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A Modest Proposale

In an old literary theme, from Jesus’ parable of the prodigal son to Ten-
nessec Williams’s Caz on a Hot Tin Roof, our most beloved child is often
the most problematic and misunderstood among our offspring. I worry
for Full House, my adored and wayward boy. I have nurtured this shart
book for fifteen years through three distinctly different roots (and routes):
(1) an insight about the nature of evolutionary trends that popped into my
head one day, revised my personal thinking about the history of life, and
emerged in technical form as a presidential address for the Paleontologi-
cal Society in 1988; (2) a statistical eureka that brought me much hope and
comfort during a life-threatcning illness (see chapter 4); and (3) an expla-
nation that, oncc conceptualized, struck me as self-evident and necessar-
ily correct, but also diametrically opposcd to all traditional accounts, for a
major puzzle of American popular culture—the disappearance of 0.400
hitting in baseball.

All three roots arosc from a common insight in the form most per-
sonally exciting to intellectuals—the eureka or a-ha! moment that inverts
an old way of seeing and renders both clear and coordinated something
that had been muddy, inchoate, or unformulated before. (I speak of a
decply personal expcrience, not a claim full of hubris about absolutes.
Such eurckas only remove scales from one’s own eyes and break idiosyn-
cratic impediments. The rest of the world may always have known what
you just discovered. But then, some eurckas are more generally novel.) My
insight made me view trends in an entirely different way: as changes in
variation within complete systems, rather than as “a thing moving either
up or down” (hence the subtitle of this book, The Spread of Excellence).

With insight came fear—and for two reasons. First, the theme may
seem small and offbeat at first. Why should a different explanation of
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trends become a subject of general interest? Moreover, and second, the key
reformulation (thinking of whole systems expanding or contracting, rather
than cntities on the movc) is fundamentally statistical and must be pre-
sented in graphical terms. I did not fear for incomprehensibility. The key
idea is as simple as could be (a conceptual inversion, not an arcane math-
ematical expression), and I knew that I could present the argument en-
tirely in pictorial (not algebraic) terms. But I also knew that I would have
to lay out the argument carefully, first making the general point and then
developing some simple and preliminary examples before taking on the
two main subjects: 0.400 hitting and a resolution of the problem of progress
in the history of life.

But would people read the book? Would readers persist through the
necessary preliminaries to reach the key reformulations? Would they
maintain interest through a graphical development, given our cultural dis-
inclination toward anything that smacks of mathematical style? Yet, I re-
main convinced that this book presents a novel argument of broad
applicability—and that persistent readers may emcrge with satisfaction,
and in agreement with the father as he pardoned his prodigal son (and jus-
tified mercy to his other, persistently obedient child): “it was meet that we
should make merry and be glad.”

So let me make a deal with you. As a man who has spent many en-
lightening, if uncnriching, hours playing poker (hence the book’s title), I
want to propose a bet. Persist through to the end, and I wager that you
will be rewarded (perhaps even with a royal flush to beat my full house).
In return, [ have made the book short (remarkably so compared with my
other effusions), hopefully clear and entertaining (if methodical in build-
ing up to the two main examples), and imbued with a promise that two
truly puzzling, important, and apparently unrelated phenomena can be
explained by the conceptual apparatus here developed.

The rewards of persistence should be twofold. First, I think that my
approach of studying variation in complete systems does providc genuine
resolution for two widely discussed issues that can only remain confusing
and incoherent when studied in the traditional, persistently Platonic mode
of representing full systems by a single essence or exemplar—and then
studying how this entity moves through time. I find both resolutions par-
ticularly satisfying because they are not so radical that they lic outside easy
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conceivability. Rather, both solutions make eminent good sense and resolve
true paradoxes of the conventional view, once you imbibe the revised per-
spective based on variation. How can we believe, as the traditional ap-
proach requires, that 0.400 hitting has disappeared because batters have
gotten worse, when record performances have improved in almost any ath-
letic activity? My approach shows that the disappearance of 0.400 hitting
actually records the increasing excellence of play in baseball—and this
makes satisfying sense (but cannot be coherently grasped at all under tra-
ditional modes of thought about the problem).

Similarly, although I can marshal an impressive array of arguments,
both thcoretical (the naturc of the Darwinian mechanism) and factual
(the overwhelming predominance of bacteria among living creatures), for
denying that progress characterizes the history of life as a whole, or even
represents an orienting force in evolution at all—still, and if only for le-
gitimate parochial reasons, we rightly embrace the idea that humans are
uniquely complex, and we properly insist that this fact requires some ac-
knowledgment of a trend. But thc explanatory apparatus of Full House
permits us to retain this commonsensical view about human status, while
understanding that progress truly does not pervade or even meaningfully
mark the history of life.

Second—and I don’t quite know how to say this without sounding
more immodest than [ truly intend to be—this book does have broader
ambitions, for the central argument of Full House does make a claim about
the nature of reality. I say nothing that has not been stated beforc by other
folks in other ways, but I do try to explicate a broad range of cases not usu-
ally gathered together, and [ am making my plea by gentle example, rather
than by tendentious frontal assault in the empyrean rcalm of philosophi-
cal abstraction (the usual way to attack zke nature of reality, and to guar-
antee limited attention for want of anchoring). I am asking my readers
finally and truly to cash out the decpest meaning of the Darwinian revo-
lution and to view natural reality as composed of varying individuals in
populations—that is, to understand variation itself as irreducible, as “real”
in the sense of “what the world is madc of.” To do this, we must abandon
a habit of thought as old as Plato and recognize the central fallacy in our
tendency to depict populations either as average values (usually conceived
as “typical” and therefore rcpresenting the abstract essence or type of the
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system) or as extreme examples (singled out for special worthiness, like
0.400 hitting or human complexity). The subtitle of this book—The
Spread of Excellence from Plato to Darwin—epitomizes the two ap-
proaches, and the importance of owning Darwin’s solution.

Full House is a companion volume of sorts to my earlier book Won-
derful Life (1989). Together, they present an integrated and unconventional
view of life’s history and mcaning—one that forces us to reconceptualize
our notion of human status within this history. Wonderful Life asserts the
unpredictability and contingency of any particular event in evolution—
and emphasizes that the origin of Homo sapiens must be viewed as such
an unrepeatable particular, not an expected consequence. Full House pre-
sents the general argument for denying that progress defines the history
of life or even exists as a general trend at all. Within such a view of life-
as-a-whole, humans can occupy no preferred status as a pinnacle or cul-
mination. Life has always been dominated by its bacterial mode.

