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Notes on the Cover

A Spontaneous Essay on Whirly Art and Creativity

The drawing on the cover is a somewhat atypicalngta of a non-
representational form of art | devised and devedopeer a period of years quite a,
long time ago, and which my sister Laura once rdibbt-heartedly dubbed "Whirly
Art". The name stuck, for better or for worse. Gailg speaking,. | did Whirly Art
on long thin strips of paper (available in rollg fadding machines) rather than on
sheets of standard format. A typical piece of Whtt is five or six inches high and
five or six feet long. Many are ten feet long, heae and some are as much as fifteen
or even twenty feet in length. The one-dimensidpati Whirly Art was deliberate, of
course: | was inspired by music and drew many Vifugues and canons. The time
dimension was replaced by the long space dimentiosed the narrow width of the
paper to represent something like pitch (althouwrd was no strict mapping in any
sense). A "voice" would be a single line tracing some complex shape as it
progressed in "time" along the paper. Several soates could interact, and notions
of what made "good" or "bad" visual harmony' or mi@upoint soon became intuitive
to me.

The curvilinear motions constituting a single voiceme from a blend of
alphabets. At that time (the mid-60's), | was abi®dy fascinated by the many-
writing systems found in and around India, exenmdlif by Tamil Sinhalese,
Kanarese, Telugu, Bengali, Hindi, Burmese, Thail mrany others. | studied some of
them quite carefully, and even invented one of mwr,0based on the principles that
most Indian scripts follow. It was natural that tmetions my hand and mind were
getting accustomed to would find their way into mgual fuguing. Thus was born
Whirly Art.

Over the next, several years, | did literally thends of pieces of Whirly Art.
Each one was totally improvised-in pen-so thatdeh&as no going back, a mistake
was a mistake! Alternatively, a mistake could berpreted as a very daring move
from which it would be difficult, but not impossélto recover gracefully. In other
words, what seemed at first to be a disastrousakestould turn into a joyful
challenge! (I am sure that jazz improvisers willoknexactly what | am talking
about.) Sometimes, of course, | would



Fail, but other times | would succeed (at leastriyyown standards, since | was both
performer and "listener").

Whirly Art became a (very) highly idiosyncratic @umge, with its own
esthetic and traditions. However, traditions arelento be broken, and as soon as |
spotted a tradition, | began experimenting arowmmlating it in various ways to see
how | might move beyond my current state-how | migomp out of the system”.
Style succeeded style, and | found myself parallethe development of music. |
moved from baroque Whirly Art (fugues, canons, andorth) to "classical” Whirly
Art, thence to "romantic" Whirly Art. After severgéars (it was now the late 60's), |
reached the twentieth century, and found mysetftgpily imitating such
favorite composers of mine as Prokofiev and Poulértid not copy any pieces
specifically, but simply felt a kinship to thosengposers' style. Whirly Art iS not
translated music, but metaphorical music.

It is natural to wonder if | managed to jump beyahe twentieth century and
make visual 21st-century music. That would havenlagte a feat! Actually, in the
early 70's | found that | simply was slowing dowrproduction of Whirly .Art. It had
taken me seven years to recapitulate the historywestern music! At that point, |
seemed to run out of creative juices. Of coursepuld still make new Whirly Art
then, as | can now-but | simply was less ofteniiez to do so. And today, | hardly
ever do any Whirly Art, although the way that | wraurvy lines and letterforms
bears indelible marks of Whirly Art.

The piece on the cover, then, is atypical becaus@s done on an ordinary
sheet of paper and has no direction of temporal.fllso, the really is no concept of
counterpoint-in it. Still, it has something of a W Art spirit. There are also seven
Whirly alphabets, in the book, one on each of itle pages of the seven sections.
They ;are all somewhat atypical as, well, but aghgly different reasons. Each was
done on an ordinary sheet of paper but therelisabtiays a clear flow, namely from
"A'to, "Z": The real atypicality is the fact thggnuine letters from a genuine alphabet
are being used. | usually eschewed real letteefeping-to use shapeasspired by
letters-shapes more complex and, well, "whiny" thaost letters, even more so than
Tamil or Sinhalese letters, which are pretty, dahiny.

Whirly Art is, | feel, quite possibly the most cte@ thing | have ever done.
That, of course, is my opinion. Other people masadiee. It is a fairly strange and
idiosyncratic form of art, however, and cannot &antly understood. It has its own
logic, related to the logics of musical harmony
and counterpoint, Indian alphabets, gestalt pei@epand who knows what else. I've
kept it all quite literally in my closet for yearsled up and piled into many paper
bags and cardboard boxes. Because of its physidalardness, it is hard to show to
people. But Whirly Art itself, and the experiendedoing it, is an absolutely central
fact about my way of looking at art, music, andatingty. Practically every time |
write about creativity,



some part of my mind is re-enacting Whirly Art exipaces In other words a lot of
my convictions about creativity come from self-atvsg¢ion rather than from scholarly
study of the manuscripts or sketches of variouspmsars or painters or writers or
scientists. Of course, | have done some of that tyfpscholarship too, because | am
fascinated by creativity in general-but | feel thhatsome extent "you don't really
understand it unless you've done it", and so | eelgreat deal on that personal
experience. | feel that way that "I know what latking about.”

However, | would make a slightly stronger statemémy two creative things
that I've done seem to be, at some deep level,agahit. It's as if Whirly Art and
mathematical discoveries and strange dialoguesitdrcpieces of piano music and so
on are all coming from a very similar core, and Hsne mechanisms are being
exploited over and over again, only dressed upubfitly. Of course it's not all of the
same quality: my real music-is not as good as nsyali music, for instance. But
because | have this conviction that the core aridatbehind all these things is really
the same (at least in my own case), | am trying iilad to get at, and to lay bare, that
core. For. that reason | pursue ever-simpler dosniainvhich | can feel myself doing
"the same thing". In Chapter 24 of this book-in sosense the most creative Chapter,
not surprisingly-1 write about three of those donsithe Seek-Whence domain, the
Copycat domain, and the Letter Spirit domain.

It is the Letter Spirit domain--"gridfonts" in pamtlar-that is currently my
most intense obsession. That domain came out delarig fascination with our
alphabet and other writing systems. | simply bodedhy what | considered to be less
interesting aspects of letterforms-I boiled anddzbuntil | was left with what might
be called the "conceptual skeletons" of letterforiifsat is what gridfonts are about.
People who have not shared my alphabetic fascmafi@n underestimate at first the
potential range of gridfonts, thinking that thergght be a few and that's all. That is
dead wrong Thee are a huge number of them, andvidwgety is astounding.

As | look at the gridfonts | produce-and as | fesiself producing a gridfont |
feel that what | am doing is just Whirly Art all evagain, in a new and ridiculously
constrained way. The same mechanisms of 'shapsfdramation, the same quest for
grace and harmony, the same intuitions bout whaksvand what doesn't, the same
desire to "jump out of the system"-all this is yrithe same. Doing gridfonts is
therefore very exciting me and provides a new pr@\wground for my speculations.
The one advantage that gridfonts have over Whirlyig\that they are preposterously
constrained. This means that the possibilitiescfasice can be watched much more
easily. It does not mean that a choice carex@ainedeasily, but at least it can be
watched. In a way, gridfonts are allowing me reezignce the Whirly-Art period of
my life, but with the advantage several years'dimg about artificial intelligence and
how | would like t try to make it come about. Irhet words, | can now hope that
perhaps |



Can get a Handle-a bit of one, anyway-on w at isgyon in creativity by means of
computer modeling of it.

Since | feel that in a fundamental sense, Whirly-&eativity is no deeper,
than gridfont creativity, the study of gridfont aten-more specifically, the computer
modeling of gridfont creation-could reveal somengfs that ' | have sought for a long
time. Therefore the next few years will be an inta@ot time for me-a time to see if |
can really get at the essence, via modeling, oftwhamind is doing when | create
something that to me is , excitingly novel.

This book, as it says on its cover and in the bhaation, deals with Mind
and Pattern. To me, boiling things down to themaaptual skeletons is the royal road
to truth (to mix metaphors rather horribly). | thithat a lot of truth about Mind and
Pattern lies waiting to be extracted in the tinynéins that | have carved out very
painstakingly over the past seven years or so diaha. | urge you to keep these
kinds of things in mind as you read this book. Tleignfession"”, coming as it does in
a most unexpected place, is a very spontaneouarmh@robably captures as well as
anything could the reason that my research is #gt@s it is, and the reason that |
wrote this book.



Introduction

This book takes its title from the column | wrote $cientific American
between January 1981 and July 1983. In that tweaahdlf-year span, | produced 25
columns on quite a variety of topics. My choicetitdé deliberately left the focus of
the column somewhat hazy, which was fine with mewa#l, as with Scientific
American. When Dennis Flanagan, the magazine'sredaitote to me in mid-1980 to
offer me the chance to write a column in that dggtished publication, he made it
clear that what was desired was a bridge betweenstientific and the literary
viewpoints, something he pointed out Martin Gardnad always done, despite the
ostensibly limiting title of his column, "Mathemeail Games". Here is how Dennis
put it in his letter: -

I might emphasize the flexible nature of the daparit we have been calling
"Mathematical Games". As you know, under thisetitMartin has written a
great deal that is neither mathematical nor gake-Basically, "Mathematical
Games", has been Martin's' column to talk aboutkang under the sun that
interests him. Indeed, in our view, the main impafrthe column has been to
demonstrate that a modern intellectual can havanger of interests that are
confined by such words as "scientific" or "literarfy’WVe hope that whoever
succeeds Martin will feel free to cover his owndmiagange of interests, which
re unlikely to be identical to Martin's.

What a refreshingly open attitude! So | was beisked to be the successor to' Martin
Gardner-but not necessarily to continue the sarherog Rather than filling the same
role as Martin had, | would merely occupy the sagsical spot in the magazine.

| had been offered a unique opportunity to saytpmeiuch anything | wanted to say
to a vast, ready-made audience, in a prestigiontegt Carte blanche, in short. What
more could | ask? Even so, | had to deliberate'land hard about whether to take it,
because | did not consider myself primarily a writeut a thinker and researcher, and
time taken in writing would surely be time taken agwfrom research. The
conservative pathway, following what was known, Wdobave been to say no, and
just do research, The adventurous pathway, exgotire new opportunity and
forsaking



some research, was tempting. Both were risky, dikceew that, either way | would
inevitably wonder, "How would things have gone Hadecided the other way?"
Moreover, | had no idea how long I might write mglumn, since that was not
stipulated. It, could go on for many years-or | ldpwecide it was too much for me,
and quit after a year.

In a way, | knew from the beginning that | woulkeathe offer, | guess
because | am basically more adventurous than | @amervative. But it was a little
like purchasing new clothes: no matter how much lijaithem, you still want to see
how you look in them before you buy them, so yotitheam on and parade around the
store, looking at yourself in the mirror and askingoever is with you what they
think of it. So | talked it over with numerous pémpand finally decided as | had
expected: to take the offer.

For the first year, Martin Gardner and | alternatetbmns. | have to, admit
that even though | was utterly free to "be mysdlffelt somewhat. tradition-bound.
True, | had metamorphosed his title into my owreti(see Chapter 1 for an
explanation), but | was aware that readers of Martcolumn would, naturally
enough, be expecting a similar type'l of fareodtkta little while for me to test the
waters, getting reader reactions and seeing ifnlagazine was satisfied with my
performance, a performance very different in styben Martin's, after all. Needless
to say, some readers were "disappointed that Ineaa clone of Martin Gardner, but
others complimented me on how | had managed to Keesame level of quality
while changing the style and content greatly. Isward, knowing. that people were
constantly comparing me with someone very diffefeotn me. It was particularly.
hard when people who should have known better yeadhfused my role with
Martin's. For instance; as late as June 1983¢cahterence on artificial intelligence, a
colleague who-spotted me came up to me and eamdalyne a math puzzle he'd just
discovered and solved, hoping | would put it in fMathematical Games" column,.
How often did | have to tell people that my colunvas not called "Mathematical
Games"

| doubt that anyone loved Martin Gardner's colunuorerthan | did, or owed
more to it. Yet | did not want my identity confuseith someone else's. So writing
this column and being in the shadow of, someonerkafve was not always easy.
But | think I hit my stride and comfortable withymew role after a few months,

In 1982, -Martin retired, leaving the space enyitel me. It was -a chore to be
sure, to get a column out each month, but it was allot of fun. In any case, what
mattered to me the most was to do my best to ntekedlumn interesting and diverse
and highly provocative. | took Dennis' offer quiierally, not restricting myself to
purely scientific topics, but venturing into mudiead literary topics as well.

After a year and a half, | was beginning to woniew long | could sustain



it without seriously jeopardizing my research. tided to divide up my long list of
prospective topics into categories: columns | wolaide to do, columns | would
simply enjoy doing, and columns | could write wititerest but no real passion. |
found | had about a year's worth left in the foategory, maybe another year's worth
left in the second, and then a large number irthind. It seemed, then, that in another
year or so it would be a good time to reassessvtitde issue of writing the column.
As it turned out, my thinking was quite consonarithwevolving desires at the
editorial level of the magazine. They were mostri@sted in launching a new column
to be devoted to the recreational aspects of canguand our plans dovetailed well.
My column could be phased out just as the new cexe being phased in. And that is
the way it came to pass, with two surprise colutm$artin Gardner filling the gap.
My farewell to readers came as a postscript to ifarfinal column, in September
1983.

Thus my era as a columnist came to an end. Askitb@ak on it, | feel it lasted
just about the right length of time: long enoughldbme get a significant amount
said, but not so long that it became a real dragnen This way, at least, | got to
explore that avenue that was so tempting, anct yidm't radically alter the course of
my life. So in sum, | am quite pleased with my st Scientific American. | am
proud to have been associated with that venerabtéution, and to have filled that
unique slot for a ,time, especially coming righttbe heels of someone of such high
caliber.

The diversity of my columns is worth discussing ®@rmoment. On the
surface, they seem to wander all over the inteledanap=-from sexism to music to
art to nonsense, from game theory to artificiabliidence to molecular biology" to
the Cube, and more. But there is, | believe, a degerlying, unity to my columns. |
felt that gradually, as | wrote more and

o of-them, regular readers would start to seeittkes lbetween disparate ones,
so that after a while, the coherence of the webldvbe quite clear. My image of this'
was always geometric. | envisioned my intellectidme territory" as a rather large
region in some conceptual space, a region that peagile do not see as a connected
unit. Each new column was in a way a new "randomi mothat conceptual space,
and as dots began peppering the space more fudllytbe months, the shape of my
territory would begin to emerge more clearly. Ewatiy, | hoped, there would
emerge' a clear ‘region associated with the nanetdilagical Themas".

Of course | wonder if my 25 1/2 columns are suffiti to convey the
connectedness of my little patch of intellectuatitery, or if, on the .contrary, they
would leave a question mark in the mind of somewshe read them all in succession
without any other explanation. Would it simply sekke a patchwork quilt, a curious
potpourri? Truth to tell, | suspect that 5 coluname not quite enough, on their own.
Probably the dots are' too



sparsely distributed to suggest the rich web oépisdl cross-connections there. For
that reason, in drawing all my columns togethdptm a book; decided to try to flesh
out that space by including a few other recentidgs of mine that might help to fill
some of the more blatant gaps. There are seven@achs included (indicated by
asterisks in the table of contents). | believe thelp to unify this book.

If someone were to ask me, "What is your new bdoéug in a word?", 1
"Would probably mutter something like "Mind and féan". That, in fact, was one
title | considered for the column, way back wherert@inly it tells what most
intrigues me, but it doesn't convey it quite vividir passionately enough. Yes, | am a
relentless quester after the chief patterns of timéverse--central organizing
principles, clean and powerful ways to categoribat¥s out there". Because of this, |
have always been pulled to mathematics. Indeed) thaugh | dropped the idea of
being a professional mathematician many years ad@never | go into a new
bookstore, | always e a beeline for the math sedtfdhere is one). The reason is that
| feel that mathematics, more than any other dis@p studies the fundamental,
pervasive patterns of the universe. However, asvkelgotten older, | have come to
see that there are inner mental patterns underlgiag ability to conceive of
mathematical ideas, universal patterns in humardsnihat make them receptive not
only to the patterns of mathematics but *'alsolist&act regularities of all sorts in the
world. Gradually, over the years my focus of ing¢rbas shifted to those more
subliminal patterns of memory and associations, awndy from the more formal,
mathematical ones. Thus my interest has turned ewmge to Mind, the principal
apprehender of pattern, as well as the principadipcer of certain kinds of pattern. .

To me, the deepest and most mysterious of all pestie music, a product of
the mind that the mind has not come close to fathgrget. In some sense all my
research is aimed at finding patterns that wilphes to understand the mysteries of
musical and visual beauty. | could be bolder ang, sd seek to discover what
musical and visual beauty really are." Howeverph't believe that those mysteries
will ever be truly cleared up, nor do | wish thembe. | would like to understand
things better, but | don't want to understand thperfectly. | don't wish the fruits of
my research to include a mathematical formula factBs or Chopin's music. Not that
| think it possible. In fact, | think the very idé&anonsense. But even though | find the
prospect repugnant, | am greatly attracted by tifierteto do as do as much as
possible in that direction. Indeed, how could areybipe to approach the concept of
beauty without deeply studying the nature of foratterns and their organizations
and relationships to Mind? How can anyone fascahatebeauty fail to be intrigued
by the notion of a "magical formula” behind it adhimerical though the idea
certainly is? And in this day and age, how can aeytascinated by creativity and
beauty fail to "see in computers the ultimate timol exploring their essence? Such
ideas are



thee inner fire that propels my research and myivgs, and they are the core of this
book.

