tap into it»35 Many people have
been convinced by the public pronouncements of neuroscience advocates-
on the basis of no evidence whatsoever-that varying the route you take when
driving home can stave off the effectsof aging." And then thereisthe market-
inggenius who readlized that blocks, balls, and other toys «provide visual and
tactile stimulation» and «encourage movement and tracking;' part of alarger
movement of «brain-based» childrearing and education that we will meet
again in the chapter on children."

These companies tap into people's belief in aghost in the machine by im-
plying that any form of learningthat affectsthe brain (asopposed, presumably,
to the kinds of learning that don't affect the brain) isunexpectedly real or deep
or powerful. But thisismistaken. All learning affectsthe brain. It isundeniably
exciting when scientists make a discovery about how learning affectsthe brain,
but that does not make the learning itself any more pervasive or profound.

A SECOND MISINTERPRETATION of neural plasticity can be traced to the be-
lief that there isnothing in the mind that was not first in the senses. The most
highly publicized discoveries about cortical plasticity concern primary sen-
sory cortex, the patches of gray matter that first receivesignals from the senses
(viathe thalamus and other subcortical organs). Writers who use plasticity to
prop up the Blank Slate assume that if primary sensory cortex is plastic, the
rest of the brain must be even more plastic, because the mind is built out of
sensory experience. For example, one neuroscientist was quoted as saying that
Sur's rewiring experiments «challengethe recent emphasis on the power of the
genes»and «will push peopleback toward more consideration of environmen-
tal factors in creating normal brain organization.?"

But if the brain isa complex organ with many parts, the moral does not
follow. Primary sensory cortex is not the bedrock of the mind but a gadget,
one of many in the brain, that happens to be specialized for certain kinds of
signal processing in the first stages of sensory analysis. Let’s suppose that pri-
mary sensory cortex realy were formless, getting al its structure from the
input. Would that mean that the entire brain is formless and gets dl of its
structure from the input? Not at all. For one thing, even primary sensory cor-
tex isjust one part of a huge, intricate system. To put things in perspective,
here isarecent diagram of the wiring of the primatevisual system."
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Primary visual cortex isthe box near the bottom labeled "VI1." 1t is one of at
least fifty distinct brain areas devoted to visual processing, and they are inter-
connected in precise ways. (Despite the spaghetti-like appearance, not every-
thing is connected to everything else. Only about a third of the logically
possible connections between components are actually present in the brain.)
Primary visual cortex, by itself,isnot enough to seewith. Indeed, it isso deeply
buried in the visual system that Francis Crick and the neuroscientist Christof
Koch have argued that we are not conscious of anything that goeson in it.*
What we see-familiar colored objects arranged in a scene or moving in par-
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ticular ways-isaproduct of the entire contraption. So even if the innards of
the VI box were completely specified by itsinput) wewoul d haveto explain the
architecture of the rest of the visual system-the fifty boxes and their connec-
tions. | don’t mean to imply that the entire block diagram isgenetically speci-
fied) but much of it almost certainly is."

And of course the visual system itself must be put into perspective) because
itisjust one part of the brain. The visual system dominates some half-dozen of
the more than fifty maj or areas of the cortex that can be distinguished by their
anatomy and connections. Many of the othersunderlie other functions such as
language, reasoning) planning) and social skills. Though no one knows to what
extent they are genetically prepared for their computational roles) there are
hintsthat the genetic influenceissubstantial.f The divisions are established in
the womb) even if the cortex iscut off from sensory i nput during devel opment.
Asdevel opment proceeds, different sets of genes are activated in different re-
gions. The brain has a well-stocked toolbox of mechanisms to interconnect
neurons, including molecules that attract or repel axons (the output fibers of
neurons) to guide them to their targets) and molecules that gluethem in place
or ward them away. The number) size)and connectivity of cortical areas differ
among species of mammals) and they differ between humans and other pri-
mates. This diversity is caused by genetic changes in the course of evolution
that are beginning to be understood." Geneticists recently discovered) for ex-
ample, that different sets of genes are activated in the developing brain of hu-
mans and the devel oping brains of chimpanzees. 44

The possibility that cortical areas are specialized for different tasks has
been obscured by the fact that different parts of the cortex look similar under
amicroscope. But because the brain isan information-processing system) that
means little. The microscopic pits on aCD look the same regardless of what is
recorded on it) and the strings of characters in different books | ook the same
to someone who cannot read them. In an information-carrying medium, the
content liesin combinatorial patterns among the elements-in the case of the
brain) the details of the microcircuitry-and not in their physical appearance.

And the cortex itself isnot the entire brain. Tucked beneath the cortex are
other brain organs that drive important parts of human nature. They include
the hippocampus) which consolidates memory and supports mental maps, the
amygdala, which colors experience with certain emotions) and the hypothal a-
mus) which originates sexual desire and other appetites. Many neuroscientists,
even when they are impressed by the plasticity of the cortex) acknowledge that
subcortical structures are far less plastic." This is not a minor cavil about
anatomy. Some commentators have singled out evolutionary psychology as a
casualty of neural plasticity, saying that the changeability of the cortex proves
that the brain cannot support evolutionary specializations." But most pro-
posals in evolutionary psychology are about drives like fear, sex) love) and
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aggression, which reside largely in subcortical circuitry. More generally, on
anyone's theory an innately shaped human ability would have to be imple-
mented in a hetworkof cortical and subcortical areas, not in asingle patch of
sensory cortex.

ANOTHER BASIC POINT about the brain has been lost in the recent enthusi-
asm for plasticity. A discovery that neural activity iscrucial for brain develop-
ment does not show either that learning iscrucial in shaping the brain or that
genesfail to shape the brain.

The study of neural development is often framed in terms of nature and
nurture, but it ismore fruitful to think of it asaproblem in developmental bi-
ology-how a ball of identical cells differentiates into a functioning organ.
Doing so stands the conventional assumptions of associationism on their
head. Primary sensory cortex, rather than being the firmest part of the brain
on top of which successive stories can only be even more plastic, may be the
part of the brain that is most dependent on the input for proper development.

In assembling abrain, acomplete genetic blueprint isout of the question
for two reasons. One isthat a gene cannot anticipate every detail of the envi-
ronment, including the environment consisting of the other genes in the
genome. It has to specify an adaptive developmental program that ensures that
the organism as a whole functions properly across variations in nutrition,
other genes, growth rates over the lifespan, random perturbations, and the
physical and socia environment. And that requires feedback from the way the
rest of the organism isdeveloping.

Takethe development of the body. The genes that build a femur cannot
specify the exact shape of the ball on top, because the ball hasto articulate with
the socket in the pelvis, which is shaped by other genes, nutrition, age, and
chance. So the ball and the socket adjust their shapes as they rotate against
each other while the baby kicksin the womb. (We know this because experi-
mental animals that are paralyzed while they develop end up with grossly de-
formed joints.) Similarly, the genes shaping the lens of the growing eyecannot
know how far back the retinais going to be or vice versa. So the brain of the
baby isequipped with afeedback loop that uses signals about the sharpness of
the image on the retinato slow down or speed up the physical growth of the
eyeball. These are good examples of "plasticity;' but the metaphor of plastic
material ismisleading. The mechanisms are not designed to alow variable en-
vironments to shape variable organs. They do the opposite: they ensure that
despite variable environments, a constant organ develops, one that is capable
of doingitsjab.

Likethe body, the brain must use feedback circuits to shape itself into a
working system. Thisisespecialy truein the sensory areas, which haveto cope
with growing sense organs. For that reason alone wewould expect the activity
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of the brain to playarole in its own development, even if its end state, like
those of the femur and the eyeball,isin some sense genetically specified. How
this happensisstill largely amystery, but weknow that patterns of neural stim-
ulation can trigger the expression of agene and that one gene can trigger many
others." Since every brain cell contains a compl ete genetic program, the ma-
chinery exists,in principle, for neural activity to trigger the development of an
innately organized neural circuitry in any of several different regions. If so,
brain activity would not be scul pting the brain; it would merely be telling the
genome where in the brain a certain neural circuit should go.

So even an extreme innatist need not believe that the brain differentiates
itself by the equivalent of GPS coordinates in the skull, following rules like" I f
you are between the left temple and the |eft ear, become alanguage circuit” (or
a fear circuit, or a circuit for recognizing faces). A developmental program
may be triggeredin apart of the developing brain by some combination of the
source of the stimulation, the firing pattern, the chemical environment, and
other signals. The end result may be afaculty that isseated in different parts of
the brain in different people. After al, the brain isthe organ of computation,
and the same computation can happen in different places aslong as the pat-
tern of information flow isthe same. In your computer, afileor program may
sit in different parts of memory or be fragmented across different sectors of
the disk and work the same way in every case. It would not be surprising if the
growing brain were at least that dynamic in allocating neural resources to
computational demands.

The other reason that brains can't rely on a complete genetic blueprint is
that the genomeisalimited resource. Genes are constantly mutating over evo-
lutionary time, and natural selection can weed out the bad ones only dowly.
Most evolutionary biologists believe that natural selection can support a
genome that isonly so big. That means that the genetic plans for a complex
brain have to be compressed to the minimum sizethat is consistent with the
brain's devel oping and working properly. Though more than half the genome
isput to work primarily or exclusivelyin the brain, that is not nearly enough
to specify thebrain's connection diagram.

The development program for the brain has to be resourceful. Take the
problem of getting every axon (output fiber) from the eyesto connect to the
brainin an orderly way.Neighboring points in the eye must connect to neigh-
boring pointsin the brain (an arrangement called topographic mapping), and
corresponding locations in the two eyesshould end up near each other in the
brain but not get mixed up with eachother.

Rather than giveeach axon agenetically specified address, the mammalian
brain may organize the connectionsin acleverer way. In her studies of brain
development in cats, the neuroscientist Carla Shatz has discovered that waves
of activity flow across each retina, first in one direction, then in some other di-
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rection." That means that neurons that are next to each other in asingle eye
will tend to fire at around the same time, because they are often hit by the same
wavefront. But axons from different eyes,or from distant locationsin the same
eye, will be uncorrelated in their activity, because awave passing over one will
miss the other. Just asyou could reconstruct the seating diagram of astadium
if the fans were doing “the wave" adong various directions and you knew only
who stood up at which time (since people who stood up at the same time had
to be seated near each other), the brain could reconstruct the spatial layout of
the two eyesby listening for which sets of input neurons were firing at the
same time. One of the rules of learning in neural networks, first outlined by
the psychologist D. 0. Hebb, isthat "neuronsthat fire together wire together;
neurons out of synch fail to link." Asthe waves crisscross the retina for days
and weeks, the visual thalamus downstream could organize itself into layers,
each from asingle eye, with adjacent neurons responding to adjacent parts of
the retina. The cortex, in theory, could organize itswiring in asimilar way."

Which parts of the brain actually use this auto-installation technique is
another matter. The visua system does not appear to need the technique to
grow topographically organized wiring; a rough topographic map develops
under the direct control of the genes. Some neuroscientists believe that the
fire-together-wire-together technique may still be used to make the maps
more precise or to segregate the inputsfrom the two eyesso That, too, has been
challenged, but let us assume it iscorrect and seewhat it means.

The fire-together-wire-together process could, in theory, be set in motion
by letting the eyeballs gaze at the world. The world has lines and edges that
stimulate neighboring parts of the retina at the same time, and that provides
the information the brain needs to set up or fine-tune an orderly map. But in
the case of Shatz's cats, it works without any environmental input at all. The vi-
sual system develops in the pitch-dark womb, before the animal's eyes are
open and before its rods and cones are even hooked up and functioning. The
retinal waves are generated endogenously by the tissues of the retina during
the period in which the visual brain has to wire itself up. In other words, the
eyegenerates atest pattern, and the brain usesit to complete its own assembly.
Ordinarily, axons from the eye carry information about things in the world,
but the developmental program co-opted those axons to carry information
about which neurons come from the same eyeor the same place in the eye. A
rough analogy occurred to me when | watched the cable TV installer figure out
which cable in the basement led to a particular room upstairs. He attached a
tone generator called a"screamer” to the end in the bedroom and then ran
downstairs to listen for the signal on each cable in the bouquet coming out of
the wall. Though the cableswere designed to carry atelevision signal upstairs,
not atest tone downstairs, they lent themselves to this other use during the in-
stallation process because an information conduit isuseful for both purposes.
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The moral isthat a discovery that brain development depends on brain activ-
ity may say nothing about learning or experience, only that the brain takes ad-
vantage of its own information-transmission abilities while wiring itself up.

Fire-together-wire-together isatrick that solvesaparticular kind of wiring
problem: connecting a surface of receptors to amaplike representation in the
cortex. The problem isfound not just in the visual system but in other spatial
senses such astouch. That isbecause the problem of tiling a patch of primary
visual cortex, which receivesinformation from the 2-D surface of the retina, is
similar to the problem of tiling a patch of primary somatosensory cortex,
which receivesinformation from the 2-D surface of the skin. Eventhe auditory
system may use the trick, because the inputs representing different sound fre-
guencies (roughly, pitches) originatein al-D membranein the inner ear, and
the brain treats pitch in audition the way it treats space in vision and touch.

But the trick may be useless elsewhere in the brain. The olfactory (smell)
system, for example, wires itself by a completely different technique. Unlike
sights, sounds, and touches, which are arranged by location when they arrive
at the sensory cortex, smells arrive al mixed together, and they are analyzed in
terms of the chemical compounds making them up, each detected by a differ-
ent receptor in the nose. Each receptor connectsto aneuron that carries itssig-
nal into the brain, and in this casethe genome really does use a different gene
for each axon when wiring .them into their respective places in the brain, a
thousand genesin all. It economizes on genesin aremarkable way.The protein
produced by each gene is used twice: once in the nose, as areceptor to detect
an airborne chemical, and a second time in the brain, as a probe at the end of
the corresponding axon to direct it to its proper spot in the olfactory bulb. s1

The wiring problems are different againfor other parts of the brain, such
as the medulla, which generates the swallowing reflex and other fixed action
patterns; the amygdala, which handles fear and other emotions; and the
ventromedial frontal cortex, which isinvolved in social reasoning. The fire-
together-wire-together technique may be an ideal method for sensory maps
and other structuresthat simply have to reproduce redundancies in the world
or in other parts of the brain, such asprimary sensory cortex for seeing, touch-
ing, and hearing. But other regions evolved with different functions, such as
smelling or swallowing or avoiding danger or winning friends, and they have
to be wired by more complicated techniques. This issimply acorollary of the
general point with which | began the chapter: the environment cannot tell
the various parts of an organism what their goas are.

The doctrine of extreme plasticity has used the plasticity discovered in
primary sensory cortex asametaphor for what happens elsewherein the brain.
The upshot of these two sections isthat it isnot avery good metaphor. If the
plasticity of sensory cortex symbolized the plasticity of mental lifeasawhole,
it should be easy to change what we don't like about ourselves or other people.
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Take a case very different from vision, sexual orientation. Most gay men feel
stirrings of attraction to other males around the time of the first hormonal
changes that presage puberty. No one knows why some boys become gay -
genes, prenatal hormones, other biological causes) and chance may all playa
role-but my point is not so much about becoming gay as about becoming
straight. In the less tolerant past, unhappy gay men sometimes approached
psychiatrists (and someti meswere coerced into approaching them) for help in
changing their sexual orientation. Even today, some religious groups pressure
their gay members to "choose" heterosexuality. Many techniques have been
foisted on them: psychoanaysis, guilt mongering) and conditioning tech-
nigues that use impeccable fire-together-wire-together logic (for example)
having them look at Playboy centerfolds while sexually aroused). The tech-
niques are al failures.s2 With afew dubi ous exceptions (which are probably in-
stances of conscious self-control rather than a change in desire), the sexuad
orientation of most gay men cannot be reversed by experience. Some parts of
the mind just aren't plastic) and no discoveries about how sensory cortex gets
wired will change that fact.

WHAT 1s THE brain actually doing when. it undergoes the changes we call
plasticity? One commentator called it “the brain equivalent of Christ turning
water into wine" and thus adisproof of any theory that parts of the brain have
been specialized for their jobs by evolution.ss Those who don't believein mir-
aclesare skeptical. Neural tissue isnot amagica substancethat can assume any
form demanded of it but amechanism that obeys the laws of cause and effect.
When we take a closer look at the prominent examples of plasticity, we dis- _
cover that the changes are not miracles after all. In every case, the altered cor:)}]
tex isnot doing anything very different from what it ordinarily does. ;

Most demonstrations of plasticity involve remappings within primary
sensory cortex. A brain area for an amputated or immobilized finger may be
taken over by an adjacent finger) or abrain areafor astimulated finger expands
its borders at the expense of aneighbor. The brain's ability to reweight itsin-
putsisindeed remarkable, but the kind of information processing done by the
taken-over cortex has not fundamentally changed: the cortex isstill processing
information about the surface of the skin and the angles of the joints. And the
representation of adigit or part of the visual field cannot grow indefinitely) no
matter how much it isstimulated; the intrinsic wiring of the brain would pre-
vent it.>

What about the takeover of the visual cortex by Braillein blind people? At
first glance it looks likereal transubstantiation. But maybe not. Weare not wit-.
nessing just any talent taking over just any vacant lot in the cortex. Brailleread-
ing may use the anatomy of the visual cortex in the same way that seeing does.

Neuroanatomists have long known that there are as many fibers bringing
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information down into the visua cortex from other brain areas as there are
bringing information up from the eyesss These top-down connections could
have several uses. They may aim a spotlight of attention on portions of the
visual field, or coordinate vision with the other senses, or group pixels into
regions, or implement mental imagery, the ability to visualize things in the
mind's eye." Blind people may simply be using these prewired top-down con-
nections to read Braille. They may be"imagining" the rows of dots asthey feel
them, much as a blindfolded person can imagine objects placed in his hand,
though of course far more rapidly. (Previous research has established that
blind people have mental images-perhaps even visua images-containing
spatial informarion.P? The visual cortex iswell suitedto the kind of computa-
tion needed for Braille. In sighted people the eyesscan around a scene, bring-
ing fine detail into the fovea, the high-resolution center of the retina. This is
similar to moving the hands over aline of Braille, bringing fine detail under
the high-resolution skin of the fingertips. So the visual system may be func-
tioning in blind people much as it does in sighted ones, despite the lack of
input'from the eyes.Yearsof practice at imagining the tactile world and at-
tending to the details of Braillehaveled the visual cortex to make maximal use
of the innate inputs from other parts of the brain.
With deafness, too, one of the sensesistaking over the controls of suitable")
circuitry, rather than just moving into any old unoccupied territory. Laura
Petitto and her colleagues found that deaf people use the superior gyrus of
the temporal lobe (aregion near the primary auditory cortex) to recognize the
elements of signs in sign languages, just as hearing people use it to process
speech sounds in spoken languages. They also found that the deaf use the lat-\
.eral prefrontal cortexto retrieve signsfrom memory, just ashearing people use )
’git to retrieve words from memory," This should come as no surprise. Aslin-
guists have long known, sign languages are organized much like spoken lan-
guages. They usewords, agrammar, and even phonol ogical rules that combine
meani ngless gestures into meaningful signs, just as phonological rules in spo-
ken languages combine meaningless sounds into meaningful words'? Spoken
languages, moreover, are partly modular: the representations for words and
rules can be distinguished from the input-output systems that connect them
to the ears and the mouth. The simplest interpretation, endorsed by Petitto
4nd her colleagues, isthat the cortical areas recruited in signers are specialized
i for language (words and rules), not for speech per se. What the areas are doing
lin deaf people isthe same aswhat they are doing in hearing people.

Let meturn to the most amazing plasticity of all: the rewired ferrets whose
eyesfed their auditory thalamus and cortex and made those areas work like a
visual thalamus and cortex. Even here, water isnot being turned into wine. Sur
and his colleagues noted the redirected input did not change the actual wiring
of the auditory brain, only the pattern of synaptic strengths. Asa result they
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found many differences between the co-opted auditory brain and a normal
visual brain/" The representation of the visual field in the auditory brain was
fuzzier and more disorganized, because the tissue is optimized for auditory,
not visual, analysis. The map of the visual field, for instance, wasfar more pre-
cisein the left-right direction than in the up-down direction. That isbecause
the left-right direction was mapped onto an axisof the auditory cortex that in
normal animals represents different sound frequencies and thus gets inputs
from the inner ear that are precisely arranged in order'of frequency. But the
up-down direction was mapped onto the perpendicular axis of the auditory
cortex, which ordinarily getsamass of inputs of the same frequency. Sur aso
notes that the connections between the primary auditory cortex and other
brain areasfor hearing (the equivalent of the wiring diagram for the visual sys-
tem on page 88) were unchanged by the new input.

So patternsin the input can tune a patch of sensory cortex to mesh with
that input, but only within the limits of the wiring aready present. Sur sug-
geststhat the reason the auditory cortex in the rewired ferrets can processvi-.
sual information at all isthat certain kinds of signal processing may be useful
to perform on raw sensory input, whether it isvisual, auditory, or tactile:

On this view, one function of sensory thalamus or cortex isto perform \
certain stereotypical operations on input regardlessof modality [vision,
hearing, or touch]; the specifictype of sensory input of course provides
the substrate information that istransmitted and processed.. .. If the
normal organization of central auditory structures isnot altered, or at
least not altered significantly, by visual input, then we might expect
some operations similar to those we observe on visual inputs in oper-
ated ferretsto be carried out aswell in the auditory pathway in normal
ferrets. In other words, the animals with visual inputs induced into the
auditory pathway provide adifferent window on some of the same op-
erations that should occur normally in auditory thalamus and cortex."

The suggestion that the auditory cortex isinherently suited to anayze vi-
sua input isnot far-fetched. | mentioned that frequency (pitch) in hearing be-
haves alot like space in vision. The mind treats soundmakers with different
pitches asif they were objects at different locations, and it treats jumpsin pitch
like motions in space." This means that some of the analyses performed on
sights may be the same as the analyses performed on sounds, and could be
computed, at least in part, by similar kinds of circuitry. Inputs from an ear
represent different frequencies; inputs from an eyerepresent spots at different
locations. Neuronsin the sensory cortex (both visual and auditory) receivein-
formation from a neighborhood of input fibers and extract simple patterns
from them. Therefore neurons in the auditory cortex that ordinarily detect
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rising or falling glides, rich or pure tones, and sounds that come from specific
placesmay, in the rewired ferrets, automatically be capable of detectinglines of
specific dants, places, and directions of movement.

Thisisnot to say that the primary auditory cortex can handle visual input
right out of the box. The cortex still must tune its synaptic connectionsin re-
sponse to the patterns in the input. The rewired ferrets are a remarkable
demonstration of how the developing sensory cortex organizes itself into a
well-functioning system. But asin the other examples of plasticity, they do not
show that input from the senses can transform an amorphous brain into
doing whatever would come in handy. The cortex has an intrinsic structure
that alows it to perform certain kinds of computation. Many examples of
"plasticity" may consist of making the input mesh with that structure.

ANYONE WHO HAS watched the Discovery Channel has seen footage of baby
wildebeests or zebras falling out of the birth canal, wobbling on shaky legsfor
aminute or two, and then prancing around their mothers with their senses,
drives, and motor control fully operational. It happens far too quickly for pat-I
terned experience to have organized their brains, so there must be genetic
mechanisms capable of shaping the brain before birth. Neuroscientists were
aware of this before plasticity came into vogue. The first studies of the devel-
opment of the visual system by David Hubel and Torsten Wiesel showed that
the microcircuitry of monkeys is pretty much complete at birth." Eventheir
famous demonstrations that the visual systems of cats can be altered by expe-
rience during acritical period of development (by being reared in the dark, in
striped cylinders, or with one eyesewn shut) show only that experienceisnec-
essary to maintain the visual system and to retuneit asthe animal grows. They
do not show that experience isnecessary to wire up the brain to start with.

Weknow in ageneral way how the brain assembles itself under the guid-
ance of the genes." Evenbefore the cortex has been formed, the neurons des-
tined to make up different areas are organized into a"proto-map:' Each areain
the proto-map is composed of neurons with different properties, molecular
mechanisms that attract different input fibers, and different patterns of re-
sponses to the input. Axons are attracted and repelled by many kinds of mole-
cules dissolved in the surrounding fluid or attached to the membranes of
neighboring cells.And different sets of genesare expressed in different parts of
the growing cortex. The neuroscientist Lawrence Katz has lamented that fire-
together-wire-together has become a"dogma" keeping neuroscientists from
exploring the full reach of these genetic mechanisms.P

But the tide isbeginning to turn, and recent discoveries are showing how
parts of the brain can organize themselves without any information from the
senses. In experiments that the journal Science called "heretical;' Katz's team
removed one or both eyesfrom adeveloping ferret, depriving the visual cortex
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of dl its input. Nonetheless, the visual cortex developed with the standard
arrangement of connections from the two eyes."

Genetically engineered mice have provided especiallyimportant clues, be-
cause knocking out a single gene can be more precise than the conventional
techniques of poisoning neurons or slicing up the brain. One team invented a
mouse whose synapses were completely shut down, preventing neurons from
signaling to one another. Its brain developed fairly normally, complete with
layered structures, fiber pathways, and synapses in the right places." (The
brain degenerated quickly after birth, showing again that neural activity may
be more important in maintaining the brain than in wiring it.) Another team
designed a mouse with a uselessthalamus, depriving the entire cortex of its
input. But the cortex differentiated into the normal layers and regions, each
with a different set of turned-on genes." A third study did the opposite, in-
venting mice that were missing one of the genes that lay down gradients of
molecules that help organize the brain by triggering other genesin particular
places. The missing gene made abig difference: the boundaries among cortical
areaswere badly warped." The studies with knockout mice, then, suggest that
genes may be more important than neural activity in organizing the cortex.
Neura activity undoubtedly plays a role, which depends on the species, the
stage of development, and the part of the brain, but it isjust one capability of
the brain rather than the source of its structure.

What about our own species?Recall that a recent study of twins showed
that differences in the anatomy of the cortex, particularly the amount of gray
matter in different cortical regions, are under genetic control, paralleling dif-
ferencesin intelligence and other psychological traits." And demonstrations
of the plasticity of the human brain do not rule out substantial genetic organ-
ization. One of the most commonly cited examples of plasticity in both hu-
mans and monkeys isthat the cortex dedicated to an amputated or numbed
body part may get reallocated to some other body part. But the fact that the
input can change the brain once it is built does not mean that the input
molded the brainin the first place. Most amputees experience phantom limbs:
;vivid, detailed hallucinations of the missing body part. Amazingly, a substan-
Itial proportion of people who were bornwith alimb missing experience these

Eapparitions aswell." They can describe the anatomy of their phantom limb

(for example, how many toesthey fedl in anonexistent foot) and may evenfeel
that they are gesturing with their phantom hands during conversation. One
girl solved arithmetic problems by counting on her phantom fingers! The psy-
chologist Ronald Melzack, who documented many of these cases, proposed
that the brain contains an innate" neurornatrix," distributed across several cor-
tical and subcortical regions, dedicated to representing the body.