Both volumes present their basic arguments through particular ex-
amples (of an arresting sort), rather than by tendentious generalities—the
full range of the Cambrian explosion as revealed in the fauna of the Burgess
Shale in Wonderful Life; the disappearance of 0.400 hitting in baseball, and
the constant bacterial mode of life’s bell curve in Full House. These cases
suggest that we trade the traditional source of human solace in separation
for a morc interesting view of life in union with other creatures as one con-
tingent element of a much larger history. We must give up a conventional
notion of human dominion, but we learn to cherish particulars, of which
we arc but one (Wonderful Life), and to revel in complete ranges, to which
we contribute one precious point (Full House)—a good swap, I would
argue, of stale (and false) comfort for broader understanding. Itis, indeed,
a wonderful life within the full house of our planet’s history of organic di-
versity.

So you have my modest proposal. Please read this book. Then let’s talk,
and have a whalc of an argument about all manner of deepest things—
and of cabbages, and kings.
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Huxley’s Chessboard

W reveal ourselves in the metaphors we choose for depicting the cos-
mos in miniaturc. Shakespeare, unsurprisingly, saw the world as “a stage,
and all thc men and women merely players.” Francis Bacon, in bitter old
age, referred to cxternal reality as a bubble. We can make the world re-
ally small for various purposes, ranging from religious awc before the
even grander realm of God (“but a small parenthesis in eternity” accord-
ing to Sir Thomas Browne in the mid-seventeenth century), to simple zest
for lifc (as stated so memorably in a convcrsation between the paragons
for such a position, Pistol and Falstaff: “the world’s mine oyster, which I
with sword will open”).

We should therefore not be surprised that Thomas Henry Huxley, the
arch rationalist and master of combat, should have choscn a chessboard
for his image of natural reality:
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The chess board is the world, thc pieces are the phenom-
ena of the universe, the rules of the game are what we call
the laws of Nature. The player on the other side is hid-
den from us. We know that his play is always fair, just,
and patient. But also we know, to our cost, that he never
overlooks a mistake, or makes the smallest allowance for
ignorance. (From A Liberal Education, 1868.)

This image of nature as a tough but fair adversary, beatable by the two
great weapons of observation and logic, underlies Huxley’s most famous
pronouncement that “science is simply common sense at its best; that is,
rigidly accurate in observation and merciless to fallacy in logic.” (From his
great popular work The Crayfish, 1880.)

Huxley’s metaphor fails—and our task in revealing nature becomes cor-
respondingly harder—because we cannot depict the enterprise of scienceas
Us against Them. The adversary at the other sidc of the board is some com-
plex combination of nature’s genuine intractability and our hidebound so-
cial and mental habits. Wc are, in large part, playing against oursclves.
Nature is objective, and nature is knowable, but we can only view her
through a glass darkly—and many clouds upon our vision are of our own
making: social and cultural biases, psychological preferences,and mental lim-
itations (in universal modes of thought, not just individualized stupidity).

The human contribution to this equation of difficulty becomes ever
greatcr as the subject under investigation comes closer to the heart of our
practical and philosophical concerns. We may be able to apply maximal
objectivity to taxonomic decisions about species of pogonophorans in the
Atlantic Ocean, but we stumble in considering the taxonomy of fossil
human spccies or, even worse, the racial classification of Homo sapiens.

Thus, when we tackle the greatest of all evolutionary questions about
human existence—how, when, and why did we emerge on the tree of life;
and were we meant to arise, or are we only lucky to be here—our preju-
dices often overwhelm our limited information. Some of thesc biased de-
scriptions are so venerable, so reflexive, so much a part of our second nature,
that we ncver stop to recognize their status as social decisions with radical
alternatives—and we view them instead as given and obvious truths.
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My favorite example of unrecognized bias in depicting the history of
life resides quite literally in the pictures we paint. The first adcquate re-
constructions of fossil vertebrates date only from Cuvier’s time, in the
early nineteenth century. Thus the iconographic tradition of drawing suc-
cessive scenes to illustrate the pageant of lifc through time is not cven two
centuries old. We all know these series of paintings—from a first scene of
trilobites in the Cambrian sea, through lots of dinosaurs in the middle, to
a last picture of Cro-Magnon ancestors busy decorating a cave in Francc.
We have viewed these sequences on the walls of natural history museurns,
and in coffee-table books about the history of life. Now what could be
wrong, or even strongly biased, about such a series? Trilobites did domi-
nate the first faunas of multicellular organisms; humans did arise only yes-
terday; and dinosaurs did flourish in between.

Consider three pairs of scenes spanning a century of this genre, and
including the three most famous practitioners of all time. Each shows a
Paleozoic and a Mesozoic marine scene. In each, the Paleozoic tableau fea-
tures invertebrates, while the Mesozoic sccne shows only marinc reptiles
that have descended from terrestrial forms. The first pair comes from a
work that established the genre in the carly 1860s—Louis Figuier’s La zerre
avant le déluge (The World Before the Deluge; see Rudwick’s fascinating
book, Scenes from Deep Time, for a survey of this genre’s foundation in the
nineteenth century). The second is the canonical American version,
painted by Charles R. Knight, greatest artist of prehistoric life, for an ar-
ticle in National Geographic Magazine (February 1942), and titled Parade
of Life Through the Ages. The last pair reprcsents the equally canonical Eu-
ropean work of the Czech artist Z. Burian in his 1956 work written with
paleontologist J. Augusta and entitled Prehistoric Animals.

So why am I complaining? No vertebrates yet lived in the early Palco-
zoic, and marine reptiles did return to the sea during dinosaur days in the
Mcsozoic. The paintings are “right” in this narrow sense. But nothing can
be more misleading than formally correct but limited information drasti-
cally yanked out of context. (Remember the old story about the captain who
disliked his first mate and recorded in the ship’s log, after a unique episode,
“First mate was drunk today.” The mate begged the captain to remove the
passage, stating correctly that this had never happened before and that his



FuLrLr House

I0

employment would be jeopardized. The captain refused. The matc kept
the next day’s log, and he recorded, “Captain was sober today.”)

As for this nautical tale, so for the history of life. What can be more
misleading than the representation of something small as everything typ-
ical? All prominent serics of paintings in this genre of prehistoric art—
there are no exceptions, hence the example’s power—claim to be
portraying the nub or essencc of life’s history through time. They all begin
with a scene or two of Paleozoic invertebrates. We note our first bias even
here, for the prevertebrate scas span nearly half the history of multicellu-
lar animal life, yet never commandeer more than 10 percent of the pictures.
As soon as fishes begin to prosper in the Devonian period, underwater
scenes switch to these first vertebrates—and we never see another inver-
tebrate again for all the rest of the pageant (unless a bit-playing ammonite
squeezes into the periphery of a Mesozoic scene). Even the fishes get short
shrift (literally), for not a single one ever appears again (except as fleeing
prey for an ichthyosaur or a mosasaur) after the emergence of terrestrial
vertebrate life toward the end of the Paleozoic era.