There is another aspect of my inner fire that @ight out in the writings here
collected, particularly toward the end, but it pagsthroughout. That is a concern
with the global fate of humanity and the role af thdividual in helping determine it.
| have long been an activist, someone who peridigigets fired up by some cause
and ardently works for it, exhorting everyone dissme across to get involved as
well. | am a fierce believer in the value of passamd commitment to social causes,
someone baffled and troubled by apathy. One of arggnal mottos is: "Apathy on
the individual level translates into insanity at tinass level", a saying nowhere better
exemplified than by today's insane dedication of sany human and natural
resources to the building up of unimaginably catgdtic arsenals, all while
mountains of humanity are starving and sufferindpamrible ways. Everyone knows
this, and yet the situation remains this way, ggttworse day by day. We do live in a
ridiculous world, and | would not wish to talk altdhe world without indicating my
confusion and sadness, but also my vision and hopsgerning our shared human
condition.

Inevitably, people will compare this book with myarker books,Godel
Escher, Bach: an Eternal Golden Braahd The Mind's ] coedited with my friend
Daniel Dennett. Let me try for a moment to antitgpdnem.

GEB was a; unique sort of book-the detailed worlong of a single potent
spark. It was a kind of explosion in my mind trigge by my love with mathematical
logic after a long absence. It was the first haddtto write anything long, and |
pulled out all the stops. In particular, | made wanibber of experiments with style,
especially in writing dialogues .based on musioais such as fugues and canons. In
essence," GEB was one extended flash having tevitto Kurt Gddel's famous
incompleteness theorem, the human brain, and trstemyy-'consciousness. It is well
described on its cover as "a metaphorical fugumrls and machines".

The Mind's 1 is very different from Gddel, EschBgch. It is an extensively
annotated anthology rather than the work of a simqgrson. It is far more like a
monograph than GEB is, in that it has a unique:gogbrobe the mysteries of 'matter
and consciousness in as vivid and jolting a -waya@ssible, through stories that
anyone can read and understand, followed by caceiuimentaries by Dan Dennett
and myself. Its subtitle is "Fantasies and Reftetion Self and Soul".

One thing that GEB and The Mind's | have in comm®rtheir internal
structure of alternation. GEB alternates betweetodues and chapters; while The
Mind's | alternates between fantasies and reflastibguess | like



This contrapuntal mode, because it crops up agaithe present volume. Here, |
alternate between articles and postscripts.

If GEB is an elaborate fugue on one very compleantd, and Ml is a
collection of-many variations on a theme, then ppshMT is a fantasia employing
several themes. If it were not for the postscriptwould say that it was disjointed.
However, | have made a great effort to tie together diverse themes-Themas-by
writing extensive commentaries that cast the iddasach article in the light of other
articles in the book. Sometimes the postscriptsagmh the length of the piece they
are "post", and in one case (Chapter 24) the pistds quite a bit longer than its
source.

"The reason for that particularly long postscripthat | decided to use it to
describe some aspects of my own current researattifitial intelligence. There are
other places as well in the book where | touch grresearch ideas, though | never go
into technical details. My main concern is to gavelear idea of certain central riddles
about how minds work, diddles that | have run azmger and over again in different
guises. The questions | raise are difficult buhtifthem as beguiling as mathematical
ones. In any case, this book will give readers @ebeinderstanding of how. my
research and the rest of my ideas fit together.

* * *

One aspect of this book that, | must admit, sometinakes me uneasy the
striking disparity in the seriousness of its diéfet topics. How can both Rubik's Cube
and nuclear Armageddon be discussed at equal lemgtfbook by one author? Partly
the answer is that life itself is a mixture thirgismany sorts, little and big, light and
serious, frivolous and formidable, and Metamagida¢mas reflects that complexity.
Life is not worth living if one can never afford bee delighted or have fun. There is
another way of explaining this huge gulf. Elegardtimematical structures can be as
central to a serious modern worldview as are socaicerns, and can deeply
influence one's ways of thinking about anythinggven such somber and colossal
things as total nuclear obliteration. In er to coemend that which is
incomprehensible because it is too huge too compler needs simpler models.
Often, mathematics can provide right starting poiwhich is why beautiful
mathematical concepts o pervasive in explanatiébtiseophenomena of nature on the
microlevel. They-are now proving to be of greatphallso on a larger scale, as Robert
Axelrod's lovely work-on the Prisoner's Dilemma isgpeccably demonstrates (see
Chapter 29).

The Prisoner's Dilemma is poised about halfway betwthe Cube and
Armageddon, in terms of complexity, abstractiomgsiand seriousness. | submit that
abstractions of this sort are direly needed in toues, because many people-even
remarkably smart people-turn off when faced wigues that are too big. We need to
make such issues graspable. To make



them graspable and fascinating as well, we neexhtice people with the beauties of
clarity, simplicity, precision, elegance, balansgnmetry, and so on.

Those artistic qualities, so central to good saeas well as to good insights
about life, are the things that | have tried to lesg@ and even to celebrate in
Metamagical Themas. (It is not for nothing that therd "magic” appears inside the
title!) 1 hope that Metamagical Themas will helpopte to bring more clarity,
precision, and elegance to their thinking aboutasions large and small. | also hope
that it will inspire people to dedicate more ofitrenergies to global problems in this
lunatic but lovable world, because we live in adiof unprecedented urgency. If we
do not care enough now, future generations mayemngt to thank us for their
existence and for our caring.



Section |

Snags and Snarls




Section |:

Snags and Snarls

The title of this section conveys the image of jpeoiatical twistiness, The
twists dealt with here are those whereby a systsemténce, picture, language,
organism, society, government, mathematical stract@eomputer program, etc.)
twists back on itself and closes a loop. A veryegahname for this iseflexivity.
When realized in different ways, this abstracti@tdmes a concrete phenomenon.
Examples are: self-reference, self-descriptiorf;d@tumentation, self-contradiction,
self-questioning, self-response, self-justificatiself-refutation, self-parody, self-
doubt, self-definition, self-creation, self-replimm, self-modification, self-
amendment, self-limitation, self- extension, sglpication, self-scheduling,-self-
watching, and on and on. In the following four cteap, -these strange phenomena are
illustrated in sentences and stories that talk ahmihers, ideas that propagate
themselves from mind to mind, machines that refdithemselves, and games that
modify their own rules. The variety of these lodagpgles is quite remarkable, and the
subject is far, far from being exhausted. Furtheenalthough their connection with
paradox may make reflexive systems seem no morefthaal playthings, study of
them is of great importance in understanding marathematical and scientific
developments of this century, and is becoming ewere central to theories of
intelligence and consciousness, whether naturattdicial Reflexivity will therefore
make many return appearances in this book.
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1.

On Self-Referential Sentences

January, 1981

| never expected to be writing a column for Scientmerican. | remember once,

years ago, wishing | were in Martin Gardner's shiteseemed exciting to be able to
plunge into almost any topic one liked and to saysing and instructive things about
it to a large, well-educated, and receptive audiefitie notion of doing such a thing
seemed ideal, even dreamlike. Over the next sewsals, by a series of total
coincidences (which turned out to be not so totat)et one after another of Martin's
friends. First it was Ray Hyman, a psychologist vhadies deception. He introduced
me to the magician Jerry Andrus. Then | met théissigian and magician Persi

Diaconis and the computer wizard Bill Gosper. Tleame Scott Kim, and soon
afterward, the mathematician Benoit Mandelbrot. &lla sudden, the world seemed
to be orbiting Martin Gardner. He was at the hubaofagic circle, people with

exciting, novel, often offbeat ideas, people witlany-dimensional imaginations.

Sometimes | felt overawed by the whole remarkabiech.

One day, five or so years ago, | had the pleastispending several hours
with Martin in his house, discussing many topicatimematical and otherwise. It was
an enlightening experience for me, and it gave meew view into the mind of
someone who had contributed so much to my own madtieal education. Perhaps
the most striking thing about Martin to me was tégural simplicity. | had been told
that he is an adroit magician. This | found hardo@ieve, because one does not
usually imagine someone so straightforward pullihg wool over anyone's eyes.
However, | did not see him do any magic trickamy saw his vast knowledge and
love of ideas spread out before me, without thghslist trace of pride or pretense.
The Gardners-Martin and his wife Charlotte-enteedi me for the day. We ate lunch
in the kitchen of their cozy three-story housel#ased me somehow to see that there
was practically no trace of mathematics or gamedrioks in their simple but
charming living room.

After lunch-sandwiches that Martin and | made whkilending by the kitchen sink-we
climbed the two flights of stairs to Martin's hidesy. With his old typewriter and all
kinds of curious jottings in an ancient filing cabt



and his legendary library of three-by-five cards, feminded me of an old-time
journalist, not of the center of a constellationneéthematical eccentrics and game
addicts, to say nothing of magicians, anti-occtdfigind of course the thousands of
readers of his column.

Occasionally we were interrupted by the tinklingaobell attached to a string
that led down the stairs to the kitchen, where @©ttar could pull it to get his
attention. A couple of phone calls came, one frdm togician and magician
Raymond Smullyan, someone whose name | had knowa fong time, but who |
had no idea belonged to this charmed circle. Sranllwas calling to chat about a
book he was writing on Taoism, of all things! Fdiogician to be writing about what
seemed to me to be the most anti-logical of hunwiviges sounded wonderfully
paradoxical. (In fact, his book The Tao Is Silentelightful and remarkable.) All in
all, it was a most enjoyable day.

Martin's act will be a hard one to follow. But Ilixmot be trying to be another
Martin Gardner. | have my own interests, and they different from Martin's,
although we have much in common. To express my webtartin and to symbolize
the heritage of his column, | have kept his tifiéathematical Games" in the form of
an anagram: "Metamagical Themas".

What does "metamagical® mean? To me, it means fggoire level beyond
magic". There is an ambiguity here: on the one haheé word might mean
"ultramagical’-magic of a higher order-yet on ttiees hand, the magical thing about
magic is that what lies behind it is always nonmabiThat's metamagic for you! It
reflects the familiar but powerful adage "Truth sganger than fiction." So my
"Metamagical Themas" will, in Gardnerian fashiotiempt to show that magic often
lurks where few suspect it, and, by the opposikenothat magic seldom lurks where
many suspect it.

In his July, 1979 column, Martin wrote a very wareview of my book
Godel, Escher, Bachan Eternal Golden BraidHe began the review with a short
guotation from my book. If | had been asked to guekat single sentence he would
qguote, | would never have been able to predicthisce. He chose the sentence "This
sentences no verb." It is a catchy sentence, |tadmt something about seeing it
again bothered me. | remembered how | had writteoné day a few years earlier,
attempting to come up with a new variation on ahtbeme, but even at the time it
had not seemed as striking as | had hoped it woAfidtr seeing it chosen as the
symbol of my book, | felt challenged. | said to rayghat surely there must be much
cleverer types of self-referential sentence. Andrs®day | wrote down quite a pile of
self-referential sentences and showed them to dsiemwhich began a mild craze
among a small group of us. In this column, | witegent a selection of what |
consider to be the cream of that crop.



Before going further, | should explain the termif:seference". Self-reference
is ubiquitous. It happens every time anyone saysr!] me" or "word" or "speak" or
"mouth”. It happens every time a newspaper prirgosy about reporters, every time
someone writes a book about writing, designs a kmwdut book design, makes a
movie about movies, or writes an article about-ssférence. Many systems have the
capability to represent or refer to themselves smwe to designate themselves (or
elements of themselves) within the system of tbain symbolism. Whenever this
happens, it is an instance of self-reference.

Self-reference is often erroneously taken to b@symous with paradox. This
notion probably stems from the most famous exarmple self-referential sentence,
the Epimenides paradox. Epimenides the Cretan $ailll, Cretans are liars." |
suppose no one today knows whether he said itriarance of its self-undermining
quality or for that very reason. In any case, tWatorelatives, the sentences "l am
lying" and "This sentence is false", have come ¢éokmown as the Epimenides
paradox or the liar paradox. Both sentences arelaes$y self-destructive little gems
and have given self-reference a bad name downdhrthe centuries. When people
speak of the evils of self-reference, they areatslt overlooking the fact that not
every use of the pronoun "I" leads to paradox.

* * *

Let us use the Epimenides paradox as our jumpifiggoint into this
fascinating land. There are many variations orthieene of a sentence that somehow
undermines itself. Consider these two:

This sentence claims to be an Epimenides paraduxt is lying.
This sentence contradicts itself-or rather-well, actually it doesn't!

What should you do when told, "Disobey this comm&nbh the following
sentence, the Epimenides quality jumps out onlgradt moment of thought: "This
sentence contains exactly threee erors." Thera@ightful backlash effect here.

Kurt Godel's famous Incompleteness Theorem in mathematics can be
thought of as arising from his attempt to replicate closely as possible the liar
paradox in purely mathematical terms. With marvelingenuity, he was able to
show that in any mathematically powerful axiomatystem S it is possible to express
a close cousin to the liar paradox, namely, "Thosmiula is unprovable within
axiomatic system S. "

In actuality, the Godel construction yields a mathé&cal formula, not an
English sentence; | have translated the formul&k lvato English to show what he
concocted. However, astute readers may have notltad strictly speaking, the
phrase "this formula" has no referent, since whérraula



is translated into an English sentence, that seatenno longer a formula!

If one pursues this idea, one finds that it leads B vast space. Hence the
following brief digression on the preservation ddlfgeference across language
boundaries. How should one translate the Frenclesea Cette phrase en francais est
difficile a traduire en anglais ? Even if you dot kmow French, you will see the
problem by reading a literal translation: "This tete in French is difficult to
translate into English." The problem is: To whaesldhe subject ("This sentence in
French") refer? If it refers to the sentence ipast of (which is not in French), then
the subject is self-contradictory, making the seogefalse (whereas the French
original was true and harmless); but if it refeosthe French sentence, then the
meaning of "this" is strained. Either way, someghifisquieting has happened, and |
should point out that it would be just as disquigtialthough in a different way, to
translate it as: "This sentence in English is diffi to translate into French." Surely
you have seen Hollywood movies set in France, iichvhll the dialogue, except for
an occasional Bonjour or similar phase, is in Bigliwhat happens when Cardinal
Richelieu wants to congratulate the German baraonhfe excellent command of
French? | suppose the most elegant solution idforto say, "You have an excellent
command of our language, mon cher baron ", ancelé@aat that.

But let us undigress and return to the Gddeliamtda and focus on its
meaning. Notice that the concept of falsity (in liae paradox) has been replaced by
the more rigorously understood concept of provihilihe logician Alfred Tarski
pointed out that it is in principle impossible tarislate the liar paradox exactly into
any rigorous mathematical language, because ierevpossible, mathematics would
contain a genuine paradox -a statement both trddadse-and would come tumbling
down.

Godel’s statement, on the other hand, is not paiedl though it constitutes
a hair-raisingly close approach to paradox. Itsuvnt to be true, and for this reason,
it is unprovable in the given axiomatic system. Téneelation of Godel's work is that
in any mathematically powerful and consistent axatimsystem, an endless series of
true but unprovable formulas can be constructethbytechnique of self-reference,
revealing that somehow the full power of human reathtical reasoning eludes
capture in the cage of rigor.

In a discussion of Goédel's proof, the philosophetiaktl Van Orman Quine
invented the following way of explaining how sedfference could be achieved in the
rather sparse formal language Godel was employghgne's construction yields a
new way of expressing the liar paradox. It is this:



"yields falsehood, when appended to its quotatignelds falsehood, when
appended to its quotation.

This sentence describes a way of constructing taioelypographical entity -namely,
a phrase appended to a copy of itself in quotese'Wjou carry out the construction,
however, you see that the end product is the seatiself-or a perfect copy of it.
(There is a resemblance here to the way self-rbic is carried out in the living
cell.) The sentence asserts the falsity of the tcocted typographical entity, namely
itself (or an indistinguishable copy of itself). &hwe have a less compact but more
explicit version of the Epimenides paradox.

It seems that all paradoxes involve, in one waywother, self-reference,
whether it is achieved directly or indirectly. Asthce the credit for the discovery-or
creation-of self-reference goes to Epimenides thetad, we might say: "Behind
every successful paradox there lies a Cretan.”

On the basis of Quine's clever construction we caate a self-referential
question:

What is it like to be asked,
"What is it like to be asked, self-embedded in gadfter its comma?"
self-embedded in quotes after its comma?

Here again, you are invited to construct a typolgiegd entity that turns out, when the
appropriate operations have been performed, to dasmtical with the set of

instructions. This self-referential question suggdhbe following puzzle: What is a
guestion that can serve as its own answer? Reauglg enjoy looking for various

solutions to it.

When a word is used teferto something, it is said to be being used. Whewwl is
guoted though, so that one is examining it for its scefaaspects (typographical,
phonetic, etc.), it is said to be beimgntioned The following sentences are based on
this famous use-mention distinction:

You can't have your use and mention it too.

You can't have "your cake" and spell it "too".

"Playing with the use-mention distinction” isn't/&eything in life, you know".

In order to make sense of "this sentence", you helle to ignore the quotes in
Ilitll.



T'his is a sentence with "onions", "lettuce”, "tdolaand "a side of fries to go".
This is a hamburger with vowels, consonants, comuauas a period at the end.

The last two are humorous flip sides of the sanea.idHere are two rather extreme
examples of self-referential use-mention play:

Let us make a new convention: that anything endasetriple quotes-for
example, ""No, | have decided to change my mincernwthe triple quotes close,
just skip directly to the period and ignore evenythup to it"'-is not even to be
read (much less paid attention to or obeyed).

A ceux qui ne comprennent pas l'anglais, la phcése ci-dessous ne dit rien:
"For those who know no French, the French sentehae introduced this
quoted sentence has no meaning."

The bilingual example may be more effective if yknow only one of the_ two
languages involved.