The impression that human brains are limitlessly plastic has also come
from demonstrations that children can sometimes recover from early brain

98/ The Blank Slate, the Noble Savage, and the Ghost in the Machine




damage. But the existence of cerebral palsy-lifelong difficulties with motor
control and speech caused by malformations or early damage in the brain-
shows that even the plasticity of achild's brain has severelimits. The most fa-
mous evidence for extreme plasticity in humans had been the ability of some
children to grow up relatively normal even with an entire hemisphere surgi-
cally removed in infancy." But that may be a specia case, which arises from
the fact that the primate brainisfundamentally asymmetrical organ. The typ-
ically human asymmetries-language more on the |eft, spatial attention and
some emotions more on the right-are superimposed on that mostly sym-
metrical design. Itwould not be surprising if the hemispheres were genetically
programmed with pretty much the same abilities, together with small biases
that lead each hemisphere to specialize in some talents while letting others
wither. With one hemisphere gone, the remaining one has to put al its capa-
bilities to full use.
What happens when achild losesapart of the cortex in bothhemispheres,
(' so neither hemisphere can take over the job of the missing part in the other? If
cortical regions are interchangeable, plastic, and organized by the input, then
an intact part of the brain should take over the function of the missing parts.
The child may be abit slower because he isworking with lessbrain tissue, but
he should develop afull complement of human faculties. But that is not what
{"seems to happen. Several decades ago, neurol ogists studied aboy who suffered
atemporary loss of oxygen to the brain and lost both the standard language
areas in the left hemisphere and their mirror images on the right. Though he
» Wasjust ten daysold when he sustained the damage, he grew into a child with
permanent difficulties in speaking and understanding.s :
That casestudy, likemany in pediatric neurology, isnot scientifically pure,
but recent studies on two other mental faculties echo the point that babies
brains may be less plastic than many people think. The psychologist Martha
Farah and her collaborators recently reported the case of a sixteen-year-old
boy who contracted meningitis when he was one day old and suffered damage
to the visual cortex and to the bottom of the temporal lobes on both sides of
hisbrain." When adults sustain such damage, they lose the ability to recognize
facesand also have some trouble recognizing animals, though they often can
recognize words, tools, furniture, and other shapes. The boy had exactly this
syndrome. Though he grew up with normal verbal intelligence, he was utterly
incapable of recognizing faces. He could not even recognize pictures of the
cast of hisfavorite television show, Baywatch, which he had seen for an hour a
day for the preceding year and a half. Without the appropriate strips of brain,
sixteen years of seeing facesand plenty of available cortex were not enough to
givehim the basic human ability to recognize other people by sight.
The neuroscientists Steven Anderson, Hannah and Antonio Damasio, and
their colleaguesrecently tested two young adults who had sustai ned damage to
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their ventromedial and orbital prefrontal cortex when they were young chil-
dren."” These are the parts of the brain that sit above the eyesand are impor-
tant for empathy, social skills,and self-management (asweknow from Phineas
Gage, the railroad worker whose brain was impaled by atamping iron). Both
children recovered from their injuries and grew up with average 1Qs in stable
homes with normal siblings and college-educated parents. If the brain were
really homogeneous and plastic, the healthy parts should have been shaped by
the normal social environment and taken over the functions of the damaged
parts. But that isnot what happened with either of the children. One, who had
been run over by a car when she was fifteen months old, grew into an in-
tractable child who ignored punishment and lied compulsively. Asateenager
she shoplifted, stole from her parents, failed to win friends, showed no empa-
thy or remorse, and was dangerously uninterested in her own baby. The other
patient was ayoung man who had lost ssmilar parts of his brain to atumor
when he was three months old. He too grew up friendless, shiftless, thieving,
and hotheaded. Along with their bad behavior, both had trouble thinking
through simple moral problems, despite having 1Qsin the normal range. They
could not, for example, say what two people should do if they disagreed on
which TV channel to watch, or decide whether aman ought to steal adrug to
savehis dying wife.

These casesdo more than refute the doctrine of extreme plasticity. They
set a challenge for the genetics and neuroscience of the twenty-first century.
How does the genome tell adeveloping brain to differentiate into neural net-
works that are prepared for such abstract computational problems as recog-
nizing aface or thinking about the interests of other people?

THE BLANK SLATE has madeits last stand, but, aswe have seen, itslatest sci-
entific fortifications areillusory. The human genome may have asmaller num-
ber of genesthan biologists had previously estimated, but that only showsthat
the number of genesin agenome haslittle to do with the complexity of the or-
ganism. Connectionist networks may explain some of the building blocks of
cognition, but they are too underpowered to account for thought and lan-
guage on their own; they must be innately engineered and assembled for the
tasks. Neural plasticity isnot amagical protean power of the brain but a set of
tools that help turn megabytes of genome into terabytes of brain, that make
sensory cortex dovetail with itsinput, and that implement the process called
learning.

Therefore genomics, neural networks, and neural plasticity fit into the
picture that has emerged in recent decades of a complex human nature. It is
not, of course, % nature that isrigidly programmed, impervious to the input,
freeof culture, or endowed with the minutiae of every concept and feeling. But
it isanature that isrich enough to take on the demands of seeing, moving,
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planning, talking, staying alive, making sense of the environment, and negoti-
ating the world of other people.

The aftermath of the Blank Slate'slast stand isagood time to take stock of
the casefor the alternative. Here ismy summary of the evidence for acomplex
human nature, some of it reiterating arguments from previous chapters, some
of it anticipating arguments in chapters to come.

Simple logic saysthere can be no learning without innate mechanisms to
do the learning. Those mechanisms must be powerful enough to account for
al the kinds of learning that humans accomplish. Learnability theory-the
mathematical analysis of how learning can work in principle-tells us there
are alwaysan infinite number of generalizations that alearner can draw from
a finite set of inputs." The sentences heard by a child, for example, can be
grounds for repeating them back verbatim, producing any combination of
words with the same proportion of nouns to verbs, or analyzing the underly-
ing grammar and producing sentences that conform to it. The sight of some-
one washing dishes can, with equal logical justification, prompt alearner to try
to get dishes clean or to let warm water run over his fingers. A successful
learner, then, must be constrained to draw some conclusions from the input
and not others. Artificial intelligence reinforces this point. Computers and ro-
bots programmed to do humanlike feats are invariably endowed with many
complex modules."

Evolutionary biology has shown that complex adaptations are ubiquitous
in the living world, and that natural selection is capable of evolving them, in-
cluding complex cognitive and behavioral adaptations.” The study of the be-
havior of animals in their natural habitat shows that species differ innately
from one another in their drives and abilities, some of them (like celestial nav-
igation and food caching) requiring complicated and specialized neural sys-
terns." The study of humansfrom an evolutionary perspective has shown that
many psychological faculties (such asour hunger for fatty food, for socia sta-
tus, and for risky sexual liaisons) are better adapted to the evolutionary de-
mands of our ancestral environment than to the actual demands of the current
environment." Anthropological surveyshave shown that hundreds of univer-
sals, pertaining to every aspect of experience, cut across the world's cultures."

Cognitive scientists have discovered that distinct kinds of representations
and processes are used in different domains of knowledge, such aswords and
rules for language, the concept of an enduring object for understanding the
physical world, and atheory of mind for understanding other people.F Devel-
opmental psychology has shown that these distinct modes of interpreting ex-
perience come on line early in life: infants have a basic grasp of objects,
numbers, faces, tools, language, and other domains of human cognition.”

The human genome contains an enormous amount of information, both
in the genes and in the noncoding regions, to guide the construction of a
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complex organism. In agrowing number of cases, particular genes can be tied
to aspects of cognition, language, and personality.” When psychological traits
vary, much of the variation comes from differences in genes: identical twins
are more similar than fraternal twins, and biologica siblings are more similar
than adoptive siblings, whether reared together or apart. ss A person's tempera-
ment and personality emerge early in lifeand remain fairly constant through-
out the lifespan.ss And both personality and intelligence show few or no effects
of children's particular home environments within their culture: children
reared in the same family are similar mainly because of their shared genes.”

Finally, neuroscience is showing that the brain's basic architecture devel-
ops under genetic control. The importance oflearning and plasticity notwith-
standing, brain systems show signs of innate specialization and cannot
arbitrarily substitute for one another."

In these three chapters | have given you a summary of the current scien-
tific casefor acomplex human nature. The rest of the book isabout itsimpli-
cations.
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FEAR AND LOATHING

he social scientists of the first hal f had enjoyed awell-deserved victory.

ugenics, Social Darwinism, colonial conquest, Dickensian policiesto-
ward children, overt expressions of racism and sexism among the educated,
and officia discrimination against women and minorities had been eradi-
cated, or at least were rapidly fading, from mainstream Western life.

At the same time, the doctrine of the Blank Slate, which had been blurred
with ideals of equality and progress for much of the century, wasbeginning to
show cracks. Asthe new sciences of human nature began to flourish, it wasbe-
coming clear that thinking is a physical process, that people are not psycho-
logical clones, that the sexesdiffer above the neck aswell as below it, that the
human brainwas not exempt from the process of evolution, and that people in
all cultures share mental traits that might be illuminated by new ideasin evo-
lutionary biology.

These developments presented intellectuals with a choice. Cooler heads
could have explained that the discoverieswere irrelevant to the political ideals
of equal opportunity and egual rights, which are moral doctrines on how we
ought to treat people rather than scientific hypotheses about what people are
like. Certainly it iswrong to enslave, oppress, discriminate against, or kill peo-
ple regardless of any foreseeable datum or theory that a sane scientist would
offer.

But it was not atime for cool heads. Rather than detach the moral doc-
trines from the scientific ones, which would ensure that the clock would not be
turned back no matter what came out of the lab and field, many intellectuals,
including some of the world's most famous scientists, made every effort to
connect the two. The discoveries about human nature were greeted with fear
and loathing because they were thought to threaten progressive ideals. All this
could be relegated to the history books were it not for the fact that these intel-
lectuals, who once called themselves radicals, are now the establishment, and

Bi:he middle of the second half of the twentieth century, the ideals of
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the dread they sowed about human nature has taken root in modern intellec-
tuallife.

This part of the book is about the politically motivated reactions to the
new sciences of human nature. Though the opposition was originally abrain-
child of the left, it isbecoming common on the right, whose spokespeople are
fired up by some of the same moral objections. In Chapter 6 | recount the
shenanigans that erupted as areaction to the new ideas about human nature.
In Chapter 7 | show how these reactions came from amoral imperativeto up-
hold the Blank Slate, the Noble Savage, and the Ghost in the Machine.

104/ Fear and Loathing




Chapter 6
Political Scientigts

THE FIRST LECTURE | attended asagraduate student at Harvard in 1976 was
by the famous computer scientist Joseph Weizenbaum. He was an early con-
tributor to artificial intelligence (Al) and isbest remembered for the program
Eliza, which fooled people into thinking that the computer was conversing
though it wasjust spouting canned repartee. Weizenbaum had just published
Computer Power and Human Reason, a critique of artificial intelligence and
computer models of cognition, praised as "the most important computer
book of the past decade." | had misgivings about the book, which was short on
argument and long on sanctimony. (For example, he wrote that certain ideas
in artificia intelligence, such asascience-fiction proposal for ahybrid of nerv-
ous systems and computers, were "simply obscene. These are [applications]
whose very contempl ation ought to giveriseto feelingsof disgust in every civ-
ilized person. ... One must wonder what must have happened to the pro-
posers' perception of life, hence to their perceptions of themselves as part of
the continuum of life, that they can even think of such athing.") 1 Still, noth-
ing could have prepared me for the performancein store at the Science Center
that afternoon.

Weizenbaum discussed an Al program by the computer scientists Alan
Newell and Herbert Simon that relied on analogy: if it knew the solution to
one problem, it applied the solution to other problems with a similar logical
structure. This, Weizenbaum told us, was really designed to help the Pentagon
come up with counterinsurgency strategies in Vietnam. The Vietcong had
been said to "move in the jungle asfish move in water." If the program were fed
this information, he said, it could deduce that just asyou can drain apond to
expose the fish, you can denudethe jungleto expose the Vietcong. Turning to
research on speech recognition by computer, he said that the only conceivable
reason to study speech perception wasto allow the CIA to monitor millions of
telephone conversations simultaneously, and he urged the studentsin the au-
dience to boycott the topic. But, he added, it didn't really matter if weignored
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his advice because he was completely certain-there was not the dightest
doubt in his mind-that by the year 2000 wewould all be dead. And with that
inspiring charge to the younger generation he ended the talk.

The rumors of our death turned out to be greatly exaggerated, and the
other prophecies of the afternoon fared no better. The use of analogy in rea
soning, far from being the work of the devil, istoday a major research topic in
cognitive science and is widely considered a key to what makes us smart.
Speech-recognition software is routinely used in telephone information ser-
vicesand comes packaged with home computers, where it has been a godsend
for the disabled and for people with repetitive strain injuries. And Weizen-
baum's accusations stand asareminder of the political paranoiaand moral ex-
hibitionism that characterized university lifein the 1970s,the erain which the
current opposition to the sciences of human nature took shape.

It was not how | imagined that scholarly discourse would be conductedin
the Athens of America, but perhaps | should not have been surprised.
Throughout history, battles of opinion have been waged by noisy moralizing,
demonizing, hyperbole, and worse. Sciencewas supposed to be abeachhead in
which ideas rather than people are attacked and in which verifiable facts are
separated from political opinions. But when science began to edge toward the
topic of human nature, onlookers reacted differently from how they would to
discoveries about, say,the origin of comets or the classification of lizards, and
scientists reverted to the moralistic mindset that comes so naturally to our
Species.

Research on human nature would be controversial in any era, but the new
sciences picked a particularly bad decade in which to attract the spotlight. In
the 1970smany intellectuals had become political radicals. Marxism was cor-
rect, liberalism was for wimps, and Marx had pronounced that "the ruling
ideas of each age have ever been the ideas of its ruling class.” The traditional
misgivings about human nature were folded into a hard-left ideology, and sci-
entists who examined the human mind in a biological context were now con-
sidered tools of a reactionary establishment. The critics announced they were
part of a"radical sciencemovement;' givingusaconvenient label for the group.’

Weizenbaum was repelled by the attempt within artificia intelligence and
cognitive science to unify mind and mechanism, but the other sciences of
human nature evoked acrimony as well. In 1971 the psychologist Richard
Herrnstein published an article called "IQ" in the Atlantic Monthly? Herrn-
stein's argument, he was the first to point out, should have been banal. He
wrote that associal status becomes lessstrongly determined by arbitrary lega-
ciessuch asrace, parentage, and inherited wealth, it will become more strongly
determined by talent, especially (in a modern economy) intelligence. Since
differences in intelligence are partly inherited, and since intelligent people
tend to marry other intelligent people, when a society becomes more just it
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will also become more stratified along genetic lines. Smarter people will tend
to float into the higher strata, and their children will tend to stay there. The
basic argument should be banal because it isbased on a mathematical neces-
sity: asthe proportion of variance in social status caused by nongenetic factors
goes down, the proportion caused by genetic factors has to go up. It could be
completely falseonly if there were no variation in socia status based on intel-
lectual talent (which would require that people not preferentially hire and
trade with the talented) or if there were no genetic variation in intelligence
(which would require that people be either blank slatesor clones).

Herrnstein's argument does not imply that any differences in average in-
telligence between races are innate (a distinct hypothesis that had been
broached by the psychologist Arthur Jensen two years earlier),* and he explic-
itly denied that he was making such a claim. School desegregation was less
than a generation old, civil rights legislation lessthan a decade, so the differ-
ences that had been documented in average |Q scores of blacks and whites'
could easily be explained by differences in opportunity. Indeed, to say that
Herrnstein's syllogism implied that black people would end up at the bottom
of a genetically stratified society wasto add the gratuitous assumption that
blacks were on average genetically less intelligent, which Herrnstein took
pains to avoid.

Nonetheless, the influential psychiatrist Alvin Poussaint wrote that Herrn-
stein “has become the enemy of black people and his pronouncements are a
threat to the survival of every black personin America." He asked rhetoricaly,
"Shall we carry banners for Herrnstein proclaiming his right to freedom of
speech?' Leafletswere handed out at Boston-area universities urging students
to "Fight Harvard Prof's Fascist Lies;' and Harvard Square was plastered with
his photograph above the caption wanTED FOR RACISM and fivemisquotations
purportedly from hisarticle. Herrnstein received adeath threat and found that
he could no longer speak about his research specialty, learning in pigeons, be-
cause wherever he went the lecture halls were filled with chanting mobs. At
Princeton, for example, students declared they would block the doors of the
auditorium to force him to answer gquestions on the 1Q controversy. Severa
lectures were canceled when the hosting universities said they could not guar-
antee his safety

The topic of innate differences among people has obvious political impli-
cations, which | will examine in later chapters. But some scholars were in-
censed by the seemingly warm-and-fuzzy claim that people have innate
commonalities. In the late 1960sthe psychologist Paul Ekman discovered that
smiles, frowns, sneers, grimaces, and other facia expressions were displayed
and understood worldwide, even among foraging peoples with no prior con-
tact with the West. These findings, he argued, vindicated two claims that Dar-
win had made in his 1872 book The Expression of the Emotions in Man and
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Animals. Onewas that humans had been endowed with emotional expressions
by the process of evolution; the other, radical in Darwin's time, was that all
races had recently diverged from a common ancestor." Despite these uplifting
messages, Margaret Mead called Ekman'sresearch "outrageous;' "appalling;’
and"adisgrace"—and thesewere some of the milder responses.' At the annual
meeting of the American Anthropological Association, Alan Lomax Jr. rose
from the audience shouting that Ekman should not be allowed to speak be-
cause his ideas were fascist. On another occasion an African American activist
accused him of racism for claiming that black facial expressions were no dif-
ferent from white ones. (Sometimesyou can't win.) And it was not just claims
about innate faculties in the human species that drew the radicals' ire, but
claims about innate faculties in any species. When the neuroscientist Torsten
Wiesdl published his historic work with David Hubel showing that the visual
system of cats islargely completeat birth, another neuroscientist angrily called
him afascist and vowed to prove him wrong.

SOME OF THESE protestswere signs of the times and faded with the decline of
radical chic. But thereaction to two books on evolution continued for decades
and became part of the intellectual mainstream.

The first was E. O. Wilson's Sociohiology, published in 1975.8 Sociobiology
synthesized avast literature on animal behavior using new ideas on natural se-
lection from George Williams, William Hamilton, John Maynard Smith, and
Robert Trivers. It reviewed principles on the evolution of communication, al-
truism, aggression, sex, and parenting, and applied them to the major taxa of
social animals such as insects, fishes, and birds. The twenty-seventh chapter
did the same for Homosapiens, treating our species like another branch of the
animal kingdom. It included areview of the literature on universals and vari-
ation among societies, a discussion of language and its effects on culture, and
the hypothesis that some universals (including the moral sense) may come
from ahuman nature shaped by natural selection. Wilson expressed the hope
that this idea might connect biology to the social sciences and philosophy, a
forerunner of the argument in his later book Condlience.

The first attack on Sociobiology zeroed in on its main heresy. In a book-
length critique, the anthropologist Marshall Sahlins defined "vulgar socio-
biology" as the challenge to Durkheim's and Kroeber's doctrine of the
superorganism: the belief that culture and society lived in a separate realm
from individual people and their thoughts and feelings. "V ulgar sociobiology,"
Sahlinswrote, "consistsin the explication of human social behavior as the ex-
pression of the needs and drives of the human organism, such propensities
having been constructed in human nature by biological evolution,"? Acknowl-
edging fear of an incursion into his academic turf, he added, " The central in-
tellectual problem does come down to the autonomy of culture and of the
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study of culture. Sociobiology challenges the integrity of culture asathing-in-
itself, as a distinctive and symbolic human creation."?

Sahlins's book was called The Use and AbuseofBiology. An example of the
aleged abuse was the idea that Hamilton's theory of inclusive fitness could
help explain the importance of family tiesin human life. Hamilton had shown
how atendency to make sacrifices for relatives could have evolved. Relatives
share genes, so any gene that nudges an organism to help arelative would be
indirectly helping acopy of itself. The gene will proliferate if the cost incurred
by the favor islessthan the benefit conferred to the relative, discounted by the
degree of relatedness (one-half for afull sibling or offspring, one-eighth for a
first cousin, and so on). That can't be true, Sahlins wrote, because people in
most cultures don't havewordsfor fractions. This leavesthem unableto figure
out the coefficients of relatedness that would tell them which relatives to favor
and by how much. His objection isatextbook confusion of a proximate cause
with an ultimate cause. It islike saying that people can't possibly seein depth,
because most cultures haven't worked out the trigonometry that underlies
stereoscopic vision.

In any case, "vulgar" wasn't the half of it. Following afavorable review in
the New York Reviewof Books by the distinguished biologist C. H. Waddington,
the " Sociobiology Study Group" (including two of Wilson's colleagues, the pa-
leontologist Stephen Jay Gould and the geneticist Richard Lewontin) pub-
lished a widely circulated philippic caled "Against ‘Sociobiology.™ After
lumping Wilson with proponents of eugenics, Social Darwinism, and Jensen's
hypothesis of innate racia differences in intelligence, the signatories wrote:

The reason for the survival of these recurrent determinist theories is
that they consistently tend to provide agenetic justification of the status
quoand of existing privilegesfor certain groups according to class, race,
or sex. ... These theories provided an important basis for the enact-
ment of sterilization laws and restrictive immigration laws by the
United Statesbetween 1910and 1930and aso for the eugenics policies
which led to the establishment of gaschambers in Nazi Germany.

... What Wilson'sbook illustrates to usisthe enormous difficulty
in separating out not only the effects of environment (e.g., cultural
transmission) but alsothe personal and social classprejudices of the re-
searcher. Wilson joins the long parade of biological determinists whose
work has served to buttress the institutions of their society by exonerat-
ing them from responsibility for social problems.

They also accused Wilson of discussing “the salutary advantages of geno-
cide" and of making "institutions such as davery ... seem natural in human
societies because of their 'universal' existence in the biological kingdom." In
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case the connection wasn't clear enough, one of the signatories wrote else-
where that “in the last analysisit was sociobiological scholarship ... that pro-
vided the conceptual framework by which eugenic theory was transformed
into genocidal practice» in Nazi Germany.'?

One can certainly find things to criticize in the final chapter of Sociobiol-
ogy. We now know that some of Wilson’s universals are inaccurate or too
coarsely stated, and his claim that moral reasoning will someday be super-
seded by evolutionary biology is surely wrong. But the criticisms in "Against
‘Sociobiology’ " were demonstrably false. Wilson was called a"determinist:’
someone who believes that human societies conform to arigid genetic for-
mula. But this iswhat he had written:

The first and most easily verifiablediagnostic trait [about human soci-
eties] isstatistical in nature. The parameters of social organization ...
vary far more among human populations than among those of any
other primate species. ... Why are human societiesthis flexiblci':'

Similarly, Wilson was accused of believing that people are locked into castes
determined by their race, class, sex, and individual genome. But in fact he had
written that "thereislittle evidence of any hereditary solidification of status»14
and that "human populations are not very different from one another ge-
netically"!" Moreover:

Human societies have effloresced to levels of extreme complexity be-
causetheir members havethe intelligenceand flexibilityto play rolesof
virtually any degree of specification, and to switch them asthe occasion
demands. Modern man is an actor of many parts who may well be
stretched to hislimit by the constantly shifting demands of the environ-
merit."

Asfor the inevitability of aggression-another dangerous idea he was accused
of holding-what Wilson had written wasthat in the course of human evolu-
tion "aggressivenesswas constrained and the old forms of primate dominance
replaced by complex social skills:'17 The accusation that Wilson (alifelong lib-
eral Democrat) was led by personal prejudice to defend racism, sexism, in-
equality, davery, and genocide was especidly unfair-and irresponsible,
because Wilson became atarget of vilification and harassment by people who
read the manifesto but not the book. 1s

At Harvard there were leaflets and teach-ins, a protester with abullhorn
calling for Wilson's dismissal, and invasions of his classroom by slogan-
shouting students. When he spoke at other universities, posters called him the
"Right-Wing Prophet of Patriarchy» and urged people to bring noisemakersto
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his lectures.'? Wilson was about to speak at a 1978 meeting of the American
Association for the Advancement of Sciencewhen agroup of people carrying
placards (one with aswastika) rushed onto the stage chanting, «Racist Wilson,
you can't hide, we charge you with genocide." One protester grabbed the mi-
crophone and harangued the audience while another doused Wilson with a
pitcher of water.

Asthe notoriety of Sociobiology grew in the ensuing years, Hamilton and
Trivers, who had thought up many of the ideas, also became targets of pick-
eters, as did the anthropologists Irven DeVore and Lionel Tiger when they
tried to teach the ideas. The insinuation that Triverswas atool of racism and
right-wing oppression was particularly galling because Trivers was himself a
political radical, asupporter of the Black Panthers, and a scholarly collabora-
tor of Huey Newton's." Trivershad argued that sociobiology is, if anything, a
force for political progress. It isrooted in the insight that organisms did not
evolveto benefit their family, group, or species, because the individuals mak-
ing up those groups have genetic conflicts of interest with one another and
would be selected to defend those interests. This immediately subverts the
comfortable belief that those in power rule for the good of dl, and it throws a
spotlight on hidden actors in the social world, such asfemales and the younger
generation. Also, by finding an evolutionary basis for altruism, sociobiology
shows that asense of justice has adeep foundation in people's minds and need
not run against our organic nature. And by showing that self-deception is
likely to evolve (because the best liar isthe one who believeshis own lies), so-
ciobiology encourages self-scrutiny and helps undermine hypocrisy and cor-
ruption.” (I will return to the political beliefsof Triversand other «Darwinian
leftists” in the chapter on palitics.)

Triverslater wrote of the attacks on sociobiology, «Although some of the
attackerswere prominent biologists, the attack seemed intellectually feebleand
lazy.Grosserrorsin logic were permitted aslong asthey appeared to givesome
tactical advantagein the political struggle. ... Becausewewere hirelings of the
dominant interests, said these fellow hirelings of the same interests, we were
their mouthpieces, employed to deepen the [deceptions] with which the ruling
elite retained their unjust advantage. Although it follows from evolutionary
reasoning that individualswill tend to argue in waysthat are ultimately (some-
times unconsciously) self-serving, it seemed apriori unlikely that evil should
reside so completely in one set of hirelings and virtue in the other."22

The «prominent biologists' that Trivers had in mind were Gould and
Lewontin, and together with the British neuroscientist Steven Rose they be-
came the intellectual vanguard of the radical science movement. For twenty-
fiveyears they have indefatigably fought arearguard battle against behavioral
genetics, sociobiology (and later evolutionary psychology), and the neuro-
science of politically sensitive topics such as sex differences and mental

Political Scientists/ 111



illness." Other than Wilson, the major target of their attacks has been Richard
Dawkins. In his 1976 book The Hfish Gene, Dawkins covered many of the
same ideas as Wilson but concentrated on the logic of the new evolutionary
theories rather than the zoological details. He said almost nothing about hu-
mans.

The radical scientists' case against Wilson and Dawkins can be summed
up in two words: "determinism" and "reductionism."24 Their writings are pep-
pered with these words, used not in any technical sense but asvague terms of
abuse. For example, here are two representative passages in abook by Lewon-
tin, Rose, and the psychologist Leon Kamin with the defiantly Blank Slatetitle
Not in Our Genes

Sociobiology is a reductionist, biological determinist explanation of
human existence. Its adherents claim ... that the details of present and
past socia arrangements arethe inevitable manifestations of the specific
action of genes."

[Reductionists] argue that the properties of a human society are ... no
more than the sums of the individual behaviors and tendencies of the
individual humans of which that society iscomposed. Societiesare"ag-
gressive" because the individuals who compose them are "aggressive,”
for instance."

The quotations from Wilson we saw earlier in the chapter show that he
never expressed anything close to these ridiculous beliefs, and neither, of
course, did Dawkins. For example, after discussing the tendency in mammals
for males to seek a greater number of sexual partners than females do,
Dawkins devoted a paragraph to human societies in which he wrote;

What this astonishing variety suggestsisthat man's way of lifeislargely
determined by culture rather than by genes. However, it isstill possible
that human males in general have atendency towards promiscuity, and
females atendency to monogamy, aswewould predict on evolutionary
grounds. Which of these tendencies wins in particul ar societies depends
on details of cultural circumstance, just asin different animal speciesit
depends on ecological details."

What exactly do "determinism" and "reductionism" mean? In the precise
sense in which mathematicians use the word, a"deterministic" system isone
whose states are caused by prior states with absolute certainty, rather than
probabilistically. Neither Dawkins nor any other sane biologist would ever
dream of proposing that human behavior is deterministic, asif people must
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commit acts of promiscuity, aggression, or selfishness at every opportunity.
Among the radical scientists and the many intellectuals they have influenced,
" determinism» has taken on ameaning that isdiametrically opposedto itstrue
meaning. The word is now used to refer to any claim that people have a ten-
dencyto act in certain waysin certain circumstances. Itisasign of the tenacity
of the Blank Slate that a probability greater than zero isequated with aproba-
bility of 100 percent. Zero innateness isthe only acceptable belief, and all de-
parturesfrom it are treated as equivalent.