Now, how many people have ever stopped to consider the exceedingly
curious and unrepresentative nature of such limited pageantry? Inverte-
brates didn’t die or stop evolving after fishes appeared; much of their most
important history unrolls in contemporaneous partnership with marine
vertebrates. (For example, the most fascinating and portentous cpisodes
of life’s history—the five largest mass extinctions—are all best recorded
by changes in invertebrate faunas.) Similarly, fishcs didn’t die out or stop
evolving just because onc lineage of peripheral brethren managed to col-
onize the land. To this day, more than half of all vertebrates are fishes
(morc than 20,000 living species). Isn’t it absurd to eliminate a vertebrate

FIGURE 1

Three paired views of artistic representations of the history of life to show the unchanging
biases that pervade this genre. The three pairs come from the work of Figuier in the 1850s,
Knight in the 1940s, and Augusta and Burian in 1956. The first membcr of each pair shows
invertebrates from the carly history of multiccllular life. The second figure in each pair shuws
a marine scene from the Mesozoic Era (time of domination of dinosaurs on land). No fish
or invertebrates arc shown in the Mesozoic scene, but only reptiles that have returned to the
marine environment.
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Three paired views of artistic representations of the history of life 1o show the unchanging
biases that pervade this genre. The three pairs come from the work of Figuicr in the 1860s,
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or invertebrates are shown in the Mesozoic scene, but only reptiles that have returned to the
marine cnvironment.
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majority from all further pictorial rcpresentation just because one small
lineage changed its abode to land?

The story of terrestrial vertebrates is just as egregiously biased. First
of all, once vertebrates colonize the land, oceans disappcar from life’s his-
tory, with one “exception” (documented in Figure 1) that actually illus-
trates the rule: If a “highly cvolved” land creature returns to the sea, it may
be shown as a representative of diversity within a stage of progress. Thus,
Mesozoic marine reptiles may be depicted as contemporaries of ruling di-
nosaurs on land, but fishes living at the same time are invisible becausc thcir
stage has been superseded in evolution’s upward march. Tertiary whales
arc in because mammals then rule the land, but both marine reptiles and
fishes of the same period are out as bypassed forms.

Second, the sequence of land animals only displays our anthropocen-
tric view of shifting mastery through time, not a fair record of changing
diversity. Fishes are banished once amphibians and reptiles colonize the
land—but why punish fishes for what a few odd relatives did in disparate
and unknown environments, cspecially when oceans, continuously dom-
inated by fishes among vertebrates, cover some 70 percent of the earth’s
surface? The origin of mammals extirpates all amphibians and reptiles
from view, even though they continue to flourish and to influence mam-
malian life in ways ranging from Mosaic plagues to the temptation of Eve.
The last few paintings always depict humans, even though we are but one
species in a small group of mammals (the order Primates contains about
two hundred species among four thousand or so for all mammals), while
the greatest succcsscs of mammalian evolution—Dbats, rats, and antelopes—
remain invisible.

Let mc not carp unfairly. If these pageantries only claimed to be il-
lustrating the ancestry of our tiny human twig on life’s tree, then I would
not complain, for I cannot quarrel unduly with such a parochial decision,
stated up front. But these iconographic scquences always purport to be il-
lustrating the history of life, not a tale of a twig. Consider the titles of the
three series partly depicted in Figure 1: “The earth before the flood,” “The
parade of life through the ages,” and “Prehistoric animals.” An analogy
might help in illustrating the oddity of such a pageant: Suppose that we
wanted to stage a parade illustrating the growth of America’s coterminous
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forty-eight states through time. Would we let the float for New England
ride only for the first mile, and then withdraw it permanently from view?
Would we then add the Northwest Territories, the Louisiana Purchase,
and the western lands in sequence, permitting only one float at a time by
dismantling the preceding float after each new introduction? Would we
be adequately showing the apotheosis of American expansion if the pa-
radc ended with a single float cclebrating that littde sliver of the southwest
known as the Gadsden Purchase?

Similarly, much as we may love ourselves, Homo sapiens is not repre-
sentative, or symbolic, of life as a whole. We are not surrogates for arthro-
pods (more than 80 percent of animal species), or exemplars of anything
either particular or typical. We are the possessors of onc extraordinary evo-
lutionary invention called consciousness—the factor that permits us, rather
than any other species, to ruminate about such matters (or, rather, cows
ruminate and we cogitate). But how can this invention be viewed as the
distillation of life’s primary thrust or direction when 80 percent of mul-
ticellularity (the phylum Arthropoda) enjoys such evolutionary success and
displays no trend to neurological complexity through time—and when our
own neural elaboration may just as well end up destroying us as spark-
ing a move to any other statc that we would choose to designate as
“higher”?

Why, then, do we continually portray this pitifully limited picture of
one little stream in vertebrate life as a model for the wholc multicellular
pageant? Yet how many of us have ever looked at such a standard icono-
graphic sequence and raised any question about its basic veracity? The
usual iconography seems so right, so factual. I shall argue in this book that
our unquestioning approbation of such a scheme provides our culture’s
most prominent example of a more extensive fallacy in reasoning about
trends—a focus on particulars or abstractions (often biased examples like
the lineage of Homo sapiens), egregiously selected from a totality because
we perceive these limited and uncharactcristic cxamples as moving some-
where—when we should be studying variation in the entire system (the “full
house” of my title) and its changing pattern of spread through time. I will
emphasize the set of trends that inspires our greatest interest—supposed
improvements through time. And I shall illustrate an unconventional

5
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mode of interpretation that sccms obvious once stated, but rarely enters
our mental framework—trends properly viewed as results of expanding
or contracting variation, rather than concrete entities moving in a definite
direction. This book, in other words, treats the “spread of excellence,” or
trends to improvement best interpreted as expanding or contracting vari-
ation.



.

Darwin Amidst the Spin Doctors

Biting the Fourth Freudian Bullet

I have often had occasion to quote Freud’s incisive, almost rueful, ob-
servation that all major revolutions in the history of science have as their
common theme, amidst such diversity, the successive dethronement of
human arrogance from one pillar after another of our previous cosmic as-
surance. Freud mentions three such incidents: We once thought that we
lived on the central body of a limited universe until Copernicus, Galileo,
and Newton identified the earth as a tiny satellite to a marginal star. We
then comforted ourselves by imagining that God had nevertheless chosen
this peripheral location for crcating a unique organism in His image—
until Darwin came along and “relegated us to descent from an animal
world.” We then sought solacc in our rational minds until, as Freud notes
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in one of the least modest statements of intellectual history, psychology dis-
covered the unconscious.

Freud’s statement is acute, but he left out several important revolutions
in the pedestal-smashing mode (I offer no criticism of Freud’s insight here,
for he tried only to illustrate the process, not to provide an exhaustive list).
In particular, he omitted the major contribution made to this sequence by
my own field of geology and paleontology—the temporal counterpart to
Copcrnicus’s spatial discoveries. The biblical story, read literally, was so
comforting: an earth only a few thousand years old, and occupied for all
but the first five days by humans as dominant living creatures. The history
of the earth becomes coextensive with the story of human life. Why not,
then, interpret the physical universe as existing for and because of us?