Finally, consider this use-mention anomaly: "i ddobegin with a capital
letter.” This is a sentence referring to itselftbg pronoun "I", a bit mauled, instead
of through a pointing-phrase such as "this senterszeh a sentence would seem to
be arrogantly proclaiming itself to be an animagerd. Another example would be "I
am not the person who wrote me." Notice how easdy understand this curious
nonstandard use of "I". It seems quite naturale@adrthe sentence this way, even
though in nearly all situations we have learnedutzonsciously create a mental
model of some person-the sentence's speaker aruoitvhom we attribute a desire
to communicate some idea. Here we take the "I" mew way. How come? What
kinds of cues in a sentence make us recognizenean the word "I" appears, we are
supposed to think not about the author of the seetéut about the sentence itself?

* * *

Many simplified treatments of Gddel's work give the English translation of his
famous formula the following: "I am not provableariomatic system S. " The self-
reference that is accomplished with such sly trigke the formal system is finessed
into the deceptively simple English word "I", an@ wan-in fact, we automatically
do-take the sentence to be talking about itselit iYes hard for us to hear the
following sentence as talking about itselfalteadytook the garbage out, honey."
The ambiguous referring possibilities of the fipgrson pronoun are a source of many
interesting self-referential sentences. Consideséh.



| am not the subject of this sentence.

| am jealous of the first word in this sentence.
Well, how about that-this sentence is about me!
| am simultaneously writing and being written.

This raises a whole new set of possibilities. Cotldl" stand for the writing
instrument ("I am not a pen"), the language ("l edinom Indo-European roots"), the
paper ("Cut me out, twist me, and glue me to forMabius strip, please")? One of
the most involved possibilities is that "I" standst for the physical tokens we
perceive before us but for some more ethereal atahgible essence, perhaps the
meaning of the sentence. But then, what is meanihg?next examples explore that
idea:

| am the meaning of this sentence.
| am the thought you are now thinking.
| am thinking about myself right now.

| am the set of neural firings taking place in ybwain as you read the set of
letters in this sentence and think about me.

This inert sentence is my body, but my soul isaligancing in the sparks of
your brain.

The philosophical problem of the connections amBlegonic ideas, mental activity,
physiological brain activity, and the external syisbthat trigger them is vividly
raised by these disturbing sentences.

This issue is highlighted in the self-referentialegtion, "Do you think
anybody has ever haatecisely this thoughbefore?" To answer the question, one
would have to know whether or not two differentibsacan ever have precisely the
same thought (as two different computers can recipely the same program). An
illustration of this possibility may be found indtire 24-2. 1 have often wondered:
Can one brain have the same thought more than olsce? thought something
Platonic, something whose essence exists indepdnd#rthe brain it is occurring
in? If the answer is "Yes, thoughts are brain-iredeent”, then the answer to the self-
referential question would also be yes. If it i$,iben no one could ever have had the
same thought before-not even the person thinking it

Certain self-referential sentences involve a cwi&ind of communication
between the sentence and its human friends:



You are under my control because | am choosingtgxadat words you are
made out of, and in what order.

No, you are under my control because you will reatll you have reached the
end of me.

Hey, down there-are you the sentence | am writmgthe sentence | am
reading?

And you up there-are you the person writing meherperson reading me?

You and I, alas, can have only one-way communioatior you are a person
and , a mere sentence.

As long as you are not reading me, the fourth wafrdhis sentence has no
referent.

The reader of this sentence exists only while regdie.

Now that is a rather frightening thought! And yet, by it&/ro peculiar logic, it is
certainly true.

Hey, out there-is that you reading me, or is it sorne else?
Say, haven't you written me somewhere else before?
Say, haven't | written you somewhere else before?
The first of the three sentences above addresseesdtler; the second addresses its
author. In the last one, an author addresses arsant
Many sentences include words whose referents axk thafigure out because of
their ambiguity-possibly accidental, possibly detiate:
Thit sentence is not self-referential because™thithot a word.

No language can express every thought unambigudesist of all this one.

In the Escher-inspired Figure 1-1, visual and vedrabiguity are simultaneously
exploited.



FIGURE 1-1.Ambiguity: What is being described-the hand, orthiging? [Drawing
by David Moser, after AL C. Eschgr

Let us turn to a most interesting category, narselytences that deal with the
languages they are in, once were in, or might e in:

When you are not looking at it, this sentence iSpanish.

| had to translate this sentence into English bgeeaducould not read the
original Sanskrit.

The sentence now before your eyes spent a mortfumgarian last year and
was only recently translated back into English.

If this sentence were in Chinese, it would say dbing else.
.siht ekil ti gnidaer eb d'uoy werbeH ni erew eaestsiht fl

The last two sentences are examples of countedlctnditionals. Such a
sentence postulates in its first clause (the adertg some contrary-to-fact situation
(sometimes called a "possible world") and extraggslain its second clause (the
consequent) some consequence of it. This typentésee opens up a rich domain for
self-reference. Some of the more intriguing seflérential counterfactual conditionals
| have seen are the following:



If this sentence didn't exist, somebody would hawvented it. If | had finished
this sentence,

If there were no counterfactuals, this sentenceldvoat be paradoxical.
If wishes were horses, the antecedent of this ¢iondil would be true.
If this sentence were false, beggars would ride.

What would this sentence be like if it were nof-seferential?

What would this sentence be like if it were 3?

Let us ponder the last of these (invented by S€ott) for a moment. In a
world wheren actually did have the value 3, you wouldn't ask about how thing
would be if it were 3. Instead, you might muse #ifvere 2" or "ifr weren't3". So
one's first answer to the question might be thghat would this sentence be likenif
weren't 3?". But there is a problem. The referdritlas sentence" has now changed
identity. So is it fair to say that the second sane is an answer to the first? It is a
little like a woman who muses, "What would | berdpinow if | had had different
genes?" The problem is that she would not be Heis® would be someone else,
perhaps the little boy across the street, playmigis sandbox. Personal pronouns like
"I" cannot quite keep up with such strange hypatlaé¢ivorld-shifts.

But getting back to Scott Kim's counterfactualhbsld point out that there is
an even more serious problem with it than so fantroeed. Changing the value of
is, to put it mildly, a radical change in matherogtiand presumably you cannot
change mathematics radically without having radjcahanged the fabric of the
universe within which we live. So it is quite dofubtthat any of the concepts in the
sentence would make any sense \fere 3 (including the concepts of", "3", and so
on).

Here are two more counterfactual conditionals tbipyour pipe and smoke:

If the subjunctive was no longer used in Englidhis tsentence would be
grammatical.

This sentence would be seven words long if it véxaevords shorter.
These two lovely examples, invented by Ann Traih@ws also responsible for quite a

few others in this column), bring us around to sanés that comment on their own
form. Such sentences are quite distinct from ones



that comment on their own content (such as thepmadox, or the sentence that says
"This sentence is not about itself, but about weethis about itself."). It is easy to
make up a sentence that refers to its own formithsihard to make up an interesting
one. Here are a few more quite good ones:

because | didn't think of a good beginning for it.
This sentence was in the past tense.

This sentence has contains two verbs.

This sentence contains one numeral 2 many.

a preposition. This sentence ends in

In the time it takes you to read this sentencehtgigix letters could have been
processed by your brain.

David Moser, a composer and writer, is a detector @eator of self-reference and
frame-breaking of all kinds. He has even writtestary in which every sentence is
self-referential (it is included in Chapter 2).night seem unlikely that in such a
limited domain, individual styles could arise ahaufish, but David has developed a
self-referential style quite his own. As a mutuaérid (or was it David himself?)
wittily observed, "If David Moser had thought ugstisentence, it would have been
funnier.” Many Moser creations have been used ab®&mme further Moserian
delights are these:

This is not a complete. Sentence. This either.
This sentence contains only one nonstandard Eniistpah.

This gubblick contains many nonsklarkish EnglistitZpahs, but the overall
pluggandisp can be glorked from context.

This sentence has cabbage six words.
In my opinion, it took quite a bit of flutzpah tagt throw in a random word so that

therewould be cabbage six words in the sentence. That idgaréd the following:
"This sentence has five (5) words." A few more raiemeous Moserian gems follow:



This is to be or actually not two sentences tatha, is the question, combined
It feelssooogood to have your eyes run over my curves aritsser
This sentence is a !!!! premature punctuator

Sentences that talk about their own punctuatiorthaspreceding one does,
can be quite amusing. Here are two more:

This sentence, though not interrogative, nevertisedands in a question mark?
This sentence has no punctuation semicolon thestteperiod

Another ingenious inventor of self-referential sames is Donald Byrd,
several of whose sentences have already been hegd.don too has his own very
characteristic way of playing with self-referengé®o of his sentences follow:

This hear sentence do'nt know Inglish purty good.
If you meet this sentence on the board, erase it.

The latter, via its form, alludes to the Buddhsyiag "If you meet the Buddha on the
road, kill him."

Allusion through similarity of form is, | have digeered, a marvelously rich
vein of self-reference, but unfortunately this @eiis too short to contain a full proof
of that discovery. | shall explicitly discuss ortiwo examples. The first is "This
sentence verbs good, like a sentence should."ritsapy allusion is to the famous
slogan "Winston tastes good, like a cigarette stipand its secondary allusion is to,
"This sentence no verb." The other example involtres following lovely self-
referential remark, once made by the composer Qalge: "I have nothing to say, and
| am saying it." This allows the following ratheukgle twist to be made: "I have
nothing to allude to, and | am alluding to it."

* * *

Some of the best self-referential sentences amt bhbsweet, relying for their effect
on secondary interpretations of idiomatic expressior well-known catch phrases.
Here are five of my favorites, which seem to defyeo types of categorization:

Do you read me?



This point is well taken.

You may quote me.

| am going two-level with you.

| have been sentenced to death.
In some of these, even sophisticated non-nativakgge would very likely miss
what's going on.

Surely no article on self-reference would be corgpleithout including a few
good examples of self-fulfilling prophecy. Here aréew:

This prophecy will come true.

This sentence will end before you can say "Jack Rob

Surely no article on self-reference would be congpigithout including a few
good examples of self-fulfilling prophecy.

Does this sentence remind you of Agatha Christie?

That last sentence-one of Ann Trail's-is intrigui@iearly it has nothing to do with
Agatha Christie, nor is it in her style, and so #mswer ought to be no. Yet I'll be
darned if | can read it without being reminded afagha Christie! (And what is even
stranger is that | don't know the first thing ab&gatha Christie!)

In closing, | cannot resist the touching plea & thllowing Byrdian sentence:

Please, oh please, publish me in your collectiosedifreferential sentences!

Post Scriptum.

This first column of mine triggered a big wave offrespondence, some of which is
presented in the next chapter. Most of the cornedpoce was light-hearted, but there
were a number of serious letters that intrigued IHexe is a repartee that appeared in
the pages o8cientific Americam few months later.

The kind of structural analysis engaged in, andréselting questions
raised by, Douglas Hofstadter in his amusing amdgimng article concerning
self-referential sentences need not lead inevitebbafflement of the reader.



Help is at hand from the "laggard science" psyoimldout only from that
carefully defined quarter of psychology known akaaeor analysis, which was
pt ogenerated by the famous Harvard psychologisE.BSkinner almost 50
years ago.

In examining the implications of linguistic analgs&uch as Hofstadter's for
the serious student of verbal behavior, Skinnerroents in his boolAbout
Behaviorism(pages 98-99) as follows:

Perhaps there is no harm in playing with senteitelsis way or in
analyzing the kinds of transformations which dalomot make sentences
acceptable to the ordinary reader, but it is atilaste of time, particularly
when the sentences thus generated could not havedeitted as verbal
behavior. A classical example is a paradox, suchhas sentence is false’,
which appears to be true if false and false if.tiiee important thing to
consider is that no one could ever have emittedsérgence as verbal
behavior. A sentence must be in existence befemeaker can say, 'This
sentence is false', and the response itself willseove, since it did not
exist until it was emitted. What the logician arduist calls a sentence is
not necessarily verbal behavior in any sense wbails for a behavioral
analysis.

As Skinner pointed out long ago, verbal behaviosults from
contingencies of reinforcement arranged by verbatraunities, and it is these
contingencies that must be analyzed if we are &mtitly the variables that
control verbal behavior. Until we grasp the fullgart of Skinner's position,
which goes beyond structure to answdrty we behave as we do verbally or
nonverbally, we shall continue to fall back on giestific formulations that are
about as useful in understanding these phenomengloéstadter's quaint
metaphorical speculation: "Such a sentence woukinséo be arrogantly
proclaiming itself to be an animate agent."

George Brabner
College of Education
University of Delaware

| felt compelled to reply to Professor Brabnertiasting views about these matters,
and so here is what | wrote:

| assume that the quote from B. F. Skinner refl@ctfessor Brabner's own
sentiments about the likelihood of self-referentitierances. | am always baffled
by people who doubt the likelihood of self-refererand paradox. Verbal behavior
comes in many flavors. Humor, particularly selfereintial humor, is one of the
most pervasive flavors of verbal behavior in thesittiry. One has only to watch
the Muppets or Monty Python on television to seesdeand intricate webs of self-
reference. Even advertisements excel in self-ratere

In art, Rene Magritte, Pablo Picasso, M. C. Eschelnn Cage, and dozens
of others have played with the level-distinctionvieen that which represents and
that which is represented. The "artistic behavibgt results includes much self-
reference and many confusing and sometimes extiilgha paradoxical



tangles. Would Professor Brabner say that no on&laever have "emitted" such
works as "artistic behavior"? Where is the borderh

Ordinary language, as | pointed out in my columm filed with self-
reference, usually a little milder-seeming than tkey sharply pointed paradoxes
that Professor Brabner objects to. "Mouth”, "wor@dhd so on are all self-
referential. Language is inherently filled with thetential of sharp turns on which
it may snag itself.

Many scholarly papers begin with a sentence abthé purpose of this
paper". Newspapers report on their own activitiesnceivably on their own
inaccuracies. People say, "I'm tired of this cosagon." Arguments evolve about
arguments, and can get confusingly and painfull§-iseolved. Has Professor
Brabner never thought of "verbal behavior" in tigt? It is likely that in hunting
woolly mammoths, no one found it extraordinarilkelly to shout, "This sentence
is false!" However, civilization has come a longyw&ince those days, and the
primitive purposes of language have by now beenosinburied under an
avalanche of more complex purposes.

Part of human nature is to be introspective, tdoerdPart of our "verbal
behavior" deliberately, often playfully, exploreshet boundaries between
conceptual levels of systems. All of this has @strin the struggle to survive, in
the fact that our brains have become so flexibdé thuch of their time is spent in
dealing with their own activities, consciously onconsciously. It is simply a
consequence of representational power-as Kurt GeldeWwed-that systems of
increasing complexity become increasingly self-rexial.

It is quite possible for people filled with selflat to recognize this trait in
themselves, and to begin to doubt their self-dotdelf. Such psychological
dilemmas are at the heart of some current theofieserapy. Gregory Bateson's
"double bind", Victor Frankl's "logotherapy", an@W Watzlawick's therapeutic
ideas are all based on level-crossing paradoxdsctba up in real life. Indeed,
psychotherapy is itself based completely on tha wfea "twisted system of self--a
self that wants to reach inward and change sonmmuprably wrong part of itself.

We human beings are the only species to have eaVolwemor, art,
language, tangled psychological problems, even wareness of our own
mortality. Self-reference-even of the sharp Epirdesi type-is connected to
profound aspects of life. Would Professor Brabnegua that suicide is not
conceivable human behavior?

Finally, just suppose Professors Skinner and Braaresright, and no one
ever says exactly "This sentence is false.” Wohid mean that study of such
sentences is a waste of time? Still not. Physiagidy ideal gases because they
represent a distillation of the most significaninpiples of the behavior of real
gases. Similarly, the Epimenides paradox is analigeradox"-one that cuts
crisply to the heart of the matter. It has openpdvast domains in logic, pure
science, philosophy, and other disciplines, and @ahtinue to do so despite the
skepticism of behaviorists.

It is a curious coincidence that the only othedydp my article that was printed in
the "Letters" column ofScientific Americanalso came from the University of
Delaware. Here it is:



| hope that you do not receive any correspondenoearning Douglas R.
Hofstadter's article on self-reference. | shouke lto inform your readers that
many years of study on this problem have convimeco conclusion whatsoever
can be drawn from it that would stand up to a mdfeescrutiny. There is no
excuse forScientific Americarto publish letters from those cranks who consider
such matters to be worthy of even the slightestaot

A. J. Dale
Department of Philosophy
University of Delaware

| replied as follows:

Many years of reading such letters have convinced that no reply
whatsoever can be given to them that would stant @omoment's scrutiny. There
is no excuse for publishing responses to thoseksraho send them.

After these two exchanges had appeared in printinaber of people remarked to
me that they'd read the two letters from Delawdea had attacked me, and had
enjoyed my responses. Two; | guess it wasn't sdoabvthat Dale's letter was
completely tongue-in-cheek. In fact, that was d&p

* * *

Two other letters stand out sharply in my memoryneQOwvas from an
individual who signed himself (I presume it is ale)as "Mr Flash gFiasco".
Mr Flash insisted that a sentence cannot say wisabivs The former concerns only
its content which is supposedly independent of how it mangéself in print, while
the latter is a property exclusively of fisrm, that is, of the physical sentence only
when it is in print. This distinction sounds crystéear at first, but in reality it is mud-
blurry. Here is some of what Flash wrote me:

For a sentence to attempt to say what it shows isommit an error of
logical types. It seems to be putting a round peg & square hole, whereas it is
instead putting a round peg into something whichas a hole at all, square or
otherwise. This is a category mismatch, not a patald is like throwing the recipe
in with the flour and butter and eggs. The sourfethe equivocation is an
illegitimate use of the term 'this’. 'This' canrgoio virtually anything, but 'this’
cannot point to itself. If you stick out your ind&rger, you can point to virtually
anything; and by curling it you can even point ke tpointing finger; but you
cannot point to pointing. Pointing is of a highegital type than the thing which is
doing the pointing. Similarly, the referent of &hsentence' can be virtually
anything but that sentence. Sentences of the faemplified by 'This sentence no
verb.' and 'This sentence has a verb.' are notfarefied: they commit fallacies of
logical type equivocation. Thus their self-referahtharacter is not genuine and
they present no problem as paradoxes.