So much for genetic determinism. What about "reductionism» (a concept
we examined in Chapter 4) and the clam that Dawkins is"the most reduc-
tionist of sociobiologists," one who believes that every trait has its own gene?
Lewontin, Rose, and Kamin try to educate their readers on how living things
really work according to their alternative to reductionism, which they call "di-
alectical biology»:

Think, for example, of the baking of a cake: the taste of the product is
the result of a complex interaction of components-such as butter,
sugar, and flour-exposed for various periodsto elevated temperatures,
itisnot dissociableinto such-or-such apercent of flour, such-or-such of
butter, etc., although each and every component ... hasitscontribution
to make to the final product.28

I will let Dawkins comment:

When put likethat, this diaectical biology seemsto make alot of sense.
Perhaps even | can be adiadectical biologist. Come to think of it, isn't
there something familiar about that cake?Yes hereitis,in a 1981 publi-
cation by the most reductionist of sociobiologists:

(... If we follow a particular recipe, word for word, in a cookery
book, what finally emerges from the oven is a cake. We cannot now
break the cake into its component crumbs and say: this crumb corre-
sponds to the first word in the recipe; this crumb correspondsto the sec-
ondword in the recipe, etc. With minor exceptions such asthe cherry on
top, there is no one-to-one mapping from words of recipe to (bits' of
cake. The whole recipe maps onto the whole cake"

| am not, of course, interested in claiming priority for the cake.. ..
But what | do hope isthat this little coincidence may at least give Rose
and Lewontin pause. Could it be that their targets are not quite the
naively atomistic reductionists they would desperately likethem to be?29

Indeed, the accusation of reductionism is topsy-turvy because Lewontin
.and Rosg, in their own research, are card-carrying reductionist biologistswho
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explain phenomena at the level of genes and molecules. Dawkins, in contrast,
wastrained as an ethologist and writes about the behavior of animalsin their
natural habitat. Wilson, for his part, isapioneer of research in ecology and a
passionate defender of the endangered field that molecular biologists dismis-
sively refer to as"birdsy-woodsy" biology.

All elsehaving failed, Lewontin, Rose, and Kamin finally pinned adamn-
ing quotation on Dawkins: "They [the genesJ control us, body and mind,'?"
That does sound pretty deterministic. But what the man wrote was, " They cre-
atedus, body and mind:'which isvery different.” Lewontin has used the doc-
tored quotation in fivedifferent places."

Isthere any charitable explanation of these "gross errors:' as Triverscalled
them? One possibility may be Dawkins's and Wilson's use of the expression"a
gene for X" in discussing the evolution of social behavior like altruism,
monogamy, and aggression. Lewontin, Rose, and Gould repeatedly pounce on
this language, which refers, they think, to agene that always causes the behav-
ior and that isthe only cause of the behavior. But Dawkins made it clear that
the phrase refersto agene that increases theprobabilityof abehavior compared
with alternative genes at that locus. And that probability is an average com-
puted over the other genes that have accompanied it over evolutionary time,
and over the environments that the organisms possessing the gene have lived
in. This nonreductionist, nondeterminist use of the phrase "a gene for X" is
routine among geneticists and evolutionary biologists because it isindispen-
sable to what they do. Some behavior must be affected by some genes, or we
could never explain why lions act differently from lambs, why hens sit on their
eggsrather than eat them, why stags butt heads but gerbils don't, and so on.
The point of evolutionary biology isto explain how these animals ended up
with those genes, as opposed to geneswith different effects. Now, agiven gene
may not have the same effect in all environments, nor the same effect in all
genomes, but it has to have an average effect. That average iswhat natural se-
lection selects (all things being equal), and that isall that the "for" means in “a
gene for X." It is hard to believe that Gould and Lewontin, who are evolu-
tionary biologists, could literally have been confused by this usage, but if they
were, it would explain twenty-five years of pointless attacks.

How low can one go? Ridiculing an opponent's sex life would seem to
come right out of abad satirical novel on academic life. But Lewontin, Rose,
and Kamin bring up a suggestion by the sociologist Steven Goldberg that
women are skilled at manipulating others emotions, and they comment,
"What atouching picture of Goldberg's vulnerability to seduction isthus re-
veded!"33 Later they mention a chapter in Donald Symons's groundbreaking
book TheEvolution of Human Sexualitywhich showsthat in al societies, sexis
typically conceived of as afemale service or favor."In reading sociobiology:'
they comment, "one has the constant feeling of being avoyeur, peeping into
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the autobiographical memoirs of its proponents.”34 Rose was so pleased with
this joke that he repeated it fourteen years later in his book Lifdines. Biology
BeyondDeterminism.”

ANY HOPE THAT these tactics are athing of the past was dashed by eventsin
theyear 2000. Anthropol ogists have long been hostileto anyone who discusses
human aggression in abiological context. In 1976 the American Anthropolog-
ical Association nearly passed a motion censuring Sociobiology and banning
two symposiaonthetopic, andin 1983 they did pass one decreeing that Derek
Freeman's Margaret Mead and Samoawas "poorly written, unscientific, irre-
sponsible, and misleading.T" But that was mild compared with what was to
come.

In September 2000, the anthropologists Terence Turner and Leslie Spon-
sel sent the executives of the association a letter (which quickly proliferated
throughout cyberspace) warning of a scandal for anthropology that was soon
to be divulgedin abook by thejournalist Patrick Tierney." The alleged perpe-
trators were the geneticist James Neel, a founder of the modern science of
human genetics, and the anthropol ogist Napoleon Chagnon, famous for his
thirty-year study of the Yanomamo people of the Amazon rainforest. Turner
and Sponsel wrote:

This nightmarish story-area anthropological heart of darkness be-
yond the imagining of even aJosef Conrad (though not, perhaps, a Josef
Mengele)-will be seen (rightly in our view) by the public, as well as
most anthropologists, as putting the whole discipline on trial. As an-
other reader of the galleysput it, This book should shake anthropol ogy
. to itsvery foundations. It should cause the field to understand how the
corrupt and depraved protagonists could have spread their poison for so
long while they were accorded great respect throughout the Western
World and generations of undergraduates received their lies as the in-
troductory substance of anthropology. This should never be allowed to

happen again.

The accusations were truly shocking. Turner and Sponsel charged Neel
and Chagnon with deliberately infecting the Y anomamo with measles (which
isoftenfata amongindigenous peoples) and then withholding medical carein
order to test Neel's "eugenically slanted genetic theories," Accordingto Turner
and Sponsel'srendition of these theories, polygynousheadmen in foraging so-
cietieswere biologically fitter than coddled Westerners because they possessed
"dominant genes" for "innate ability" that were selected when the headmen en-
gagedin violent competition for wives. Neel believed, said Turner and Sponsel,
that «democracy, with its free breeding for the masses and its sentimental
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supportsfor the weak;' is amistake. They reasoned, “The political implication
of this fascistic eugenicsisclearly that society should be reorganized into small
breeding isolates in which genetically superior males could emerge into dom-
inance, eliminating or subordinating the male losers in the competition for
|eadership and women, and amassing harems of brood females."

The accusations against Chagnon were just aslurid. In his books and pa-
pers on the Y anornamo, Chagnon had documented their frequent warfare and
raiding, and had presented data suggesting that men who had participated in
akilling had more wives and offspring than those who had not." (Thefinding
is provocative because if that payoff was typical of the pre-state societies in
which humans evolved, the strategic use of violence would have been selected
over evolutionary time.) Turner and Sponsel accused him of fabricating his
data, of causing the violence among the Y anornamo (by sending them into a
frenzy over the pots and knives with which he paid his informants), and of
staging lethal fights for documentary films. Chagnon's portrayal of the
Y anornamo, they charged, had been used to justify an invasion of gold miners
into their territory, abetted by Chagnon's collusion with "sinister" Venezuelan
politicians. The Yanomamo have unquestionably been decimated by disease
and by the depredations of the miners, so to lay these tragedies and crimes at
Chagnon'sfeet isliterally to accuse him of genocide. For good measure, Turner
and Sponsel added that Tierney's book contained "passing references to
Chagnon ... demanding that villagers bring him girls for sex."

Headlines such as" Scientist 'Killed Amazon Indians to Test Race Theory’ "
soon appeared around the world, followed by an excerpt of Tierney's book in
TheNew Yorker and then the book itself, titled Darknessin El Dorado: How Sci-
entistsand Journalists Devastated the Amazon.ss Under pressure from the pub-
lisher'slibel lawyers, some of the more sensational accusationsin the book had
been excised, watered down, or putin the mouths of Venezuelan journalistsor
untraceable informants. But the substance of the charges remained."

Turner and S onsel admittedthat their charge against Neel "remainsonly
aninferenceint present state of our knowledge: thereisno 'smoking gun'in
the form of awri ten text or recorded speech by Neel," That turned out to be
an understatem nt. Within days, scholars with direct knowledge of the
events-historia s, epidemiologists, anthropologists, and filmmakers-de-
molished the cha ges point by point."

Far from bel gadepraved eugenicist, James Neel (who died shortly before
the accusations ¢ me out) was an honored and bel oved scientist who had con-
sistently attackedeugenics, Indeed, heisoften creditedwith purging human ge-
netics of old eugenic theories and thereby making it arespectable science. The
cockamamietheory that Turner and Sponsel attributed to him wasincoherent
onthe face of it and scientifically illiterate (for example, they confuseda"dom-
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inant gene" with agenefor dominance). In any casethereisnot the slightest ev-
idence that Nee! held any belief close to it. Records show that Nee! and
Chagnonwere surprised by the measl es epi demic already in progress and made
heroic efforts to contain it. The vaccine they administered, which Tierney had
charged was the source of the epidemic, has never caused contagious trans-
mission of measlesin the hundreds of millions of people all over the world who
have received it, and in all probability the efforts of Neel and Chagnon saved
hundreds of Yanomamo lives." Confronted with public statements from epi-
demiologists refuting his claims.Tierney lamely said, "Experts | spoke to then
had very different opinionsthan the ones they are expressing in public now."43

Though no one can prove that Neel and Chagnon did not inadvertently
introduce the disease in other places by their very presence, the odds are
strongly against it. The Y anomamo, who are spread out over tens of thousands
of square miles, had many more contactswith other Europeans than they did
with Chagnon or Neel, because thousands of missionaries, traders, miners,
and adventurers move through the area. Indeed, Chagnon himself had docu-
mented that a Catholic Salesian missionary was the likely source of an earlier
outbreak. Together with Chagnon's criticism of the mission for providing the
Y anomamo with shotguns, this earned him the missionaries’ undying enmity.
Not coincidentally, most of Tierney's Yanomamo informants were associated
with the mission.

The specific accusations against Chagnon crumbled as quickly as those
against Neel. Chagnon, contrary to Tierney's charges, had not exaggerated
Y anornarno violence or ignored the rest of their lifestyle;in fact, he had metic-
ulously described their techniques for conflict resolution." The suggestion
that Chagnon introduced them to violence is simply incredible. Raiding and
warfare among the Y anomamo have been described since the mid-1800s and
were documented throughout the first half of the twentieth century, long be-
fore Chagnon set foot in the Amazon. (One revealing account was a first-
person narrative called Yanoame: TheStoryof Helena Valero, a Girl Kidnapped
by Amazonian Indians)45 And Chagnon's main empirical claims have met the
gold standard of science: independent replication. In surveys of rates of death
by warfare in pre-state societies, Chagnon's estimates for the Y anornamo fall
well within the range, as we saw in the graph in Chapter 3.%¢ Even his most
controversial claim, that killers had more wivesand offspring, has been repli-
cated in other groups, though there iscontroversy over the interpretation. It is
instructive to compare Tierney's summary of a book supposedly refuting
Chagnon with the author's own words. Tierney reports:

Among the [ivaro, head-hunting wasaritual obligation of al malesand
arequired male initiation for teenagers. There, too, most men died in
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war. Among the [ivaro leaders, however, those who captured the most
heads had the fewest wives, and those who had the most wives captured
the fewest heads."

The author, the anthropologist Elsa Redmond, had actually written:

Y anomamo men who have killed tend to have more wives, which they
have acquired either by abducting them from raiding villages, or by the
usual marriage alliances in which they are considered more attractive as
mates. The same istrue of livaro war leaders, who might have four to six
wives; as a matter of fact, agreat war leader on the Upano River in the
1930s by the name of Tuki or José Grande had eleven wives. Distin-
guished warriors also have more offspring, due mainly to their greater
marital success."

Turner and Sponsel had long been among Chagnon's most vehement crit-
ics (and, not coincidentally, major sources for Tierney's book, despite their
professed shock at |earning of its contents). They are open about their ideo-
logical agenda, which isto defend the doctrine of the Noble Savage. Sponsel
wrotethat he iscommitted to "theanthropol ogy of peace" in order to promote
a"more nonviolent and peaceful world;' which he believesis"latent in human
nature."? He isopposed to a"Darwinian emphasis on violence and competi-
tion" and recently pronounced that "nonviolence and peace were likely the
norm throughout most of human prehistory and that intrahuman killing was
probablyrare.?' He even admits that much of his criticism of Chagnon comes
from «an almost automatic reaction against any biological explanation of
human behavior, the possibility of biological reductionism, and the associated
political implications,"!"

Also familiar from the radical science days is an irredentist leftism that
considers even moderate and liberal positions reactionary. According to Tier-
ney, Neel «was convinced that democracy, with its free breeding for the masses
and its sentimental support for the weak, violated natural selection'Y and was
thus «a eugenic mistake." But in fact Neel was a political liberal who had
protested the diversion of money from poor children to research on aging that
he thought would benefit the affluent. He also advocated increasing invest-
ment in prenatal care, medical care for children and adolescents, and univer-
sa quality education.P As for Chagnon, Tierney cals him «a militant
anti-Communist and free-market advocate." His evidence? A quotation from
Turner (!) stating that Chagnon is «akind of right-wing character who has a
paranoid attitude on people he considers lefty.” To explain how he came by
these right-wing leanings, Tierney informs readers that Chagnon grew up in a
part of rural Michigan "where differences were not welcomed, where xeno-

118/ Fear and Loathing




phobia, linked to anti-Communist feeling, ran high, and where Senator Joseph
McCarthy enjoyed strong support.” Unaware of the irony, Tierney concludes
that Chagnon isan "offspring" of McCarthy who had "receiveda full portion
of [McCarthy's] spirit.” Chagnon, in fact, isa political moderate who had al-
waysvoted for Democrats.f

An autobiographical comment in Tierney's preface isrevealing: "l gradu-
ally changed from being an observer to being an advocate. . . . traditional, ob-
jective journalism was no longer an option for me"55 Tierney believes that
accounts of Y anomamo violence might be used by invaders to depict them as
primitive savageswho should be removed or assimilated for their own good.
Defaming messengers like Chagnon is, in this view, an ennobling form of so-
cia action and a step for the cultural surviva of indigenous peoples (despite
the fact that Chagnon himself has repeatedly acted to protect the interests of
the Y anomamo).

The decimation of native Americans by European disease and genocide
over fivehundred years isindeed one of the great crimes of history. But it is
bizarre to blame the crime on ahandful of contemporary scientists struggling
to document their lifestylebefore it vanishes forever under the pressures of as-
similation. And it isadangeroustactic. Surely indigenous peoples have aright
to survive in their lands whether or not they-like all human societies-are
prone to violence and warfare. Self-appointed "advocates' who link the sur-
vival of native peoples to the doctrine of the Noble Savage paint themselves
into aterrible corner. When the facts show otherwisethey either have inadver-
tently weakened the casefor native rights or must engage in any means neces-
sary to suppress the facts.

No oNE sHouLD be surprised that claims about human nature are contro-
versial. Obviously any such claim should be scrutinized and any logical and
empirical flawspointed out, just aswith any scientific hypothesis. But the crit-
icism of the new sciences of human nature went well beyond ordinary schol-
arly debate. It turned into harassment, slurs, misrepresentation, doctored
quotations, and, most recently, blood libel. | think there are two reasons for
this illiberal behavior.

One isthat in the twentieth century the Blank Slate became a sacred doc-
trine that, in the minds of its defenders, had to be either avowed with a perfect
faith or renounced in every aspect. Only such black-and-white thinking could
lead people to convert the idea that someaspectsof behavior areinnate into the
ideathat all aspects of behavior are innate, or convert the proposal that genetic
traits influence human affairsinto the idea that they determine human affairs.
Only if it istheologically necessary for 100 percent of the differencesin intelli-
genceto be caused by the environment could anyonebeincensed over the math-
ematical banality that asthe proportion of variance due to nongenetic causes
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goesdown, theproportion due to genetic causesmust go up. Only if the mind is
required to be a scraped tablet could anyone be outraged by the claim that
human nature makes us smile, rather than scowl,when we are pleased.

A second reason isthat "radical” thinkers got trapped by their own moral-
izing. Once they staked themselves to the lazy argument that racism, sexism,
war, and political inequality were factually incorrect because there isno such
thing as human nature (as opposed to being morally despicable regardless of
the details of human nature), every discovery about human nature was, by
their own reasoning, tantamount to saying that those scourges were not so bad
after all. That madeit all the more pressing to discredit the heretics making the
discoveries. If ordinary standards of scientific argumentation were not doing
the trick, other tactics had to be brought in, because a greater good was at
stake.
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Chapter 7

The Holy Trinity

BEHAVIORAL SCIENCE IS not for sissies. Researchers may wake up to dis-
cover that they are despised public figures because of some area they have
chosen to explore or some datum they have stumbled upon. Findings on cer-
tain topics-daycare, sexua behavior, childhood memories) the treatment of
substance abuse-may bring on vilification, harassment) intervention by
politicians) and physical assault.” Even a topic as innocuous as left-
handedness turns out to be booby-trapped. In 1991 the psychologists Stanley
Coren and Diane Halpern published statistics in a medical journal showing
that lefties on average had more prenatal and perinatal complications) are
victims of more accidents, and die younger than righties. They were soon
showered with abuse-including the threat of a lawsuit) numerous death
threats) and a ban on the topic in a scholarly journal-from enraged left-
handers and their advocates."

. Arethe dirty tricks of the preceding chapter just another example of peo-
ple taking offense at claims about behavior that make them uncomfortable?
Or) as | have hinted, are they part of a systematic intellectual current: the at-
tempt to safeguard the Blank Slate)the Noble Savage,and the Ghost in the Ma-
chine as a source of meaning and morality? The leading theoreticians of the
radical science movement deny that they believein ablank slate, and it isonly
fair that their positions be examined carefully.In addition) | will look at the at-
tacks on the sciencesof human nature that have come from their political op-
posites, the contemporary right.

COULD THE RADICAL scientists really believe in the Blank Slate? The doc-
trine might seem plausible to some of the scholars who livein aworld of dis-
embodied ideas. But could hardheaded boffins who live in a mechanistic
world of neurons and genes redly think that the psyche soaks into the brain
from the surrounding culture? They deny it in the abstract, but when it comes
to specificstheir position is plainly in the tradition of the tabula rasa socia
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science of the early twentieth century. Stephen Jay Gould, Richard Lewontin,
and the other signatories of the “Against ‘Sociobiology’ ” manifesto wrote:

Weare not denying that there are genetic componentsto human behav-
ior. But we suspect that human biological universals are to be discovered
more in the generalities of eating, excreting, and sleeping than in such
specific and highly variable habits as warfare, sexual exploitation of
women and the use of money as a medium of exchange.'

Note the tricky framing of the issue. The notion that money is a genetically
coded universal isso ridiculous (and not, incidentally, something Wilson ever
proposed) that any alternative has to be seen as more plausible than that. But
if we take the alternative on its own terms, rather than as one prong in afalse
dichotomy, Gould and Lewontin seem to be saying that the genetic compo-
nents of human behavior will be discovered primarily in the "generalities of
eating, excreting, and sleeping.’) The rest of the date, presumably, is blank.

This debating tactic-first deny the Blank Slate, then make it |ook plausi-
ble by pitting it against a straw man-can be found elsewhere in the writings
of the radical scientists. Gould, for instance, writes:

Thus, my criticism of Wilson does not invoke a non-biological "envi-
ronmentalism"; it merely pits the concept of biological potentiality, with
abrain capable of afull range of human behaviors and predisposed to
none, against the idea of biological determinism, with specific genes for
specific behavioral traits.'

The idea of "biological determinism"-that genes cause behavior with 100
percent certai nty-and the idea that every behavioral trait has its own gene,
are obviously daft (never mind that Wilson never embraced them). So Gould's
dichotomy would seem to leave"biological potentiality" asthe only reasonable
choice. But what does that mean? The claim that the brain is"capable of afull
range of human behaviors" is almost atautology: how could the brain not be
capable of afull range of human behaviors? And the claim that the brainisnot
predisposed to any human behavior isjust a version of the Blank Slate. “Pre-
disposed to none" literally means that all human behaviors have identical
probabilities of occurring. So if any person anywhere on the planet has ever
committed some act in some circumstance-abjuring food or sex, impaling
himself with spikes, killing her child-then the brain has no predisposition to
avoid that act as compared with the alternatives, such as enjoying food and
sex, protecting one's body, or cherishing one's child.

Lewontin, Rose, and Kamin also deny that they are saying that humans are
blank slates.' But they grant only two concessions to human nature. The first
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comes not from an appeal to evidence or logic but from their palitics: "If [a
blank slate] were the case, there could be no social evolution." Their support
for this"argument" consists of an appeal to the authority of Marx, whom they
quote as saying, “The materialist doctrine that men are the products of cir-
cumstances and upbringing, and that, therefore, changed men are products of
other circumstances and changed upbringing, forgets that it is men that
change circumstances and that the educator himself needs educating."6 Their
own view isthat “the only sensiblething to say about human natureisthat it is
‘in’ that nature to construct its own history,"? The implication isthat any other
statement about the psychological makeup of our species-about our capac-
ity for language, our love of family, our sexual emotions, our typical fears, and
so on-isnot"sensible.”

Lewontin, Rose, and Kamin do make one concession to biology-not to
the organization of the mind and brain but to the size of the body. “Were
human beings only sixinches tall there could be no human culture at al aswe
understand it;' they note, because a Lilliputian could not control fire, break
rocks with a pick-axe, or carry abrain big enough to support language. It is
their only acknowledgment of the possibility that human biology affects
human socidl life.

Eight years later Lewontin reiterated this theory of what isinnate in hu-
mans. “The most important fact about human genesisthat they help to make
us ashig aswe are and to have acentral nervous system with as many-connec-
tions asit has." Once again, the rhetoric has to be unpacked with care. If we
take the sentence literally, Lewontin isreferring only to "the most important
fact" about human genes. Then again, if we take it literally, the sentence is
meaningless. How could one ever rank-order the thousands of effectsof the
genes, all necessary to our existence, and point to one or two at the top of the
list?Isour stature more important than the fact that we have a heart, or lungs,
or eyes? Is our synapse number more important than our sodium pumps,
without which our neuronswould fill up with positive ions and shut down? So
taking the sentence literally ispointless. The only sensible reading, and the one
that fitsin the context, isthat these are the onlyimportant facts about human
genesfor the human mind. The tens of thousands of genesthat are expressed
primarily or exclusivelyin the brain do nothing important but giveit lots of
connections; the patternof connections and the organization of the brain (into
structureslikethe hippocampus, amygdala, hypothalamus, and acerebral cor-
tex divided into areas) are random, or might aswell be. The genesdo not give
the brain multiple memory systems, complicated visual and motor tracts, an
ability to learn alanguage, or a repertoire of emotions (or elsethe genes do
provide these faculties, but they are not "important").

In an update of John Watson's claim that he could turn any infant into a
"doctor, lawyer, artist, merchant-chief, and yes, even beggar-man and thief,
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regardless of his talents, penchants, tendencies, abilities, vocations, and race of
his ancestors;' Lewontin wrote abook whose jacket precis claims that “our ge-
netic endowments confer a plasticity of psychic and physical development, so
that in the course of our lives, from conception to death, each of us, irrespec-
tive of race, class, or sex, can develop virtually any identity that lieswithin the
human ambit,"? Watson admitted he was "going beyond my facts;' which was
forgivable because at the time he wrote therewere no facts. But the declaration
on Lewontin's book that any individual can assume any identity (even grant-
ing the equivalence of races, sexes, and classes), in defiance of six decades of re-
search in behavioral genetics, isan avowal of faith of uncommon purity. And
in apassage that re-erects Durkheim'swall between the biological and the cul-
tural, Lewontin concludes a-1992 book by writing that the genes "have been
replaced by an entirely new level of causation, that of social interactionwithits
own laws and its own nature that can be understood and explored only
through that unique form of experience, socia action,"!"

Sowhile Gould, Lewontin, and Rose deny that they believe in ablank dlate,
their concessionsto evolution and genetics-that they let us eat, sleep, urinate,
defecate, grow bigger than a squirrel, and bring about social change-reveal
them to be empiricists more extreme than Locke himself, who at least recog-
nized the need for an innate faculty of "understanding.”

THE NOBLE SAVAGE, too, is a cherished doctrine among critics of the sci-
ences of human nature. In Sociobiology, Wilson mentioned that tribal warfare
was common in human prehistory. The against-sociobiol ogists declared that
this had been "strongly rebutted both on the basis of historical and anthropo-
logical studies." | looked up these "studies,” which were collected in Ashley
Montagu's Man and Aggression. In fact they were just hostile reviews of books
by the ethologist Konrad Lorenz, the playwright Robert Ardrey, and the nov-
elist William Golding (author of Lord of the Flies). 11 Some of the criticisms
were, to be sure, deserved: Ardrey and Lorenz believed in archaic theories such
asthat aggression was like the discharge of a hydraulic pressure and that evo-
lution acted for the good of the species. But far stronger criticisms of Ardrey
and Lorenz had been made by the sociobiologists themselves. (On the second
page of TheHfish Gene, for example, Dawkinswrote, “The trouble with these
booksisthat the authors got it totally and utterly wrong.") In any case, the re-
views contained virtually no data about tribal warfare. Nor did Montagu's
summary essay, which simply rehashed attacks on the concept of "instinct"
from decades of behaviorists. One of the only chapters with data "refuted"
Lorenz's claims about warfare and raiding in the Ute Indians by saying they
didn't do it any more than other native groups!

Twenty years later, Gould wrote that "Homo sapiens is not an evil or de-
structive species:.' His new argument comes from what he calls the Great
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Asymmetry. It is'(an essential truth;' he writes, that «good and kind people
outnumber al others by thousands to one."12 Moreover, «we perform 10,000
acts of small and unrecorded kindness for each surpassingly rare, but sadly
balancing, moment of cruelty”!" The statistics making up this«essential truth”
are pulled out of the air and are certainly wrong: psychopaths, who are defi-
nitely not «good and kind people;' make up about three or four percent of the
mal e population, not several hundredths of a percent. 14 But even if we accept
the figures, the argument assumes that for a species to count as «evil and de-
structive," it would have to be evil and destructive all the time, like a deranged
postal worker on apermanent rampage. It is precisely because one act can bal-
ance ten thousand kind ones that we call it «evil." Also, does it make sense to
judge our entire species, as if we were standing en masse at the pearly gates?
The issue is not whether our Species is «evil and destructive" but whether we
house evil and destructive motives, together with the beneficent and construc-
tive ones. If we do, one can try to understand what they are and how they
work.

Gould has objected to any attempt to understand the motives for war in
the context of human evolution, because «each case of genocide can be
matched with numerous incidents of social beneficence; each murderous
band can be paired with a pacific dan."15 Once again aratio has been conjured
out of the blue; the datareviewed in Chapter 3 show that «pacific clans” either
do not exist or are considerably outnumbered by the «murderous bands,":"
But for Gould, such facts are beside the point, because he finds it necessary to
believe in the pacific clans on moral grounds. Only if humanslack any predis-
position for good or evil or anything else, he suggests, do we have grounds for
opposing genocide. Here ishow he imagines the position of the evolutionary
psychologists he disagrees with:

Perhaps the most popular of al explanations for our genocidal capacity
citesevolutionary biology asan unfortunate source-and asan ultimate
escape from full moral responsibility. ... A group devoid of xenopho-
bia and unschooled in murder might invariably succumb to others re-
plete with genes to encode a propensity for such categorization and
destruction. Chimpanzees, our closest relatives, will band together and
systematically kill the members of adjacent groups. Perhaps we are pro-
grammed to act in such amanner aswell. These grisly propensities once
promoted the survival of groups armed with nothing more destructive
than teeth and stones. In aworld of nuclear bombs, such unchanged
(and perhaps unchangeable) inheritances may now spell our undoing
(or at least propagate our tragedies)-but we cannot be blamed for
these moral failings. Our accursed genes have made us creatures of the
night."
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In this passage Gould presents amore-or-less reasonable summary of why sci-
entists might think that human violence can be illuminated by evolution. But
then he casually slips in some outrageous non sequiturs (*an ultimate escape
from full moral responsibility:' “we cannot be blamed"), asif the scientists had
no choice but to believe those, too. He concludes his essay:

In 1525, thousands of German peasants were slaughtered ..., and
Michelangelo worked on the Medici Chapel. ... Both sides of this di-
chotomy represent our common, evolved humanity. Which, ultimately,
shall we choose? Asto the potential path of genocide and destruction, let
us take this stand. It need not be. We can do otherwise. 1s

Theimplicationisthat anyone who believes that the causes of genocide might
be illuminated by an understanding of the evolved makeup of human beings
isin fact taking a stand infavor of genocide!