But paleontologists then discovered “deep time,” in John McPhec’s fe-
licitous phrase. The earth is billions of years old, receding as far into time
as the visible universe extends into space. Time itself poses no Freudian
threat, for if human history had occupicd all these billions, then we might
have increased our arrogance by longer hegemony over the planet. The
Frcudian dcthronement occurred when paleontologists revealed that
human existence only fills the last micromoment of planetary time—an
inch or two of the cosmic mile, a minute or two in the cosmic year. This
phenomenal restriction of human time posed an obvious threat, especially
in conjunction with Freud’s second, or Darwinian, revolution. For such
a limitation has a “plain meaning”—and plain meanings are usually cor-
rect (even though many of our most fascinating intellectual revolutions cel-
ebrate the defeat of apparently obvious interpretations): If we are but a tiny
twig on the floridly arborescent bush of life, and if our twig branched off
just a geological moment ago, then perhaps we are not a predictable re-
sult of an inherently progressive process (the vaunted trend to progress in
life’s history); perhaps we are, whatever our glories and accomplishments,
a momentary cosmic accident that would never arise again if the tree of
life could be replanted from seed and regrown under similar conditions.

In fact, I would argue thatall these “plain meanings” are true, and that
we should revel in our newfound status and attendant need to construct
meanings by and for ourselves—but this is another story for another time.
I called this other story Wonderful Life (Gould, 1989). The theme for the
present book, something of a philosophical “companion volume,” is Full
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House. For now, I only point out that this plain meaning is profoundly an-
tithetical to some of the deepest social beliefs and psychological comforts
of Western life—and that popular culture has therefore been unwilling
to bitc this fourth Frcudian bullct.

Only two options seem logically available in our attempred denial. We
might, first of all, continue to espouse biblical literalism and insist that the
earth is but a few thousand years old, with humans created by God just a
few days after the inception of planetary time. But such mythology is not
an option for thinking people, who must respect the basic factuality of both
time’s immensity and evolution’s veracity. We have therefore fallen back
upon a second mode of special pleading—Darwin among the spin doc-
tors. How can we tell the story of evolution with a slant that can validate
traditional human arrogance?

If we wish both to admit the restriction of human time to the last mi-
cromoment of planetary time, and to continue our traditional support for
our own cosmic importance, then we have to put a spin on the tale of evo-
lution. T believe that such a spin would seem ridiculous prima facie to the
metaphorical creature so often invoked in literary works to symbolize
utter objectivity—the dispassionate and intelligent visitor from Mars who
arrives to observe our planet for the first time, and comes freighted with
noa priori expectations about earthly life. Yet we have been caught in this
particular spin so long and so deeply that we do not grasp the patent ab-
surdity of our traditional argument.

This positive spin rests upon the fallacy that evolution embodies a fun-
damental trend or thrust leading to a primary and defining result, one fea-
ture that stands out above all else as an epitome of life’s history. That
crucial feature, of course, is progress—operationally defined in many dif-
ferent ways' as a tendency for life to increase in anatomical complexity, or

1. One basically sophistic argument against progress holds that the word itself is too vague
or subjective, and that the concept should be dropped for lack of rigor in description, This
argument is a cop-out, and 1 will certainly not invoke such a lame defense in this book.
Progress is too vague to stand by itself, but a variety of operational surrogates have been pro-
posed—ranging from somcthing as precisc and mcasurablc as brain sizc to morc gencral,
but still definable, notions as anatomical complexity (usually construed as number of parts
and their degree of differentiation, assessed in various ways). I shall arguc that progress as
the primary thrust of life’s history cannot be defended even for these operational surrogates.

9
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neurological elaboration, or size and flexibility of behavioral repertoire,
or any criterion obviously concocted (if we would only be honest and in-
trospective enough about our motives) to place Homo sapiens atop a sup-
posed heap.

We might canvass a range of historians, psychologists, theologians,
and sociologists for their own distinctive views on why we feel such a need
to validate our cxistence as a predictable cosmic preference. I can speak
only from my own perspective as a paleontologist in the light of the fourth
Frcudian revolution: We arc driven to view cvolution’s thrust as pre-
dictable and progressive in order to place a positive spin upon geology’s
most frightening fact—the restriction of human existence to the last sliver
of earthly time. With such a spin, our limited time no longer threatens
our universal importance. We may have occupied only the most recent
moment as Flomo sapiens, but if several billion preceding years displayed
an overarching trend that sensibly culminated in our mental evolution,
then our eventual origin has been implicit from the beginning of time. In
one important sense, we have been around from the start. In principio erat
verbum.

We may easily designate belief in progress as a potential bias, but
some biases are true: my utterly subjective rooting preferences led me to
love the Yankees during the 1950s, but they were also, objectively, the best
team in baseball. Why should we suspect that progress, as the defining
thrust of life’s history, is not true? After all, and quite apart from our
wishes, doesn’t life manifestly become more complex? How can such a
trend be denied in the light of paleontology’s most salient fact: In the be-
ginning, 3.5 billion years ago, all living organisms were single cells of the
simplest sort, bacteria and their cousins; now we have dung beetles, sea-
horses, petunias, and people. You would have to be a particularly refrac-
tory curmudgeon, one of those annoying characters who loves verbal
trickery and empty argument for its own sake, to deny the obvious state-
ment that progress stands out as the major pattern of life’s history.

This book tries to show that progress is, nonetheless, a delusion based
on social prejudice and psychological hope engendered by our unwilling-
ness to accept the plain (and true) meaning of the fourth Freudian revo-
lution. T shall not make my case by denying the basic fact just presented:
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Long ago, only bacteria populated the earth; now, a much broader diver-
sity includes Homo sapiens. I shall argue instead that we have been think-
ing about this basic fact in a prejudiced and unfruitful way—and that a
radically different approach to trends, one that requircs a revision of even
more basic mental habits dating at least to Plato, offers a more profitable
framework. This new vantage point will also help us to understand a
wide range of puzzling issues from the disappearance of 0.400 hitting in
baseball to the absence of modern Mozarts and Beethovens.

Can We Finally Complete Darwin's Revolution?

F,[;le bias of progress expresses itself in various ways, from naive versions
of pop culture to sophisticated accounts in the most technical publications.
I do not, of course, claim that all, or even many, people accept the maxi-
mally simplistic account of a single ladder, with humans on top—although
this imagery remains widespread, even in professional journals. Most writ-
ers who have studied some evolutionary biology undcrstand that evolu-
tion is a copiously branching bush with innumerable present outcomes, not
a highway or a ladder with one summit. They therefore recognize that
progress must bc construcd as a broad, overall, average tendency (with
many stable lineages “failing” to get the “message” and retaining fairly sim-
ple form through the ages).