There will always be people around who will objéttthis manner, and in the
Brabnerian manner. Such people think it is possibleiraw a sharp line between
attributes of a printed sentence that can be cersidpart of itsform (e.g., the
typeface it is printed in, the number of wordsantains, and so on), and attributes
that can be considered part of its content (ire,things and events and relationships
that it refers to).

Now, | am used to thinking about language in teohfow to get a machine to
deal with it, since | look at the human brain aseay complex machine that can
handle language (and many other things as wellchifi@s, in trying to make sense
of sentences, have access to nothing more tharfothe of such sentences. The
content, if it is to be accessible to a machins,tbae derived, extracted, constructed,
or created somehow from the sentence's physicattste, together with other
knowledge and programs already available to thehinac

When very simple processing is used to operate sengence, it is convenient to
label the information thus obtained "syntactic"r Hestance, it is clearly a syntactic
fact about "This sentence no verb." that it corgaix vowels. The vowel-consonant
distinction is obviously a typographical one, agdagraphical facts are considered
superficial and syntactic. But there is a probleareh With differentdepths of
processingaspects of different degrees of "semanticity” rnaydetected.

Consider, for example, the sentence "Mary was gie&terday.” Let's call it
Sentence MListed below are the results of seven differesjrdes of processing of
Sentence Mby a hypothetical machine, using increasingly ssiiated programs and
increasingly large knowledge bases. You shouldktloh them as being English
translations, for your convenience, of computatietractures inside the machine that
it can act on and use fluently.

. Sentence M contains twenty characters.

. Sentence M contains four English words.

. Sentence M contains one proper noun, one orerladw that order. .

. Sentence,M contains one human's name, one dinkarb, one adjective
describing a potential health state of a livingigeiand one temporal adverb, in
that order.

5. The subject of Sentence M is a pointer to arnviddal named "Mary', the
predicate is an ascription of ill health to theiundual so indicated, on the day
preceding the statement's utterance.

6. Sentence M asserts that the health of an indéNidamed 'Mary' was not good
the day before today.

7. Sentence M says that Mary was sick yesterdal, vee adjective, and

A WN PP

Just where is the boundary line that says, "You'tcdon that much
processing!"? A machine that could go as far asiorr7 would have



actually understooeht least in some rudimentary sense-the conter@eotence M.
Work by artificial-intelligence researchers in thigeeld of natural language
understanding has produced some very impressivaltseslong these lines,
considerably more sophisticated than what is shbene. Stories can be "read" and
"understood", at least to the extent that certadkof questions can be answered by
the machine when it is probed for its understandfdgch questions can involve
information not explicitly in the story itself, anget the machine can fill in the
missing information and answer the question.

| am making this seeming digression on the proogssif language by
computers because intelligent people like Mr Flgblasco seem to have failed to
recognize that the boundary line between form aodtemt is as blurry as that
between blue and green, or between human and dpe.cOmparison is not made
lightly. Humans are supposedly able to get at tbentent" of utterances, being
genuine language-users, while apes are not. Bulasg@age research clearly shows
that there is some kind of in-between world, wheeertain degree of content can be
retrieved by a being with reduced mental capaditnental capacity is equated with
potential processing depth, then it is obvious vithynakes no sense to draw an
arbitrary boundary line between the form and theteat of a sentenc&orm blurs
into content as processing depth increasas as | have always liked to say, "Content
is just fancy form." By this | mean, of course,ttheontent"” is just a shorthand way of
saying "form as perceived by a very fancy apparefymble of making complex and
subtle distinctions and abstractions and connegtiomprior concepts".

Flash gFiasco's down-home, commonsense distindietween form and
content breaks down swiftly, when analyzed. Hisretiag image of someone making
a "category error" by throwing a recipe in with th@ur and butter and eggs reveals
that he has never had Recipe Cake. This is a detictake whose batter is made out
of cake recipes (if you use pie recipes, it waaste nearly as good). The best results
are had if the recipes are printed in French, iskBaville Roman. A preponderance of
accents aigusends a deliciously piquant aroma to the cake.rbyommendation to
Brabner and gFiasco is: "Let them eat recipes."

* * *

Finally, | come to John Case, a computer scientisb wrote from Yale,
insisting that there is no conceptual problem wbetsr in translating the French
sentence Cette phrase en franfais est dicile a traduire emlais " into English.
Case's translation was the following English serden

The French sentenceCétte phrase en franfais est difficile a traduire e
anglais' is difficult to translate into English.



In other words, Case translatesselfreferential French sentence into ather
referential English sentence. The English sent¢sl&s about the French sentence-in
fact it quotes it completely! Something radicalnsssing here. At one level, of
course, Case is right: now the two sentences, omeck and one English, both are
talking about (or pointing to) the same thing (French sentence). But the absolute
crux of the French one is its tangledness; the iEimgbhne completely lacks that
quality. Clearly Case has had to make a sacriiacgmpromise.

The alternative, which | prefer, is to constructdnglish an analogue to the
French sentence: aelfreferential English sentence, one that has a ¢anglss
isomorphic to that of the French sentence. Thalisrev theessencef the sentence
lies, after all! "But is that itfranslation?" you might ask. A good question.

lonesco once remarked, "The French for London igsPa(Use-mention
fanatic that | am, | assume that he meant "The dfrefor "London' is "Paris' ",
although it is pungent either way.) What he meamts what in understanding
situations, French people tend to translate theim timeir own frame of reference.
This is of course true for all of us. If Mary tekgin, "My brother died”, and if Ann
does not know Mary's brother, then how can she nstaied this statement? Surely
projection is of the essence: Ann will imagine bem brother dying (if she has one-
and if not, then her sister, a good friend, pogs#ven a pet!). This alternate frame of
reference allows Ann to empathize with Mary. NowArin did know Mary's brother
somewhat, then she might flicker between thinkihgim as the person she vaguely
remembers and thinking of her own brother (friepdt, or whatever) dying. This
dilemma (discussed further in the postscript toi&a24) arises for all beings with
their own preferred vantage points: Do | map thimgs what they would be for me,
or do | stand apart and survey them completelyatively and impassively?

Case is advocating the latter, which is all veryl e an intellectual stance to
adopt, but when it comes to real life, it just wanit the mustard. To be concrete, one
might ask: What was the actual solution used in Ehench edition ofScientific
American? The answer, surprising no one, | hope, was 'titEs English sentence is
difficult to translate into French." | rest my case

* * *

| wonder what literalists like John Case would sfjgas the proper
translation of the title of the bodXl the President's Mefa book about the downfall
of President Nixon, a downfall that none of the gdlecaround him could prevent).
Would they say thaTous les hommes du Presidédilis the bill admirably? Back-
translated rather literally, it means "All the mefrthe President”. It completely lacks
the allusion -the reference by similarity of form-the nursery rhyme "Humpty
Dumpty". Is that dispensable? In my



opinion, hardly. To me, the essence of the titdes in that allusion. To lose that
allusion is to deflate the title totally.

Of course, what do | mean by "that allusion"? Dwish the French title to
contain, somehow, an allusion to an English nurskyyne? That would be rather
pointless. Well, then, do | want the French titeatllude to the French version of
"Humpty Dumpty"? It all depends how well known that But given that Humpty
Dumpty is practically an unknown figure to Frengeaking people, it seems that
something else is wanted. Any old French nurseyyng? Obviously not. The critical
allusion is to the lines "All the King's horses/ ddall the King's men/ Couldn't put
Humpty together again." Are theegwywherein French literature-lines with a similar
import? If not, how about in French popular sonigsErench proverbs? Fairy tales?

One might well ask why French-speaking people woeNgr care about
reading a book about Watergate in the first placal even if they did want to read it,
shouldn't it becompletelytranslated, so that it happens in a French-spgadiiy?
Come to think of it, didn't loratno once remarkttilae French for Washington is
Montreal?

Clearly, this is carrying things to an extreme. fEhenust be some middle
ground of reasonableness. These are matters dé gudgment, and they are where
being human and flexible makes all the differerRigid rules about translation may
lead you to a kind of mechanical consistency, luhe sacrifice of all depth and
charm. The problem of self-referential sentencéssthe tip of the iceberg, as far as
translation is concerned. It is just that theseassshow up very early when direct
self-reference is concerned. When self-referencerdference in general, for that
matter) is indirect, mediated by form, then fludi$ required. The understanding of
such sentences involves a mixture of deriving thr@ent and yet retaining the form in
mind, letting qualities of the form conjure up ftag and enhance the meaning with a
halo of not-quite-conscious pseudo-meanings, catioois, flavors, that flicker in the
mind, not quite in reach, not quite out of reachif-Beference is a good starting point
for investigation of this kind of issue, becauses iso much on the surface there. You
can't sweep the problems under the rug, even thsoigie would like to do so.

* * *

This first column, together with this postscriptoyides a good introduction to
the book as a whole, because many central issee®ached on: codes, translation,
analogies, artificial intelligence, language ancchiaes, mind and meanings, self and
identity, form and content-all the issues | oridimavas motivated by when first
writing that collection of teasing self-referents@ntences.



2

Self-Referential Sentences:
A Follow-Up

January, 1982

As January has rolled around again, | thought I'& givfollow-up to my column of
a year ago on self-referential sentences, andishahat this column is; however,
before we get any further, | would like to take antage of this opening paragraph to
warn those readers whose sensibilities are offenofedexplicit self-referential
material that they probably will want to quit reaglibefore they reach the end of this
paragraph, or for that matter, this sentence-it thts clause-even this noun phrase-
in short,this.

Well, now that we've gottetiat out of the way, | would like to say that, since
last January, | have received piles upon pilesetifreferential mail. Tony Durham
astutely surmised: "What with the likely volumereplies, | should not think you are
reading this in person." John C. Waugh's lettepg®@i "Help, I'm buried under an
avalanche of reader's responses!" At first, | tiwWyaugh himself was empathizing
with my plight, putting words into my own mouth,tithen | realized it was his letter
calling for help. Fortunately, it was rescued, ama is comfortably nestled in a
much reduced pile. Indeed, | have had to cull ftbat massive influx of hundreds of
replies a very small number. Here | shall presentesof my favorites.

Before leaving the topic of mail, | would like toipt out that the postmark on
Ivan Vince's postcard from Britain cryptically rerkad, "Be properly addressed.”
Was this an order issued by the post office topthstcard itself? If so, then British
postcards must be far more intelligent than Amerioaes; | have yet to meet a
postcard that could read, let alone correct its adaress. (One postcard that reached
me was addressed to me in car®©ainimagazine! And yet somehow it arrived.)

| was flattered by a couple of self-undermining gdiments. Richard Ruttan
wrote, "l just can't tell you how much | enjoyeduydirst article.", and John Collins
said, "This does not communicate my delight at dayis column." | was also pleased
to learn that my fame had spread as far as thesmmeam at the Tufts University
Philosophy Department, where Dan



Dennett discovered "This sentence is graffiti. -Glas R. Hofstadter" penned on the
wall.

A popular pastime was the search for interestin§aseswering questions.
However, only a few succeeded in genuinely ' jomtsi(jumping out of the system),
which, to me, means being truly novel. It seems shacesses in this limited art form
are not easy to come by. John Flagg cynically reeth(l paraphrase slightly): "Ask
a self-answering question, and get a self-questgpainswer.”" One of my favorites
was given by Henry Taves: "I fondly remember adrgtexam | encountered in
boarding school that contained the following: 'Write a question suitable for a final
exam in this course, and then answer it." My respowas simply to copy that
sentence twice." | was delighted by this. Latemrupeflection, | began to suspect
something was slightly wrong here. What do youkfin

Richard Showstack contributed two droll self-ansagrquestions: "What
question no verb?" and "What is a question thattioes the word ‘'umbrella’ for no
apparent reason?" Jim Shiley sent in a clever ¢naityl modify slightly into "Is this a
rhetorical question, or is this a rhetorical quast' He also contributed the following
idea:

Take a blank sheet of paper and on it write:
How far across the page will this sentence run?

Now if some polyglot friend of yours points out thdne same string of

phonemes in Ural-Altaic means '2.3 inches', sendanfeee subscription to

Scientific American. Otherwise, if the inscriptiaf a question counts both as
the question and as unit of measure, | at leasadstoby prize. But | think

somehow | bent the rules.

My own solutions to the problem of the self-answerquestion are actually
not so much selénsweringas seHprovoking as in the following example: "Why are
you asking mehat out of the blue?" It is obvious that when the dioesis asked out
of the blue, it might well elicit an identical resyse, indicating the hearer's
bewilderment.

Philip Cohen relayed the following anecdote aboseanswering question,
from Damon Knight: "Terry Carr, an old friend, serst a riddle on a postcard, then
the answer on another postcard. Then he sent ubearraddle: "How do you keep a
turkey in suspense?' and never sent the answesr Affiout two weeks, we realized
thatwasthe answer."”

Several of the real masterpieces sent in belongvhat | call theself-
documentingategory, of which a simple example is Jonathast' $6T his



sentence contains ten words, eighteen syllablesiahdfour letters.” A neat twist is
supplied by John Atkins in his sentence " 'Has teigh letters' does." The self-
documenting form can get much more convoluted atrdspective. An example by
the wordplay master Howard Bergerson was broughtyt@ttention by Philip Cohen.
It goes:

In this sentence, the worhd occurs twice, the wordight occurs twice, the
word four occurs twice, the worfburteenoccurs four times, the word occurs
twice, the wordsevenoccurs twice, the worthe occurs fourteen times, the
word this occurs twice, the wordimes occurs seven times, the wotdice
occurs eight times and the wosabrd occurs fourteen times.

That is good, but the gold medal in the categomeserved for Lee Sallows,
who submitted the followintpur de force

Only the fool would take trouble to verify that feentence was composed of
ten a's, three b's, four c's, four d's, forty-ss¢ sixteen f's, four g's, thirteen h's,
fifteen i's, two Kk's, nine I's, four m's, twenty4i n's, twenty-four o's, five p's,

sixteen r's, forty-one s's, thirty-seven t's, té3) might v's, eight w's, four x's,

eleven y's, twenty-seven commas, twenty-three egusts, seven hyphens,
and, last but not least, a single !

| (perhaps the fool) did take trouble to verify tivbole thing. First, though, |
carried out some spot checks. And | must say tlirwthe first random spot check
worked (I think | checked the number of "g's), th& a strong psychological effect:
all of a sudden, the credibility rating of the wlhadentence shot way up for me. It
strikes me as weird (and wonderful) how, in certitnations, the verification of a
tiny percentage of a theory can serve to powerfstitgngthen your belief in the full
theory. And perhaps that's the whole point of thetence!

The noted logician Raphael Robinson submitted gfylguzzle in the self-
documenting genre. Readers are asked to compkefeltbwing sentence:

In this sentence, the number of occurrences of 0,jof 1is __, of 2is __, of
3is__,of4is__,of5is _,of6is__,of 7is of 8is __,and of 9is _.

Each blank is to be filled with a numeral of onensore digits, written in
decimal notation. Robinson states that there aaetgxtwo solutions. Readers might
also search for two sentences of this form thaudwnt each other, or even longer
loops of that kind.

Clearly the ultimate in self-documentation wouldebgentence that does more
than merely inventory its parts; it would be a sece that includes a rule as well,
telling all the King's men how to put those paré&ltogether again to create a full
sentence-in short, a self-reproducing sentenceh Suc



a sentence is Willard Van Orman Quine's Englisiditem of Kurt Godel's classic
metamathematical homage to Epimenides the Cretan:

"yields falsehood when appended to its quotatigmelds falsehood when
appended to its quotation.

Quine's sentence in effect tells the reader howotwstruct a replica of the sentence
being read, and then (just for good measure) adds the replica (not itself for
heaven's sake!) asserts a falsity! It's a bit resoéent of the famous remark made by
Epilopsides the Concretan (second cousin of Epides)ito Flora, a beautiful young
woman whose ardent love he could not return (he bedsothed to her twin sister
Fauna): "Take heart, my dear. | have a suggestianrhay cheer you up. Just take
one of these cells from my muscular biceps herd,done it. You'll soon wind up
with a dashing blade who looks and thinks just like! Butdo watch out for him-he
is given to telling beautiful women real whoppers!"

* * *

In the early 1950's, John von Neumann worked haythg to design a
machine that could build a replica of itself outratv materials. He came up with a
theoretical design consisting of hundreds of thodsaof parts. Seen in hindsight and
with a considerable degree of abstraction, the idehind von Neumann's self-
reproducing machine turns out to be pretty similarthe means by whicDNA
replicates itself. And this in turn is close to @bsl method of constructing a self-
referential sentence in a mathematical languagehioh at first there seems to be no
way of referring to the language itself.

The First Every-Other-Decade Von Neumann Challeigyethus hereby
presented for ambitious readers: Create a compséilerand not unreasonably long
self-documenting sentence that not only lists #gg(at the word level or, better yet,
the letter level) but also tells how to put thengether so that the sentence
reconstitutes itself. (Notice, by the way, the regment is that the sentenbe not
unreasonably longwhich is different -very different-from beingasonably long
The parts list (or seed) should be an inventoryvofds or typographical symbols,
more or less as in the sentences created by HaBengkrson and Lee Sallows. The
inventoried symbols should in some way be cleaditjuishable from the text that
talks about them. For instance, they can be engloseuotation marks, printed in
another typeface, or referred to by name. It is s@important what convention is
adopted, so long as the distinction is sharp. €seaf the sentence (the building rule)
should be printed normally, since it is to be relgar not as typographical raw
material but as a set of instructions. This isuke-mention distinction | discussed in
Chapter 1, and to disregard it



is a serious conceptual weakness. (It is a flansatiows' sentence that slightly
tarnishes the gold on his medal.)