WHAT ABOUT THE third member of the trinity, the Ghost in the Machine?
Theradical scientists are thoroughgoing materialists and could hardly believe
in an immaterial soul. But they are equally uncomfortable with any clearly
stated alternative, because it would cramp their political belief that we can col-
lectively implement any social arrangement we choose. To update Ryle's de-
scription of Descartes's dilemma: as men of scientific acumen they cannot but
endorse the claims of hiology, yet as political men they cannot accept the dis-
couraging rider to those claims, namely that human nature differs only in de-
gree of complexity from clockwork.

Ordinarily it isnot cricket to bring up the political beliefs of scholarsin dis-
cussing their scholarly arguments, but it is Lewontin and Rose who insist that
their scientific beliefs are inseparable from their political ones. Lewontin wrote
abook with the biologist Richard Levins called TheDialectical Biologist, which
they dedicated to Friedrich Engels ("who got it wrong alot of thetimebut got it
right where it counted"). In it they wrote, “As working scientistsin the field of
evolutionary genetics and ecology, we have been attempting with some success
to guide our research by a conscious application of Marxist philosophy."? In
Not in Our Genes, Lewontin, Rose, and Kamin declared that they "share a com-
mitment to the prospect of a more socially just-asocialist-society" and see
their "critical science as an integral part of the struggle to create that society'?"
At one point they frame their disagreement with "reductionism" as follows:

Againgt this economic reduction as the explanatory principle underly-
ing al human behavior, we could counterpose the ... revolutionary
practitioners and theorists like Mao Tse-tung on the power of human
consciousness in both interpreting and changing the world, a power
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based on an understanding of the essential dialectical unity of the bio-
logical and the social, not astwo distinct spheres, or separable compo-
nents of action, but asontologically coterminous."

Lewontin and Rose's commitment to the "dialectical" approach of Marx,
Engels, and Mao explains why they deny human nature and aso deny that
they deny it. The very idea of a durable human nature that can be discussed
separately from its ever-changing interaction with the environment is, in
their view, adull-witted mistake. The mistake liesnot just in ignoring interac-
tions with the environment-L ewontin and Rose already knocked over the
straw men who do that. The deeper mistake, asthey seeit, liesin trying to an-
alyzebehavior as an interaction between human nature and the human envi-
ronment (including society) in the first place.P The very act of separating
them in one's mind, even for the purpose of figuring out how the two inter-
act, "supposes the alienation of the organism and the environment." That
contradicts the principles of dialectical understanding, which says that the
two are "ontologically coterminous’-not just in the trivial sense that no or-
ganism livesin avacuum, but in the sense that they are inseparable in every
aspect of their being.

Since the dialectic between organism and environment constantly
changes over historical time, with neither one directly causing the other, or-
ganisms can alter that dialectic. Thus Rose repeatedly countersthe"determin-
ists" with the declaration “We have the ability to construct our own futures,
abeit not in circumstances of our own choosing"23-presumably echoing
Marx's statement that "men make their own history, but they do not make it
just as they please; they make it under circumstances directly encountered,
given and transmitted from the past.” But Rose never explainswho the "we'" is,
if not highly structured neural circuits, which must get that structure in part
from genes and evolution. We can call this doctrine the Pronoun in the Ma-
chine.

Gould is not a doctrinarian like Rose and Lewontin, but he too uses the
first-person plural pronoun asif it somehow disproved the relevance of genes
and evolution to human affairs; "Which ... shall we choose? ... Let us take
this stand.... We can do otherwise." And he too cites Marx's "wonderful
aphorism" about making our own history and believes that Marx vindicated
the concept of free will:

Marx himself had amuch more subtle view than most of his contempo-
raries of the differencesbetween human and natural history. He under-
stood that the evolution of consciousness, and the consequent
development of social and economic organization, introduced elements
of difference and valition that we usually label as"freewill."24
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Subtle indeed is the argument that explains free will in terms of its synonym
"volition» (with or without "elements of difference:' whatever that means) and
attributes it to the equally mysterious "evolution of consciousness,” Basicaly,
Rose and Gould are struggling to make sense of the dichotomy they invented
between a naturally selected, genetically organized brain on one side and ade-
sire for peace, justice, and equality on the other. In Part 111 we will seethat the
dichotomy isafaseone.

The doctrine of the Pronoun in the Machine is hot a casual oversight in
the radical scientists world view. It is consistent with their desire for radical
political change and their hostility to "bourgeois» democracy. (Lewontin re-
peatedly uses "bourgeois» asan epithet.) If the "we»istruly unfettered by biol-
ogy, then once "we» see the light we can carry out the vision of radical change
that we deem correct. But if the "we» is an imperfect product of evolution-
limited in knowledge and wisdom, tempted by status and power, and blinded
by self-deception and delusions of moral superiority-then «we»had better
think twice before constructing all that history. Asthe chapter on politics will
explain, constitutional democracy is based on ajaundiced theory of human
nature in which «we» are eternally vulnerable to arrogance and corruption.
The checks and balances of democratic institutionswere explicitly designed to
stalemate the often dangerous ambitions of imperfect humans.

THE GHOST N the Machine, of course, isfar dearer to the political right than
to the political left. In his book The New Know-Nothings. The Palitical Foes of
the Stientific Sudy of Human Nature, the psychologist Morton Hunt has
shown that the foes include people on the |eft, people on the right, and a mot-
ley collection of single-issue fanatics in between.” So far | have discussed the
far-left outrage because it has been deployed in the battlefield of ideas in the
universities and the mainstream press. Those on the far right have also been
outraged, though until recently they have aimed at different targets and have
fought in different arenas.

Thelongest-standing right-wing opposition to the sciences of human na-
ture comes from the religious sectors of the coalition, especially Christian fun-
damentalism. Anyone who doesn't believe in evolution is certainly not going
to believe in the evolution of the mind, and anyone who believesin an imma-
terial soul is certainly not going to believe that thought and feeling consist of
information processing in the tissues of the brain.

The religious opposition to evolution is fueled by severa moral fears.
Most obviously, the fact of evolution challengesthe literal truth of the creation
story in the Bible and thus the authority that religion draws from it. As one
creationist minister put it, «If the Bible gets it wrong in biology, then why
should I trust the Bible when it talks about morality and salvations":"

But the opposition to evolution goes beyond adesire to defend biblical lit-
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eralism. Modern religious people may not believein the litera truth of every
miracle narrated in the Bible, but they do believe that humans were designed
in God's image and placed on earth for alarger purpose-namely, to live a
moral lifeby following God's commandments. If humans are accidental prod-
ucts of the mutation and selection of chemical replicators, they worry, moral-
ity would have no foundation and we would be left mindlessly obeying
biological urges. One creationist, testifying to this danger in front of the U.S.
House Judiciary Committeg, cited the lyrics of arock song: «You and me baby
ain't nothin' but mammals/ Solet'sdo it likethey do it on the Discovery Chan-
nd."27 After the 1999 lethal rampage by two teenagers at Columbine High

School in Colorado, Tom Delay, the Republican Majority Whip in the House
of Representatives, said that such violence isinevitable aslong as «our school

systemsteach children that they are nothing but glorified apes, evolutionized
out of some primordial soup of mud:'28

The most damaging effect of the right-wing opposition to evolutionisthe
corruption of American science education by activistsin the creationist move-
ment. Until a Supreme Court decision in 1968, states were allowed to ban the
teaching of evolution outright. Sincethen, creationists have tried to hobble it
inwaysthat they hopewill pass constitutional muster. These include removing
evolution from science proficiency standards, demanding disclaimers that it is
«only atheory," watering down the curriculum, and opposing textbooks with
good coverage of evolution or imposing ones with coverage of creationism. In
recent years the National Center for Science Education has |earned of new in-
stances of these tactics at arate of about one aweek, coming from forty states."

The religious right is discomfited not just by evolution but by neuro-
science. By exorcising the ghost in the machine, brain science isundermining
two moral doctrines that depend on it. One isthat every person has a soul,
which finds value, exercisesfree will, and is responsible for its choices. If be-
havior is controlled instead by circuits in the brain that follow the laws of
chemistry, choice and value would be myths and the possibility of moral re-
sponsibility would evaporate. Asthe creationist advocate John West put it, «If
human beings (andtheir beliefs) really are the mindless products of their ma-
terial existence, then everything that givesmeaning to human life-religion,
morality, beauty-is revealed to be without objective basis,"?'

The other moral doctrine (which isfound in some, but not all, Christian
denominations) isthat the soul enters the body at conception and leavesit at
death, thereby defining who isapersonwith aright to life. The doctrine makes
abortion, euthanasia, and the harvesting of stem cellsfrom blastocysts equiv-
alent to murder. It makes humans fundamentally different from animals. And
it makes human cloning aviolation of the divine order. All this would seem to
be threatened by neuroscientists, who say that the self or the soul inheres in
neural activity that develops gradually in the brain of an embryo, that can be
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seen in the brains of animals, and that can break down piecemeal with aging
and disease. (Wewill return to this issue in Chapter 13.)

But the right-wing opposition to the sciences of human nature can no
longer be associated only with Bible-thumpers and televangelists. Today evolu-
tion isbeing challenged by some of the most cerebral theoristsin the formerly
secular neoconservative movement. They are embracing ahypothesiscalled In-
telligent Design, originated by the biochemist Michael Behe." The molecular
machinery of cellscannot function in asimpler form, Behe argues, and there-
fore it could not have evolved piecemeal by natural selection. Instead it must
have been conceived asaworking invention by an intelligent designer. The de-
signer could, intheory, havebeen an advanced alien from outer space, but every-
one knows that the subtext of the theory isthat it must have been God.

Biologists regject Behe's argument for a number of reasons.” His specific
claims about the "irreducible complexity" of biochemistry are unproven or
just wrong. He takes every phenomenon whose evolutionary history has not
yet been figured out and chalksit up to design by default. When it comes to the
intelligent designer, Behe suddenly jettisonsall scientific scruples and does not
guestion where the designer came from or how the designer works. And heig-
nores the overwhel ming evidence that the process of evolution, far from being
intelligent and purposeful, iswasteful and cruel.

Nonetheless, Intelligent Design has been embraced by |eading neoconser-
vatives, including Irving Kristol, Robert Bork, Roger Kimball, and Gertrude
Himmelfarb. Other conservative intellectual s have aso sympathized with cre-
ationism for moral reasons, such as the law professor Philip Johnson, the
writer William F. Buckley, the columnist Tom Bethell, and, disconcertingly, the
bioethicist Leon Kass-chair of George W. Bush's new Council on Bioethics
and thus a shaper of the nation's policies on biology and medicine." A story
entitled " The Deniable Darwin" appeared, astonishingly, on the cover of Com-
mentary, which means that a magazine that was once aleading forum for sec-
ular Jewish intellectuals isnow more skeptical of evolution than isthe Pope!™

It is not clear whether these worldly thinkers are realy convinced that
Darwinism is false or whether they think it isimportant for other people to
believeit isfase. In ascene from Inherit the Wind, the play about the Scopes
Monkey Tria, the prosecutor and defense attorney (based on William Jen-
nings Bryan and Clarence Darrow) are relaxing together after a day in court.
The prosecutor saysof the Tennesseelocals:

They're simple people, Henry; poor people. They work hard and they
need to believein something, something beautiful. Why do you want to

take it away from them? It's all they have.

That isnot far from the attitude of the neocons. Kristol has written:
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If there isone indisputabl e fact about the human condition it isthat no
community can surviveif it ispersuaded-or even if it suspects-that
its members are leading meaningless livesin a meaningless universe."

He spells out the moral corollary:

There are different kinds of truths for different kinds of people. There
are truths appropriate for children; truths that are appropriate for stu-
dents; truths that are appropriate for educated adults; and truths that
are appropriate for highly educated adults, and the notion that there
should be one set of truths availableto everyoneisamodern democratic
fdlacy. It doesn't work."

Asthe science writer Ronald Bailey observes, "Ironically, today many modern
conservatives fervently agree with Karl Marx that religion is'the opium of the
people’; they add a heartfelt, 'Thank God!" 37

Many conservative intellectuals join fundamentalist Christiansin deplor-
ing neuroscience and evolutionary psychology, which they see as explaining
away the soul, eternal values, and free choice. Kasswrites:

With science, the leading wing of modern rationalism, has come the
progressive demystification of the world. Fallingin love, should it still
occur, isfor the modern temper to be explained not by demonic posses-
sion (Eros) born of the soul-smiting sight of the beautiful (Aphrodite)

but by arisein the concentration of some still-to-be-identified polypep-

tide hormone in the hypothalamus. The power of religious sensibilities
and understandings fadestoo. Evenif it istrue that the great majority of
Americans till profess abelief in God, He isfor few of usa God before
whom one trembles in fear of judgment.”

Similarly, the journalist Andrew Ferguson warns his readers that evolutionary
psychology "is sure to give you the creeps," because "whether behavior is
moral, whether it signifiesvirtue, isajudgment that the new science, and ma-
terialism in general, cannot make,":'? The new sciences, he writes, claim that
people are nothing but "meat puppets,” a frightening shift from the tradi-
tional ludeo-Christian view in which "human beings [areJ persons from the
start, endowed with asoul, created by God, and infinitely precious.r

Even the left-baiting author Tom Wolfe, who admires neuroscience and
evolutionary psychology, worries about their moral implications. In his essay
"Sorry, but Your Soul Just Died:' he writes that when science has finaly killed
the soul (“that last tefuge of values"), "the lurid carnival that will ensue may
make [Nietzsche's) phrase 'thetotal eclipse of all values seem tame”:
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Meanwhile, the notion of a self-a self who exercises self-discipline,
postpones gratification, curbs the sexual appetite, stops short of aggres-
sion and criminal behavior-a self who can become more intelligent
and lift itself to the very peaks of life by its own bootstraps through
study, practice, perseverance, and refusal to giveup in the face of great
odds-thi s old-fashioned notion (what's a bootstrap, for God's sake?) of
success through enterprise and true grit is aready slipping away, dip-
ping away ... slipping away ... 4

"Where doesthat leave self-control ?* he asks. "Where, indeed, if people believe
this ghostly self does not even exist, and brain imaging proves it, once and for
al?'42

An irony in the modern denial of human nature isthat partisans at oppo-
site extremes of the political spectrum, who ordinarily can't stand the sight of
each other, find themselves strange bedfellows. Recall how the signatories of
"Against 'Sociobiology' "wrotethat theorieslike Wilson's" provided an impor-
tant basis for ... the eugenics policies which led to the establishment of gas
chambers in Nazi Germany." In May 2001 the Education Committee of the
Louisiana House of Representatives resolved that "Adolf Hitler and others
have exploited the racist views of Darwin and those he influenced ... to jus-
tify the annihilation of millions of purportedly racially inferior individuals."43
The sponsor of the resolution (which was eventually defeated) cited in its de-
fense a passage by Gould, which is not the first time that he has been cited
approvinglyin creationist propaganda.f Though Goul d has been atireless op-
ponent of creationism, he has been an equally tireless opponent of the idea
that evolution can explain mind and morality, and that is the implication of
Darwinism that creationists fear most.

The left and the right also agree that the new sciences of human nature
threaten the concept of moral responsibility. When Wilson suggested that in
humans, as in many other mammals, males have a greater desire for multiple
sexual partnersthan do females, Rose accused him of really saying:

Don't blame your mates for sleeping around, ladies, it's not their fault
they are genetically programmed.”

Compare Tom Wolfe, tongue only partly in cheek:
The male of the human species is genetically hardwired to be polyga-

mous, i.e., unfaithful to hislegal mate. Any magazine-reading male gets

the picture soon enough. (Three million years of evolution made me do
it!)46
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On one wing we have Gould asking the rhetorical question:

Why do wewant to fob off responsibility for our violence and sexism
upon our genes!"

And on the other wing wefind Ferguson raising the same point:

The"scientificbelief" would . .. appear to be corrosive of any notion of
freewill, persona responsibility, or universal morality."

For Rose and Gould the ghost in the machineisa“we” that can construct his-
tory and change the world at will. For Kass, Wolfe, and Ferguson it isa“soul”
that makes moral judgments according to religious precepts. But all of them
see genetics, neuroscience, and evolution asthreatsto this irreducible locus of
free choice.

WHERE DOES THISleaveintellectual life today? The hostility to the sciences
of human nature from the religious right islikely to increase, but the influence
of the right will be felt morein direct appeals to politiciansthan from changes
in the intellectual climate. Any inroads of the religious right into mainstream
intellectual lifewill be limited by their opposition to the theory of evolutionit-
self. Whether it isknown as creationism or by the euphemism Intelligent De-
sign, adenial of the theory of natural selection will founder under the weight
of the mass of evidence that the theory iscorrect. How much additional dam-
age the denia will do to science education and biomedical research before it
sinks isunknown.

The hostility from the radical left, on the other hand, has left a substantial
mark on modern intellectual life, because the so-called radical scientists are
now the establishment. | have met many socia and cognitive scientists who
proudly say they have learned al their biology from Gould and Lewontin."
Many intellectuals defer to Lewontin asthe infallible pontiff of evolution and
genetics, and many philosophers of biology spent time as his apprentice. A
sneering review by Rose of every new book on human evolution or genetics
has become afixture of British journalism. Asfor Gould, Isaac Asimov proba-
bly did notintendthe irony when hewrotein abook blurb that" Gould can do
no wrong:' but that is precisely the attitude of many journalists and socia sci-
entists. A recent article in New York magazine on the journalist Robert Wright
caledhima“stalker" and a"young punk" with" penisenvy" because he had the
temerity to criticize Gould on hislogic and facts.so

In part the respect awarded to the radical scientists has been earned. Quite
aside from their scientific accomplishments, Lewontinisan incisive analyst on
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many scientific and social issues, Gould has written hundreds of superb essays

 on natural history, and Rosewrote afine book on the neuroscience of mem-
ory, But they have aso positioned themselves shrewdly on the intellectual
landscape. Asthe biologist John Alcock explains, " Stephen Jay Gould abhors
violence, he speaks out against sexism, he despises Nazis, he finds genocide
horrific, he isunfailingly on the side of the angels. Who can argue with such a
personi™! Thisimmunity from argument allowed the radical scientists' unfair
attacks on othersto become part of the conventional wisdom.

Many writerstoday casually equate behavioral geneticswith eugenics, asif
studying the genetic correlates of behavior werethe same ascoercing people in
their decisions about having children. Many equate evolutionary psychology
with Social Darwinism, asif studying our evolutionary roots were the same as
justifying the station of the poor. The confusions do not come only from the
scientifically illiterate but may be found in prestigious publications such as
Scientific American and Science." After Wilson argued in Congliencethat divi-
sions between fields of human knowledge were becoming obsolete, the histo-
rian Tzvetan Todorov wrote sarcastically, “I have a proposal for Wilson's next
book ... [an] analysisof Social Darwinism, the doctrine that was adopted by
Hitler, and of the ways it differs from sociobiology.P When the Human
Genome Project wascompleted in 2001, itsleaders made aritual denunciation
of "genetic determinism;' the belief-held by no one-that "all characteris-
tics of the person are 'hard-wired' into our genome. T"

Even many scientists are perfectly content with the radicals social con-
structionism, not so much because they agree with it but because they are pre-
occupied in their labs and need picketers outside their window likethey need
another hole in the head. Asthe anthropol ogist John Tooby and the psycholo-
gist Leda Cosmides note, the dogmathat biology isintrinsically disconnected
from the human social order offers scientists "safe conduct across the politi-
cized minefield of modern academic life»55 Aswe shall see, even today people
who challenge the Blank Slate or the Noble Savageare still sometimes silenced
by demonstrators or denounced as Nazis. Even when such attacks are spo-
radic, they create an atmosphere of intimidation that distorts scholarship far
and wide.

But the intellectual climate isshowing signs of change. Ideas about human
nature, while still anathemato some academics and pundits, are beginning to
get ahearing. Scientists, artists, scholars in the humanities, legal theorists, and
thoughtful laypeople have expressed a thirst for the new insights about the
mind that have been coming out of the biological and cognitive sciences. And
the radical science movement, for al itsrhetorical success, hasturned out to be
an empirical wasteland. Twenty-five years of data have not been kind to its
predictions. Chimpanzees are not peaceful vegetarians, as Montagu claimed,
nor isthe heritability of intelligence indistinguishable from zero, IQ a"reifica-
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tion" unrelated to the brain, personality and social behavior without any ge-
netic basis, gender differences a product only of "psychocultural expecta-
tions:' or the number of murderous clans equal to the number of pacific
bands.ss Today the idea of guiding scientific research by “a conscious applica-
tion of Marxist philosophy" isjust embarrassing, and asthe evolutionary psy-
chologist Martin Daly pointed out, "Sufficient research to fill a first issue of
Dialectical Biology has yet to materialize."?

In contrast, sociobiology did not, as Sahlins had predicted, turn out to
be a passing fad. The title of Alcock's 2001 book The Triumph of Sociobiol-
ogysaysit all: in the study of animal behavior, no one even talks about " socio-
biology" or "selfish genes' anymore, because the ideas are part and parcel
of the science." In the study of humans, there are major spheres of human
experience-beauty, motherhood, kinship, morality, cooperation, sexuality,
violence-in which evolutionary psychology provides the only coherent the-
ory and has spawned vibrant new areas of empirical research. sy Behavioral ge-
netics has revivified the study of personality and will only expand with the
application of knowledge from the Human Genome Project/" Cognitive neu-
roscience will not shrink from applying its new tools to every aspect of mind
and behavior, including the emotionally and politically charged ones.

The question isnot whether human nature will increasingly be explained
by the sciences of mind, brain, genes, and evolution, but what we are going to
do with the knowledge. What in fact are the implications for our ideals of
equality, progress, responsibility, and the worth of the person? The opponents
of the sciences of human nature from the left and the right are correct about
one thing: these arevital questions. But that isall the more reason that they be
confronted not with fear and loathing but with reason. That isthe goa of the
next part of the book.
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HUMAN NATURE WITH

A HUMAN FACE

hen Galileo attracted the unwanted attention of the Inquisition in
W 1633, more was at stake than issues in astronomy. By stating that

the Earth revolved around the sun rather than vice versa, Galileo
was contradicting the literal truth of the Bible, such as the passage in which
Joshua issued the successful command “Sun, stand thou still." Worse, he was
challenging atheory of the moral order of the universe.

According to the theory, developed in medieval times, the sphere of the
moon divided the universe into an unchanging perfection in the heavens
above and acorrupt degeneration in the Earth below (hence Samuel Johnson’s
disclaimer that he could not "change sublunary nature"). Surrounding the
moon were spheres for the inner planets, the sun, the outer planets, and the
fixed stars, each cranked by a higher angel. And surrounding them all were
the heavens, hometo God. Contained within the sphere of the moon, and thus
alittle lower than the angels, were human souls, and then, in descending order,
human bodies, animals (in the order beasts, birds, fish, insects), then plants,
minerals, the inanimate elements, nine layers of devils, and finally, at the cen-
ter of the Earth, Lucifer in hell. The universe wasthus arranged in ahierarchy,
aGreat Chain of Being.

The Great Chain was thick with moral implications. Our home, it was
thought, lay at the center of the universe, reflecting the importance of our ex-
istence and behavior. People lived their livesin their proper station. (king,
duke, or peasant), and after death their souls rose to ahigher place or sank to
alower one. Everyone had to be mindful that the human abode was ahumble
placein the scheme of things and that they must look up to catch a glimpse of
heavenly perfection. And in aworld that seemed alwaysto teeter on the brink
of famine and barbarism, the Great Chain offered the comfort of knowing that
the nature of things was orderly. If the planets wandered from their spheres,
chaos would break out, because everything was connected in the cosmic order.
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As Alexander Pope wrote, "From Nature's chain whatever link you strike, /
Tenth, or ten thousandth, breaks the chain dike,"!

None of this escaped Galileo ashe was pounding away at hislink. He knew
that he could not simply argue on empirical groundsthat the division between
acorrupt Earth and the unchanging heavens was fasified by sunspots, novas,
and moons drifting across Jupiter. He also argued that the moral trappings of
the geocentric theory were as dubious asits empirical claims, so if the theory
turned out to be false, no one would be the worse. Here isGalilee's ater egoin
Dialogue Concerning the Two Chief World Systems, wondering what is so great
about beinginvariant and inalterable:

For my part | consider the earth very noble and admirable precisely be-
cause of the diversealterations, changes, generations, etc. that occur in it
incessantly. If, not being subject to any changes, it were avast desert of
sand or mountain of jasper, or if at the time of the flood the waters
which covered it had frozen, and it had remained an enormous globe of
ice where nothing was ever born or ever atered or changed, | should
deem it auselesslump in the universe, devoid of activity and, in aword,
superfluous and essentialy nonexistent. This is exactly the difference
between aliving animal and adead one; and | say the same of the moon,
of Jupiter, and of all other world globes.

... Those who so greatly exalt incorruptibility, inalterability, et
cetera, are reduced to talking this way, | believe, by their great desire to
go on living, and by the terror they have of death. They do not reflect
that if men wereimmortal, they themselveswould never have come into
the world. Such men really deserve to encounter aMedusa's head which
would transmute them into statues of jasper or diamond, and thus make
them more perfect than they are.?

Today we see things Galilee's way. It's hard for us to imagine why the
three-dimensional arrangement of rock and gasin space should have anything
to do with right and wrong or with the meaning and purpose of our lives. The
moral sensibilities of Galilee's time eventually adjusted to the astronomical
facts, not just because they had to give a nod to reality but because the very
idea that morality has something to do with a Great Chain of Being was daffy
to begin with.

Weare now living, | think, through asimilar transition. The Blank Slateis
today's Great Chain of Being: adoctrine that iswidely embraced asarationale
for meaning and morality and that is under assault from the sciences of the
day. Asin the century following Galilee, our moral sensibilities will adjust to
thebiological facts, not only because facts are facts but because the moral cre-
dentials of the Blank Slate are just as spurious.
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This part of the book will show why a renewed conception of meaning
and morality will survive the demise of the Blank Slate. | am not, to say the
least, proposing anovel philosophy of lifelikethe spiritual leader of some new
cult. The arguments | will layout have been around for centuries and have
been advanced by some of history's greatest thinkers. My goal isto put them
down in one place and connect them to the apparent moral challenges from
the sciences of human nature, to serve as areminder of why the scienceswill
not lead to a Nietzschean total eclipse of all values.

The anxiety about human nature can be boiled down to four fears:

« If people are innately different, oppression and discrimination would be
justified.

* If people are innately immoral, hopes to improve the human condition
would be futile.

« If people are products of biology, freewill would be a myth and we could
no longer hold people responsible for their actions.

* If people are products of biology, lifewould have no higher meaning and
purpose.

Each will get a chapter. | will first explain the basis of the fear: which
claims about human nature are at stake, and why they are thought to have
treacherous implications. | will then show that in each casethe logic isfaulty;
the implications smply do not follow. But | will go farther than that. It's not
just that claims about human nature are less dangerous than many people
think. It'sthat the denial of human nature can be moredangerous than people
think. This makes it imperative to examine claims about human nature objec-
tively,without putting amoral thumb on either side of the scale, and to figure

~out how we can livewith the claims should they turn out to be true.
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Chapter 8

The Fear of Inequality

THE GREATEST MORAL appeal of the doctrine of the Blank Slate comes from
a simple mathematical fact: zero equals zero. This alows the Blank Slate to
serve as a guarantor of political equality. Blank isblank, so if we are all blank
dlates, the reasoning goes, we must al be equal. But if the slate of anewborn is
not blank, different babies could have different things inscribed on their dates.
Individuals, sexes, classes, and races might differ innately in their talents, abil-
ities, interests, and inclinations. And that, it isthought, couldlead to three evils.