Nonetheless, however presented, and however much the sillier ver-
sions may be satirized and ridiculed, claims and metaphors about evolu-
tion as progress continue to dominate all our literatures—a testimony to
the strength of this primary bias. I present a few items, almost randomly
selected from my burgeoning files:

o From Sports Illustrated, August 6, 1990, Denver Broncos veteran
Karl Mecklenburg, on being shifted from defensive end to inside line-
backer to a new position as outside linebacker: “I’m moving right up the
evolutionary ladder.”
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» Froma correspondent, writing from Maine on January 18, 1987, and
puzzled because he cannot spot the fallacy in a creationist tract: The pam-
phlet “shows that well dated finds of many species of man show no ad-
vancement within a species over the thousands of years the species existed.
Also many species appear to have existed concurrently. Both these finds
contradict the precepts of evolution which insists each species advances to-
wards the next higher.”

» From another correspondent, in New Jersey (December 22, 1992),
a professional scientist this time, expressing his understanding that life as
a totality, not just selected lineages at pinnacles of their groups, should
progress through time: “I assume that as evolution proceeds, a greater and
greater degree of specialization occurs with regard to structure and phys-
iological activity. After a billion years or more of biological evolution I
would think that the extant species are relatively highly specialized.”

e From a correspondent in England on June 16, 1992, really put-
ting it on the line: “Life has a sort of ‘built-in’ drive towards com-
plexity, matched by no drive to de-complexity. . . . Human consciousness
was inevitable once things got started on Complexity Road in the first
place.”

» From aleading high school biology textbook, published in 1966, and
providing a classic example of a false inference (the first sentence) drawn
from a genuine fact (the second sentence): “Most descriptions of the pat-
tern of evolution depend upon the assumption that organisms tend to be-
come more and more complicated as they evolve. If this assumption is
correct, there would have been a time in the past when the earth was in-
habited only by simple organisms.”

e From America’s leading professional journal, Science, in July 1993:
An article titled “Tracing thc Immunc System’s Evolutionary History”
rests upon the peculiar premise, intelligible only if “everybody knows”
about life’s progress through time, that we should be surprised to discover
sophisticated immune devices in “the lower organisms” (their phrase, not
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mine). The article claims to be reporting a remarkable insight: “the im-
mune system in simpler organisms isn’t just a less sophisticated version of
our own.” (Why should anyone have ever held such a view of “others” as
basically “less than us,” especially when the “simpler organisms” under dis-
cussion are arthropods with 500 million years of evolutionary separation
from vertebrates, and when all scientists recognize the remarkable diver-
sity and complexity of chemical defense systems maintained by many in-
sects?) The article also expresses surprise that “creatures as far down the
evolutionary ladder as sponges can recognize tissue from other species.”
If our leading professional journal still uses such imagery about evolu-
tionary ladders, why should we laugh at Mr. Mecklenburg for his identi-
cal metaphor?

The allure of this conventional imagery is so great that I have fallen
into the trap myself—Dby presenting my examples as an ascending ladder
from the central pop icon of a sports hero, through letters of increasing so-
phistication, to textbooks, to an article in Science. Yet the last shall be first,
and my linear sequence bends into a circle of error, as both my initial and
final examples misuse the identical phrase about an “evolutionary ladder.”
At lcast the lincbacker was trying to be funny!

These lists of error could go on forever, but let me close this section
with two striking examples representing the pinnacle (there we go with
progress metaphors again) of fame and achievement in the domains of pop-
ular and professional life.

® Popular culture’s leading version: Psychologist M. Scott Peck’s The
Road Less Traveled, first published in 1978, must be the greatest success in
the history of our distinctive and immensely popular genre of “how-to”
treatises on personal growth. This book has been on the New York Times
best-seller list for more than six hundred weeks, placing itself so far in first
place for total sales that we need not contemplate any challenge in our life-
time. Peck’s book includes a section titled “The Miracle of Evolution”
(pages 263-68).

Peck begins his discussion with a classic misunderstanding of the sec-
ond law of thermodynamics:

23
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The most striking feature of the process of physical evo-
lution is that it is a miracle. Given what we understand
of the universe, evolution should not occur; the phenom-
enon should not exist at all. One of the basic natural laws
is the second law of thermodynamics, which states that
energy naturally flows from a state of greater organiza-
tion to a state of lesser organization. . . . In other words,
the universe is in a process of winding down.

But this statement of the second law, usually portrayed as incrcasc of
entropy (or disorder) through time, applies only to closed systems that re-
ceive no inputs of new energy from exterior sources. The earth is not a
closed system; our planet is continually bathed by massive influxes of solar
energy, and earthly order may therefore increase without violating any nat-
ural law. (The solar system as a whole may be construed as closed and
thereforce subject to the second law. Disorder does increase in the entire
system as the sun uses up fuel, and will ultimately explode. But this final
fate does not preclude a long and local buildup of order in that little cor-
ner of totality called the earth.)

Peck designates evolution as miraculous for violating the second law
in displaying a primary thrust toward progress through time:

The process of evolution has been a development of or-
ganisms from lower to higher and higher states of com-
plexity, differentiation, and organization. . . . [Peck then
writes, in turn, about a virus, a bacterium, a paramecium,
a sponge, an insect, and a fish—as if this motley order rep-
resented an evolutionary sequence. He continues:] And
so it gocs, up the scalc of cvolution, a scale of increasing
complexity and organization and differentiation, with
man who possesses an enormous cerebral cortex and ex-
traordinarily complex behavior patterns, being, as far as
we can tell, at the top. I state that the process of evolution
is a miracle, because insofar as it is a process of increas-
ing organization and differentiation it runs counter to
natural law,
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Peck then summarizes his view as a diagram (redrawn here as Fig-
ure 2), a stunning epitome of the grand error that the bias of progress im-
poses upon us. He recognizes the primary fact of nature that stands so
strongly against any simplistic view of progress (and, as I shall show later
in this book, debars the subtler versions as well)}—rarity of the highest form
(humans) versus ubiquity of the lowest (bacteria). If progress is so damned
good, why don’t we sce morc of it?

Peck tries to pry victory from the jaws of defeat by portraying life as
thrusting upward against an entropic downward tug:

The process of evolution can be diagrammed by a pyra-
mid, with man, the most complex but least numerous or-
ganism, at the apex, and viruses, the most numerous but
least complex organisms, at the base. The apex is thrust-
ing out, up, forward against the force of entropy. Inside
the pyramid I have placed an arrow to symbolize this
thrusting evolutionary force, the “something” that has so
successfully and consistently defied “natural law” over
millions upon millions of generations and that must itself
represent natural law as yet undefined.