The building rule may not talk about normally-pedt material-only about
parts of the inventory. Thus, it is not permitted the building rule to refer to itself in
any way! The building rule has to describe struetexplicitly. Furthermore (and this
is the subtlest and probably the most often ové&ddoaspect of self-reference), the
building rule must specify which parts are to bated normally and which parts in
guotes (or however the raw materials are beingatdd). In this respect, Bergerson's
sentence fails. Although, to its credit, it sharplistinguishes between use and
mention by relying on upper case for the namesdntory items and lower case for
item counts and filler words, it does not have safgainventories for items in upper
case and lower case. Instead it lumps the two heggeblurring a vital distinction.

In the Von Neumann Challenge, extra points willdwearded for solutions
given in Basic English, or whose seed is entirdlyha letter level (as in Sallows'
sentence). The Quine sentence, although it cleadgrporates a seed (the seven-
word phrase in quotation marks) and a building (theat of appending something to
its quotation), is not a legal entry because iexige too far from being raw material.
It is so structured that it is like a fetus morartht is like a zygote.

* * *

There is a very good reason, by the way, that them&)sentence's seed is so
complicated-in fact, is identical with the buildingle, except for the quotation marks.
The reason is simple to state: You've gobtd a copy of the buildingute out of
raw materials, and the more your building rule ®bke your seed, the simpler it will
be to build a copy of it from a copy of the seed.rilake a full new sentence, all you
need to do is make two copies of the seed, carryvbatever simple manipulations
will convert one copy of the seed into the buildmge, and then splice the other copy
of the seed onto the newly minted building rulertake up a complete new sentence,
fresh off the assembly line.

To make this clearer, it is helpful to show a dighariation on Quine's
sentence. Imagine that you could recognize onlydivercase roman letters, and that
uppercase letters were alien to you. Then texttguinn upper case would, for all
practical purposes, be devoid of meaning or interdsereas text in lower case would
be full of meaning and interest, able to suggesasdor actions in your mind. Now
suppose someone gave you a conversion table thehetbeach uppercase letter with
its lowercase counterpart, so that you could "detagppercase text. Then one day
you came across this piece of "meaningless” uppertsxt:



YIELDS A FALSEHOOD WHEN USED AS THE SUBJECT OF ITS
LOWERCASE VERSION

On being decoded, it would yield a lowercase sem@eror rather, a lowercase
sentence fragment-a predicate without a subjedgé&stive, eh? What might you try
out, as a possible subject of that predicate?

This notion of two parallel alphabets, one in whitdxt is inert and
meaningless and the other in which text is activeé meaningful, may strike you as
yielding no more than a minor variation on Quingstence, but in fact it is very
similar to an exceedingly clever trick that nataliscovered and has exploited in
every cell of every living organism. Our seed-oengme-ourDNA-is a huge long
volume of inert text written in a chemical alphaleat has 64 "uppercase" letters
(codons). Our building rules-our enzymes-are shpitthy slogans of active text
written in a different chemical alphabet that hast fwenty "lowercase" letters (amino
acids). There is a map (the genetic code) thatertsmuppercase letters into lowercase
ones. Obviously, some lowercase letters must quoresto more than one uppercase
letter, but here that is a detail. It also turns that three characters of the uppercase
alphabet are not letters but punctuation marksteWhere one pithy slogan ends and
the next one begins-but again, these are det&iée Chapter 27 for some of those
details.)

Once you know this mapping, you often won't evanamber to distinguish
between the two chemical alphabets: the inert w@aser codon alphabet and the
active lowercase amino acid alphabet. The mairgthErthat, armed with the genetic
code, you can read tHgNA book (seed) as if it were a sequence of enzyngask
(building rules) telling how to write a ne@WNA book together with a new set of
enzyme slogans! It is a perfect parallel to ouiatam on the Quine sentence, where
inert, uppercase seed-text was, converted inteegdbwercase rule-text that told how
to make a copy of the full Quine sentence, giverséed.

A cell's DNA and enzymes act like the seed and building rufe@une's
sentence, or the parts list and building rules of Weumann's self-reproducing
automaton-or then again, like the seed and buildihes of computer programs that
print themselves out. It is amazing how univerb@ mechanism of self-reference is,
and for that reason | always find it quaint thabple who rant and rave against the
silliness of self-reference are themselves compadetdllions and trillions of tiny
self-referential molecules.

Scott Kim and | constructed an intriguing pair ehtences:

The following sentence is totally identical withigtone, except that the words
“following' and “preceding' have been exchangetiaae the words 'except' and
‘in', and the phrases “identical with' and “différigom’.



The preceding sentence is totally different frons thne, in that the words
preceding' and ‘following' have been exchangedha® the words ‘in' and
except', and the phrases 'different from' and tidahwith'.

At first glance, these sentences are reminiscert t¥o-step variant on the
Epimenides paradox ("The following sentence is.truélrhe preceding sentence is
false."). On second glance, though, they are seesay exactly the same thing.
Curiously, my Australian colleague and sometimeraéigo, Egbert B. Gebstadter,
writing in his ever fascinating but often-furiatingnonthly row "Thetamagical
Memas" (which appears literary Australiar), disagrees with me; he maintains they
say totally different things. (See figure 2-1.)

Not surprisingly, several of the sentences subnithy readers had a
paradoxical flavor. Some were variants on Bertr&ubksell's paradox about the
barber who shaves all those who do not shave tHeesser the set of all sets that do
not include themselves as elements. For instaneml@&GHull concocted this strange
sentence: "This sentence refers to every sentbatedes not refer to itself.” Is Hull's
concoction self-referential, or is it not? In a sanvein, Michael Gardner cited a
Reed College senior thesis whose dedication rams"thesis is dedicated to all those
who did not dedicate their theses to themselveke' BookModel Theory by C. C.
Chang and H. J. Keisler, bears a similar dedicaasrCharles Brenner pointed out to
me. He also suggested another variant on Rusgeadox: Write a computer
program that prints out a list of all programs thatnot ever print themselves out.
The question is, of course: Will this program epent itself out?

One of the most disorienting sentences came frofmeRdoeninger: "This
sentence does in fact not have the property itndaiot to have." Got that? A serious
problem seems to be to figure out just what propieiis that the sentence claims it
lacks.

The Dutch mathematician Hans Freudenthal sent alangcharming
paradoxical anecdote based on self-reference:

There is a story by the eighteenth-century Germans@an Gellert
called "Der Bauer and sein Sohn" ("The Peasantha®&on"). One day during
a walk, when the son tells a big lie, his fatheelgiwarns him about the "Liars'
Bridge", which they are approaching. This bridgeais collapses when a liar
walks across it. After hearing this frightening wiaig, the boy admits his lie
and confesses the truth.

When | [Freudenthal] told a ten-year-old boy thisrg, he asked me
what happened when they eventually came to thgéridreplied, "It collapsed
under the father, who had lied, since in fact thereo Liars' Bridge." (Or did
it?)

C. W. Smith, writing from London, Ontario, describa situation reminiscent
of the Epimenides paradox:



Thetamagical Memas

Seeking the Whence
of Letter and Spirit

EGBERT B. GEBSTADTER

A Copious Concatenation of
Artsy, Scientistic, and LiterL Mumbo-Jumbo

FIGURE 2-1.The cover of Egbert B. Gebstadter's latest boo&watg some of his "
Whorly Art. " See the Bibliography for a short déstton of the book.

Gebstadter, best known as the author of Copperyeil Gold: an
Indestructible Metallic Alloy, also co-edited TheraB's U with Australian
philosopher Denial E. Dunnitt, and for two and a hgears wrote a monthly row
("Thetamagical Memas ")for Literary Australian. Hag spent the last several years
in the Psychology Department of Pakistania Uniuwgrsi Willington, Pakistania, he
has recently joined the faculty of the ComputeeSoe Department of the University
of Mishuggan in Tom Treeline, Mishuggan, where ¢mupies the Rexall Chair in the
College ofArt, Sciences, and Letters. His currergearch projects in IA (intelligent
artifice) are called Quest-Essence, Mind Pattentellect, and Studio. His focus is on
deterministic sequential models of digital emotion.



During the 1960's, standing alone in the midst ofeed-'strewn field in this
city, there was a weathered sign that read: -$@%&une for information leading to the
arrest and conviction of anyone removing this Sigior whatever it's worth, the sign
has long since disappeared. And so, for that mdtées the field.

Incidentally, the Epimenides paradox should not dmnfused with the
Nixonides paradox, first uttered by Nixonides theet@h in A.D. 1974: "This
statement is inoperative." Speaking of Epimenides, of the most elegant variations
on his paradox is the "Errata" section in a hyptthé book described by Beverly
Rowe. It looks like this:

(vi)
Errata

Page (vi): FoErrata, readErratum

Closely related to the truly paradoxical senteramesthose that belong to what
| call the neurotic and healthy categories. A lsafientence is one that, so to speak,
practices what it preaches, whereas a neurotieseatis one that says one thing
while doing its opposite. Alan Auerbach has given al good example in each
category. His healthy sentence is: "Terse!" Hisrott sentence is: "Proper writing-
and you've heard this a million times -avoids exagtion." Here's a healthy one by
Brad Shelton: "Fourscore and seven words agos#ngence hadn't started yet." One
of the jootsingest of sentences came from Carl Bend

The rest of this sentence is written in Thailaml, o

Consider a related sentence sent in by David Sttrgoes without saying



that ..." To which category does it belong? Perhiagsa psychotic sentence.

Pete Maclean contributed a puzzling one: "If theaniegs of ‘true' and 'false’
were switched, then this sentence wouldn't be false still scratching my head over
what that means! Dan Krimm wrote to tell me: "I'weard that this sentence is a
rumor." Linda Simonetti contributed the followingample, "which actually is not a
complete sentence, but merely a subordinate cladauglas Wolfe offered the
following neurotic rule of thumb: "Never use theperative, and it is also never
proper to construct a sentence using mixed modaavid Moser reminded me of a
slogan that théNational Lampooronce used: "So funny it sells without a slogan!"
Perry Weddle wrote, "I'm trying to teach my patmsay, '|l don't understand a thing |
say." When | say it, it's viciously self-referemtibut in his case?" Stephen Coombs
pointed out that "A sentence may self-refer in trexb." My mother, Nancy
Hofstadter, heard Secretary of State Alexander ldaggcribe a warning message to
the Russians as "a calculated ambiguity that wbaldlearly understood"”. Yes, Sir!

Jim Propp submitted a sequence of sentences tlat edlegantly from the
neurotically healthy to the healthily neurotic:

(1) This sentence every third, but it still compeakible.
(2) This would easier understand fewer had omitted.
(3) This impossible except context.

(4) 4'33" attempt idea.

®)

The penultimate sentence refers to John Cage's usmnpeece of piano music
consisting of four minutes and 33 seconds of sdeiite last sentence might well be
an excerpt from The Wit and Wisdom of Spiro T. Agnalthough it is too short an
excerpt to be sure. Propp also sent along thevioilp healthy sentence, which was
apparently inspired by his readings in the booklligience in Ape and Van, by David
Premack: "By the 'productivity’ of language, | mete ability of language to
introduce new words in terms of old ones."

Philosopher Howard DelLong contributed what mightbasidered a neurotic
syllogism:

All invalid syllogisms break at least one rule.
This syllogism breaks at least one rule.
Therefore, this syllogism is invalid.

Several readers pointed out phrases and jokebfiawatbeen making the rounds. D.A.
Treissman, for instance, reminded me that "Nostadgn't what. it used to be." Henry
Taves mentioned the delightful T-shirts adorned



with statements such as "My folks went to Florici @ll they brought back for me
was this lousy T-shirt!" And John Fletcher desadilen episode of the television
programLaugh-Ina few years ago on which Joanne Worley sang,jtisha girl who
cantsay 'n...,'n..., 'n.."". John Kearote, "l used to think | was indecisive,
but now I'm not so sure."”

I myself have a few contributions to this collectid\ neurotic one is: "In this
sentence, the concluding three words 'were left"oOr is it neurotic? These things
confuse me! In any case, a most healthy sententEhs sentence offers its reader(s)
various alternatives/options that he or she (og)the (are) free to accept and/or
reject.” And then there is the inevitable "Thiste@ce is neurotic." The thing is, if it
is neurotic, it practices what it preaches, so heslthy and therefore cannot be
neurotic-but then if it isn't neurotic, it's thepmsite of what it claims to be, so it's got
to be neurotic. No wonder it's neurotic, poor thing

Speaking of neurotic sentences, what about sergenwdd identity crises?
These are, in some sense, the most interestingabradisto me. A typical example is
Dan Krimm's vaguely apprehensive question, "laketl something else, would it still
be me?" | thought this could be worded better, vised it slightly, as follows: "If |
said something else, would it still be me sayiryj itstill was not happy, so | wrote
one more version: "In another world, could | haee a sentence about Humphrey
Bogart?" When | paused to reflect on what | hadeddrrealized that in reworking
Dan's sentence, | had tampered with its identitythie very way it feared. The
guestion remained, however: Were all these variggdly the same sentence, deep
down? My last experiment along these lines was: dother world, could this
sentence have been Dan Krimm's sentence?"

Clearly some readers were thinking along paraltedd, since John Atkins
gueried, "Can anyone explain why this would stdlthe same magazine without this
guery, and yet this would not be the same querkowit this word?" (Of course, just
which word "this word" refers to is a little vagueyt the idea is clear.) And Loul
Mclintosh, who works at a rehabilitation center formerly schizophrenic patients,
had a question connecting personal identity witfirederential sentences: "If | were
you, who would be reading this sentence?" She #ueled: "That's what | get for
working with schizophrenics." This brings me tod?d¥l. Brigham, M.D., who in his
work ran across a severe case of literary schizopgar "You have, of course, just
begun‘reading the sentence that you have justhédisreading.” It's one of my
favorites.

Pursuing the slithery snake of self in his own wdilliam M. Bricken, Jr.,
wrote in: "If you think this sentence is confusitigen change one pig." Noanyone
can see that this doesn't make any sense at alllySuhat he meant was, "If you
think this sentence is confusing, then roast omg'gon't ewe agree? By the by, if
ewe think "Uilliam" is confusing, theroast one ewe. And while we're mentioning
ewes, what's a nice word like "ewe" doing in a fpgyagraph like this?



A while back, driving home late at night, | tunetito a radio talk show about
pets. A heated discussion was taking place abautrétative merits of various
species, and at one point the announcer musea dofy had written this broadcast, he
might have said thaieopleare inferior because they don't wag their taills gave
me paws for thought: What might this column haverbkke if it had been written by
a dog? | can't say fasure but | have a hunch it would have been about clgasi
squirrels. And it might have had a paragraph speitlg about what this column
would have been like if it had been written by aiggl.

* * *

| think my favorite of all the sent-in-ces was ooentributed by Harold
Cooper. He was inspired by Scott Kim's counterfalctelf-referential question:
"What would this sentence be likenfwere 3?" His answer is shown in Figure 2-2.
This, to me, exemplifies the meaning of the verb

If m were 3, this sentence
would look something like this.

FIGURE 2-2.A counterfactual self-referential sentence, inspityy Harold Cooper
and Scott Kim.

"foots". The six-sided "0's represent the fact thatratio of the circumference to the
diameter of a hexagon is 3. Clearly, in Cooper'sdnif = were 3, why, what more
natural conclusion than thatircles would be hexagohdVho could ever think
otherwise? | was intrigued by the fact that,més value slipped to 3, not only did
circles turn into hexagons, but also the interrivgatood slipped into the declarative
mood. Remember that the question asked how theignétself would be in that
strange subjunctive world. Would it lose its cuiypsbout itself and cease to be a
guestion? | did not see why that personality waithe sentence would be affected by
the value of a. On the other hand, it seemed oBvtoume that ift were 3, the
antecedent of the conditional should no longer ldgusctive. In fact, rather than
saying "if © were 3", it should say,becauser is 3" (or something to that effect).
Putting my thoughts together, then, | came up witklight variation on Cooper's
sentence: "What is this sentence likdyeing 3 (as usual)?"



Several readers were interested in sentencesetfeaito the language they are
in (or not in, as the case may be). An exampldfigdu spoke English, you'd be in
your home language now." Jim Propp sent in a d#ligpair of such sentences that
need to be read together:

Cette phrase se refere a elle-meme, mais d'uneenegreu evidente a la plupart
des Americains.

Plim glorkle pegram ut replat, trull gen ris clanfeoat veb nup lamerack gla
smurp Earthlings.

If you do not understand the first sentence, juet & Martian friend to help you
decode the second one. That will provide hints abwifirst. (I apologize for leaving
off the proper Martian accent marks, but they wetavailable in this typeface.)

* * *

Last January, | published several sentences bydDislaser and mentioned
that he had written an entire story consisting elf-seferential sentences. Many
readers were intrigued. | decided there could beetter way to conclude this column
than to print David's story in its entirety. So dérs!

This Is the Title of This Story,
Which Is Also Found Several Times in the Story Itdé

This is the first sentence of this story. Thishe second sentence. This is the
title of this story, which is also found severahés in the story itself. This sentence is
guestioning the intrinsic value of the first twonsences. This sentence is to inform
you, in case you haven't already realized it, thigtis a self-referential story, that is, a
story containing sentences that refer to their eivocture and function. This is a
sentence that provides an ending to the first papdg

This is the first sentence of a new paragraph sel&referential story. This
sentence is introducing you to the protagonishefgtory, a young boy named Billy.
This sentence is telling you that Billy is blonddahlue-eyed and American and
twelve years old and strangling his mother. Thistesece comments on the awkward
nature of the self-referential narrative form whiéeognizing the strange and playful
detachment it affords the writer. As if illustragithe point made by the last sentence,
this sentence reminds us, with no trace of facstiess, that children are a precious
gift from God and that the world is a better pladeen graced by the unique joys and
delights they bring to it.