Thefirstisprejudice: if groups of people are biologically different, it could
be rational to discriminate against the members of some of the groups. The
second is Social Darwinism: if differences among groups in their station in
life-their income, status, and crime rate, for exampl e-come from their in-
nate constitutions, the differences cannot be blamed on discrimination, and
that makes it easy to blame the victim and tolerate inequality. The third is eu-
genics: if people differ biologically in waysthat other people value or dislike, it
would invite them to try to improve society by intervening biologically-by
encouraging or discouraging people's decisions to have children, by taking
that decision out of their hands, or by killing them outright. The Naziscarried
out the «final solution" because they thought Jewsand other ethnic groups
were biologically inferior. The fear of the terrible consequences that might
arise from adiscovery of innate differences has thus led many intellectualsto
insist that such differences do not exist-or even that human nature does not
exist, because if it did, innate differences would be possible.

| hopethat once this line of reasoningislaid out, it will immediately set off
alarm bells. We should not concede that any foreseeable discovery about hu-
mans could have such horrible implications. The problem isnot with the pos-
sibility that people might differ from one another, which isafactua question
that could turn out one way or the other. The problem iswith the line of rea
soning that saysthat if people do turn out to be different, then discrimination,
oppression, or genocide would be OK after all. Fundamental values (such as
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equality and human rights) should not be held hostage to some factual con-
jecture about blank slates that might be refuted tomorrow. In this chapter we
will seehow these values might be put on amore secure foundation.

WHAT kiNDs oF differences are there to worry about? The chapters on gender
and children will review the current evidence on differences between sexesand
individuals, together with their implicationsand non-implications. The goal of
this part of the chapter ismore general: to layout the kinds of differences that
research couldturn up over the long term, based on our understanding of
human evolution and genetics, and to layout the moral issuesthey raise.

This book isprimarily about human nature-an endowment of cognitive
and emotional facultiesthat isuniversal to healthy members of Homo sapiens.
Samuel Johnsonwrote, "Weare all prompted by the same motives, al deceived
by the same fallacies, al animated by hope, obstructed by danger, entangled by
desire, and seduced by pleasure." The abundant evidence that we share a
human nature does not mean that the differences among individuals, races, or
sexesare also in our nature. Confucius could have been right when he wrote,
(Men's natures are alike; it istheir habits that carry them far apart,'?

Modern biology tellsus that the forcesthat make people alike are not the
same as the forces that make people different.' (Indeed, they tend to be stud-
ied by different scientists: the similarities by evolutionary psychologists, the
differences by behavioral geneticists) Natural selection works to homogenize
aspeciesinto astandard overall design by concentrating the effectivegenes-
the ones that build well-functioning organs-and winnowing out the ineffec-
tiveones. When it comes to an explanation of what makes us tick, we are thus
birds of afeather. Just aswe all havethe same physical organs (two eyes, aliver,
afour-chambered heart), we have the same mental organs. Thisis most obvi-
ous in the case oflanguage, where every neurologically intact child isequipped
to acquire any human language, but it istrue of other parts of the mind aswell.
Discarding the Blank Slate has thrown far more light on the psychological
unity of humankind than on any differences.”

We are al pretty much alike, but we are not, of course, clones. Except in
the case of identical twins, each person is genetically unique. That isbecause
random mutations infiltrate the genome and take time to be eliminated, and
they are shuffled together in new combinations when individuals sexually re-
produce. Natural selection tends to preserve some degree of genetic hetero-
geneity at the microscopic level in the form of small, random variations
among proteins. That variation twiddles the combinations of an organism's
molecular locks and keeps its descendants one step ahead of the microscopic
germs that are constantly evolving to crack those locks.

All species harbor genetic variability, but Homo sapiens is among the less
variable ones. Geneticists call usa«small" species, which soundslikeabad joke
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giventhat we have infested the planet like roaches. What they mean isthat the
amount of genetic variation found among humans iswhat abiologist would
expect in a specieswith asmall number of members." There are more genetic
differences among chimpanzees, for instance, than there are among humans,
even though we dwarf them in number. The reason is that our ancestors
passed through a population bottleneck fairly recently in our evolutionary
history (lessthan a hundred thousand years ago) and dwindled to a small
number of individuals with a correspondingly small amount of genetic varia-
tion. The species survived and rebounded, and then underwent a population
explosion after the invention of agriculture about ten thousand years ago.
That explosion bred many copies of the genesthat were around when wewere
sparse in number; there has not been much time to accumulate many new ver-
sions of the genes.

At various points after the bottleneck, differences between races emerged.
But the differences in skin and hair that are so obvious when welook at peo-
ple of other races are really atrick played on our intuitions. Racia differences
are largely adaptations to climate. Skin pigment was a sunscreen for the trop-
ics, eydlid folds were gogglesfor the tundra. The parts of the body that facethe
elements are also the partsthat facethe eyesof other people, which foolsthem
into thinking that racial differences run deeper than they really do." Working
in opposition to the adaptation to local climates, which makes groups differ-
ent on the skin, isan evolutionary force that makes neighboring groups simi-
lar inside. Rare genes can offer immunity to endemic diseases, so they get
sucked into one group from aneighboring group likeink on ablotter, even if
members of one group mate with members of the other infrequently.” That is
why Jews, for example, tend to be genetically similar to their non-Jewish
neighbors all over the world, even though until recently they tended to marry
other Jews. Asllittle as one conversion, affair, or rape involving a gentile in
every generation can be enough to blur genetic boundaries over time."

Taking all these processes into account, we get the following picture. Peo-
ple are qualitatively the same but may differ quantitatively. The quantitative
differences are small in biological terms, and they are found to afar greater ex-
tent among the individual members of an ethnic group or race than between
ethnic groups or races. These are reassuring findings. Any racist ideology that
holds that the members of an ethnic group are al alike, or that one ethnic
group differs fundamentally from another, is based on false assumptions
about our biology.

But biology does notlet us off the hook entirely. Individuals are not ge-
netically identical, and it is unlikely that the differences affect every part of
the body except the brain. And though genetic differences between races and
ethnic groups are much smaller than those among individuals, they are not
nonexistent (aswe seein their ability to giveriseto physical differences and to
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different susceptibilities to genetic diseases such as Tay-Sachs and sickle cell
anemia). Nowadays it is popular to say that races do not exist but are purely
socia constructions. Though that is certainly true of bureaucratic pigeon-
holes such as"colored;' "Hispanic;' "Asian/Pacificlslander,” and the one-drop
rule for being "black," it isan overstatement when it comes to human differ-
encesin genera. The biological anthropologist Vincent Sarich points out that
araceisjust avery large and partly inbred family. Some racia distinctions
thus may have a degree of biologica reality, even though they are not exact
boundaries between fixed categories. Humans, having recently evolved from
a single founder population, are al related, but Europeans, having mostly
bred with other Europeans for millennia, are on average more closely related
to other Europeans than they are to Africans or Asians, and vice versa. Be-
cause oceans, deserts, and mountain ranges have prevented people from
choosing mates at random in the past, the large inbred families we call races
are still discernible, each with a somewhat different distribution of gene fre-
guencies. In theory, some of the varying genes could affect personality or in-
telligence (though any such differenceswould at most apply to averages, with
vast overlap between the group members). This isnot to say that such genetic
differences are expected or that we have evidence for them, only that they are
biologically possible.

(My own view, incidentally, isthat in the case of the most discussed racial
difference-the black-white 1Q gap in the United States-the current evi-
dence does not call for agenetic explanation. Thomas Sowell has documented
that in most of the twentieth century and throughout the world, ethnic differ-
ences in 1Q were the rule, not the exception." Members of minority groups
who were out of the cultural mainstream commonly had average |Qsthat fell
below that of the mgjority, including immigrants to the United States from
southern and eastern Europe, the children of white mountaineers in the
United States, children who grew up on cana boats in Britain, and Gaelic-
speaking children in the Hebrides. The differenceswere at least aslarge asthe
current black-white gap but disappeared within a few generations. For many
reasons, the experience of African Americans in the United States under slav-
ery and segregation is not comparable to those of immigrants or rural iso-
lates, and their transition to mainstream cultural patterns could easily take
longer.) 10

And then there are the sexes.Unlike ethnic groups and races, in which any
differences are biologically minor and haphazard, the two sexesdiffer in at
least one way that ismajor and systematic: they have different reproductive or-
gans. On evolutionary grounds one might expect men and women to differ
somewhat in the neural systemsthat control how they use those organs-in
their sexudity, parental instincts, and mating tactics. By the same logic, one
would expect them not to differ as much in the neural systemsthat deal with
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the challenges both sexesface, such asthose for general intelligence (aswewill
seein the chapter on gender).

SO COULD DISCOVERIES in biology turn out to justify racism and sexism?Ab-
solutely not! The caseagainst bigotryisnot afactua claim that humans are bi-
ologically indistinguishable. It is a moral stance that condemns judging an
individual according to the averagetraits of certain groups to which the indi-
vidual belongs. Enlightened societies choose to ignore race, sex, and ethnicity
in hiring, promotion, salary,school admissions, and the criminal justice system
because the alternativeismorally repugnant. Discriminating against peopleon
the basis of race, sex, or ethnicity would be unfair, penalizing them for traits
over which they haveno control. It would perpetuate the injustices of the past,
in which African Americans, women, and other groups were enslaved or op-
pressed. Itwould rend society into hostile factions and could escalateinto hor-
rific persecution. But none of these arguments against discrimination depends
on whether groups of people are or are not genetically indistinguishable.

Far from being conducive to discrimination, a conception of human na-
ture isthe reason we oppose it. Here iswhere the distinction between innate
variation and innate universals iscrucial. Regardlessof 1Q or physical strength
or any other trait that can vary, all humans can be assumed to have certain
traitsin common. No one likesbeing enslaved. No one likesbeing humiliated.
No one likesbeing treated unfairly, that is, according to traits that the person
cannot control. The revulsion we feel toward discrimination and savery
comes from a conviction that however much people vary on some traits, they
do not vary on these. This conviction contrasts, by the way, with the suppos-
edly progressive doctrine that people have no inherent concerns, which im-
pliesthat they could be conditioned to enjoy servitude or degradation.

The ideathat political equality isamoral stance, not an empirical hypoth-
esis, has been expressed by some of history's most famous exponents of equal-
ity. The Declaration of Independence proclaims, "We hold these truths to be
self-evident; that all men are created equal” The author, Thomas Jefferson,
made it clear that he was referring to an equality of rights, not a biological
sameness. For example, in an 1813letter to John Adams hewrote: "l agreewith
you that there is a natural aristocracy among men. The grounds of this are
virtueandtalents. ... For experience proves, that the moral and physical qual-
ities of man, whether good or evil, are transmissible in a certain degree from
father to son,"!" (The fact that the Declaration originally was applied only to
white men, and that Jefferson wasfar from an egalitarian in the conduct of his
own life, does not change the argument. Jefferson defended political equality
among white men-anovel ideain histime-even ashe acknowledged innate
differences among white men.) Similarly, Abraham Lincoln thought that the
signers of the Declaration "did not mean to say all were equal in color, size,
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intellect, moral development or social capacity;' but only in respect to "certain
inalienable rights."12

Some of the most influential contemporary thinkers about biology and
human nature have drawn the same distinction. Ernst Mayr, one of the found-
ers of the modern theory of evolution, wisely anticipated nearly four decades
of debate when he wrote in 1963:

Equality in spite of evident nonidentity is a somewhat sophisticated
concept and requires amoral stature of which many individual s seem to
be incapable. They rather deny human variability and equate equality
withidentity. Or they claim that the human species isexceptional in the
organic world in that only morphological characters are controlled by
genes and al other traits of the mind or character are due to " condition-
ing" or other nongenetic factors. Such authors conveniently ignore the
results of twin studies and of the genetic analysis of nonmorphological
traits in animals. An ideology based on such obviously wrong premises
can only lead to disaster. Its championship of human equality is based
on aclaim of identity. Assoon as it is proved that the latter does not
exist, the support of equality islikewiselost. 13

Noam Chomsky made the same point in an article entitled "Psychology and
Ideology." Though he disagreed with Herrnstein's argument about 1Q (dis-
cussed in Chapter 6), he denied the popular charge that Herrnstein was aracist
and distanced himself from fellow radical scientists who were denouncing the
facts as dangerous:

A correlation between race and 1Q (were this shown to exist) entails no
socia consequences except in aracist society in which each individual is
assigned to aracia category and dealt with not as an individual in his
own right, but as a representative of this category. Herrnstein mentions
a possible correlation between height and 1Q. Of what social impor-
tance is that? None of course, since our society does not suffer under
discrimination by height. Wedo not insist on assigning each adult to the
category "below six feet in height" or "above six feet in height" when we
ask what sort of education he should receive or where he should live or
what work he should do. Rather, he iswhat he is, quite independent of
the mean 1Q of people of his height category. In anonracist society, the
category of race would be of no greater significance. The mean IQ of in-
dividuals of acertain racial background isirrelevant to the situation of
aparticular individual who iswhat heis. ...

It is, incidentally, surprising to me that so many commentators
should find it disturbing that IQ might be heritable, perhaps largely so.
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Would it also be disturbing to discover that relativeheight or musical
talent or rank in running the one-hundred-yard dash isin part geneti-
cally determined? Why should one have preconceptions one way or an-
other about these questions, and how do the answersto them, whatever
they may be, relateeither toserious scientificissues (in the present state
of our knowledge) or to social practice in adecent societyi!"

Some readers may not be reassured by thislofty stance. I fall ethnic groups
and both sexeswere identical in all talents, then discrimination would simply
be self-defeating, and people would abandon it as soon as the facts were
known. But if they are not identical, it would be rational to take those differ-
ences into account. After all, according to Bayes theorem a decision maker
who needs to make a prediction (such aswhether a person will succeed in a
profession) should factor in the prior probability, such asthe base rate of suc-
cessfor people in that group. If races or sexesare different on average, racia
profiling or gender stereotyping would be actuarially sound, and it would be
naive to expect information about race and sex not to be used for prejudicial
ends. Soapolicy to treat people asindividuals seemslikeathin reed on which
to hang any hope of reducing discrimination.

Animmediate reply to thisworry isthat the danger ariseswhether the dif-
ferences between groups are genetic or environmental in origin. An averageis
an average, and an actuarial decision maker should care only about what it is,
not what caused it.

Moreover, the fact that discrimination can be economically rational would
be truly dangerousonly if our policiesfavored ruthless economic optimization
regardless of all other costs. But in fact we have many policiesthat alow moral
principles to trump economic efficiency. For example, it isillegal to sell your
vote, sell your organs, or sell your children, even though an economist could
argue that any voluntary exchange leavesboth parties better off. These deci-
sions come naturally in modern democracies, and we can just as resolutely
choose public policies and private mores that disallow race and gender preju-
dice."

Mora and legal proscriptions are not the only way to reduce discrimina-
tion in the face of possible group differences. The more information we have
about the qualifications of an individual, the lessimpact a race-wide or sex-
wide average would have in any statistical decision concerning that person.
The best cure for discrimination, then, is more accurate and more extensive
testing of mental abilities, because it would provide so much predictive infor-
mation about an individual that no one would be tempted to factor in race or
gender. (This, however, isan ideawith no political future.)

Discrimination-in the sense of using a dtatistically predictive trait of
an individual's group to make a decision about the individual-is not aways
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immoral, or at least we don't awaystreat it asimmoral. To predict someone's
behavior perfectly we would need an X-ray machine for the soul. Even pre-
dicting sorneone's behavior with the tools we do have-such as tests, inter-
views, background checks, and recommendations-would require unlimited
resources if wewereto use them to the fullest, Decisions that have to be made
with finite time and resources, and which have high costs for certain kinds of
errors, must use sometrait asabasis for judging aperson. And that necessarily
judges the person according to astereotype.

In some casesthe overlap between two groupsisso small that wefeel com-
fortable discriminating against one of the groups absolutely. For example, no
one objects to keeping chimpanzees out of our schools, even though it is con-
ceivable that if we tested every chimp on the planet we might find one that
could learn to read and write. We apply a speciesist stereotype that chimps
cannot profit from ahuman education, figuring that the odds of finding an ex-
ception do not outweigh the costs of examining every last one.

In more redlistic circumstances we have to decide on a case-by-case basis
whether the discrimination isjustifiable. Denying driving and voting rights to
young teenagers is aform of age discrimination that isunfair to responsible
teens. But weare not willing to pay either the financial costsof devel oping atest
for psychological maturity or the moral costs of classification errors, such as
teens wrapping their cars around trees. Almost everyone is appalled by racial
profiling-pulling over motorists for "driving while black." But after the 2001
terrorist attacks on the World Trade Center and the Pentagon, about half of
Americans polled said they were not opposed to ethnic profiling-scrutinizing
passengers for «flyingwhile Arab."16 People who distinguish the two must rea
son that the benefits of catching amarijuanadeaer do not outweigh the harm
done to innocent black drivers, but the benefits of stopping a suicide hijacker
do outweigh the harm done to innocent Arab passengers. Cost-benefit analy-
sesare also sometimes used to justify racial preferences. the benefits of racially
diverse workplaces and campuses are thought to outweigh the costs of dis-
criminating against whites.

The possibility that men and women are not the same in all respects also
presents policymakers with choices. It would be reprehensible for a bank to
hire aman over awoman as a manager for the reason that he islesslikely to
quit after having achild. Would it also be reprehensible for a couple to hire a
woman over aman as a nanny for their daughter because she islesslikely to
sexually abuse the child? Most people believe that the punishment for agiven
crime should be the same regardless of who commitsit. But knowing the typ-
ical sexual emotions of the two sexes, should we apply the same punishment to
a man who seduces a sixteen-year-old girl and to a woman who seduces a
sixteen-year-old boy?

These are some of the issuesthat facethe people of ademocracy in decid-
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ing what to do about discrimination. The point is not that group differences
may hever be used asa basis for discrimination. The point isthat they do not
haveto be used that way, and someti mes we can decide on moral grounds that
they must not be used that way.

THE BLANK SLATE, then, is not necessary to combat racism and sexism. Nor
is it necessary to combat Social Darwinism, the belief that the rich and the
poor deserve their status and so we must abandon any principle of economic
justicein favor of extremelaissez-faire policies.

Because of afear of Social Darwinism, the idea that class has anything to do
with genes istreated by modern intellectuals like plutonium, even though it is
hard to imagine how it could not be truein part. To adapt an example from the
philosopher Robert Nozick, suppose amillion people are willing to pay ten dol-
lars to hear Pavarotti sing and are unwillingto pay ten dollarsto hear mesing, in
part because of genetic differences between us. Pavarotti will be ten million dol-
lars richer and will livein an economic stratum that my genes keep me out of,
even in asociety that istotally fair.i» It isabrute fact that greater rewardswill go
to people with greater inborn talent if other people are willing to pay more for
the fruits of those talents. The only way that cannot happen is if people are
locked into arbitrary castes, if al economic transactions are controlled by the
state, or if thereis no such thing asinborn talent because we are blank dates.

A surprising number of intellectuals, particularly on theleft, do deny that
there is such a thing as inborn talent, especialy intelligence. Stephen Jay
Gould's 1981 bestseller TheMismeasure of Manwas writtento debunk"the ab-
straction of intelligence as a single entity, its location within the brain, its
guantification as one number for each individual, and the use of these num-
bersto rank peoplein asingle series of worthiness, invariably to find that op-
pressed and disadvantaged groups-races, classes, or sexes-are innately
inferior and deserve their status,":" The philosopher Hilary Putnam argued
that the concept of intelligence is part of asocial theory called "elitism" that is
specific to capitalist societies:

Under aless competitive form of socia organization, the theory of elit-
ism might well be replaced by adifferent theory-thetheory of egalitar-
ianism. This theory might say that ordinary people can do anything that
isin their interest and do it well when (1) they are highly motivated, and
(2) they work collectively."?

In other words, any of us could become a Richard Feynman or a Tiger Woods
if only we were highly enough motivated and worked collectively.

| find it truly surreal to read academics denying the existence of intelli-
gence. Academics are obsessed with intelligence. They discuss it endlessly in
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considering student admissions, in hiring faculty and staff, and especially in
their gossip about one another. Nor can citizens or policymakers ignore the
concept, regardless of their politics. People who say that 1Q is meaningless will
quickly invoke it when the discussion turns to executing a murderer with an
IQ of 64, removing lead paint that lowers a child's IQ by fivepoints, or the
presidential qualifications of George W. Bush. In any case, there isnow ample
evidence that intelligence is a stable property of an individual, that it can be
linked to features of the brain (including overal size,amount of gray matter in
the frontal 1obes, speed of neural conduction, and metabolism of cerebral glu-
cose), that it ispartly heritable among individuals, and that it predicts some of
the v.ariation in life outcomes such asincome and social status."

The existence of inborn talents, however, does not call for Social Darwin-
ism. The anxiety that one must lead to the other isbased on two fallacies. The
first isan all-or-none mentality that often infects discussions of the social im-
plications of genetics. The likelihood that inborn differences are onecontribu-
tor to social status does not mean that it isthe onlycontributor. The other ones
include sheer luck, inherited wealth, race and classprejudice, unequal oppor-
tunity (such asin schooling and connections), and cultural capital: habits and
values that promote economic success. Acknowledging that talent matters
doesn't mean that prejudice and unequal opportunity do not matter.

But more important, even if inherited talents can lead to socioeconomic
success, it doesn't mean that the success is deserved in a moral sense. Socia
Darwinism isbased on Spencer's assumption that we can look to evolution to
discover what isright-that «good" can be boiled down to «evolutionarily suc-
cessful.” This livesin infamy as a reference case for the «naturalistic fallacy":
the belief that what happens in nature isgood. (Spencer also confused people's
socia success-their wealth, power, and status-with their evolutionary suc-
cess, the number of their viable descendants.) The naturalistic fallacy was
named by the moral philosopher G. E. Moore in his 1903 Principia Ethica, the
book that killed Spencer's ethics." Moore applied"Hume's Guillotine;' the ar-
gument that no matter how convincingly you show that something istrue, it
never followslogically that it oughtto be true. Moore noted that it is sensible
to ask, «This conduct is more evolutionarily successful, but isit good?' The
mere fact that the question makes sense shows that evolutionary success and
goodness are not the same thing.

Can one redlly reconcile biological differenceswith aconcept of social jus-
tice? Absolutely. In his famous theory of justice, the philosopher John Rawls
asks usto imagine asocial contract drawn up by self-interested agents negoti-
ating under avell of ignorance, unaware of the talents or status they will in-
herit at birth-ghostsignorant of the machines they will haunt. He argues that
ajust society isone that these disembodied souls would agreeto be born into,
knowing that they might be dealt alousy social or genetic hand." If you agree
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that this isareasonable conception of justice, and that the agents would insist
on abroad socia safety net and redistributive taxation (short of eliminating
incentives that make everyone better off), then you can justify compensatory
social policies evenifyou think differences in social statusare 100 percentge-
netic. The policies would be, quite literally, a matter of justice, not a conse-
quence of the indistinguishability of individuals.

Indeed, the existence of innate differences in ability makes Rawls'scon-
ception of social justice especialy acute and eternally relevant. If we were
blank dlates, and if a society ever did eliminate discrimination, the poorest
could be said to deservetheir station because they must have chosento do less
with their standard-issue talents. But if people differ in talents, people might
find themselves in poverty in a nonprejudiced society even if they applied
themselves to the fullest. That is an injustice that, a Rawlsian would argue,
ought to be rectified, and it would be overlooked if we didn't recognize that
people differ in their abilities.

SOME PEOPLE HAVE suggested to me that these grandil oquent arguments are
just too fancy for the dangerous world we livein. Granted, there is evidence
that people are different, but since data in the socia sciencesare never perfect,
and since a conclusion of inequality might be used to the worst ends by bigots
or Social Darwinists, shouldn't weerr on the side of caution and stick with the
null hypothesis that people are identical? Some believe that even if we were
certain that people differ genetically,we might still want to promul gate the fic-
tion that they are the same, because it islessopen to abuse.

This argument isbased on the fallacy that the Blank Slatehas nothing but
good moral implications and a theory of human nature nothing but bad
ones. In the caseof human differences, asin the case of human universals, the
dangers go both ways. If people in different stations are mistakenly thought
to differ in their inherent ability, we might overlook discrimination and un-
equal opportunity. In Darwin's words, “If the misery of the poor be caused
not by the lawsof nature, but by our institutions, great isour sin." But if peo-
plein different stations are mistakenly thought to be the same, then we might
envy them the rewards they've earned fair and square and might implement
coercive policies to hammer down the nails that stick up. The economist
Friedrich Hayek wrote, “It isjust not true that humans are born equdl; ... if
we treat them equally, the result must be inequality in their actual posi-
tion; ... [thus] the only way to place them in an equa position would be
to treat them differently. Equality before the law and material equality are,
therefore, not only different but in conflict with each other."?' The phi-
losophers Isaiah Berlin, Karl Popper, and Robert Nozick have made similar
points.

Unequal treatment in the name of equality can take many forms. Some
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forms have both defenders and detractors, such as soak-the- rich taxation, heavy
estate taxes, streaming by age rather than ability in schools, quotas and pref-
erences that favor certain races or regions, and prohibitions against private
medical care or other voluntary transactions. But some can be downright dan-
gerous. If people are assumed to start out identical but some end up wealthier
than others, observers may conclude that the wealthier ones must be more ra-
pacious. And asthe diagnosis slidesfrom talent to sin, the remedy can shift from
redistribution to vengeance. Many atrocities of the twentieth century were com-
mitted in the name of egalitarianism, targeting people whose successwas taken
asevidence of their criminality. The kulaks (“bourgeois peasants") were exter-
minated by Lenin and Stalin in the Soviet Union; teachers, former landlords,
and "rich peasants’ were humiliated, tortured, and murdered during China's
Cultural Revolution; city dwellers and literate professionals were worked to
death or executed during the reign of the Khmer Rouge in Cambodia." Edu-
cated and entrepreneurial minorities who have prospered in their adopted re-
gions, such asthe Indians in East Africaand Oceania, the Ibos in Nigeria, the
Armenians in Turkey, the Chinese in Indonesia and Maaysia, and the Jewsal-
most everywhere, have been expelled from their homes or killed in pogroms be-
causetheir visibly successful members were seen as parasites and exploiters.”

A nonblank slate means that a tradeoff between freedom and material
equality isinherent to al political systems. The major political philosophies
can be defined by how they deal with the tradeoff. The Social Darwinist right
places no value on equality; the totalitarian left places no value on freedom.
The Rawlsian left sacrifices some freedom for equality; the libertarian right
sacrifices some equality for freedom. While reasonable people may disagree
about the best tradeoff, it is unreasonable to pretend there isno tradeoff. And
that in turn means that any discovery of innate differences among individuals
isnot forbidden knowledge to be suppressed but information that might help
us decide on these tradeoffs in an intelligent and humane manner.

THE SPECTER oF eugenics can be disposed of as easily as the specters of dis-
crimination and Social Darwinism. Once again, the key isto distinguish bio-
logical facts from human values.

If people differ genetically in intelligence and character, could we selec-
tively breed for smarter and nicer people? Possibly, though the intricacies of
genetics and development would make it far harder than the fans of eugenics
imagined. Selective breeding is straightforward for genes with additive ef-
fects-that is, genesthat have the same impact regardless of the other genesin
the genome. But some traits, such as scientific genius, athletic virtuosity, and
musical giftedness, are what behavioral geneticists call emergenic: they mate-
rialize only with certain combinations of genes and therefore don't "breed
true.?" Moreover, a given gene can lead to different behavior in different en-
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vironments. When the biochemist (and radicalscientist) George Wald was
solicited for a semen sample by William Shockley's sperm bank for Nobel
Prize-winning scientists, he replied, "1f you want sperm that produces Nobel
Prize winnersyou should be contacting people like my father, a poor immi-
grant tailor. What have my sperm given the world? Two guitarists! "27

Whether or not we can breed for certain traits, should we do it? It would
require a government wise enough to know which traits to select, knowledge-
able enough to know how to implement the breeding, and intrusive enough to
encourage or coerce people's most intimate decisions. Few peoplein ademoc-
racy would grant their government that kind of power even if it did promise a
better society in the future. The costs in freedom to individuals and in possi-
ble abuse by authorities are unacceptable.