Note how this simple diagram encompasses all the major errors of pro-
gressivist bias. First, although Peck supposedly rejects the most naive ver-
sion of life’s ladder, he places an explicit linear array right under his apex
of progress as the motor of upward thrusting. Two features of this re-
introduced ladder reveal Peck’s lack of attention and sympathy for nat-
ural history and life’s diversity. I am, I confess, galled by the insouciant
swecp that places only “colonial organisms” into the ecnormous domain be-
tween bacteria and vertebrates—where they must stand for all eukaryotic
unicellular organisms and all multicellular invertebrates as well, though
neither category includes many colonial creatures! But I am equally cha-
grined by Peck’s names for the prehuman vertebrate sequence: fish, birds,
and animals. I know that fish gotta swim and birds gotta fly, but I certainly
thought that they, and not only mammals, were called animals.

Second, the model of life’s upward thrust versus inorganic nature’s
downward tug allows Peck to view progress as evolution’s most power-
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HIGHER ORGANIZATION

ANIMALS
BIRDS
FISH
COLONIAL ORGANISMS
BACTERIA

VIRUSES

ENTROPY

SPIRITUAL COMPETENCE

UNDEVELOPED SPIRITUALITY

FIGURE 2
T'wo biased views of evolution as progress from M. Scott Peck’s best-selling The Road Less
Traveled. Above, the supposed pyramid of life’s upwardly driving complexity. Below,
the same scheme applied to the supposed development of human spiritaal competence.
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ful and universal trend, even against the observation that most organisms
don’t get very far along the preferred path: against so powerful an adver-
sary as entropy, all life must stand and shove together from the base, so
that the accumulating force will push a favored few right up to the top and
out. Squeeze your toothpaste tube from the bottom, just as Mom and the
dentist always admonished (and so few of us do), and the pressure of the
whole mass will allow a little stream to reach an utmost goal of human
servicc at the top.

Peck ends this section with a crescendo based on one of those forced
and fatuous images that sets my generally negative attitude toward this
genre of books. Human life and striving become a microcosm oflife’s over-
all trend to progress. The force of entropy (also identified as our own
lethargy) still pushes down, but love, standing in for the drive of progress
(or are they the same?), drives us from the low state of “undeveloped spir-
ituality” toward the acme, or pyramidal point, of “spiritual competence.”
Peck concludes by writing, “Love, the extension of the self, is the very act
of evolution. It is evolution in progress. The evolutionary force, presentin
all of life, manifests itself in mankind as human love. Among humanity
love is the miraculous force that defies the natural law of entropy.” Sounds
mighty nice and cozy, but I'll be damned if it means anything.

* A similar vision from the professional heights. My colleague E. O.
Wilson is one of the world’s greatest natural historians. If anyone under-
stands the meaning and status of species and their interrelationships, this
unparalleled expert on ants, and tireless crusader for preservation of bio-
diversity, should be the paragon. I enjoyed his book The Diversiry of Life
(1992), and reviewed it favorably in the leading British journal Nazure
(Gould, 1993). Ed and I have our disagreements about a variety of issues,
from sociobiology to arcana of Darwinian theory, but we ought to be al-
lied on the myth of progress, if only because success in our profession’s
common battle for preserving biodiversity requires a reorientation of
human attitudes toward other species—from littlc carc and maximal ex-
ploitation to interest, love, and respect. How can this change occur if we
continue to view ourselves as better than all others by cosmic design?

Nonetheless, Wilson uses the oldest imagery of the progressivist view
in epitomizing the direction of life’s history as a series of formal Ages (with
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uppercase letters, no less)—a system used by virtually all popular works
and textbooks in my youth, but largely abandoned (I thought), for reform
so often affects language first (as in our eternal debates about political
correctness and the proper names for groups and genders), and concepts
only later:

They [arthropods as the first land animals] were followed
by the amphibians, evolved from lobe-finned fishes, and
aburst of land vertebrates, relative giants among land an-
imals, to inaugurate the Age of Reptiles. Next came the
Age of Mammals and finally the Age of Man.

These words do not represent a rhetorical slip into comfortable, if an-
tiquated, phraseology, for Wilson also provides his explicit defense of
progress, ending with a line that I found almost chilling:

Many reversals have occurred along the way, but the
overall average across the history of life has moved from
the simple and few to the more complex and numerous.
During thc past billion ycars, animals as a wholc cvolved
upward in body size, feeding and defensive techniques,
brain and behavioral complexity, social organization, and
precision of environmental control. . . . Progress, then, is
a property of the evolution of life as a whole by almost
any conceivable intuitive standard, including the acqui-
sition of goals and intentions in the behavior of animals.
It makes little sense to judge it irrelevant. Attentive to
the adjuration of C. S. Peirce, let us not pretend to deny
in our philosophy what we know in our hearts to be
true.

Peirce may have been our greatest thinker, but his line in this context
almost sounds scary. Nothing could be more antithetical to intellectual re-
form than an appeal against thoughtful scrutiny of our most hidebound
mental habits—notions so “obviously” true that we stopped thinking about
them generations ago, and moved them into our hearts and bosoms. Please
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do not forget that the sun really does rise in the east, move through the
sky each day, and set in the west. What knowledge could be more visceral
than the earth’s central stability and the sun’s subordinate motion?

Darwin was born on the same day as Lincoln, and “officially” inau-
gurated the revolution that bears his name when he published the Origin
of Species in 1859. During the centennial celebrations in 1959, the great
American geneticist H. ]. Muller dampened festivities with an address ti-
tled “One Hundred Years Without Darwin Are Enough.” Muller treated
the revolution’s failure to pcnetrate at two opposite ends of a spectrum—
creationism’s continuing hold over much of American pop culture, and
limited understanding of natural selection among well-educated people
content with the factuality of evolution.

But I think that something even larger, and standing in the middle of
this spectrum, has always ranked as the grcatest impediment to complet-
ing the Darwinian revolution. Freud was right in identifying suppression
of human arrogance as the common achievement of great scientific revo-
lutions. Darwin’s revolution—the acceptance of evolution with a// major
implications, the second blow in Freud’s own series—has never been com-
pleted. In Freud’s terms, the revolution will not be fulfilled when Mr.
Gallup can find no more than a handful of deniers, or when most Amer-
icans can give an accurate epitome of natural selection. Darwin’s revolu-
tion will be completed when we smash the pedestal of arrogance and own
the plain implications of evolution for life’s nonpredictable nondirection-
ality—and when we take Darwinian topology seriously, recognizing that
Homo sapiens, 1o recite the revised litany one more time, is a tiny twig, born
just yesterday on an enormously arborescent tree of life that would never
produce the same set of branches if regrown from seed. We grasp at the
straw of progress (a desiccated ideological twig) becausc we are still not
ready for the Darwinian revolution. We crave progress as our best hope
for retaining human arrogance in an evolutionary world. Only in these
terms can | understand why such a poorly formulated and improbable ar-
gument maintains such a powerful hold over us today.
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Different Parsings,
Different Images of Trends

Fallacies in the Reading and ldentification
of Trends

'I';lc more important the subject and the closer it cuts to the bone of our
hopes and needs, the morc we are likely to err in establishing a framework
for analysis. We are story-telling creatures, products of history ourselves.
We are fascinated by trends, in part because they tell stories by the basic
device of imparting directionality to time, in part because they so often sup-
ply a moral dimension to a sequence of events: a cause to bewail as some-
thing goes to pot, or to highlight as a rare beacon of hope.