This sentence describes Billy's mother's bulgineseand protruding



tongue and makes reference to the unpleasant gh@id gagging noises
she's making. This sentence makes the observatanthese are uncertain and
difficult times, and that relationships, even sewghi deep-rooted and permanent
ones, do have a tendency to break down.

Introduces. in this paragraph, the device of ser@dnagments. A sentence
fragment. Another. Good device. Will be used materl

This is actually the last sentence of the story lmg been placed here by
mistake. This is the title of this story, whichako found several times in the story
itself. As Gregor Samsa awoke one morning from speleams he found himself in
his bed transformed into a gigantic insect. Thistesece informs you that the
preceding sentence is from another story entigiyn@ch better one, it must be noted)
and has no place at all in this particular nareatespite the claims of the preceding
sentence, this sentence feels compelled to infaumntlyat the story you are reading is
in actuality "The Metamorphosis" by Franz Kafkagddhat the sentence referred to by
the preceding sentence is ttely sentence which does indeed belong in this story.
This sentence overrides the preceding sentencentoymiing the reader (poor,
confused wretch) that this piece of literature istually the Declaration of
Independence, but that the author, in a show akmé negligence (if not malicious
sabotage), has so far failed to include ewer single sentenckom that stirring
document, although he has condescended to uselbsemi@ncdragment namely,
"When in the course of human events", embeddedatation marks near the end of
a sentence. Showing a keen awareness of the boraddrdownright hostility of the
average reader with regard to the pointless coneégames indulged in by the
preceding sentencet)is sentence returns us at last to the scenario oftry by
asking the question, "Why is Billy strangling hi®ther?" This sentence attempts to
shed some light on the question posed by the piegeskntence but failsThis
sentence, however, succeeds, in that it suggeptsssible incestuous relationship
between Billy and his mother and alludes to thecoamtant Freudian complications
any astute reader will immediately envision. Incete unspeakable taboo. The
universal prohibition. Incest. And notice the sext fragments? Good literary
device. Will be used more later.

This is the first sentence in a new paragraph. iBhise last sentence in a new
paragraph.

This sentence can serve as either the beginnirlgeoparagraph or the end,
depending on its placement. This is the title @ gtory, which is also found several
times in the story itself. This sentence raisesréas objection to the entire class of
self-referential sentences that merely commentheir own function or placement
within the story (e.g., the preceding four sentshcen the grounds that they are
monotonously predictable, unforgivably self-induigeand merely serve to distract
the reader from the real subject of this story,chat this point seems to concern
strangulation and incest and who knows what otkéglatful



topics. The purpose of this sentence is to pointloat the preceding sentence, while
not itself a member of the class of self-referdrg@ntences it objects to, nevertheless
also serves merely to distract the reader from the sedject of this story, which
actually concerns Gregor Samsa's inexplicable firamsition into a gigantic insect
(despite the vociferous counterclaims of other we#aning although misinformed
sentences). This sentence can serve as eitheegjrening of a paragraph or the end,
depending on its placement.

This is the title of this story, which is also falugeveral times in the story
itself. This is almost the title of the story, whits found only once in the story itself.
This sentence regretfully states that up to thimtpthe self-referential mode of
narrative has had a paralyzing effect on the agitziress of the story itself-that is,
these sentences have been so concerned with amply®mselves and their role in
the story that they have failed by and large tofquer their function as
communicators of events and ideas that one hopaesm® into a plot, character
development, etc.-in short, the vamisons d'etreof any respectable, hardworking
sentence in the midst of a piece of compelling @rfation. This sentence in addition
points out the obvious analogy between the plighthese agonizingly self-aware
sentences and similarly afflicted human beings, #@ngoints out the analogous
paralyzing effects wrought by excessive and todwef-examination.

The purpose of this sentence (which can also sasva paragraph) is to
speculate that if the Declaration of Independeraxe leen worded and structured as
lackadaisically and incoherently as this story basn so far, there's no telling what
kind of warped libertine society we'd be livingriow or to what depths of decadence
the inhabitants of this country might have sunkereto the point of deranged and
debased writers constructing irritatingly cumbersasand needlessly prolix sentences
that sometimes possess the questionable if not dgtnundesirable quality of
referring to themselves and they sometimes evearbeaun-on sentences or exhibit
other signs of inexcusably sloppy grammar like wusal superfluous redundancies
that almost certainly would have insidious effeatsthe lifestyle and morals of our
impressionable youth, leading them to commit incegtven murder and maybwat's
why Billy is strangling his mother, because of smaegust like this onewhich have
no discernible goals or perspicuous purpose arcejpsup anywhere, even in mid

Bizarre. A sentence fragment. Another fragment. Wevgears old. This is a
sentence that. Fragmented. And strangling his motBerry, sorry. Bizarre. This.
More fragments. This is it. Fragments. The titletlué story, which. Blond. Sorry,
sorry. Fragment after fragment. Harder. This iseatence that. Fragments. Damn
good device.

The purpose of this sentence is threefold: (1)pwl@gize for the unfortunate
and inexplicable lapse exhibited by the precediagagraph; (2) to assure you, the
reader, that it will not happen again; and (3) to



reiterate the point that these are uncertain affttwt times and that aspects of

language, even seemingly stable and deeply roated such as syntax and meaning,
do break down. This sentence adds nothing subalatatithe sentiments of the

preceding sentence but merely provides a concludamence to this paragraph,
which otherwise might not have one.

This sentence, in a sudden and courageous bugdtroism, tries to abandon
the self-referential mode but fails. This sentetmigs again, but the attempt is doomed
from the start.

This sentence, in a last-ditch attempt to infuseesiota of story line into this
paralyzed prose piece, quickly alludes to Billyantic cover-up attempts, followed
by a lyrical, touching, and beautifully written gage wherein Billy is reconciled with
his father (thus resolving the subliminal Freud@omflicts obvious to any astute
reader) and a final exciting police chase scenaguwrhich Billy is accidentally shot
and killed by a panicky rookie policeman who isnmdentally named Billy. This
sentence, although basically in complete sympathly the laudable efforts of the
preceding action-packed sentence, reminds the rehdesuch allusions to a story
that doesn't, in fact, yet exist are no substitatehe real thing and therefore will not
get the author (indolent goof-off that he is) dfé tproverbial hook.

Paragraph. Paragraph. Paragraph. Paragraph. RaragrBaragraph.
Paragraph. Paragraph. Paragraph. Paragraph. RaragParagraph. Paragraph.
Paragraph.

The purpose. Of this paragraph. Is to apologize.itsogratuitous use. Of.
Sentence fragments. Sorry.

The purpose of this sentence is to apologize fer plointless and silly
adolescent games indulged in by the preceding @vagraphs, and to express regret
on the part of us, the more mature sentencesthbatntire tone of this story is such
that it can't seem to communicate a simple, akmidid, scenario.

This sentence wishes to apologize for all the ressdhpologies found in this
story (this one included), which, although placedehostensibly for the benefit of the
more vexed readers, merely delay in a maddenimglyrsive way the continuation of
the by-now nearly forgotten story line.

This sentence is bursting at the punctuation mavite news of the dire
import of self-reference as applied to sentencgs,aatice that could prove to be a
veritable Pandora's box of potential havoc, foa isentence can refer or allude to
itself, why not a lowly subordinate clause, perhtis very clause Or this sentence
fragment? Or three words? Two word3fe?

Perhaps it is appropriate that this sentence geamly with no trace of
condescension remind us that these are indeedudifind uncertain times and that in
general people just aren't nice enough to each,aihd perhaps we, whether sentient
human beings or sentient sentences, shouldtjudtarder. | mean, there is such a
thing as free will, therdhas to be, and this sentence is proof of it! Neithieis t
sentence nor you, the reader, is



completely helpless in the face of all the pitilésices at work in the universe. We
should stand our ground, face facts, take Motheufgaby the throat and just try
harder. By the throat. Harder. Harder, harder.

Sorry.

This is the title of this story, which is also falugeveral times in the story
itself.

This is the last sentence of the story. This idd@sesentence of the story. This
is the last sentence of the story. This is. Sorry.

Post Scriptum.

As you can see, there is a vast amount of selfeaf@l material out there in
the world. To pick only the very best is a monuraémask, and certainly a highly
subjective one. | would like to include here som¢he things that | had to omit from
the second self-reference column with great regetyell as some of the things that
were sent in later, in response to it.

First, though, | would like to mention an amusingident. When Lee Sallows'
self-documenting sentence was to be printed innd@ow columns of Scientific
American, nobody remembered to tell the typesetietso break any unhyphenated
words. As luck would have it, two such breaks wateduced, yielding two spurious
hyphens, thus spoiling (in a superficial sense)abeuracy of his construction. How
subtly one can get snagged when self-referencenisecned!

Paul Velleman sent me a copy of the front pagenelthaca Journal dated
January 26, 1981, with a banner headline sayinghi&stages enjoy their privacy".
He wrote, "l think it may be self-referent (andfsmntradictory) in a different way
than your other examples because the medium, poisigy, and size of its printing are
all necessary components of the contradiction." Mhieoked at the page, | simply
saw nothing self-referential. | thought maybe | vgapposed to look at the flip side,
for some reason, but that had even less of inteBest looked back at the headline,
and suddenly it hit me: How can people "enjoy mwawhen it's being blared across
the front page of newspapers across the nation?

Along the same lines, soon thereafter | came aaqgssotograph of Lady Di
in tears, and in the caption her tears were expthithis way: "Lady Di was
apparently overcome by the strain of the impendmgl wedding and having her
every move in public watched by thousands. See storpage A20. Details on the
royal honeymoon, page A7."

John M. Lankford wrote me a long letter from Japan self-reference,
remarkably similar in some ways to the one fronmsklgFiasco. The most memorable
paragraph in his letter was the following one:



Here in Japan, twice a week, | teach a little clas&nglish for a group of
university students-mainly graduate students insitiences. | spent one class
hour taking some of your sentences from the Sdienfimerican article,
writing them on the blackboard, and asking the estisl what they meant. The
students had a fairly good command of written Esiglbut they were poor in
their command of idiom, quick verbal response, dadwant of a better term,
"humor of the abstract". As | suspected, many efgbntences-perhaps the most
interesting of them-die when ripped from their awdil context. | had quite a bit
of difficulty getting across the idea that the pyan "I" could refer to the
sentence as well as to the writer of the sentdPia@ouns cause a lot of trouble
in Japan. For example, when | ask someone, "Amdrivg a blue jacket?",
they might frequently reply, "Yes, | am wearinglaebjacket." This confusion
is easy in Japanese due to the relative lack afqunas in ordinary speech. Of
course you can imagine the extra layers of incohmgmeion that would arise in
reading your sentences if the boundaries between""and "I" were rather
vague.

On a visit to Gettysburg, | read Abraham Lincol@sttysburg address, and
for the first time its curious self-reference skune: "The world will little note nor
long remember what we say here." Lincoln had no afaknowing at the time, but
this would turn out to be an extremely false seceefif it is permissible to speak of
degrees of falsity). In fact, that sentence itsel very memorable one. While we're
on presidential self-reference, listen to this -slelécriptive remark by former
President Ford: "I am the first to admit that | amgreat orator or no person that got
where | have gotten by any William Jennings Bryachhique." | guess that where
Lincoln's sentence was extremely false, Ford'«igemely true. Here is a final self-
referential sentence along presidential lines:

If John F. Kennedy were reading this sentence, Haevey Oswald would
have missed.

One of the best self-answering questions came tyraily in the course of a
very brief telephone call | made to a restauramt evening. It went this way: "May |
help you?" to which | answered, "You've alreadypkel me-by telling me that you're
open today. Thank you. Bye!" And here's a "selfedefitial" sentence by Don Byrd:
"l am not as witty as my author."

| received this anonymous letter in the mail: '¢e®ved this anonymous letter
in the mail so I can't credit the author."-so | ‘t@nedit the author. | also received a
request from someone living in Calgary, Alberta,osdn name | forget (but if he's
reading this, he'll know who he is) who wrote "Ttasny feeble way of attempting to
get my name into print." | hope this satisfies him.

And now a few miscellaneous examples by me, cuiteth a second wild
binge of self-referential sentence-writing | enghge not long ago. The first three
involve translation issues.



One me has translated at the foot of the lettéh@french.

Would not be anomalous if were in Italian.

When one this sentence into the German to translarged, would one the fact
exploit, that the word order and the punctuatiorady with the German conventions
agree.

How comethis noun phrase doesn't denote the same thing asdabisphrase does?
Every last word in this sentence is a grotesquapeiting of "towmatow".

| don't care who wrote this sentence-whoever hed's, a damn sexist!

This analogy is like lifting yourself by your owrmbtstraps.

Although this sentence begins with the word "bee&aus is false.

Despite the fact that it opens like a two-prongedhpork-or rather, because of it-this
sentence resembles a double-edged sword.

This line from Shakespeare has delusions of grandeu
If writers were bakers, this sentence would be #yacdozen words long.

If this sentence had been on the previous pageyény moment would have occurred
approximately 60 seconds ago.

This sentence is helping to increase the likelihobduclear war by distracting you
from the more serious concerns of the world andiltieg you with the trivial joys of
self-reference.

This sentence is helping to decrease the likelitmfaguclear war by chiding you for
indulging in the trivial joys of self-reference aneminding you of the more serious
concerns of the world.

We mention"our gigantic nuclear arsenal" in order not to iise

The whole point of this sentence is to make cleaatwthe whole point of this
sentence is.

This last one's bizarre circularity reminds mehef humber P that | invented a couple
of years ago. P is, for each individual, the nundder



minutes per month that that person spends thinkbayt the number P. For me, the
value of P seems to average out at about 2. limgri@ouldn't want it to go much
above that! | find it crosses my mind most ofterewh'm shaving.

* * *

Dr. J. K. Aronson from Oxford, England, sent in somf the most marvelous
discoveries. Here is one of his best:

‘T' is the first, fourth, eleventh, sixteenth, twefourth, twenty-ninth, thirty-
third....

The sentence never ends, of course. He also sebnativonderful complementary
pair that faked me out beautifully. His challengeybu is: Try deciphering the first
before you read the second.

| eee oai 0 00a a e 00i eee 0 oe.
Ths sntnc cntns n vwis nd th prcdng sntnc n cnsnnts

One that reminds me somewhat of Aronson's lasteseatabove is the following
spoof on the ads that | believe you can still findhe New York subway, after all
these years:

fy cn rd ths, itn tyg h myxbl cd.

By a remarkable coincidence, the remainder of Barder's sentence "The rest of
this sentence is written in Thailand, on" was diseed in, of all places, Bangkok,

Thailand, by Gregory Bell, who lives there. He haily provided me with a perfect

copy of it, so for all those who were dying of seisge, it is shown in Figure 2-3.

One evening during a bad electrical storm, | ga fbllowing message on the
computer from Marsha Meredith:

| Jion't be able to work at all tonight bliecausktbe w&atherBr/ I]i'm getting too
many bad characters (as you can see). loo bawdtdpyrious characters]i all over
Jithe place-talk totrrRBow,1F7U Marsha.

FIGURE 2-3.The conclusion of Carl Bender's sentence fragméiie( rest of this

sentence is written in Thailand, on"), discovergddyegory Bell on a scrap of paper
in Bangkok, Thailand , Translated it says: : "telseet of paper and is in Thai".
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| wish she had had the patience to type more darefo that | could have
understood what her problem was.

The sentences having to do with identity in couattual worlds, such as Dan
Krimm's and its alter egos, reminded me of a bhyte. O. Wilson | read recently on
Lewis Thomas' latest book: "If Montaigne had posedsa deep knowledge of
twentieth-century biology, he would have been LeWi®mas." Ah me, the flittering
elf of selfl And Banesh Hoffmann, in Relativity attd Roots, has written: "How safe
we would be from death by nuclear bomb had we beem in the time of
Shakespeare." Sure, except we'd also all be loag-deless, of course, the 24th-
century doctors who will invent immortality pillsad also been born in Shakespeare's
time!

The following self-referential poem just came to ame day:

Twice five syllables,
Plus seven, can't say much-but ...
That's haiku for you.

The genre of self-referential poetry-including haikas actually quite popular. Tom
McDonald submitted this non-limerick:

A very sad poet was Jenny

Her limericks weren't worth a penny.

In technique they were sound,

Yet somehow she found

Whenever she tried to write any,

That she always wrote one line too many!

Several people sent in complex poems of various,sand mentioned books of them,
such as John HollandeRhyme's Reaspa collection of poems describing their own
forms.

Self-referential book titles are enjoying a mildyue these days. Raymond Smullyan
was one of the most enthusiastic explorers of ttenial of this idea, using the titles
What Is the Name of This BdblandThis Book Needs No Titl&ctually, | think
Needs No Titlevould have said it more crisply, or maybe justTNite. Come to think
of it, why not No, or even just plain ? (I hope yoauld tell that those blanks were in
italics!)

Other self-referential book titles | have collectadiude these:



Forget all the rules you ever learned about grapthésign. Including the ones
in this book.

Steal This Book

Ban This Book

Deduct This Book (How Not to Pay Taxes While RoR&dgan Is President)

Do You Think Mom Would Like This One?