Contrary to the belief spread by the radical scientists, eugenics for much
of the twentieth century was a favorite cause of the Ieft, not the right." It was
championedby many progressives,liberals, and socialists, including Theodore
Roosevelt, H. G. Wells, Emma Goldman, George Bernard Shaw, Harold Laski,
John Maynard Keynes, Sidney and Beatrice Webb, Margaret Sanger, and the
Marxist biologists J.B.S. Haldane and Hermann Muller. It's not hard to see
why the sides lined up thisway. Conservative Catholics and Bible Belt Protes-
tants hated eugenics because it was an attempt by intellectual and scientific
elites to play God. Progressives |oved eugenics because it was on the side of re-
form rather than the status quo, activism rather than laissez-faire, and socia

. responsibility rather than selfishness. Moreover, they were comfortable ex-
panding state intervention in order to bring about a social goal. Most aban-
doned eugenics only when they saw how it led to forced sterilizationsin the
United States and Western Europe and, later, to the policies of Nazi Germany.
The history of eugenics is one of many cases in which the moral problems
posed by human nature cannot be folded into familiar left-right debates but
have to be analyzed afresh in terms of the conflictingvalues at stake.

THE MOST SICKENING associations of abiological conception of human na-
tureare theonesto Nazism. Though the oppositionto theideaof ahuman na-
ture began decades earlier, historians agree that bitter memories of the
Holocaust were the main reason that human nature became taboo in intellec-
tuallife after World War I1.

Hitler was undeniably influenced by the bastardized versions of Darwin-
ism and genetics that were popular in the early decades of the twentieth cen-
tury, and he specifically cited natural selection and the survival of the fittest in
laying out his poisonous doctrine. He believed in an extreme Social Darwin-
ism in which groups were the unit of selection and a struggle among groups
was necessary for national strength and vigor. He believed that the groups
were constitutionally distinct races, that their members shared a distinctive
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biological makeup, and that they differed from one another in strength,
courage, honesty, intelligence, and civic-mindedness. He wrote that the ex-
tinction of inferior races was part of the wisdom of nature, that the superior
races owed their vitality and virtue to their genetic purity, and that the supe-
rior races were in danger of being degraded by interbreeding with the inferior
ones. He used these beliefs to justify his war of conquest and his genocide of
Jews, Gypsies, Slavs, and homosexuals."

The misuse of biology by the Nazis isa reminder that perverted ideas can
have horrifying consequences and that intellectuals have a responsibility to
take reasonable care that their ideas not be misused for evil ends. But part of
that responsibility is not to trivialize the horror of Nazism by exploiting it for
rhetorical clout in academic catfights. Linking the peopleyou disagree with to
Nazism does nothing for the memory of Hitler's victims or for the effort to
prevent other genocides. It is precisely because these events are so grave that
we have a special responsibility to identify their causes precisaly.

An idea is not false or evil because the Nazis misused it. Asthe historian
Robert Richards wrote of an alleged connection between Nazism and evolu-
tionary biology, “If such vague similarities suffice here, we should all be hus-
tled to the gallows.?" Indeed, if we censored ideas that the Nazis abused, we
would have to giveup far more than the application of evolution and genetics
to human behavior. We would have to censor the study of evolution and ge-
netics, period. And we would have to suppress many other ideas that Hitler
twisted into the foundations of Nazism:

» Thegermtheoryofdisease: The Nazis repeatedly cited Pasteur and Koch to
argue that the Jewswere like an infectious bacillus that had to be eradi-
cated to control a contagious disease.

» Romanticism, environmentalism, and thelove of nature: The Nazis ampli-
fied a Romantic strain in German culture that believed the Yok were a
people of destiny with a mystical bond to nature and the land. The Jews
and other minorities, in contrast, took root in the degenerate cities.

« Philology and linguigtics: The concept of the Aryan race was based on a
prehistoric tribe posited by linguists, the Indo-Europeans, who were
thought to have spilled out of an ancient homeland thousands of years
ago and to have conquered much of Europe and Asia.

* Rdigious belief Though Hitler disliked Christianity, he was not an atheist,
and was emboldened by the conviction that he was carrying out adivinely
ordained plan."

The danger that we might distort our own science as a reaction to the
Nazis' distortionsis not hypothetical. The historian of science Robert Proctor

has shown that American public health officialswere slow to acknowledge that
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smoking causes cancer because it wasthe Naziswho had originally established
the link.s2 And some German scientists argue that biomedical research has
been crippled in their country because of vague lingering associations to
Nazism."

Hitler was evil because he caused the deaths of thirty million people and
inconceivable suffering to countless others, not because his beliefs made refer-
ence to biology (or linguistics or nature or smoking or God). Smearing the
guilt from his actionsto every conceivable aspect of hisfactual beliefscan only
backfire. Ideas are connected to other ideas, and should any of Hitler’s turn out
to have some grain of truth-if races, for example, turn out to have any bio-
logical redlity, or if the Indo-Europeans really were a conquering tribe-we
would not want to concede that Nazism wasn't so wrong after all.

The Nazi Holocaust was a singular event that changed attitudes toward
countless political and scientific topics. But it wasnot the only ideologically in-
spired holocaust in the twentieth century, and intellectuals are only beginning
to assimilate the lessons of the others: the mass killings in the Soviet Union,
Chiha, Cambodia, and other totalitarian states carried out in the name of
Marxism. The opening of Soviet archivesand the release of data and memoirs
on the Chinese and Cambodian revolutions are forcing areevaluation of the
consequences of ideology aswrenching asthat following World War 1. Histo-
rians are currently debating whether the Communists' mass executions, forced
marches, slave labor, and man-made famines led to one hundred million
deaths or “only” twenty-five million. They are debating whether these atroci-
ties are morally worse than the Nazi Holocaust or «only" the equivalent.”

And here isthe remarkable fact: though both Nazi and Marxist ideologies
led to industrial-scalekilling, their biological and psychological theories wereop-
postes. Marxists had no use for the concept of race.were averseto the notion
of genetic inheritance, and were hostile to the very idea of a human nature
rooted in biology,” Marx and Engelsdid not explicitly embrace the doctrine
of the Blank Slatein their writings, but they were adamant that human nature
has no enduring properties. It consists only in the interactions of groups of
people with their material environments in ahistorical period, and constantly
changes as peopl e change their environment and are simultaneously changed
by it." The mind therefore has no innate structure but emerges from the di-
alectical processes of history and social interaction. AsMarx put it:

All history is nothing but a continuous transformation of human na-
ture."
Circumstances make men just asmuch asmen make circumstances.ss

The mode of production of material lifeconditions the social, political,
and intellectual life processesin generd. It isnot the consciousness of
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men that determinestheir being, but, on the contrary, their socia being
that determines their consciousness."

In a foreshadowing of Durkheim's and Kroeber's insistence that individual
human minds are not worthy of attention, Marx wrote:

Man is not an abstract being, squatting outside the world. Man is the
world of men, the State and Society. The essence of man is not an ab-
straction inherent in each particular individual. The real nature of man
isthe totality of social relations.i"

Individuals are dealt with only in so far asthey are the personifications
of economic categories, embodiments of particular class-relations and
classinterests.”

[Death] seems to be aharsh victory of the species over the particular in-
dividual and to contradict their unity. But the particular individual is
only aparticular speciesheing, and as such mortal ."

Marx's twentieth-century followers did embrace the Blank Slate, or at
least the related metaphor of malleable material Lenin endorsed Nikolai
Bukharin'sideal of "the manufacturing of Communist man out of the human
material of the capitalist age"43 Lenin's admirer Maxim Gorky wrote, "The
working classes are to Lenin what minerals are to the metallurgist"44 and
"Human raw material is immeasurably more difficult to work with than
wood" (the latter while admiring a canal built by slave labor)." We come
across the metaphor of the blank date in thewritings of a man who may have
been responsible for sixty-five million deaths:

A blank sheet of paper has no blotches, and so the newest and most
beautiful words can be written on it, the newest and most beautiful pic-
tures can be painted onit.

-Mao Zedong"

And we find it in a saying of a political movement that killed a quarter of its
countrymen:

Only the newborn baby is spotless.
-Khmer Rouge slogarr"

The new realization that government-sponsored mass murder can come
from an anti-innatist belief system as easily asfrom an innatist one upendsthe
postwar understanding that biological approaches to behavior are uniquely
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sinister. An accurate appraisal of the cause of state genocides must look for be-
liefscommon to Nazism and Marxism that launched them on their parallél
trajectories, and for the beliefs specific to Marxism that led to the unique
atrocities committed in its name. A new waveof historians and philosophers
isdoing exactly that.ss

Nazism and Marxism shared a desire to reshape humanity. “The altera-
tion of men on a mass scae is necessary:' wrote Marx; “the will to create
mankind anew" is the core of National Socialism, wrote Hitler.*® They aso
shared arevolutionary idealism and atyrannical certainty in pursuit of this
dream, with no patience for incremental reform or adjustments guided by
the human consequences of their policies. This alone was a recipe for disas-
ter. As Aleksandr Solzhenitsyn wrote in The Gulag Archipelago, "Macbeth's
self-judtifications were feeble-and his conscience devoured him. Yes, even
lago was a little lamb too. The imagination and the spiritual strength of
Shakespeare's evildoers stopped short at a dozen corpses. Because they had
no ideology."

The ideological connection between Marxist socialism and National So-
ciaismisnot fanciful.so Hitler read Marx carefully while living in Munich in
1913, and may have picked up from him afateful postulate that the two ide-
ologieswould share.” Itisthe belief that history isapreordai ned succession of
conflicts between groups of people and that improvement in the human con-
dition can come only from the victory of one group over the others. For the
Nazisthe groups were races; for the Marxists they were classes. For the Nazis
the conflict was Social Darwinism; for the Marxists, it was classstruggle. For
the Nazisthe destined victors were the Aryans; for the Marxists, they werethe
proletariat. The ideologies, once implemented, led to atrocities in afew steps:
struggle (often a euphemism for violence) isinevitable and beneficial; certain
groups of people (the non-Aryan races or the bourgeoisie) are moraly infe-
rior; improvements in human welfare depend on their subjugation or elimi-
nation. Aside from supplying a direct justification for violent conflict, the
ideology of intergroup struggle ignites a nasty feature of human social psy-
chology: the tendency to divide people into in-groups and out-groups and to
treat the out-groups aslessthan hunian. 1t doesn't matter whether the groups
are thought to be defined by their biology or by their history. Psychologists
have found that they can create instant intergroup hostility by sorting people
on just about any pretext, including the flip of acoin.”

The ideology of group-against-group struggle explains the similar out-
comes of Marxism and Nazism. The ideology of the Blank Slate helps explain
some of the features that were unique to the Marxist states:

« If people do not differ in psychological traits liketalent or drive, then any-
one who is better off must be avaricious or larcenous (as | mentioned
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earlier). Massivekilling of kulaks and “rich” or "bourgeois" peasantswas a
feature of Lenin's and Stalin's Soviet Union, Mao's China, and Pol Pot's
Cambodia.

If the mind isstructureless at birth and shaped by its experience, a society
that wants the right kind of minds must control the experience (“It ison
a blank page that the most beautiful poems are written").53 Twentieth-
century Marxist states were not just dictatorships but totalitarian dicta-
torships. They triedto control every aspect oflife: childrearing, education,
clothing, entertainment, architecture, the arts, even food and sex. Authors
in the Soviet Union were enjoined to become "engineers of human souls."
In China and Cambodia, mandatory communal dining halls, same-sex
adult dormitories, and the separation of children from parents were re-
curring (and detested) experiments.

If people are shaped by their social environments, then growing up bour-
geoiscan leaveapermanent psychological stain ("Only the newborn baby
is spotless’). The descendants of landlords and "rich peasants’ in
postrevolutionary regimes bore apermanent stigma and were persecuted
as readily as if bourgeois parentage were a genetic trait. Worse, since
parentage isinvisible but discoverable by third parties, the practice of out-
ing people with a"bad background" became aweapon of social competi-
tion. That led to the atmosphere of denunciation and paranoiathat made
lifein these regimes an Orwellian nightmare.

If there isno human nature leading people to favor the interests of their
families over "society," then people who produce more crops on their own
plots than on communal farms whose crops are confiscated by the state
must be greedy or lazy and punished accordingly. Fear rather than self-
interest becomes the incentive to work.

Most generaly, if individual minds are interchangeable components of a
superorganic entity called society, then the society, not the individual, is
the natural unit of health and well-being and the proper beneficiary of
human striving. The rights of the individual person have no place.

None of this is meant to impugn the Blank Slate as an evil doctrine, any
more than a belief in human nature isan evil doctrine. Both are separated by
agreat many steps from the wicked acts committed under their banners, and
they must be evaluated on factual grounds. But it ismeant to overturn the sim-
plistic linkage of the sciences of human nature with the moral catastrophes of
the twentieth century. That glib association stands in the way of our desire to
understand ourselves, and it stands in the way of the imperative to understand
the causes of those catastrophes. All the more so if the causes have something
to do with aside of ourselveswedo not fully understand.
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Chapter 9

The Fear of Imperfectibility

But Nature then wassovereignin my mind,

And mighty forms, seizing ayouthful fancy,

Had given acharter to irregular hopes.

In any age of uneventful calm

Among the nations, surely would my heart

Have been possessed by similar desire;

But Europe at that time wasthrilled with joy,

France standing on the top of golden hours,

And human nature seeming born again.
-William Wordsworth?

IN WORDSWORTH'S REMINISCENCE we find the second fear raised by an in-
nate psyche. The Romantic poet isexhilarated by the thought that human na-
ture can be born again, and could only be depressed by the possibility that we
are permanently saddled with our fatal flawsand deadly sins. Romantic polit-
ical thinkers have the same reaction, because an unchanging human nature
woul d seem to subvert all hope for reform. Why try to make the world abetter
placeif peopleare rotten to the core and will just foul it up no matter what you
do? It isno coincidence that thewritings of Rousseau inspired both the Ro-
mantic movement in literature and the French Revolution in history, or that
the 1960swould see aresurfacing of romanticism and radical politicsin tan- .
demo The philosopher John Passmore has shown that ayearning for a better
world through a new and improved human nature is a recurring motif in
Western thought, which he summarizes in aremark by D. H. Lawrence: “The
Perfectibility of Man! Ah, heaven, what adreary theme!'?

The dread of a permanently wicked human nature takes two forms. One
isapractical fear: that social reform is awaste of time because human nature
is unchangeable. The other is a deeper concern, which grows out of the Ro-
mantic belief that what isnatural isgood. According to the worry, if scientists
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suggest it is" natural " -part of human nature-to be adulterous, violent, eth-
nocentric, and selfish, they would be implying that these traits are good, not
just unavoidable.

Aswith the other convictions surrounding the Blank Slate, the fear of im-
perfectibility makes some sense in the context of twentieth-century history. A
revulsion to the idea that people are naturally bellicose or xenophobic is an
understandable reaction to an ideology that glorified war. One of the most
memorable images | came across as a graduate student was a painting of a
dead soldier in amuddy field. A uniformed ghost floated up from his corpse,
onearm around acloaked and faceless man, the other around a bare-breasted
blond vakyrie. The caption read, "Happy those who with a glowing faith in
one embrace clasped death and victory." Wasit akitschy poster recruiting can-
non fodder for an imperial exploit? A jingoistic monument in the castle of a
Prussian military aristocrat? No, Deathand Victory was painted in 1922 by the
great American artist John Singer Sargent and hangs prominently in one of the
world's most famous scholarly libraries, the Widener at Harvard University.

That a piece of pro-death iconography should decorate these hallowed
halls ofl earning isatestament to the warmongering mentality of decades past.
War was thought te be invigorating, ennobling, the natural aspiration of men
and nations.This belief led world leaders to sleepwalk into World War | and
millions of men to enlist eagerly, oblivious to the carnage that lay ahead. Be-
ginning with the disillusionment following that war and culminating in the
widespread opposition to the war in Vietnam, Western sensibilities have
steadily recoiled from the glorification of combat. Even recent works meant to
honor the courage of fighting men, such as the movie Saving Private Ryan,
show war asahell that brave men endured at terrible cost to eliminate an iden-
tified evil, not something they could possibly feel "happy" about. Real wars
today are waged with remote-control gadgetry to minimize casualties, some-
times at the cost of downgrading the war's objectives. In this climate any sug-
gestion that war is "natural" will be met with indignant declarations to the
contrary, such as the recurring Statements on Violence by social scientists
averring that it is"scientifically incorrect” to say that humans have tendencies
toward aggression.'

A hostility to the idea that selfish sexual urges might be rooted in our na-
ture comes from feminism. For millenniawomen have suffered under a dou-
ble standard based on assumptions about differences between the sexes. Laws
and customs puni shed the philandering of women more harshly than the phi-
landering of men. Fathers and husbands stripped women of control over their
sexuality by constraining their appearance and movement. Legal systems ex-
onerated rapists or mitigated their punishment if the victim was thought to
have aroused an irresistible urge by her dress or behavior. Authorities brushed
off victims of harassment, stalking, and battering by assuming that these
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crimes were normal features of courtship or marriage. Because of afear of ac-
cepting any idea that would seem to make these outrages "natural" or un-
avoidable) some schools of feminism have rejected any suggestion that men
are born with greater sexua desire or jealousy. We saw in Chapter 7 that the
claim that men want casual sex more than women do has been denounced by
boththe right and the left. Evenheavier bipartisan fire has recently been aimed
at Randy Thornhill and Craig Palmer for suggesting in their book A Natural
History of Rapethat rape is a consequence of men's sexuality. A spokesperson
from the Feminist Mgjority Foundation called the book "scary" and "regres-
sive" because it "almost validates the crime and blames the victim,"! A
spokesperson for the Discovery Ingtitute) a creationist organization, testified
at aU.S. congressional hearing that the book threatened the moral fabric upon
which Americaisfounded.'

A third vice with political implications is selfishness. If people, like other
animals) are driven by selfish genes, selfishness might seem inevitable or even
avirtue. The argument isfalacious from the start because selfish genesdo not
necessarily grow selfish organisms. Still, let us consider the possibility that
people might have some tendency to value their own interests and those of
their family and friends above the interests of the tribe, society, or species. The
political implications are spelled out in the two major philosophies of how so-
cieties should be organized, which make opposite assumptions about innate
human selfishness:

It isnot from the benevolence of the butcher, the brewer, or the baker

that we expect our dinner, but from their regard to their own interest.

Weaddress ourselves, not to their humanity but to their sdf-love.
-Adam Smith

From each according to his ahilities, to each according to his needs.
-Karl Marx

Smith the explainer of capitalism assumes that people will selfishly givetheir
labor according to their needs and will be paid according to their abilities (be-
cause the payers are selfish, too). Marx the architect of communism and so-
cialism assumes that in a socialist society of the future the butcher, the brewer,
and the baker will provide us with dinner out of benevolence or self-
actualization-for why elsswould they cheerfully exert themselves according
to their abilities and not according to their needs?

Those who believe that communism or socialism is the most rational
form of socia organization are aghast at the suggestion that they run against
our sdlfish natures. For that matter, everyone, regardless of politics) has to be
appalled at people who impose costs on society in pursuit of their individual
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interests-hunting endangered species, polluting rivers, destroying historic
sitesto build shopping malls, spraying graffiti on public monuments, invent-
ing weapons that elude metal detectors. Equally disturbing are the outcomes
of actionsthat make senseto the individual choosing them but are costly to so-
ciety when everyone chooses them. Examples include overfishing a harbor,
overgrazing a commons, commuting on a bumper-to-bumper freeway, or
buying asport utility vehicleto protect oneself in acollision because everyone
elseisdriving a sport utility vehicle. Many people disike the suggestion that
humans are inclined to selfishness because it would seem to imply that these
self-defeating patterns of behavior are inevitable, or at least reducible only
through permanent coercive measures.

THE FEAR OF imperfectibility and the resultant embrace of the Blank Slateare
rooted in apair of fallacies.Wehave already met the naturalistic falacy, the be-
lief that whatever happens in nature isgood. One might think that the belief
wasirreversibly tainted by Social Darwinism, but it wasrevived by the roman-
ticism of the 1960sand 1970s. The environmentalist movement, in particular,
often appeals to the goodness of nature to promote conservation of natural
environments, despite their ubiquitous gore. For example, predators such as
wolves, bears, and sharks have been given an image makeover as euthanists of
the old and the lame, and thus worthy of preservation or reintroduction. It
would seem to follow that anything we have inherited from this Eden is
healthy and proper, so aclaim that aggression or rape is"natural;'in the sense
of having been favored by evolution, istantamount to saying that it isgood.

The naturalistic fallacy leads quickly to its converse, the moralistic falacy:
that if atrait ismoral, it must be found in nature. That is, not only does"is"
imply "ought;' but "ought" implies “is.” Nature, including human nature, is
stipulated to have only virtuous traits (no needlesskillings, no rapacity, no ex-
ploitation), or no traits at all, because the alternative istoo horrible to accept.
That iswhy the naturalistic and moralistic fallaciesare so often associated with
the Noble Savageand the Blank Slate.

Defenders of the naturalistic and moralistic fallaciesare not made of straw
but include prominent scholars and writers. For example, in response to
Thornhill's earlier writings on rape, the feminist scholar Susan Brownmiller
wrote, "It seems quite clear that the biologicization of rape and the dismissa
of socia or 'moral’ factors will ... tend to legitimate rape.... It is reductive
and reactionary to isolate rape from other forms of violent antisocial behavior
and dignify it with adaptive significance." Note the fallacy: if something isex-
plained with biology, it has been "legitimated"; if something is shown to be
adaptive, it has been "dignified." Similarly, Stephen Jay Gould wrote of another
discussion of rape in animals, “By falsely describing an inherited behavior in
birds with an old name for adeviant human action, we subtly suggest that true
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rape-our own kind-might be a natural behavior with Darwinian advan-
tages to certain people aswell:"? The implicit rebuke isthat to describe an act
as"natural" or as having"Darwinian advantages" is somehow to condoneit.

The moralistic falacy, like the naturalistic falacy, is, well, a fallacy, as we
learn from this ArloandJanis cartoon:

SON, MAN 15 THE ONLY THAT'S NOT TRUE! WALRUSES KiLL ANOTHER 60 5
ANIMAL THAT KILLS PENGUING FOR NO APPARENT! | BROMIDE BITES THE DUST/
FOR SPORT/ REASON OTHER THAN FUN/ ‘

1087 by NEA, inc..
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Arlo& Janis reprinted by permission of Newspaper Enterprise Association, Inc.

The boy has biology on his side." George Williams, the revered evolutionary
biologist, describes the natural world as “grossly' immoral,"? Having no fore-
sightor compassion, natural selection “can honestly be described as a process
for maximizing short-sighted selfishness.t.On top of al the miseries inflicted
by predators and parasites, the members of a species show no pity to their own
kind. Infanticide, siblicide, and rape can be observed in many kinds of ani-
mals; infidelity iscommon even in so-called pair-bonded species; cannibalism
can be expected in al species that are not strict vegetarians; death from fight-
ing is more common in most animal spécies than it is in the most violent
American cities. 10 Commenting on how biologists used to describe the killing
of starving deer by mountain lions as an act of mercy, Williamswrote:

The simple facts are that both predation and starvation are painful
prospectsfor deer, and that the lion's lot isno more enviable. Perhapshi-
ology would have been able to mature more rapidly in a culture not
dominated by Judeo-Christian theology and the Romantic tradition. It
might have been well served by the First Holy Truth from [Buddha's]
Sermon at Benares: "Birth is painful, old age is painful, sickness is
painful, death ispainful ..."1

Assoon aswe recognizethat thereisnothing morally commendabl e about
the products of evolution, we can describe human psychology honestly, with-
out the fear that identifying a"natural” trait is the same as condoning it. As
K atharine Hepburn saysto Humphrey Bogart in TheAfrican Queen, "Nature,
Mr. Allnut, iswhat we are put in thisworld to rise above."

Crucially, this cuts both ways. Many commentators from the religious
and cultural right believe that any behavior that strikes them as biologically
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atypical, such as homosexuality, voluntary childlessness, and women who as-
sume traditional male roles or vice versa, should be condemned because it is
"unnatural." For example, the popular talk-show host Laura Schlesinger has
declared, "I am getting people to stop doing wrong and start doing right." As
part of this crusade she has called on gay people to submit to therapy to change
their sexual orientation, because homosexuality is a "biological error." This
kind of moral reasoning can come only from people who know nothing about
biology. Most activities that moral people extol-being faithful to one's
spouse, turning the other cheek, treating every child as precious, loving thy
neighbor as thyself-are "biological errors' and are utterly unnatural in the
rest of the living world.

Acknowledging the naturalistic fallacy does not mean that facts about
human nature are irrelevant to our choices." The political scientist Roger
Masters, noting that the naturalistic fallacy can be invoked too glibly to deny
the relevance of biology to human affairs, points out, «When the physician says
apatient ought to have an operation because the facts show appendicitis, the
patient is unlikely to complain about a fallacious logical deduction."!" Ac-
knowledging the naturalistic fallacy implies only that discoveries about
human nature do not, by themselves, dictateour choices. The facts must be
combined with a statement of values and a method of resolving conflicts
among them. Given the fact of appendicitis, the value that health isdesirable,
and the conviction that the pain and expense of the operation are outweighed
by the resulting gain in health, one ought to have the operation.

Supposerape isrootedin afeature of human nature, such asthat men want
sex across awider range of circumstances than women do. Itisalso afeature of
human nature, just asdeeply rooted in our evolution, that women want control
over when and with whom they have sex. It isinherent to our value system that
the interests of women should not be subordinated to those of men, and that
control over one's body isafundamental right that trumps other people's de-
sires. So rape is not tolerated, regardless of any possible connection to the na-
ture of men's sexuality. Note how this calculus requires a «deterministic" and
“essentialist” claimabout human nature: that women abhor being raped. With-
outthat claim wewould haveno way to choose between tryingto deter rape and
trying to socialize women to accept it, which would be perfectly compatible
with the supposedly progressive doctrine that we are malleable raw material.

In other cases, the best way to resolvea conflict isnot as obvious. The psy-
chologists Martin Daly and Margo Wilson have documented that stepparents
arefar more likelyto abuse achild than are biological parents. The discovery was
by no means banal: many parenting experts insist that the abusive stepparent is
amyth originating in Cinderella stories and that parenting isa«role" that any-
one can take on. Daly and Wilson had originally examined the abuse statistics
to test aprediction from evolutionary psychology 14 Parental loveisselected over
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evolutionary time because it compels parents to protect and nurture their chil-
dren, who arelikelyto carry the genesgivingriseto parental love.In any species
in which someone else'soffspring are likely to enter the family circle, selection
will favor atendency to prefer one's own, becausein the cold reckoning of nat-

ural selectionan investment in the unrelated children would go to waste. A par-

ent’s patience will tend to run out with stepchildren more quickly than with

biological children, and in extreme casesthis can lead to abuse.

Does dl this mean that social service agencies should monitor steppar-
ents more closely than biological parents? Not so fast. The vast majority of
both kinds of parents never commit abuse, so putting stepparents under a
cloud of suspicion would be unfair to millions of innocent people. Asthe
legal scholar Owen Jones points out, the evolutionary analysis of stepparent-
ing-or of anything else-has no automatic policy implications. Rather, it
delineates a tradeoff and forces us to choose an optimum along it. In this
case, the tradeoff is between minimizing child abuse while stigmatizing step-
parents, on one hand, and being maximally fair to stepparents while tolerat-
ing an increase in child abuse, on the other," If we did not know that people
are predisposed to lose patience with stepchildren faster than with biological
children, wewould implicitly choose one end of this tradeoff-ignoring step-
parenting as a risk factor altogether, and tolerating the extra cases of child
abuse-without evenredlizing it.