But our strong desire to identify trends often leads us to detect a di-
rectionality that doesn’t exist, or to infer causes that cannot be sustained.



Different Images of Trends

The subject of trends has inspired and illustrated some of the classic fal-
lacies in human reasoning. Most promincntly, since people seem to be so
bad at thinking about probability and so prone to read pattern into se-
quences of events, we often commit the fallacy of spotting a “sure” trend
and speculating about causes, when we observe no more than a random
string of happenings.

In the classic case, most people have little sense of how often an ap-
parent pattern will emerge in purely random data. Take the standard il-
lustration of coin flipping: we compute the probability of sequences by
multiplying the chances of individual events. Since the probability for
heads is always 1/2, the chance of flipping five heads in a row is 1/2 X 1/2
X 1/2 % 1/2 X 1/2, or one in thirty-two—rare to be sure, but something that
will happen every once in a while for no reason but randomness. Many
people, however, particularly if they are betting on tails, will read five heads
in a row as prima facie evidence of cheating. People have been shot and
killed for less—in life as well as in Western movies.

In my favorite, more subtle example of the same error, T. Gilovich,
R. Vallone, and A. Tversky debunked a phenomenon that every basket-
ball fan and playcr absolutely “knows” to be true—"hot hands,” or streaks
of successive baskets, magic minutes of “getting into the groove” or “find-
ing the range,” when every shot hits. The phenomenon sounds so obvi-
ous: when you're hot you’re hot, and when you’re not you’re not. But “hot
hands” does not exist. My colleagues studied every basket made by the
Philadelphia 76ers for more than a season. They made two debunking dis-
coveries: first, the probability of making a second basket did not rise fol-
lowing a successful shot; second, and more important, the number of
“runs,” or successful baskets in sequencc, did not exceed the predictions
of a standard random, or coin-tossing, model. Remember that, on aver-
age, you will flip five heads in a row once in every thirty-two sequences of
five tosses. We can, by analogy, computc expected runs for any basketball
player. Suppose that Mr. Swish, a particularly good shooter, succceds in
60 percent of his field-goal attempts. He should then notch six baskets in
a row once every 20 sequences or so (0.6 X 0.6 X 0.6 X 0.6 X 0.6 X 0.6, for
0.047, or 4.7 percent). If Swish’s actual play includes sequences of six at
about this rate, then we have no evidence for hot hands, but only for Swish
playing in his characteristic manner for each shot independently. Gilovich,
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Vallone, and Tversky found no sequences beyond the range of random
expectations.

My collecague Ed Purcell, a Nobel Prize winner in physics but just a
keen bascball fan in this context, then did a similar study of baseball streaks
and slumps, and we published the results together (Gould, 1988). Purcell
found that among all runs, the subject of so much mythology about he-
roes (and goats), only one record stands beyond reasonable probability, and
should not have happened at all—Joe DiMaggio’s fifty-six-game hitting
streak in 1941—thus validating the feeling of many fans that DiMaggio’s
splendid run is the greatest achievement in modern sports (and exonerat-
ing all the poor schlumps whose runs of failure lie entirely within the ex-
pectations of their characteristic probabilities!).

As one final example, probably more intellectual energy has been in-
vested in discovering (and exploiting) trends in the stock market than in
any other subject—for the obvious reason that stakes are so high, as
measured in the currency of our culture. The fact that no one has ever
come close to finding a consistent way to beat the system—despite intense
efforts by some of the smartest people in the world—probably indicates
that such causal trends do not exist, and that the sequences are effectively
random.

In the second most prominent fallacy about trends, people correctly
identify a genuine directionality, but then fall into the error of assuming
that something else moving in the same direction at the same time must
be acting as the cause. This error, the conflation of correlation with causal-
ity, arises for the obvious reason (oncc you think about it) that, at any mo-
ment, oodles of things must be moving in the same direction (Halley’s
comet is receding from earth and my cat is getting more ornery)—and the
vast majority of these correlated sequences cannot be causally related. In
the classic illustration, a famous statistician once showed a precise corre-
lation between arrests for public drunkenness and the number of Baptist
preachers in nineteenth-century America. The correlation is real and in-
tense, but we may assume that the two increases are causally unrelated,
and that both arise as consequences of a single different factor: a marked
general increase in the American population.

The error detailed in this book has not often been named or identi-
fied, but may be just as prominent in our fallacious thinking about trends.
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I shall focus on two central examples from two dramatically different cul-
tural realms: “Why does no one hit 0.400 anymore in baseball>” and “How
does progress characterize the history of lifc?” These are classic trends, in
the sense that each encapsulates the essence and history of an important
institution, and both have moral implications—one, in baseball, apparently
trying to tell us that something about modern life causes excellence, or old-
fashioned virtue, to degenerate; the other, for life, providing our necessary
solace and excuse for continuing to view ourselves as lords of all.

I shall not use the juxtaposition of these examples to present pap and
nonsense about how life imitates baseball, or vice versa. But I will show
that the same error has led us to view both trends the wrong way round.
Straighten out the fallacy, and you will see that the disappearance of 0.400
hitting illustrates the increasing excellence of play in baseball (however
paradoxical such a claim may sound at first}—while life, on the other
hand, shows no general thrust to improvement, but just adds an occasional
exemplar of complexity in the only region of available anatomical space,
while maintaining, for more than 3 billion years, an unvarying bacterial
mode. Baseball has improved, but life has always been, and will probably
always remain until the sun explodes, in the Age of Bacteria.

The common error lies in failing to recognize that apparent trends can
be generated as by-products, or side consequences, of expansions and con-
tractions in the amount of variation within a system, and not by anything
directly moving anywhcre. Average values may, in fact, stay constant
within the system (as average batting percentages have done in major-
league baseball, and as the bacterial mode has remained for life)—while
our (mis)perception of a trend may represent only our myopic focus on rare
objects at one extreme in a system’s variation (as this periphery expands
or contracts). And the reasons for expansion or contraction of a periphery
may be very diffcrent from causes for a change in average values. Thus,
if we mistake the growth or shrinkage of an edge for movement of an en-
tire mass, we may devise a backwards explanation. I will show that the dis-
appearance of 0.400 hitting marks the shrinkage of such an edge caused
by increasing excellencc in play, not the extinction of a cherished entity
(which would surely signify degeneration of somcthing, and a loss of ex-
cellence).