Dewey Decimal No. 510.46 FC H3

| Never Can Remember What It's Called

The Great American Novel

ISBN 0-943568-01-3

Self Referential Book Title

The Top Book on the New York Times Bestsellefdrishe Past Ten Weeks

Don't Go Overseas Until You've Read This Book

Soon to Become a Major Motion Picture

By Me, William Shakespeare (by Robert Payne)

That Book with the Red Cover in Your Window

Reviews of This Book

Oh, by the way, some of these are fake, otherseaile For example, the last one,
Reviews of This Bogis just a fantasy of mine. | would love to selsoak consisting
of nothing but a collection of reviews of it thappeared (after its publication, of
course) in major newspapers and magazines. It sopachdoxical, but it could be
arranged with a lot of planning and hard work. friesgroup of major journals would
all have to agree to run reviews of the book bywheous contributors to the book.
Then all the reviewers would begin writing. But yh&ould have to mail off their
various drafts to all the other reviewers very tagy so that all the reviews could
evolve together, and thus eventually reach a stthte of a kind known in physics as
a "Hartree-Fock self-consistent solution”. Then bo®k could be published, after
which its reviews would come out in their respeetiournals, as per arrangement. (A
litle more on this idea is given in the postsctpChapter 16.)

* * *

| chanced across two books devoted to the subfeatiexing books.
They are: ATheory of Indexingby Gerald Salton) andypescripts, Proofs, and
Indexes(by Judith Butcher). Amazingly, neither one hasiradex. | also received a
curious letter soliciting funds, which began thisyw "Dear Friend: In these last
months, I've been making a study of the money+giktter as an art form ..." | didn't
read any further.
Aldo Spinelli, an Italian artist and writer, senersome of his products. One, a short
book called_oopings has pages documenting their own word



and letter counts in various complex ways, anduithes at the end a short essay on
various ways in which documents can tally themselye or can mutually tally each
other in twisty loops. Another, called Chisel Boalgcuments its own production,
beginning with the idea, going through the findofga publisher, making the layout,
designing the cover, printing it, and so on.

Ashleigh Brilliant is the inventor of a vast numbef aphorisms he calls
"potshots"”, many of which have become very popplarases in this country. For
some reason, he has a self-imposed limit of seganteords per potshot. A few
typical potshots (all taken from his four booksdibin the Bibliography) are:

What would life be, without me?

As long as | have you, | can endure all the trosilyleu inevitably bring.
Remember me? I'm the one who never made any impness you.
Why does trouble always come at the wrong time?

Due to circumstances beyond my control, | am mastery fate and captain of
my soul.

Although strictly speaking these are not self-ref¢ial sentences, they are all
admirable examples of how the world constantly kesgvith itself in multifarious
self-undermining ways, and as such, they definibellpng in this chapter. As a matter
of fact, | would like to take this occasion to aonoe that Ashleigh Brilliant is the
1984 recipient of the last annual Nobaloney Priae Aphoristic Eloquence. The
traditional Nobaloney ceremony, involving the awagdof a $1,000,000 cash prize
two minutes before the recipient's decapitatiors baen waived, at Mr. Brilliant's
request.

There are other books containing much of intereshé self-reference addict.
| would particularly recommend the recémbre on Oxymoronby Patrick Hughes, as
well as the earlieYicious Circles and Infinityby Hughes and George Brecht. Also in
this category are three thin volumes on Murphy'svLeompiled by Arthur Bloch.
Murphy's Law, of course, is the one that says,atfthing can go wrong, it will",
although when | first heard of it, it was callee@ th-ourth Law of Thermodynamics".
O'Toole's Commentary on Murphy's Law is: "Murphysaan optimist.” Goldberg's
Commentary thereupon is: "O'Toole was an optimisifid finally, there is
Schnatterly's Summing Up: "If anythimgn'tgo wrong, it will."

My own law, "Hofstadter's Law", states: "It alwatekes longer than you
think it will take, even if you take into accounbfdtadter's Law." Despite being its
enunciator, | never seem to be able to take iy falio account in



budgeting my own time. To help me out, thereforg,friend Don Byrd came up with
his own law that | have taken to heart:

Byrd's Law:

It always takes longer than you think it will taleen if you take into account
Hofstadter's Law.

Unfortunately, Byrd himself seems unable to taks ldw into account.
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On Viral Sentences and
Self-Replicating Structures

January, 1983

TWO years ago, when | first wrote about self-refe@rgentences, | was hit by an

avalanche of mail from readers intrigued by thengimeenon of self-reference in its
many different guises. | had the chance to primiesof those responses one year ago,
and that column then triggered a second wave diesefgMany of them have cast self-
reference in new light of various sorts. In thiduoon, | would like to describe the
ideas of several people, two of whom respondedytinitial column with remarkably
similar letters: Stephen Walton of New York Citydabonald R. Going of Oxon Hill,
Maryland.

Walton and Going saw self-replicating sentencesiaslar to virusessmall
objects that enslave larger and more self-sufficibost” objects, getting the hosts by
hook or by crook to carry out a complex sequenceeplicating operations that bring
new copies into being, which are then free to gaoll enslave further hosts, and so
on. "Viral sentences"”, as Walton called them, #nese that seek to obtain their own
reproduction by commandeering the facilities of emocomplex entities".

Both Walton and Going were struck by the pernicnass of such sentences:
the selfish way in which they invade a space chsdand, merely by making copies of
themselves all over the place, manage to take alenge portion of that space. Why
do they not manage to overrun all of that idea-ePa& good question. The answer
should be obvious to students of evolution: contipetifrom other self-replicators.
One type of replicator seizes a region of the samkebecomes good at fending off
rivals; thus a "niche" in idea-space is carved out.

This idea of an evolutionary struggle for survibgl self-replicating ideas is
not original with Walton or Going, although bothdhfxesh things to say on it. The
first reference | know of to this notion is in asgage by neurophysiologist Roger
Sperry in an article he wrote in 1965 called "MiBdain, and Humanist Values". He
says: "ldeas cause ideas and help evolve



new ideas. They interact with each other and witfeomental forces in the same
brain, in neighboring brains, and, thanks to globamnmunication, in far distant,
foreign brains. And they also interact with theegrtl surroundings to produde
toto a burstwise advance in evolution that is far belyamything to hit the
evolutionary scene yet, including the emergencehefiving cell.”

Shortly thereafter, in 1970, the molecular biolbgiacques Monod came out
with his richly stimulating and provocative, bool@hce and Necessity. In its last
chapter, "The Kingdom and the Darkness", he wrdt¢he selection of ideas as
follows:

For a biologist it is tempting to draw a paralletween the evolution of ideas
and that of the biosphere. For while the abstramgdom stands at a yet greater
distance above the biosphere than the latter do@geahe nonliving universe,
ideas have retained some of the properties of @uen Like them, they tend to
perpetuate their structure and to breed; they &oofase, recombine, segregate
their content; indeed they too can evolve, andhia gévolution selection must
surely play an important role. | shall not hazartheory of the selection of
ideas. But one may at least try to define soméefprincipal factors involved
in it. This selection must necessarily operatevatlevels: that of the mind itself
and that of performance.

The performance value of an idea depends upontihege it brings to
the behavior of the person or the group that adibpihe human group upon
which a given idea confers greater cohesivenessitg@r ambition, and greater
self-confidence thereby receives from it an addedgy to expand which will
insure the promotion of the idea itself. Its capato "take", the extent to which
it can be "put over" has little to do with the ambuof objective truth the idea
may contain. The important thing about the stootaure a religious ideology
constitutes for a society is not what goes inteitscture, but the fact that this
structure is accepted, that it gains sway. So amnat well separate such an
idea's power to spread from its power to perform.

The "spreading power"-the infectivity, as it wergigeas, is much more
difficult to analyze. Let us say that it dependsmpreexisting structures in the
mind, among them ideas already implanted by cultbrg also undoubtedly
upon certain innate structures which we are hatd@identify. What is very
plain, however, is that the ideas having the highresading potential are those
thatexplainman by assigning him his place in an immanentigigsin whose
bosom his anxiety dissolves.

Monod refers to the universe of ideas, or whatliexaermed "idea-space", as
"the abstract kingdom". Since he portrays it atoaecanalogue to the biosphere, we
could as well call it the "ideosphere™.

* * *

In 1976, evolutionary biologist Richard Dawkins pshed his bookThe
Selfish Genewhose last chapter develops this theme furthawlins' name



for the unit of replication and selection in theadphere--the ideosphere's counterpart
to the biosphere's gene-is meme, rhyming with "#ieor "scheme". As a library is
an organized collection of books, so a memory is@anized collection of memes.
And the soup in which memes grow and flourish-tnalague to the "primordial
soup" out of which life first oozed-is the souphaiman culture. Dawkins writes:

Examples of memes are tunes, ideas, catch-phrelséises fashions, ways of
making pots or of building arches. Just as genepgmate themselves in the
gene pool by leaping from body to body via spermseggs, so memes
propagate themselves in the meme pool by leapimg forain to brain via a
process which, in the broad sense, can be calledtiom. If a scientist hears, or
reads about, a good idea, he passes it on to Heagoes and students. He
mentions it in his articles and his lectures. B tdea catches on, it can be said
to propagate itself, spreading from brain to braks. my colleague N. K.
Humphrey neatly summed up an earlier draft of ¢hapter: ' . . . memes should
be regarded as living structures, not just metaphlly but technically. When
you plant a fertile meme in my mind you literallgirpsitize my brain, turning it
into a vehicle for the meme's propagation in just tvay that a virus may
parasitize the genetic mechanism of a host celd #Ans isn't just a way of
talking-the meme for, say, "belief in life afteradle’ is actually realized
physically, millions of times over, as a structurethe nervous systems of
individual men the world over.'

Consider the idea of God. We do not know how itsarmm the meme
pool. Probably it originated many times by indepamd mutation'. In any case,
it is very old indeed. How does it replicate it®eBy the spoken and written
word, aided by great music and great art. Why dibkave such high survival
value? Remember that “survival value' here doesneatn value for a gene in a
gene pool, but value for a meme in a meme pool. guestion really means:
What is it about the idea of a god which givegststability and penetrance in
the cultural environment? The survival value of gloel meme in the meme pool
results from its great psychological appeal. Itvides a superficially plausible
answer to deep and troubling questions about existelt suggests that
injustices in this world may be rectified in thexheThe 'everlasting arms' hold
out a cushion against our own inadequacies whikh,d doctor's placebo, is
none the less effective for being imaginary. Thesesome of the reasons why
the idea of God is copied so readily by succesgmmeerations of individual
brains. God exists, if only in the form of a memehwhigh survival value, or
infective power, in the environment provided by fmmeulture.

Dawkins takes care here to emphasize that ther matebe an exact copy of
each meme, written in some universal memetic cimdeach person's brain. Memes,
like genes, are susceptible to variation or diginfthe analogue to mutation. Various
mutations of a meme will have to compete with eattter, as well as with other
memes, for attention-which is to say, for brainotgses in terms of both space and
time devoted to that meme. Not only must memes evenfor inner resources, but,
since they are



transmissible visually and aurally, they must 'cetepfor radio and television time,
billboard space, newspaper and magazine columregcand library shelf-space.
Furthermore, some memes will tend to discredit rsthehile some groups of memes
will tend to be internally self-reinforcing. Dawldrsays:

... Mutually suitable teeth, claws, guts, and seosgans evolved in
carnivore gene pools, while a different stable afetharacteristics emerged
from herbivore gene pools. Does anything analogagsr in meme pools? Has
the god meme, say, become associated with any p#récular memes, and
does this association assist the survival of edcthe participating memes?
Perhaps we could regard an organized church, tgitrchitecture, rituals, laws,
music, art, and written tradition, as a co-adastetlle set of mutually-assisting
memes.

To take a particular example, an aspect of doctsihieh has been very
effective in enforcing religious observance is theeat of hell fire. Many
children and even some adults believe that thel suifer ghastly torments
after death if they do not obey the priestly rul€his is a particularly nasty
technique of persuasion, causing great psycholbgicguish throughout the
middle ages and even today. But it is highly effectlt might almost have been
planned deliberately by a machiavellian priesthot@ined in deep
psychological indoctrination techniques. Howevedolbt if the priests were
that clever. Much more probably, unconscious meha® ensured their own
survival value by virtue of those same qualitiespeéudo-ruthlessness which
successful genes display. The idea of hell firguste simply, self-perpetuating,
because of its own deep psychological impact. & ikacome linked with the
god meme because the two reinforce each otherassist each other's survival
in the meme pool.

Another member of the religious meme complex igeddaith. It means
blind trust, in the absence of evidence, evenéantéeth of evidence .... Nothing
is more lethal for certain kinds of meme than alésty to look for evidence ....
The meme for blind faith secures its own perpetuatby the simple
unconscious expedient of discouraging rational iyqu

Blind faith can justify anything. If a man believesa different god, or
even if he uses a different ritual for worshippthg same god, blind faith can
decree that he should die-on the cross, at thes,stldewered on a Crusader's
sword, shot in a Beirut street, or blown up in aibaBelfast. Memes for blind
faith have their own ruthless ways of propagatingniselves. This is true of
patriotic and political as well as religious blifadth.

* * *

When | muse about memes, | often find myself pioturan ephemeral
flickering pattern of sparks leaping from brain boain, screaming "Me, me!"
Walton's and Going's letters reinforced this imagenteresting ways. For instance,
Walton begins with the simplest imaginable virattemces "Say me!" and "Copy me!
"-and moves quickly to more complex variations withndishments ("If you copy
me, I'll grant you three wishes!") or



threats ("Say me or I'll put a curse on you!"),tihher of which, he observes, is likely
to be able to keep its word. Of course, as he paint, this may not matter, the only
final test of viability being success at survivalthe meme pool. All's fair in love and
war-and war includes the eternal battle for sutyivathe ideosphere no less than in
the biosphere.

To be sure, very few people above the age of fiuefall for the simple-
minded threats or promises of these sentences. Wowi you simply tack on the
phrase "in the afterlife", far more people will eed into the memetic trap. Walton
observes that a similar gimmick is used by youidgipchain letter (or "viral text"),
which "promises wealth to those who faithfully riepte it and threatens doom to any
who fail to copy it". Do you remember the first 8ngou received such a chain letter?
Do you recall the sad tale of "Don Elliot, who reesl $50,000 but then lost it
because he broke the chain"? And the grim tal€&Seineral Welch in the Philippines,
who lost his life [or was it his wife?] six daystef he received this letter because he
failed to circulate the prayer-but before he died,received $775,000"? Poor Don
Elliot! Poor General Welch! It's hard not to betjaslittle sucked in by such tales,
even if you wind up throwing the letter out conteéogusly.

| found Walton's phrases "viral sentence" and eat" to be exceedingly
catchy-little memes in themselves, definitely wgrthf replication some 700,000
times in print, and who knows how many times orékyond that. At least that's my
opinion. Of course, it also depends on how theoedit Scientific American feels. [It
turned out he felt fine about it.] Well, now, Waite own viral text, as you can see
here before your eyes, has managed to commandeéaditities of a very powerful
host-an entire magazine and printing press andlisibn service. It has leapt aboard
and is now-even as you read this viral sentencpgwgating itself madly throughout
the ideosphere!

This idea of choosing the right host is itself exportant aspect of the quality
of a viral entity. Walton puts it this way:

The recipient of a viral text can, of course, makbig difference. A tobacco
mosaic virus that attacks a salt crystal is ouluok, and some people rip up
chain letters on sight. A manuscript sent to arioednay be considered viral,
even though it contains no explicit self-referenbecause it is attempting to
secure its own reproduction through an approptiatg; the same manuscript
sent to someone who has nothing to do with publghnay have no viral

quality at all.

As it concludes, Walton's letter graciously stepsvard from the page and
squeaks to me directly on its own behalf: "Finallythis text) would be delighted to
be included, in whole or in part, in your next dission of self-reference. With that in
mind, please allow me to apologize in advanceritgating you."



Whereas Walton mentioned Dawkins in his letter,M@oeems not to have
been aware of Dawkins at all, which makes his lefigte remarkable in its close
connection to Dawkins' ideas. Going suggests thatoensider, to begin with,
Sentence A:

It is your duty to convince others that this senteis true.
As he says:

If you were foolish enough to believe this sentengeu would attempt to
convince your friends that A is true. If they wergually foolish, they would
convince their friends, and so on until every hummand contained a copy of A.
Thus, A is a self-replicating sentence. More patédy, it is the intellectual
equivalent of a virus. If Sentence A were to ematenind, it would take control
of the mind's intellectual machinery and use iptoduce hundreds of copies of
itself in other minds.

The problem with Sentence A, of course, is thas iabsurd; no one
could possibly believe it. However, consider thikofwing:

System S:
Begin:
S1: Blah.
S2: Blah blah.
S3: Blah blah blah.

S99: Blah blah blah blah blah blab
S100: It is your duty to convince others that Syst8 is
true.
End.

Here, S1 through S99 are meant to be statementsdhatitute a belief system
having some degree of coherency. If System S tak®na whole were
convincing, then the entire system would be sgificating. System S would be
especially convincing if 5100 were not stated eoifli but held as a logical
consequence of the other ideas in the system.

Let us refer to Going's S100 as thmokof System S, for it is by this hook that
System S hopes to hoist itself onto a higher levgdower. Note that on its own, a
hook that in effect says "It is your duty to bebeme" is not a viable viral entity; in
order to "fly", it needs to drag something extrarg with it, just as a kite needs a tail
to stabilize it. Pure lift goes out of control aself-destructs, but controlled lift can lift
itself along with its controller. Similarly, 5100nd SI-S99 (taken as a set) are
symbiotes: they play



complementary, mutually supportive roles in theveal of the meme they together
constitute. Now Going develops this theme a littieher:

Statements S,-S99 are the bait which attractsisheahd conceals the hook. No
bait-no bite. If the fish is fool enough to swalldale baited hook, it will have

little enough time to enjoy the bait. Once the htakes hold, the fish will lose

all its fishiness and become instead a busy fadtorthe manufacture of baited
hooks.