An understanding of human nature with all itsweaknesses can enrich not
just our policies but our personal lives. Familieswith stepchildren tend to be
lesshappy and more fragile than familieswith biological children, largely be-
cause of tensions over how much time, patience, and money the stepparents
should expend. Many stepparents, nonetheless, are kind and generous to a
spouse's children, in part out of lovefor the spouse. Still, there isadifference
between the instinctive love that parents automatically lavish on their own
children and the deliberate kindness and generosity that wise stepparents ex-
tend to their stepchildren. Understanding this difference, Daly and Wilson
suggest, could enhance a marriage." Though a marriage based on strict tit-
for-tat reciprocity is generally miserable, a good marriage finds each spouse
appreciating the sacrifices that the other has made over the long haul. Ac-
knowledging apartner's conscious benevolence toward one's children may ul-
timately breed less resentment and misunderstanding than demanding such
benevolence as a matter of course and begrudging any ambivalence the part-
ner may feel. It isone of many waysin which arealism about the imperfect
emotions we actually have may bring more happiness than an illusion about
theideal emotionswewish we had.

SOIF we areput in thisworld to rise above nature, how do wedo it?Where in
the causal chain of evolved genes building a neural computer do we find a
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chink into which we can fit the seemingly unmechanical event of "choosing
values™? By alowing for choice, are wejust inviting a ghost back into the ma-
chine?

The question isitself asymptom of the Blank Slate. If one starts off think-
ing the dateisblank, then when someone proposes an innate desire one will
mentally plunk it onto the barren surface in one's imagination and conclude
that it must be an ineluctable urge, because there isnothing elseon the dateto
counteract it. Selfishthoughts translate into selfish behavior, aggressiveurges
beget natural-born killers, ataste for multiple sexual partners means that men
just can’t helpfooling around. For example, when the primatologist Michael
Ghiglieri appeared on the National Public Radio program Science Friday to
talk about his book on violence, the interviewer asked, “You explain rape and
murder and war and all the bad things that men do assomething-if | would
just bail it down-something they can't help because of its—it’s locked up in
their evolutionary genestherei™?

If, however, the mind isasystem with many parts, then an innate desireis
just one component among others. Some faculties may endow us with greed
or lust or malice, but others may endow us with sympathy, foresight, self-
respect, adesire for respect from others, and an ability to learn from our own
experiences and those of our neighbors. These are physical circuits residing in
the prefrontal cortex and other parts of the brain, not occult powers of apol-
tergeist, and they have agenetic basisand an evolutionary history no lessthan
the primal urges. It isonly the Blank Slate and the Ghost in the Machine that
make people think that drives are "biological» but that thinking and decision
making are something else.

The faculties underlying empathy, foresight, and self-respect are
information-processing systems that accept input and commandeer other
parts of the brain and body. They are combinatorial systems, like the mental
grammar underlying language, capable of cranking out an unlimited number
of ideas and courses of action. Persona and social change can come about
when people exchangeinformation that affectsthose mechani sms-even if we
arenothing but meat puppets, glorified clockwork, or lumbering robots cre-
ated by selfish genes.

Not only is acknowledging human nature compatible with social and
moral progress, but it can help explain the obvious progress that has taken
place over millennia. Customs that were common throughout history and
prehistory-slavery, punishment by mutilation, execution by torture, geno-
cide for convenience, endless blood feuds, the summary killing of strangers,
rape as the spoils of war, infanticide asaform of birth control, and the legal
ownership of women-have vanished from large parts of the world.

The philosopher Peter Singer has shown how continuous moral progress
can emerge from afixed moral sensell" Suppose we are endowed with a con-
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science that treats other persons as targets of sympathy and inhibits us from
harming or exploiting them. Suppose, too, that we have a mechanism for as-
sessing whether aliving thing gets to be classified as a person. (After al, we
don't want to classify plants as persons and starve before wewould eat them.)
Singer explains moral improvement in the title of his book: The Expanding
Circde. People have steadily expanded the mental dotted line that embracesthe
entities considered worthy of moral consideration. The circle has been poked
outward from the family and villageto the clan, the tribe, the nation, the race,
and most recently (asin the Universal Declaration of Human Rights) to all of
humanity. It has been slackened from royalty, aristocracy, and property hold-
ers to al men. It has grown from including only men to including women,
children, and newborns. It has crept outward to embrace criminals,prisoners
of war, enemy civilians, the dying, and the mentally handicapped.

Nor are the possibilities for moral progress over. Today some peoplewant
to enlarge the circleto include great apes, warm-blooded creatures, or animals
with central nervous systems. Some want to count in zygotes, blastocysts, fe-
tuses, and the brain-dead. Still others want to embrace species, ecosystems, or
the entire planet. This sweeping change in sensihilities, the driving force in the
moral history of our species, did not require ablank slate or aghost in the ma-
chine. It could have arisen from a moral gadget containing a single knob or
dlider that adjusts the size of the circle embracing the entities whose interests
wetreat ascomparableto our own.

The expansion of the moral circle does not have to be powered by some
mysterious drive toward goodness. It may come from the interaction between
the selfish process of evolution and alaw of complex systems. The biologists
John Maynard Smith and Eérs Szathmary and the journalist Robert Wright
have explained how evolution can lead to greater and greater degrees of coop-
eration." Repeatedly in the history oflife, replicators have teamed up, special-
ized to divide the labor, and coordinated their behavior. It happens because
replicators often find themselves in non-zero-sum games, in which particul ar
strategies adopted by two players can leavethem both better off (asopposed to
a zero-sum game, where one player's profit is another player'sloss). An exact
analogy isfound in the play by William Butler Yests in which ablind man car-
riesalame man on his shoulders, allowing both of them to get around. During
the evolution of lifethis dynamic has led replicating molecules to team up in
chromosomes, organelles to team up in cells, cellsto agglomerate into complex
organisms, and organismsto hang out in societies. Independent agents repeat-
edly made their fate hostage to alarger system, not because they are inherently
civic-minded but because they benefited from the division oflabor and devel-
oped ways of damping conflicts among the agents making up the system.

Human societies, like living things, have become more complicated and
cooperative over time. Again, it isbecause agents do better when they team up
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and specialize in pursuit of their shared interests, as long as they solve the
problems of exchanging information and punishing cheaters. If | have more
fruit than | can eat and you have more meat than you can eat, it pays each of
us to trade our surplus with the other. If we face a common enemy, then, as
Benjamin Franklin put it, "Wemust all hang together, or assuredly we shall all
hang separately."

Wright argues that three features of human nature led to a steadyexpan-
sion of the circle of human cooperators. One is the cognitive wherewithal to
figure out how the world works. This yields know-how worth sharing and an
ability to spread goods and information over larger territories, both of which
expand opportunities for gains in trade. A second is language, which allows
technology to be shared, bargains to be struck, and agreements to be enforced.
Athirdisan emotional repertoire-s-sympathy, trust, guilt, anger, self-esteem-s-
that impels us to seek new cooperators, maintain relationshipswith them, and
safeguard the relationships against possible exploitation. Long ago these en-
dowments put our specieson amoral escalator. Our mental circle of respect-
worthy persons expanded in tandem with our physical circle of allies and
trading partners. Astechnology accumulates and people in more parts of the
planet become interdependent, the hatred between them tends to decrease,
for the simple reason that you can't kill someone and trade with him too.

Non-zero-sum games arise not just from people's ability to help one an-
other but from their ability to refrain from hurting one another. In many dis-
putes, both sides come out ahead by dividing up the savings made available
from not having to fight. That provides an incentive to devel op technol ogies of
conflict resolution, such as mediation, face-saving measures, measured resti-
tution and retribution, and legal codes. The primatologist Frans de Waal has
argued that the rudiments of conflict resolution may befound in many species
of primates.zo The human forms are ubiquitous across cultures, asuniversal as
the conflicts of interest they are designed to defuse."

Though the evolution of the expanding circle (its ultimate cause) may
sound pragmatic or even cynical, the psychology of the expanding circle (its
proximate cause) need not be. Once the sympathy knob isin place, having
evolvedto enjoy the benefits of cooperation and exchange, it can be cranked up
by new kinds of information that other folksare similar to oneself. Words and
images from erstwhile enemies can trigger the sympathy response. A historical
record can warn against self-defeating cycles of vendetta. A cosmopolitan
awareness may lead people to think, " Therebut for fortune go1.” An expansion
of sympathy may come from something as basic asthe requirement to belog-
ically consistent when imploring other people to behave in certain ways: peo-
ple come to readlize that they cannot force others to abide by rules that they
themselves flout. Egoistic, sexist, racist, and xenophobic attitudes are logically
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inconsistent with the demand that everyone respect asingle code of behavior. 22

Peaceful coexistence, then, does not have to come from pounding selfish
desires out of people. It can come from pitting some desires--the desire for
safety, the benefits of cooperation, the ability to formulate and recognize uni-
versal codes of behavior-against the desire for immediategain. These arejust
afew of the waysin which moral and socia progress can ratchet upwards, not
in spite of afixed human nature but because of it.

WHEN You sTopP to think about it, the idea of apliant human nature does not
deserve its reputation for optimism and uplift. 1fit did, B.F. Skinner would
havebeen lauded as a. great humanitarian when he argued that society should
apply the technology ofconditioni ng to humans, shaping people to use con-
traception, conserve energy, make peace, and avoid crowded cities." Skinner
was a staunch blank-slater and a passionate utopian.”His uncommonly pure
vision allows us to examine the implications of the "optimistic" denial of
human nature. Given his premise that undesirable behavior isnot in the genes
but aproduct of the environment, it followsthat we should control that envi-
ronment-for al wewould be doing isreplacing haphazard schedules of rein-
forcement by planned ones.

Why are most people repelled by this vision? Critics of Skinner's Beyond
Freedom and Dignitypointed out that no one doubtsthat behavior can be con-
trolled; putting a gun to sorneone's head or threatening him with torture are
time-honored techniques." Even Skinner's preferred method of operant con-
ditioning required starving the organism to 80 percent of its free-feeding
weight and confining it to abox where schedules of reinforcement were care-
fully controlled. The issue isnot whether we can change human behavior, but
at what cost.

Since we are not just products of our environments, there will be costs.
People have inherent desires such ascomfort, love, family, esteem, autonomy,
aesthetics, and self-expression, regardless of their history of reinforcement,
and they suffer when the freedom to exercisethe desiresisthwarted. Indeed, it
isdifficult to define psychological pain without some notion of human nature.
(Even the young Marx appealed to a"species character," with an impulse for
creative activity, asthe basis for his theory of alienation.) Sometimes we may
choose to impose suffering to control behavior, as when we punish people
who cause avoidable suffering in others. But wecannot pretend that we can re-
shape behavior without infringing in some way on other people's freedom and
happiness. Human nature isthe reason we do not surrender our freedom to
behavioral engineers.

Inborn human desires are a nuisance to those with utopian and totalitar-
ian visions, which often amount to the same thing. What stands in the way of
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most utopias is not pestilence and drought but human behavior. So utopians
have to think of waysto control behavior, and when propaganda doesn't do
the trick, more emphatic techniques are tried. The Marxist utopians of the
twentieth century, as we saw, needed atabula rasa free of selfishness and fam-
ily ties and used totalitarian measures to scrape the tablets dean or start over
with new ones. AsBertolt Brecht said of the East German government, "If the
peopledid not do better the government would dismiss the people and elect a
new one:' Political philosophers and historians who have recently "reflected
on our ravaged century," such aslsaiah Berlin, Kenneth Minogue, Robert Con-
guest, Jonathan Glover, James Scott, and Daniel Chirot, have pointed to
utopian dreams as a major cause of twentieth-century nightmares." For that
matter, Wordsworth's revolutionary France, "thrilled with joy" while human
nature was"born again," turned out to be no picnic either.

It's not just behaviorists and Stalinists who forgot that a denial of human
nature may have costs in freedom and happiness. Twentieth-century Marxism
was part of alarger intellectual current that has been called Authoritarian High
Modernism: the conceit that planners could redesign society from the top
down using "scientific" principles." The architect Le Corbusier, for example,
argued that urban planners should not be fettered by traditions and tastes,
since they only perpetuated the overcrowded chaos of the cities of his day."We
must build placeswhere mankind will be reborn;" hewrote. "Each manwill live
in an ordered relation tothewhole,"? In LeCorbusier's utopia, plannerswould
begin with a"clean tablecloth" (sound familiar?) and mastermind al buildings
and public spacesto service" human needs," They had aminimalist conception
of those needs: each person wasthought to require afixed amount of air, heat,
light, and space for eating, sleeping, working, commuting, and afew other ac-
tivities. It did not occur to Le Corbusier that intimate gatherings with family
and friends might be a human need, so he proposed large communal dining
halls to replace kitchens, Also missing from his list of needs was the desire to
socializein small groups in public places, so he planned his cities around free-
ways, large buildings, and vast open plazas, with no squares or crossroads in
which people would feel comfortable hanging out to schmooze. Homes were
"machines for living;' free of archaic inefficiencies like gardens and ornamen-
tation, and thus were efficiently packed together in large, rectangular housing
projects.

LeCorbusier wasfrustrated in his aspiration to flatten Paris, Buenos Aires,
and Rio de Janeiro and rebuild them according to his scientific principles. But
in the 1950s he was given carte blanche to design Chandigarh, the capital of
the Punjab, and one of his disciples was given a clean tablecloth for Brasilia,
the capital of Brazil. Today, both cities are notorious as uninviting wastelands
detested by the civil servants who live in them. Authoritarian High Mod-
ernism also led to the "urban renewal" projectsin many American cities dur-
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ing the 1960sthat replaced vibrant neighborhoods with freeways, high-rises,
and empty windswept plazas.

Social scientists, too, have sometimes gotten carried away with dreams of
social engineering. The child psychiatrist Bruce Perry, concerned that ghetto
mothers are not giving children the enriched environment needed by their
plastic brains, believes we must "transform our culture": “We need to change
our child rearing practices, we need to change the malignant and destructive
view that children are the property of their biological parents. Human beings
evolved not as individuals, but as communities. ... Children belong to the
community, they are entrusted to their parents.?' Now, no one could object to
rescuing children from neglect or cruelty, but i Perry's transformedculture
came to pass, men with guns could break up any family that did not conform
to the latest fad in parenting theory. Aswewill seein the chapter on children,
most of these fads are based on flawed studies that treat every correlation be-
tween parents and children as proof of causation. Asian American and African
American parents often flout the advice of the child-devel opment gurus, using
more traditional, authoritarian styles of childrearing that in al likelihood do
their children no lasting harm." The parenting police could strip them of their
children.

Nothing in the concept of human nature isinconsistent with the ideals of
feminism, or so | will argue in the chapter on gender. But some feminist theo-
reticians have embraced the Blank Slate and with it an authoritarian political
philosophy that would give the government sweeping powers to implement
their vision of gender-free minds. In a 1975 dialogue, $imone de Beauvoir
said: “Ne-woman should be authorized to stay at home to raise her children.
Siiciety should be totally different. Women should not have that choice, pre-
cisely because if there issuch achoice, too many women will make that one,"?"
Gloria Steinem was abit more liberal; in a 1970 Time article she wrote: “The
[feminist] revolution would not take away the option of being ahousewife. A
womanwho prefers to be her husband's housekeeper and/or hostess would re-
ceive a percentage of his pay determined by the domestic-relations courts,":"
Betty Friedan has spoken out in favor of "compulsory preschool” for two-
year-olds.F Catharine MacKinnon (who with Andrea Dworkin has pushed
for laws against erotica) has said, "What you need is peoplewho seethrough
literature like Andrea Dworkin, who see through law like me, to see through
art and create the uncompromised women’s visual vocabulary'Pv-e-oblivious
to the danger inherent in a few intellectuals' arrogating the role of deciding
which art and literature the rest of society will enjoy.

In an interview in the New York TimesMagazine, Carol Gilligan explained
the implications of her (preposterous) theory that behavior problemsin boys,
such as stuttering and hyperactivity, are caused by cultural norms that pres-
sure them to separate from their mothers:
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Q: Youwould argue that men's biology isnot so powerful that we can't
changethe culture of men?

A: Right. Wehaveto build aculture that doesn't reward that separation
from the person who raised them. ...

Q: Everything you've said suggeststhat unless men change in funda-
mental ways, we'renot goingto havea seachangein the culture.

A: That seemsright to me."

An incredulous reader, hearing an echo of the attempt to engineer a"new so-
cialist man;' asked, "Does anyone, even in academia, still believethat this sort
of thing turns out well?'35 He was right to be concerned. In many schools,
teachers have been told, fasdy, that there isan "opportunity zone" in which a
child's gender identification is malleable. They have used this zone to try to
stamp out boyhood: banning same-sex play groups and birthday parties, forc-
ing children to do gender-atypical activities, suspending boyswho run during
recess or play cops and robbers." In her book The War Against Boys, the
philosopher Christina Hoff Sommers rightly callsthis agenda "meddlesome,
abusive, and quite beyond what educators in a free society are mandated to
do."3?

Feminism, far from needing a blank date, needs the opposite, a clear
conception of human nature. One of the most pressing feminist causes
today isthe condition of women in the developing world. In many places fe-
male fetuses are selectively aborted, newborn girls are killed, daughters are
malnourished and kept from school, adolescent girls have their genitals cut
out, young women are cloaked from head to toe, adulteresses are stoned to
death, and widows are expected to fall onto their husbands' funeral pyres.
The relativist climate in many academic circles does not alow these horrors
to be criticized because they are practices of other cultures) and cultures are
superorganisms that, like people, have inalienable rights. To escape this trap,
the feminist philosopher Martha Nussbaum has invoked "central functional
capabilities® that all humans have a right to exercise, such as physical in-
tegrity, liberty of conscience, and political participation. She has been criti-
cized in turn for taking on a colonia "civilizing mission" or "white woman's
burden,” in which arrogant Europeans would instruct the poor people of the
world in what they want. But Nussbaum's moral argument is defensible if
her "capabilities' are grounded, directly or indirectly, in a universal human
nature. Human nature provides ayardstick to identify suffering in any mem-
ber of our species.

The existence of ahuman nature isnot areactionary doctrine that dooms
usto eternal oppression, violence, and greed. Ofcourseweshould try to reduce
harmful behavior, just aswetry to reduce afflictions like hunger, disease, and
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the elements. But we fight those afflictions not by denying the pesky facts of
nature but by turning some of them against the others. For efforts at social
change to be effective, they must identify the cognitive and moral resources
that make some kinds of change possible. And for the efforts to be humane,
they must acknowledge the universal pleasures and pains that make some
kinds of change desirable.

The Fearof Imperfectibility / 173



Chapter 10

The Fear of Deter minism

THIS CHAPTER 1S not about the boo-word that is frequently (and inaccu-
rately) hurled at any explanation of abehavioral tendency that mentions evo-
lution or genetics. It is about determinism in its original sense, the concept
that is opposed to "free will" in introductory philosophy courses. The fear of
determinism in this senseiscaptured in alimerick:

There wasayoung man who said: "Damn!
It grievesmeto think that | am
Predestined to move

In acircumscribed groove:

In fact, not abus, but atram.”

In the traditional conception of aghost in the machine, our bodies are in-
habited by aself or asoul that chooses the behavior to be executed by the body.
These choices are not compelled by some prior physical event, like one billiard
ball smacking into another and sending it into acorner pocket. The idea that
our behavior is caused by the physiologica activity of a geneticaly shaped
brain would seem to refute the traditional view. It would make our behavior
an automatic consequence of molecules in motion and leaveno room for an
uncaused behavior-chooser.

One fear of determinism isa gaping existential anxiety: that deep down
weare not in control of our own choices. All our brooding and agonizing over
the right thing to do ispointless, it would seem, because everything has aready
been preordained by the state of our brains. If you suffer from this anxiety, |
suggest the following experiment. For the next few days, don't bother deliber-
ating over your actions. It's awaste of time, after all; they have already been de-
termined. Shoot from the hip, livefor the moment, and if it feelsgood do it.
No, | am not seriously suggesting that you try this! But amoment's reflection
on what would happen if you didtry to giveup making decisions should serve
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asaValium for the existential anxiety. The experience of choosing isnot afic-
tion, regardless of how the brain works. Itisarea neural process, with the ob-
vious function of selecting behavior according to its foreseeable consegquences.
It responds to information from the senses, including the exhortations of
other people. You cannot step outside it or let it go on without you because it
isyou. If the most ironclad form of determinism isreal, you could not do any-
thing about it anyway, because your anxiety about determinism, and how you
would deal with it, would also be determined. It isthe existential fear of deter-
minism that isthe real waste of time.

A more practical fear of determinismiscapturedin asayingby A.A.Milne:
«No doubt Jack the Ripper excused himself on the grounds that it was human
nature." The fear isthat an understanding of human nature seems to eat away
at the notion of personal responsibility. In the traditional view, the self or soul,
having chosen what to do, takes responsibility when things turn out badly. As
with the desk of Harry Truman, the buck stops here. But when we attribute an
action to aperson's brain, genes, or evolutionary history, it seems that we no
longer hold the"individual accountable. Biology becomes the perfect aibi, the
get-out-of-jail-free card, the ultimate doctor's excuse note. Aswe have seen,
this accusation has been made by the religious and cultural right, who want to
preserve the soul, and the academic left, who want to preserve a«we'" who can
construct our own futures though in circumstances not of our own choosing.

Why isthe notion of freewill so closely tied to the notion of responsibility,
and why isbiology thought to threaten both? Here isthe logic. Weblame peo-
ple for an evil act or bad decision only when they intended the consequences
and could have chosen otherwise. We don't convict a hunter who shoots a
friend he has mistaken for adeer, or the chauffeur who drove John F.Kennedy
into the line of fire, because they could not foresee and did not intend the out-
come of their actions. We show mercy to the victim of torture who betrays a
comrade, to adelirious patient who lashes out at anurse, or to amadman who
strikes someone he believesto be aferocious animal.because we feel they are
not in command of their faculties. We don't put a small child on tria if he
causes adeath, nor do wetry an animal or an inanimate object, because we be-
lievethem to be constitutionally incapable of making an informed choice.

A biology of human nature would seem to admit more and more people
into the ranks of the blameless. A murderer may not literally be araving lu-
natic, but our newfangled tools might pick up ashrunken amygdala or ahypo-
metabolism in hisfrontal lobes or a defective gene for monoamine oxidase A,
which renders him just asout of control. Or perhaps atest from the cognitive
psychology lab will show that he has chronically limited foresight, rendering
him obliviousto consequences, or that he has adefectivetheory of mind, mak-
ing him incapable of appreciating the suffering of others. After al, if there is
no ghost in the machine, something in the criminal's hardware must set him
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apart from the majority of people, those who would not hurt or kill in the
same circumstances. Pretty soon wewill find that something, and, it isfeared,
murderers will be excused from criminal punishment as surely aswe now ex-
cuse madmen and small children.

Evenworse, biology may show that we are all blameless. Evolutionary the-
ory saysthat the ultimate rationale for our motives is that they perpetuated
our ancestors' genesin the environment in which we evolved. Since none of us
are aware of that rational e, none of us can be blamed for pursuingit, any more
than we blame the mental patient who thinks he issubduing amad dog but re-
aly isattacking a nurse. We scratch our heads when we learn of ancient cus-
tomsthat punished the soulless: the Hebrew rule of stoning an ox to death if it
killed aman, the Athenian practice of putting an ax on trial if it injured aman
(and hurling it over the city wall if found guilty), a medieval French casein
which a sow was sentenced to be mangled for having mauled a child, and the
whipping and burial of a church bell in 1685 for having assisted French
heretics.' But evolutionary biologistsinsist we are not fundamentally different
from animals, and molecular geneticists and neuroscientists insist we are not
fundamentally different from inanimate matter. If people are soulless, why isit
not just assilly to punish people? Shouldn't we heed the creationists, who say
that if you teach children they are animals they will behave like animals?
Should we go even farther than the National Rifle Association bumper
sticker-GUNs DONT KILL; PEOPLE KILL-and say that not even people kill,
because people arejust as mechanical as guns?

These concerns are by no means academic. Cognitive neuroscientists are
sometimes approached by criminal defense lawyers hoping that a wayward
pixel on a brain scan might exonerate their client (a scenario that is wittily
played out in Richard Dooling's novel Brain Sorm). When a team of ge-
neticists found arare gene that predisposed the men in one family to violent
outbursts, alawyer for an unrelated murder defendant argued that his client
might have such agene too. If so, the lawyer argued, «his actions may not have
been aproduct of total free will,"?When Randy Thornhill and Craig Palmer
argued that rape is a consequence of male reproductive strategies, another
lawyer contemplated using their theory to defend rape suspects.' (Insert your
favorite lawyer joke here.) Biologically sophisticated legal scholars, such as
Owen Jones, have argued that a «rape gene" defense would almost certainly
fail, but the general threat remains that biological explanationswill be used to
exonerate wrongdoers." Isthis the bright future promised by the sciences of
human nature-itwasn't me, it wasmy amygdala? Darwin made me do it?The
genes ate my homework?

PEOPLE HOPING THAT an uncaused soul might rescue personal responsibil-
ityarein for adisappointment. In ElbowRoom: The Varigties ofFree Will Worth
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Wanting, the philosopher Dan Dennett points out that the last thing we want
in asoul isfreedom to do anything it desires.! If behavior were chosen by an
utterly free will, then we really couldn't hold people responsible for their ac-
tions. That entity would not be deterred by the threat of punishment, or be
ashamed by the prospect of opprobrium, or even feel the twinge of guilt that
might inhibit asinful temptation in the future, because it could alwayschoose
to defy those causes of behavior. We could not hope to reduce evil acts by en-
acting moral and legal codes, because afree agent, floating in adifferent plane
from the arrows of cause and effect, would be unaffected by the codes. Moral-
ity and law would be pointless. Wecould punish awrongdoer, but it would be
sheer spite, because it could have no predictable effect on the future behavior
of the wrongdoer or of other people aware of the punishment.

On the other hand, if the soul iSpredictably affected by the prospect of es-
teem and shame or reward and punishment, it isno longer truly free, because
itiscompelled (at least probabilistically) to respect those contingencies. What-
ever converts standards of responsibility into changes in the likelihood of be-
havior-such asthe rule “If the community would think you're aboorish cad
for doing X, don't do X"-can be programmed into an algorithm and imple-
mented in neural hardware. The soul issuperfluous.

Defensive scientists sometimestry to deflect the charge of determinism by
pointing out that behavior is never perfectly predictable but always proba-
bilistic, even in the dreams of the hardest-headed materialists. (In the heyday
of Skinner'sbehaviorism, his students formulated the Harvard Law of Animal
Behavior: “Under controlled experimental conditions of temperature, time,
lighting, feeding, and training, the organism will behave as it damned well
pleases.") Evenidentical twins reared together, who share all of their genesand
most of their environment, are not identical in personality and behavior, just
highly similar. Perhaps the brain amplifies random events at the molecular or
quantum level. Perhapsbrains are nonlinear dynamical systems subject to un-
predictable chaos. Or perhaps the intertwined influences of genes and envi-
ronment are so complicated that no mortal will ever trace them out with
enough precision to predict behavior exactly.

The less-than-perfect predictability of behavior certainly givesthe lieto
the clichethat the sciences of human nature are «deterministic” in the mathe-
matical sense. But it doesn't succeed in alaying the fear that scienceiseroding
the concept of freewill and personal responsibility. Itiscold comfort to betold
that aman's genes (or his brain or his evolutionary history) made him 99 per-
cent likely to kill his landlady as opposed to 100 percent. Sure, the behavior
was not strictly preordained, but why should the 1 percent chance of his hav-
ing done otherwise suddenly make the guy «responsible’? In fact, there isno
probability value that, by itself, ushers responsibility back in. One can aways
think that there isa 50 percent chance some molecules in Raskolnikov's brain
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went thisaway, compelling him to commit the murder, and a 50 percent
chance they went thataway, compelling him not to. We still have nothing like
freewill, and no concept of responsibility that promisesto reduce harmful acts.
Hume noted the dilemmainherent in equating the problem of moral responsi-
bility with the problem of whether behavior has aphysical cause: either our ac-
tions are determined, in which case we are not responsible for them, or they are
the result of random events, in which case we are not responsible for them.