Let me illustrate this unfamiliar concept with a simple (and silly) ex-
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ample to show how, in two cases, an apparent trend may arisc only by ex-
pansion or contraction of variation. In both cases we tend to misinterpret
a phenomenon because we maintain such strong preferences for viewing
trends as entities moving somewhere.

The one hundred inhabitants of a mythical land subsist on an identi-
cal dict and all weigh onc hundred pounds. In my first case, an argument
about nutrition develops, with some folks pushing a new (and particularly
calorific) brand of cake, and others advocating increased abstemiousness.
Most members of the population don’t give a damn and stay where they
are, but ten folks eat copious amounts of cake and now average 150 pounds,
while ten others run and starve to reach an average weight of fifty pounds.
The mean of the population hasn’t altered at all, remaining right at its old
value of one hundred pounds—but variation in weight has expanded
markedly (and symmetrically in both directions).

Cake-makers, pushing the aesthetic beauty of the new and fuller look,
might celebrate a trend to greater weight by focusing on the small subset
of people under their influence, and ignoring the others—just as the
running-and-dieting moralists might exalt twigginess and praise a sup-
posed trend in this direction by isolating their own small subset. But no
general trend has occurred at all, at least in the usual sense. The average
of the population has not altered by a single pound, and most people (80
percent in this case) have not varied their weight by an ounce. The only
change has been a symmetrical expansion of variation on both sides of a
constant mean weight. (You may recognize this increased spread as sig-
nificant, of course, but we usually don’t describe such nondirectional
changes as “trends.”)

You may choose to regard this example as both silly and transparent.
Few of us would have any trouble identifying the actual changes, and we
would laugh the shills of both cakc-makers and runner-dieters out of
town, if they tried to pass off the changes in their small subset as a general
trend. But bear with me, for I shall show that many phenomena often per-
ceived as trends, and either celebrated or lamented with gusto and acres
of printer’s ink—the disappcarance of 0.400 hitting among them—also
represent symmetrical changes of variation around constant mean values,
and therefore display the same fallacy, though better hidden.

My second case features a totalitarian society ruled by the runner-
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dieters. They have been pushing their line for so long that everyone has
succumbed to social pressure and weighs fifty pounds. A more liberal
regime takes over and permits free discussion about ideal weights. Fine,
but for one catch imposed by physiology rather than politics: fifty pounds
is the lower limit for sustaining life, and no one can get any thinner. There-
fore, although citizens are now free to alter their weight, only one direc-
tion of changc is possible. The great majority of inhabitants remain content
with the old ways and elect to maintain themselves at fifty pounds. Fif-
teen percent of the population revels in its newfound freedom and begins
to gain weight with abandon. Six months later, these fifteen individuals
average scventy-five pounds; after a year, one hundred pounds; and after
two years, 150 pounds.

The statistical spin doctors for the fat fifteen now step in. They argue
that their clients’ point of view is sweeping through the whole socicty, as
clearly indicated by the steady increase of mean weight for the entire pop-
ulation. And who can deny their evidence? They even present a fancy
graph (shown here as Figure 3). Before the liberation, average weight
stood at fifty pounds; after six months the mean rises to 53.8 pounds (the
average for eighty-five remaining at fifty pounds, and fifteen rising to
seventy-five pounds); after a year to 57.5 pounds; and after two years to
sixty-five pounds (an increase of 30 percent from the original fifty)}—a
steady, unreversed, and substantial rise.

Again, you may view this example as silly (and purposely chosen to
illustrate the abvious nature of the point, once you understand the whole
system and its variation). Few peoplc would be fooled, so long as they
grasped thc totality of the story, and knew that most members of the pop-
ulation had not changed their weight, and that the steady increase in mean
values arises as an artifact produced by amalgamating two entirely dif-
ferent subpopulations—a majority of stalwarts with a minority of revo-
lutionaries. But suppose you didn’t appreciate the wholc tale, and only
listened to the statistical spin doctors for the fat fifteen. Suppose, in addi-
tion, that you tended to imbue mean values (as I fear most of us do) with
a reality transcending actual individuals and the variation among them.
You might then be persuaded from Figure 3 that a general trend has
swept through the population, thrusting it as @ whole toward greater av-
erage weights.
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FIGURE 3
Averagce weight of my hypothctical population plotted against time to show how a false im-
pression of an overall trend may be generated.

We are more likely to be fooled by the second case, where limits to
variation on one side of the average permit change in only one direction.
The rise of mean values isn’t “false” in this second case, but the supposed
trend is surely misleading in the sense of Mark Twain’s or Disracli’s fa-
mous line (the quote has been attributed to both) about three kinds of
falsification—"“lies, damned lics, and statistics.” I will present the techni-
calities later, but let me quickly state why such false impressions can
emerge from correct data in this case—as so often exploited by economic
pundits and political spin doctors. As in the cliché about skinning cats,
there is more than one way to represent an “average.” The most common
method, technically called the mean, instructs us to add up all the values
and divide by the number of cases. If ten kids have ten dollars among them,
the mean wealth per kid is one dollar. But means can be grossly mislead-
ing—and never more so than in the type of example purposely chosen
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above: when variation can expand markedly in one direction and little or
not at all in the other. For means will then drift toward the open end and
give an impression (often quite false) that the whole population has moved
in that direction.

After all, one kid may have a ten-dollar bill, and the other nine noth-
ing. One dollar per kid would still be the mean value, but would such a
figure accurately characterize the population? Similarly, to be serious
about real cases, spin doctors for politicians in power often use mean in-
comes to paint dishonestly bright pictures. Suppose that, under a super-
Rcaganomic system with tax breaks only for the rich, a few millionaires
add immcnse wealth while a vast mass of people at the poverty line either
gain nothing or become poorer. The mean income may rise because one
tycoon’s increase from, say, $6 million to $600 million per year may bal-
ance several million paupers. If one man gains $594 million and one hun-
dred million people lose five dollars each (for a total of $500 million),
mean income for the whole population will still rise—but no one would
dare say (honestly) that the average person was making more money.

Statisticians have developed other measure of average, or “central ten-
dency,” to deal with such cases. One alternative, called the mode, is dcfined
as the most common value in the population. No mathcmatical rule can
tell us which measure of central tendency will be most appropriate for any
particular problem. Proper decisions rest upon knowledge of all factors in
a given case, and upon basic honesty.

Would anyone dispute a claim that modes, rather than means, pro-
vide a better understanding of all the examples presented above? The
modal amount of money for the ten kids is zip. The modal income for our
population remains constant (or falls slightly), while the mean rises becausc
one tycoon makes an immense killing. The modal weight for the