PEOPLE WHO HOPE that aban on biological explanations might restore per-
sonal responsibility are in for the biggest disappointment of all. The most ris-
ible pretextsfor bad behavior in recent decades have come not from biological
determinism but from environmental determinism: the abuse excuse, the
Twinkie defense, black rage, pornography poisoning, societal sickness, media
violence, rock lyrics, and different cultural mores (recently used by one lawyer
to defend a Gypsy con artist and by another to defend a Canadian Indian woman
who murdered her boyfriend)," Just in the week | wrote this paragraph, two new
examples appeared in the newspapers. One isfrom aclinical psychologist who
"seeks out a dialogue” with repeat murderers to help them win mitigation,
clemency, or an appeal. It managesto pack the Blank Slate, the Noble Savage, the
moralistic fallacy,and environmental determinism into asingle passage:

Most people don't commit horrendous crimes without profoundly
damaging things happening to them. It isn't that monsters are being
bornright and left. It'sthat children are being born right and left and are
being subjected to horrible things. Asa consequence, they end up doing
horrible things. And | would much rather livein that world than in a
world where monsters are just born."

The other isabout asocial work student in Manhattan:

Tiffany F. Goldberg, a 25-year-old from Madison, Wis., was struck on
the head with achunk of concrete by a stranger this month. Afterward,
she expressed concern for her attacker, speculating that he must have
had atroubled childhood.

Graduate studentsin socia work at Columbiacalled Ms. Goldberg's
attitude consistent with their outlook on violence. "Society isinto blam-
ing individuals:' said Kristen Miller, 27, one of the students. "Violence is
intergenerationally transmitted."

Evolutionary psychologists are commonly chided for "excusing" men's
promiscuity with the theory that a wandering eye in our ancestors was re-

warded with agreater number of descendants. They can take heart from are-
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cent biography that said Bruce Springsteen's” self-doubts made him frequently
seek out the sympathy of groupies,” a book review that said Woody Allen's
sexual indiscretions"originated in trauma" and an “abusive” relationship with
his mother," and Hillary Clinton's explanation of her husband's libido in her
infamousinterview in Tak:

He was so young, barely 4, when he was scarred by abuse that he can't
even take it out and look at it. There was terrible conflict between his
mother and grandmother. A psychologist once told me that for a boy
being in the middle of aconflict between two women isthe worst possi-
ble situation. There is alwaysthe desire to please each one.!'

Mrs. Clinton was raked by the pundits for trying to excuse her husband's sex-
ual escapades, though she said not aword about brains, genes, or evolution.
Thelogic of the condemnation seems to be: If someonetriesto explain an act
as an effect of some cause, the explainer is saying that the act was not freely
chosen and that the actor cannot be held responsible.

Environmental determinismisso commonthat agenre of satire has grown
around it. InaNew Yorker cartoon, awoman on awitness stand says, " True, my
husband beat me because of his childhood; but | murdered him because of
mine." In the comic strip Non Sequitur, the directory of a mental health clinic
reads: "I st Floor: Mother's Fault. 2nd Floor: Father's Fault. 3rd Floor: Society's
Fault:' And who can forget the Jetsin West SdeSory, who imagined explain-
ing to the local police sergeant, “We’re depraved on accountawe're deprived"?

Dear kindly Sergeant Krupke,

Y ou gotta understand,

It'sjust our bringin' up-ke,

That gets us out of hand.

Our mothers al are junkies,

Our fathers all are drunks.

Golly Moses, natcherly we're punks!

SOMETHING HAS GONE terribly wrong. It is a confusion of explanation with
exculpation. Contrary to what isimplied by critics of biological and environ-
mental theories of the causes of behavior, to explain behavior isnot to exoner-
ate the behaver. Hillary Clinton may have advanced the dumbest explanation
in the history of psychobabble, but she does not deserve the charge of trying to
excuse the president'sbehavior. (A New York Timesstory described Mr. Clin-
ton's response to people's criticism of his wife: (I have not made any excuses
for what was inexcusable, and neither has she, believe me: he said, arching his
eyebrows for emphasis.") 12 | f behavior is not utterly random, it will have some
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explanation; if behavior wereutterly random, we couldn't hold the person re-
sponsiblein any case. So if we ever hold people responsible for their behavior,
it will have to be in spite of any causal explanation we feel is warranted,
whether it invokes genes, brains, evolution, mediaimages, self-doubt, bringing
up-ke, or being raised by bickering women. The difference between explaining
behavior and excusngit iscaptured in the saying"To understand isnot to for-
give:' and has been stressed in different waysby many philosophers, including
Hume, Kant, and Sartre.P Most philosophers believe that unless a person was
literally coerced (that is, someone held agun to his head), we should consider
his actionsto have been freely chosen, even if they were caused by eventsinside
his skull.

But how can we have both explanation, with its requirement oflawful cau-
sation, and responsibility, with its requirement of free choice? To have them
both we don't need to resolve the ancient and perhaps unresolvable antinomy
between free will and determinism. We only have to think clearly about what
wewant the notion of responsibility to achieve. Whatever may be its inherent
abstract worth, responsibility has an eminently practical function: deterring
harmful behavior. When we say that we hold someone responsible for a
wrongful act, we expect him to punish himsel f-by compensating the victim,
acquiescing to humiliation, incurring penalties, or expressing credible re-
morse-and we reserve the right to punish him ourselves. Unless a person is
willing to suffer some unpleasant (and hence deterring) consequence, claims
of responsibility are hollow. Richard Nixon was ridiculed when he bowed to
pressure and finally "took responsibility” for the Watergate burglary but did
not accept any costs such as apologizing, resigning, or firing his aides.

One reason to hold someone responsible isto deter the person from com-
mitting similar acts in the future. But that cannot be the whole story, because
it isdifferent only in degree from the contingencies of punishment used by be-
haviorists to modify the behavior of animals. In asocial, language-using, rea-
soning organism, the policy can aso deter similar acts by other organismswho
learn of the contingencies and control their behavior so as not to incur the
pendlties. That isthe ultimate reason we feel compelled to punish elderly Nazi
war criminals, even though there is little 'danger that they would perpetrate
another holocaust if welet them die in their beds in Bolivia. By holding them
responsible-that is, by publicly enforcing apolicy of rooting out and punish-
ing evil wherever and whenever it occurs-we hope to deter others from com-
mitting comparable evilsin the future.

This is not to say that the concept of responsibility isarecommendation
by policy wonks for preventing thelargest number of harmful acts at the least
cost. Even if experts had determined that punishing aNazi would prevent no
future atrocities, or that we could save more livesby diverting the manpower
to catching drunk drivers, wewould still want to bring Nazisto justice. The de-
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mand for responsibility can come from a burning sense of just deserts, not
only from literal calculations of how best to deter particular acts.

But punishment even in the pure sense of just deserts is ultimately a pol-
icy for deterrence. It follows from a paradox inherent to the logic of deter-
rence: though the threat of punishment can deter behavior, if the behavior
does take place the punishment serves no purpose other than pure sadism or
an illogical desire to make the threat credible retroactively. "1t won’t bring the
victim back," say the opponents of capital punishment, but that can be said
about any form of punishment. If we start the movie at the point at which a
punishment isto be carried out, it looks like spite, because it is costly to the
punisher and inflicts harm on the punishee without doing anyone any imme-
diate good. In the middle decades of the twentieth century, the paradox of
punishment and the rise of psychology and psychiatry led some intellectuals
to argue that criminal punishment is a holdover from barbaric times and
should be replaced by therapy and rehabilitation. The position wasclear in the
titles of books like George Bernard Shaw's The Crime ofl mprisonment and the
psychiatrist Karl Menninger’s The Crime of Punishment. It wasalso articul ated
by leading jurists such asWilliam O. Douglas, William Brennan, Earl Warren,
and David Bazelon. These radical Krupkeists did not suffer from afear of de-
terminism; they welcomed it with open arms.

Few people today argue that criminal punishment isobsolete, even if they
recognize that (other than incapacitating some habitual criminals) it ispoint-
lessin the short run. That isbecause if weever did calculate the short-term ef-
fects in deciding whether to punish, potential wrongdoers could anticipate
that calculation and factor it into their behavior. They could predict that we
would not find it worthwhile to punish them once it wastoo lateto prevent the
crime, and could act with impunity, calling our bluff. The only solution isto
adopt aresolute policy of punishing wrongdoers regardless of the immediate
effects. If one is genuinely not bluffing about the threat of punishment, there
is no bluff to call. As Oliver Wendell Holmes explained, "If | were having a
philosophical talk with aman | was going to have hanged (or electrocuted) |
should say,‘l don't doubt that your act was inevitable for you but to make it
more avoidable by others we propose to sacrifice you to the common good.
Youmay regard yourself asasoldier dying for your country if you like. But the
law must keep its promises.' “14 This promise-keeping underlies the policy of
applying justice"asamatter of principle;' regardless of the immediate costs or
even of consistency with common sense. |f a death-row inmate attempts sui-
cide, we speed him to the emergency ward, struggle to resuscitate him, give
him the best modern medicine to help him recuperate, and kill him. Wedo it
aspart of apolicy that closesoff all possibilities to "cheat justice."

Capital punishment isavivid illustration of the paradoxical logic of de-
terrence, but the logic appliesto lesser criminal punishments, to personal acts
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of revenge, and to intangible social penalties like ostracism and scorn. Evolu-
tionary psychologists and game theorists have argued that the deterrence par-
adox led to the evolution of the emotions that undergird a desire for justice:
the implacable need for retribution, the burning feeling that an evil act knocks
the universe out of balance and can be canceled only by acommensurate pun-
ishment. People who are emotionally driven to retaliate against those who
cross them, even at acost to themselves, are more credible adversaries and less
likely to be exploited." Many judicial theorists argue that criminal law issim-
ply acontrolled implementation of the human desire for retribution, designed
to keep it from escalating into cycles of vendetta. The Victorian jurist James
Stephen said that "the criminal law bears the same relation to the urge for re-
venge as marriage does to the sexual urge"16

Religious conceptions of sin and responsibility simply extend this lever by
implying that any wrongdoing that is undiscovered or unpunished by one's
fellowswill be discovered and punished by God. Martin Daly and Margo Wil-
son sum up the ultimate rationale of our intuitions about responsibility and
godly retribution:

From the perspective of evolutionary psychology, this ailmost mystical
and seemingly irreducible sort of moral imperative is the output of a
mental mechanism with a straightforward adaptive function: to reckon
justice and administer punishment by a cal culus which ensures that vi-
olators reap no advantage from their misdeeds. The enormous volume
of mystico-religious bafflegab about atonement and penance and divine
justice and the like is the attribution to higher, detached authority of
what is actually a mundane, pragmatic matter: discouraging self-
interested competitive acts by reducing their profitability to nil."

THE DETERRENCE PARADOX also underlies the part of the logic of responsi-
bility that makes usexpand or contract it when welearn about aperson's men-
tal state. M odern societies do not just pick whatever policy is most effectiveat
deterring wrongdoers. For example, if one's only value was to reduce crime,
one could always make the punishments for it especially cruel, as most soci-
etiesdid until recently. One could convict people on the basis of an accusation,
aguilty manner, or aforced confession. One could execute the entire family of
acriminal, or his entire clan or village. One could say to on€'s adversaries, as
Vito Corleone said to the heads of the other crime families in The Godfa-
ther,"1'm asuperstitious man. And if some unlucky accident should befal my
son, if my son isstruck by abolt of lightning, | will blame some of the people
here:'

The reason these practices strike us as barbaric is that they inflict more
harm than isnecessary to deter evil in the future. Asthe political writer Harold
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Laski said, "Civilization means, above all, an unwillingness to inflict unneces-
sary pain." The problem with broad-spectrum deterrentsisthat they catch in-
nocent people in their nets, people who could not have been deterred from
committing an undesirable act to start with (such asthe kin of the man who
pulled the trigger, or a bystander during alightning storm that kills the God-
father's son). Since punishment of these innocents could not possibly deter
other people likethem, the harm has no compensatingbenefit evenin the long
run, and we consider it unjustified. We seek to fine-tune our policy of punish-
ment so that it applies only to people who could have been deterred by it. They
are the ones we"hold responsible,” the ones wefed “deserve” the punishment.

A fine-tuned deterrence policy explains why we exempt certain harm-
causersfrom punishment. Wedon't puni sh those who were unaware that their
acts would lead to harm, because such a policy would do nothing to prevent
similar actsby them or by othersin the future. (Chauffeurs cannot be deterred
from driving a president into the line of fireif they have no way of knowing
there will be aline of fire.) Wedon't apply criminal punishment to the deliri-
ous, the insane, small children, animals, or inanimate objects, because we
judge that they-and entities similar to them-lack the cognitive apparatus
that could be informed of the policy and could inhibit behavior accordingly.
We exempt these entities from responsibility not because they follow pre-
dictable laws of biology while everyone else follows mysterious not-laws of
freewill. Weexempt them because, unlike most adults, they lack afunctioning
brain system that can respond to public contingencies of punishment.

And this explains why the usual exemptions from responsibility should
not be granted to all males or all abuse victims or all of humanity, even when
we think we can explain what led them to act asthey did. The explanations
may help us understand the parts of the brain that made abehavior tempting,
but they say nothing about the other parts of the brain (primarily in the pre-
frontal cortex) that could haveinhibited the behavior by anticipating how the
community would respond to it. Weare that community, and our major lever
of influence consists in appealing to that inhibitory brain system. Why should
we discard our lever on the system for inhibition just because we are coming
to understand the system for temptation? If you believe we shouldn't, that is
enough to hold people responsible for their actions-without appealing to a
will, asoul, aself,or any other ghost in the machine.

Thisargument parallels along-running debate about the most blatant ex-
ample of apsychological explanation that nullifies responsibility, the insanity
defenses Many legal systems in the English-speaking world follow the
nineteenth-century M'Naughten rule;

... the jurors ought to be told in all casesthat every man isto be pre-
sumed to be sane, and to possess a sufficient degree of reason to be
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responsiblefor hiscrimes, until the contrary be proved to their satisfac-
tion; and that, to establish adefense on the ground of insanity, it must
be clearlyproved that, at thetime of the committing of the act, the party
accused waslaboring under such adefect of reason, from diseaseof the
mind, asnot to know the nature and quality of the act he wasdoing, or,
if he did know it, that he did not know he wasdoing what waswrong.

This is an excellent characterization of a person who cannot be deterred. If
someoneistoo addled to know that an act would harm someone, he cannot be
inhibited by the injunction “Don’t harm people, or elsel” The M'Naughten
rule aims to forgo spiteful punishment-retribution that harmsthe perpetra-
tor with no hope of deterring him or people similar to him.

The insanity defense achieved its present notoriety, with dueling rent-a-
shrinks and ingenious abuse excuses, when it was expanded from a practical
test of whether the cognitive system responding to deterrence isworking to the
more nebulous tests of what can be said to have produced the behavior. In
the 1954 Durham decision, Bazelon invoked “the science of psychiatry” and
«the science of psychology"” to create anew basisfor the insanity defense:

The rule we now hold is simply that an accused is not criminally re-
sponsibleif his unlawful act wasthe product of mental diseaseor men-
tal defect.

Unlessone believesthat ordinary acts are chosen by aghost in the machine, all
acts are products of cognitive and emotional systemsin the brain. Criminal
acts are relatively rare-if everyone in a defendant's shoes acted ashe did, the
law against what he did would be repealed-so heinous acts will often be
products of abrain system that isin someway different from the norm, and the
behavior can be construed as“a product of mental disease or mental defect.”
The Durham decision and similar insanity rules, by distinguishing behavior
that is a product of a brain condition from behavior that is something else,
threatensto turn every advance in our understanding of the mind into an ero-
sion of responsibility.

Now, some discoveries about the mind and brain really could havean im-
pact on our attitudes toward responsibility-but they may call for expanding
the domain of responsibility, not contracting it. Suppose desires that some-
times culminate in the harassment and battering of women are present in
many men. Doesthat really mean that men should be punished moreleniently
for such crimes, because they can't help it? Or does it mean they should be
punished more surely and severely, because that isthe best way to counteract
astrong or widespread urge? Suppose avicious psychopath isfound to havea
defective sense of sympathy, which makes it harder for him to appreciate the
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suffering of hisvictims. Should we mitigate the punishment because he has di-
minished capacity? Or should we make the punishment more sure and severe
to teach him alesson in the only language he understands?

Why do peopl€'s intuitions go in opposite directions-both “If he has
trouble controlling himself, he should be punished more leniently" and “If he
has troubl e controlling himself, he should be punished more severely"?1t goes
back to the deterrence paradox. Suppose some people need athreat of one lash
with awet noodle to deter them from parking in front of afire hydrant. Sup-
pose people with abad gene, abad brain, or abad childhood need the threat
of ten lashes. A policy that punishesillegal parkers with nine lashes will cause
unnecessary suffering and not solvethe problem: ninelashesismorethan nec-
essary to deter ordinary people and lessthan necessary to deter defective peo-
ple. Only a penalty of ten lashes can reduce both illegal parking and lashing:
everyone will be deterred, no one will block hydrants, and no one will get
whipped. So, paradoxically, the two extreme policies (harsh punishment and
no punishment) are defensible and the intermediate ones are not. Of course,
people's deterrence thresholds in real lifearen't pinned at just two values but
are broadly distributed (one lash for some people, two for others, and so on),
so many intermediate levelsof punishment will be defensible, depending on
how one weights the benefits of deterring wrongdoing against the costs of in-
flicting harm.

Even for those who are completdly undeterrable, because of frontal-lobe
damage, genesfor psychopathy, or any other putative cause, we do not have to
allow lawyersto loose them on the rest of us. Wealready have amechanism for
those likelyto harm themselves or othersbut who do not respond to the carrots
and sticks of the criminal justice system: involuntary civil commitment, in
which we trade off some guarantees of civil liberties against the security of
being protected from likely predators. In all these decisions, the sciences of
human nature can help estimate the distribution of deterrabilities, but they can-
not weight the conflicting values of avoiding the greatest amount of unneces-
sary punishment and preventing the greatest amount of future wrongdoing. 19

| do not claim to have solved the problem of freewill, only to have shown
that we don't need to solveit to preserve personal responsibility in the face of
an increasing understanding of the causes of behavior. Nor do | argue that
deterrence isthe only way to encourage virtue, just that we should recognize
it as the active ingredient that makes responsibility worth keeping. Most of
al, | hope I have dispelled two fallacies that have allowed the sciences of
human nature to sow unnecessary fear. The first fallacy isthat biological ex-
planations corrode responsibility in a way that environmental explanations
do not. The second fallacy isthat causal explanations (both biological and en-
vironmental) corrode responsibility in away that abelief in an uncaused will
or soul does not.
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Chapter 11

The Fear of Nihiliam

THE FINAL FEAR of biological explanations of the mind is that they may
strip our lives of meaning and purpose. If we are just machines that let our
genes make copies of themselves, if our joys and satisfactions are just bio-
chemical events that will someday sputter out for good, if lifewas not created
for ahigher purpose and directed toward a noble goal, then why go on living?
Lifeaswe treasure it would be sham, a Potemkin village with only a facade of
value and worth.

The fear comes in two versions, religious and secular. A sophisticated ver-
sion of the religious concern was formulated by Pope John Paul Il in a 1996
address to the Pontifical Academy of Sciences, «Truth Cannot Contradict
Truth,"! The Pope acknowledged that Darwin's theory of evolution is"more
than just a hypothesis;' because converging discoveries in many independent
fields, "neither sought nor fabricated;' argue in its favor. But he drew the line
at «the spiritual soul;" atransition in the evolution of humans that amounted
to an «ontological leap" unobservable by science. The spirit could not have
emerged "from the forces of living matter;' because that cannot «ground the
dignity of the person":

Man is the only creature on earth that God has wanted for its own
sake. ... In other terms, the human individua cannot be subordinated
asapure means or a pure instrument, either to the speciesor to soci-
ety; he hasvalue per ® Heisaperson. With hisintellect and hiswill, he
iscapable of forming arelationship of communion, solidarity and self-
giving with his peers.... Man iscalled to enter into a relationship of
knowledge and lovewith God himself, arelationship which will find its
complete fulfillment beyond time, in eternity. ...

It isby virtue of his spiritual soul that the whole person possesses
such a dignity even in hisbody. ... If the human body take its origin
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from pre-existent living matter, the spiritual soul isimmediately cre-
ated by God. ... Consequently, theories of evolution which, in accor-
dance with the philosophies inspiring them, consider the spirit as
emerging from the forcesof living matter or asamere epiphenomenon
of this matter, areincompatible with the truth about man. Nor are they
ableto ground the dignity of the person.

In other words, if scientists are right that the mind emerged from living mat-
ter, wewould haveto giveup the value and dignity of the individual, solidar-
ity and selflessnesswith regard to our fellow humans, and the higher purpose
of realizing these values through the love of God and knowledge of his plans.
Nothing would keep us from a life of callous exploitation and cynical self-
centeredness.

Needlessto say, debating the Pope isthe ultimate exercisein futility. The
point of this section isnot to refute his doctrines, nor isit to condemn reli-
gion or argue against the existence of God. Religions have provided comfort,
community, and moral guidance to countless people, and some biologists
argue that a sophisticated deism, toward which many religions are evolving,
can be made compatible with an evolutionary understanding of the mind
and human nature." My god is defensive: to refute the accusation that a ma-
terialistic view of the mind isinherently amoral and that religious concep-
tions are to be favored because they are inherently more humane.

Even the most atheistic scientists do not, of course, advocate a callous
amorality. The brain may be a physical system made of ordinary matter, but
that matter is organized in such away asto give rise to a sentient organism
with a capacity to feel pleasure and pain. And that in turn sets the stage for
the emergence of morality. The reason is succinctly explained in the comic
strip Calvinand Hobbes (seep. 188).

The feline Habbes, like his human namesake, has shown why an amoral
egoist isin an untenable position. He is better off if he never gets shoved into
the mud, but he can hardly demand that othersrefrain from shoving himif he
himself is not willing to forgo shoving others. And since one isbetter off not
shoving and not getting shoved than shoving and getting shoved, it paystoin-
sist on a moral code, even if the price is adhering to it oneself. As moral
philosophers through the ages have pointed out, a philosophy of living based
on “Not everyone, just me!l" fallsapart assoon asone seesoneself from an ob-
jectivestandpoint asapersonjust like others. Itislikeinsisting that «here;' the
point in space one happens to be occupying at the moment, isaspecia place
in the universe.'

The dynamic between Calvin and Hobbes (the cartoon characters) isin-
herent to social organisms, and there are reasons to believe that the solution
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to it-a moral sense-evolved in our species rather than having to be de-
duced from scratch by each of us after we've picked ourselves up out of the
mud." Children asyoung as ayear and a half spontaneously givetoys, prof-
fer help, and try to comfort adults or other children who are visibly dis-
tressed.' Peoplein all cultures distinguish right from wrong, have a sense of
fairness, help one another, impose rights and obligations, believethat wrongs
should be redressed, and proscribe rape, murder, and some kinds of vio-
lence." These normal sentiments are conspicuous by their absence in the
aberrant individuals we call psychopaths.' The alternative, then, to the reli-
gious theory of the source of values is that evolution endowed us with a
moral sense, and we have expanded its circle of application over the course of
history through reason (grasping the logical interchangeability of our inter-
estsand others'), knowledge (learning of the advantages of cooperation over
the long term), and sympathy (having experiencesthat allow usto feel other
peopl€e's pain).
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How can wetell which theory is preferable? A thought experiment can pit
them against each other. What would be the right thing to do if God had com-
manded people to be selfish and cruel rather than generous and kind? Those
who root their values in religion would have to say that we ought to be selfish
and cruel. Those who appeal to amoral sense would say that we ought to re-
ject God's command. This shows-I hope-that it isour moral sense that de-
serves priority." _

This thought experiment is not just a logical brainteaser of the kind
beloved by thirteen-year-old atheists, such aswhy God cares how we behave if
he can see the future and already knows. The history of religion shows that
God hascommanded people to do al manner of selfish and cruel acts: mas-
sacre Midianites and abduct their women, stone prostitutes, execute homo-
sexuas, burn witches, day heretics and infidels, throw Protestants out of
windows, withhold medicine from dying children, shoot up abortion clinics,
hunt down Salman Rushdie, blow themselves up in marketplaces, and crash
airplanesinto skyscrapers. Recall that even Hitler thought he was carrying out
the will of God.? The recurrence of evil acts committed in the name of God
showsthat they are not random perversions. Anomnipotent authority that no
one can seeisauseful backer for malevolent leaders hoping to enlist holy war-
riors. And since unverifiable beliefs have to be passed along from parents and
peers rather than discovered in the world, they differ from group to group and
become divisiveidentity badges.

And who saysthe doctrine of the soul is more humane than the under-
standing of the mind asaphysical organ? | seeno dignity in letting people die
of hepatitis or be ravaged by Parkinson's disease when a cure may liein re-
search on stem cellsthat religious movements seek to ban because it usesballs
of cellsthat have made the "ontological leap" to "spiritual souls." Sources of
immense misery such as Alzheimer's disease, major depression, and schizo-
phreniawill be aleviated not by treating thought and emotion as manifesta-
tions of an immaterial soul but by treating them as manifestations of
physiology and genetics. 10

Finally, the doctrine of a soul that outlives the body isanything but righ-
teous, because it necessarily devaluesthe livesweliveon this earth. When Susan
Smith sent her two young sons to the bottom of alake, she eased her conscience
with the rationalization that "my children deserveto havethe best, and now they
will.” Allusions to a happy afterlife are typical in the final letters of parents who
take their children's livesbefore taking their own,'"! and we have recently been
reminded of how such beliefsembol den suicide bombers and kamikaze hijack-
ers. This iswhy we should reject the argument that if people stopped believing
in divine retribution they would do evil with impunity. Yes, if nonbelievers
thought they could elude the legal system, the opprobrium of their communi-
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ties, and their own consciences, they would not be deterred by the threat of
spending eternity in hell. But they would aso not be tempted to massacre thou-
sands of peopl e by the promise of spending eternity in heaven.

Even the emotional comfort of a belief in an afterlife can go both ways.
Would life lose its purpose if we ceased to exist when our brains die? On the
contrary, nothing invests life with more meaning than the realization that
every moment of sentience is a precious gift. How many fights have been
averted, how many friendships renewed, how many hours not squandered,
how many gestures of affection offered, because we sometimes remind our-
selvesthat "life is short"?

WHY DO secuLAR thinkers fear that biology drainslife of meaning? It is be-
cause biology seemsto deflate the values we most cherish. If the reason welove
our children isthat a squirt of oxytocin in the brain compels us to protect our
genetic investment, wouldn't the nobility of parenthood be undermined and
its sacrifices devalued? If sympathy, trust, and ayearning for justice evolved as
away to earn favors and deter cheaters, wouldn't that imply that there are re-
ally no such things as altruism and justice for their own sake? We sneer at the
philanthropist who profits from his donation because of the tax savings, the
televangelist who thunders against sin but visits prostitutes, the politicianwho
defends the downtrodden only when the cameras are rolling, and the sensitive
new-age guy who backs feminism because it's a good way to attract women.
Evolutionary psychology seemsto be saying that we are all such hypocrites, all
the time.

The fear that scientific knowledge undermines human values reminds me
of the opening scene in Annie Hall, in which the young Alvy Singer has been
taken to the family doctor:

MOTHER: He's been depressed. All of asudden, he can't do anything.

DOCTOR: Why are you depressed, Alvy?

MOTHER: Tell Dr. Flicker. [Answers for him.] It's something he read.

DOCTOR: Something he-read, huh?

ALVY: [Head down.] The universeisexpanding.

DOCTOR: The universe isexpanding?

ALVY: Wéll, the universe iseverything, and if it's expanding, someday it
will break apart and that would be the end of everything!

MOTHER: What is that your business? [To the doctor.] He stopped
doing his homework.

ALVY: What'sthe point?

The scene is funny because Alvy has confused two levels of analysis: the scale
of billions of years with which we measure the universe, and the scale of de-
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cades, years, and days with which we measure our lives. As Alvy's mother
points out, "What has the universe got to do with it?Y ou'rehere in Brooklyn!
Brooklyn isnot expanding!"

Peoplewho are depressed at the thought that all our motives are selfishare
as confused asAlvy, They have mixed up ultimate causation (why something
evolved by natural selection) with proximate causation (how the entity works
here and now). The mix-up isnatural because the two explanations can look
so much alike.

Richard Dawkins showed that a good way to understand the logic of
natural selection isto imagine that genes are agents with selfish motives. No
one should begrudge him t