Are there any real idea systems that behave likgteBy S? | know of at least
three. Consider the following:

System X:
Begin:
X1: Anyone who does not believe System X will bun
hell,
X2: 1t is your duty to save others from suffering.
End.

If you believed in System X, you would attempt #ve others from hell by
convincing them that System X is true. Thus Sysk¥eimas an implicit “hook'
that follows from its two explicit sentences, and System X is a self-
replicating idea system. Without being impious, anay suggest that this
mechanism has played some small role in the spyk&tristianity.
Self-replicating ideas are most often found in ficdi Consider Sentence IV.

The whales are in danger of extinction.

If you believed this idea, you would want to sate twhales. You would
quickly discover that you could not reach this gmalourself. You would need
the help of thousands of like-minded people. Thet fitep in getting their help
would be to convince them that Sentence il' is.tiitais a'hook' like 5100
follows from Sentence Il, and Sentence |V is a-sglicating idea.

In a democracy, nearly any idea will tend to regtiicsince the only way to win
an election is to convince other people to shate ydeas. Most political ideas
are not properly self-replicating, since the motiee spreading the idea is
separate from the idea itself. Statement IV, onctiver hand, is genuinely self-
replicating, since the duty to propagate it is redti logical consequence of IV
itself. Ideas like W can sometimes take on a lifeheir own and drive their
own propagation.

A more sinister form of self-replication is Senteri:

The bourgeoisie is oppressing the proletariat.

This statement is self-replicating for the sameso@aas W is. The desire to
propagate statements like B is driven by a desiggraétect a victim figure from

a villain figure. Such ideas are dangerous beche$ief in them may lead to
attacks on the supposed villain. Statement B disstriates the fact



that the self-replicating character of an idea delgeonly upon the idea'’s logical
structure, not upon its truth.

Statement B is merely a special case of the genedastatement, Sentence
V:

Thevillain is wronging thevictim.

Here, the word villain must be replaced with theneaof some real group
(capitalists, communists, imperialists, Jews, frasoms, aristocrats, men,
foreigners, etc.). Likewise, victim must be repkhceith the name of the
corresponding victim and wronging filled in as dedi The result will be a self-
replicating idea system for the same reasons antVB were. Note that each of
the suggested substitutions yields a historicaligséed idea system. It has long
been recognized that most extremist mass movenagatbased on a belief
similar to V. Part of the reason seems to be ty-t' statements reduce to the
'hook’, S100, and therefore define self-replicatden systems. One hesitates to
explain real historical events in terms of suclilg siechanism, and yet ....

Going brings his ideas to an amusing conclusiciokmnys:
Suppose we parody my thesis by proposing Sentence E
The self-replicating ideas are conspiring to erslanr minds.

This 'paranoid' statement is clearly an idea oétlypThus, the thesis seems to
describe itself. Further, if we accept E, then westsay that this type-V idea
implies that we must distrust all ideas of type This is the Epimenides

Paradox.

It is interesting that all these people who havel@ned these ideas have given
examples ranging from the very small scale of stiihgs as catchy tunes (for
example, Dawkins cites the opening theme of Beeathsvfifth symphony) and
phrases (the word "meme" itself) to the very lasgale of ideologies and religions.
Dawkins uses the term meme complex for these laaggtomerations of memes;
however, | prefer the single word scheme.

One reason | prefer it is that it fits so well withe usage suggested by
psychiatrist and writer Allen Wheelis in his novde Scheme of Things. Its central
character is a psychiatrist and writer named OliMempson, whose darkly brooding
essays are scattered throughout the book, intesesppevith brightly colored, evocative
episodes. Thompson is obsessed with the differbet&een, on the one hand, "the
raw nature of existence, unadorned, unmediatedictwhe refers to repeatedly as
"the way things are", and, on the other hand, "s&® of things", invented by *
humans-ways of making order and sense out of thetlwags are. Here are some of
Thompson's musings on that theme:



| want to write a book .... the story of one maroad life becomes a metaphor for
the entire experience of man on earth. It will porthis search through a
succession of schemes of things, show the breakdomen after another, of each
pattern he finds, his going on always to anotherags in the hope that the scheme
of things he finds and for the moment is servingasa scheme of things at all but
reality, the way things are, therefore an absologt will endure forever, within
which he can serve, to which he can contribute,tarmligh, which he can give his
mortal life meaning and so achieve eternal life....

The scheme of things is a system of order. Beggqam our view of the
world, it finally becomes our world. We live withithe space defined by its
coordinates. It is self-evidently true, is accemedaturally and automatically that
one is not aware of an act of acceptance havingntgkace. It comes with one's
mother's milk, is chanted in school, proclaimedrfrthe White House, insinuated
by television, validated at Harvard. Like the aie Wreathe, the scheme of things
disappears, becomes simply reality, the way thangs It is the lie necessary to
life. The world as it exists beyond that schemeob®es vague, irrelevant, largely
unperceived, finally nonexistent ....

No scheme of things has ever been both coextemgitethe way things
are and also true to the way things are. All scteeofethings involve limitation
and denial ....

A scheme of things is a plan for salvation. How lvitelvorks will depend
upon its scope and authority. If it is small, exggrat achievement in its service
does little to dispel death. A scheme of things f@yas large as Christianity or as
small as the Alameda County Bowling League. We stk largest possible
scheme of things, not in a reaching out for trutiut because the more
comprehensive the scheme the greater its promisamthing dread. If we can
make our lives mean something in a cosmic schemwillvive in the certainty of
immortality. Those attributes of a scheme of thitlggt determine its durability
and success are its scope, the opportunity it offer participation and
contribution, and the conviction with which it i€ld as self-evidently true. The
very great success of Christianity for a thousaadry follows upon its having
been of universal scope, including and accountimgeferything, assigning to all
things a proper place; offering to every man, whetbrince or beggar, savant or
fool, the privilege of working in the Lord's vinagl and being accepted as true
throughout the Western world.

As a scheme of things is modified by inroads froatlyang existence, it
loses authority, is less able to banish dreadadtserents fall away. Eventually it
fades, exists only in history, becomes quaint onjpive, becomes, finally, a myth.
What we know as legends were once blueprints dityedhe Church was right to,
stop Galileo; activities such as his import inte ttegnant scheme of things new
being which will eventually destroy that scheme.

Taken in Wheelis' way, "scheme" seems a fittindasgment for Dawkins'
"meme complex". A scheme imposes a top-down kingberteptual order on the
world, propagating itself ruthlessly, like Goinggstem S with its "hook". Wheelis'
description of the inadequacy of all "schemes ahgsl' to fully and accurately
capture "the way things are" is strongly reminigceh the vulnerability of all
sufficiently powerful formal



systems to either incompleteness or inconsisteneyhaerability that ensues from
another kind of "hook": the famous Gédelian hookjch arises from the capacity for
self-reference of such systems, although neitheeé$ nor Thompson makes any
mention of the analogy. We shall come back to Gauahentarily.

* * *

The reader of this novel must be struck by the gwsibnal similarity of
Wheelis and his protagonist. It is impossible tad¢he book and not to surmise that
Thompson's views are reflecting Wheelis' own viens- yet, who can say? It is a
tease. Even more tantalizing is the title of Thoomxs imaginary book, which
Wheelis casually mentions toward the end of theehdtis The Way Things Are-a
striking contrast to the title of the real bookwhich it exists. One wonders: What is
the meaning of this elegant literary pleat in wharte level folds back on another?
What is the symbolism of Wheelis within Wheelis?

Such a twist, by which a thing (sentence, booktesysperson) seems to refer
to itself but does so only by allusion to somethiegemblingtself, is called indirect
self-reference You can do this by pointing at your image in arori and saying,
"That person sure is good-looking!" That one isyv&@mple, because the connection
between something and its mirror image is so famadnd obvious-seeming to us that
there seems to be no distance whatsoever betweest dnd indirect referents: we
equate them completely. Thus it seems there igf@vential indirectness.

On the other hand, this depends upon the easewtitbh our perceptual
systems convert a mirror image into its reversel apon other qualities of our
cognitive systems that allow us to see through re¢Vayers of translation without
being aware of the layers-like looking through méest of water and seeing not the
water but only what lies at its bottom.

Some indirect self-references are of course subitem others. Consider the
case of Matt and Libby, a couple ostensibly hadngpnversation about their friends
Tammy and Bill. It happens that Matt and Libby &ee/ing some problems in their
relationship, and those problems are quite ana®mthose of Tammy and Bill, only
with sexes reversed: Matt is to Libby what TammytasBill, in their respective
relationships. So as Matt and Libby's conversagtimyresses, although on the surface
level it is completely about their friends TammydaBill, on another level it is
actually about themselves, as reflected in thebergbeople. It is almost as if, by
talking about Tammy and Bill, Matt and Libby areirgp over a fable by Aesop that
has obvious relevance to their own plight. Theee things going on simultaneously
on two levels, and it is hard to tell how conscieither of the participants is of the
exchange of dual messages-one of concern aboutftiegids, one of concern about
themselves.



Indirect self-reference can be exploited in the imosexpected and serious
ways. Consider the case of President Reagan, wha metent occasion of high
Soviet-American tension over Iran, went out of Way to recall President Truman's
behavior in 1945, when Truman made some very lthuptts to the Soviets about the
possibility of the U.S. using nuclear weapons iéthée against any Soviet threat in
Iran. Merely by bringing up the memory of that cgioa, Reagan was inviting a
mapping to be made between himself and Trumantteréby he was issuing a not-
so-veiled threat, though no one could point to limgt explicit. There simply was no
way that a conscious being could fail to make thenection. The resemblance of the
two situations was too blatant.

Thus, does self-reference really come in two visetlirect and indirect -or
are the two types just distant points on a contim?ill would say unhesitatingly that it
is the latter. And furthermore, you can delete pihefix "self ", so that the question
becomes one of reference in general. The essergmjdy that one thing refers to
another whenever, to a conscious being, theresigffeciently compelling mapping
between the roles the two things are perceiveddy in some larger structures or
systems. (See Chapter 24 for further discussiomhefperception of such roles.)
Caution is needed here. By "conscious being", Inme@aanalogy-hungry perceiving
machine that gets along in the world thanks tpéiceptions; it need not be human or
even organic. Actually, | would carry the abstractiof the term "reference" even
further, as follows. The mapping of systems andgdhat establishes reference need
not actually be perceived by any such being: ifise that the mapping exist and
simply be perceptible to such a being were it tande by.

* * *

The movieThe French Lieutenant's Womépmased on John Fowles' novel of
the same name) provides an elegant example of amisgdegrees of reference. It
consists of interlaced vignettes from two concuiyeneveloping stories both of
which involve complex romances; one takes plac¥iatorian England, the other in
the present. The fact that there are two romantesdy suggests, even if only
slightly, that a mapping is called for. But muchmmds suggested than that. There are
structural similarities between the two romanceache of them has triangular
gualities, and in both stories, only one leg of titigngle is focused upon. Moreover,
the same two actors play the two lovers in bothawooes, so that you see them in
alternating contexts and with alternating persayatraits. The reason for this
"coincidence" is that the contemporary story consehe making of a film of the
Victorian story.

As the two stories unfold in parallel, a numbercoincidences arise that
suggest ever more strongly that a mapping shoultdde. But it is left to the movie
viewer to carry this mapping out; it is never cdlfer explicitly.



After a time, though, it simply becomes unavoidab#hat is pleasant in this game is
the fluidity left to the viewer: there is much roofar artistic license in seeing
connections, or suspecting or even inventing comoes

Indirect reference of the artistic type is muchslgwecise than indirect
reference of the formal type. The latter arises wheo formal systems are
isomorphic-that is, they have strictly analogougiinal structures, so that there is a
rigorous one-to-one mapping between the rolesedrotie and the roles in the other. In
such a case, the existence of genuine referencerascas clear to us as in the case of
someone talking about their mirror image: we takeas immediate, pure self-
reference, without even noticing the indirectndélss, translational steps mediated by
the isomorphism. In fact, the connection may seem direct even to be called
"reference"; some may see it simply as identity.

This perceptual immediacy is the reason that Gédakfnous sentence G of
mathematical logic is said to be self-referentialeryone accepts the idea that G talks
about a number, g (though a radical skeptic mighastjion even that!); the tricky
Godelian step is in seeing that g (the number)gkayole in the system of natural
numbers strictly analogous to the role that G @katence) plays in the axiomatic
system it is expressed in. This Wheelis-like ol#iqeference by G to itself via its
"image" g is generally accepted as genuine sedfreeice. (Note that we have even
one further mapping: G plays the role of Wheelisd &s Godel number g that of
Wheelis' alter ego Thompson.)

The two abstract mappings that, when telescopedblesh G's self-reference
but make it seem indirect can be collapsed intbgune mapping, following a slogan
that we might formulate this way: "If A refers tq 8nd B is just like C, then A refers
to C." For instance, we can let A and C be Whee&lih B being Thompson. This
makes Wheelis' self-reference a "theorem". Of agutss "theorem" is not rigorously
proven, since our slogan has to be taken with & goé salt. Being “just like"
something else is a highly disputable matter.

However, in a formal context where is jurt likevistually synonymous with
plays a role isomorphic to that of, then the slogan have a strict meaning, and
thereby justify a theorem more rigorously. In partar, if A and C are equated with
G, and B with g, then our slogan runs: "If G referg, and g plays a role isomorphic
to that of G, then G refers to G." Since the prewsiare true, the conclusion must be
true. According to this scheme of things, then, SGai genuinely self-referential
sentence, rather than some sort of logical illusismleceptive as an Escher print.

* * *

Indirect self-reference suggests the idea of imdiself-replication, in which a
viral entity, instead of replicating itself exactlyrings into being another entity that
plays the same role as it does, but in some ojlster®: perhaps



its mirror image, perhaps its translation into efenperhaps a string of the product
numbers of all its parts, together with pre-addrdsenvelopes containing checks
made out to the factories where those parts aren@aml a list of instructions telling
what to do with all the parts when they arrivehie tn :I.

This may sound familiar to some readers. In fadg an indirect reference to
the Von Neumann Challenge, the puzzle posed in €h&go create a self-describing
sentence whose only quoted matter is at the worettar level, rather than at the
level of whole quoted phrases. | discovered, asckived candidate solutions, that
many readers did not understand what this requinermeant. The challenge came
out of an objection to the complexity of the "seétie quoted part) in Quine's version
of the Epimenides paradox:

"yields falsehood when appended to its quotatigni€elds falsehood when
appended to its quotation.

To see what is strange here, imagine that you wishave a space-roving
robot build a copy of itself out of raw materiahat it encounters in its travels. Here is
one way you could do it: Make the robot symmetriiké a human being. Also make
the robot able to make a mirror-image copy of amycsure that it encounters along
its way. Finally, have the robot be programmedciansthe world constantly, the way
a hawk scans the ground for rodents. The searcgeinmathe robot's case is that of an
object identical to its own left half. The robotemkenot be aware that its target is
identical to its left half; the search can go orrmhefor what seems to it to be merely
a very complex and arbitrary structure. When, afieouring the universe for
seventeen googolplex years, it finally comes acsugh a structure, then of course
the robot activates its mirror-image-productionilfgcand creates a right half. The
last step is to fasten the two halves togetherpaesto! A copy emerges. Easy as pie-
provided you're willing to wait seventeen googalplgears (give or take a few
minutes).

The arbitrary and peculiar aspect of the Quineeswad, then, is that its seed is
half as complex-which is to say, nearly as complexthe sentence itself. If we
resume our robot parable, what we'd ideally likeairself-replicating robot is the
ability to make itself literally from the ground ulet us say, for instance, to mine iron
ore, to smelt it, to cast it in molds to make nansl bolts and sheet metal and so on;
and finally, to be able to assemble the small gattslarger and larger subunits until,
miraculously, a replica is born out of truly raw tex@als. This was the spirit of the
Von Neumann Challenge: | wanted a linguistic corpad to this "self-replicating
robot of the second kind".

In particular, this means a self-documenting of-leilding sentence that
builds both its halves-its quoted seed and its ateglibuilding rule-out of linguistic
raw materials (words or letters). Many readersthto



understand what this implies. The most common resteas to present, as the seed, a
long sequence of individually quoted words (ordegj in a specific order, then to
exploit that order in the building rule. Well themgu might as well have quoted one
big long ordered string, as Quine did. The ideangfchallenge was that all structure
in the built object must arise exclusively out @irge principle enunciated in the
building rule, not out of the seed's internal stuue.

Just as a self-replicating robot in some randoranaénvironment is hardly
likely to find all its parts lined up on a shelf amder of assembly but must rely on its
"brain" or program to recognize raw parts wherermt whenever they turn up so that
it can grab them and therefrom assemble a copgelf,iso the desired sentence must
treat the pieces of the seed without regard tootider in which they are listed, yet
must be able to construct itself in the proper palé of them. Thus it's fine if you
enclose the entire seed within a single pair oftggiorather than quoting each word
individually-all that matters is that the seed'sdvorder (or better yet, its letter order)
not be exploited. The seed of the ideal solutiomldide a long inventory of parts,
similar to the list of ingredients of a recipe-pegok a list of 50 'e's, then 46 Ts, and so
on. Clearly those letters cannot remain in thaegrthey simply constitute the raw
materials out of which the new sentence is to bk bu

* * *

Nobody sent in a solution whose seed was at timegpdial level of letters. A
few people, however, did send in adequate, if nmtdrerfully elegant, solutions with
seeds at the word level. The first correct solutioeceived came from Frank Palmer
of Chicago, who therefore receives the first 'Jadihaward-a self-replicating dollar
bill given to the Grand Winner of the First Everyh@r-Decade Von Neumann
Challenge. Unfortunately, the dollar bill consuntles entire body of its owner in its
bizarre process of self-replication, and so it isest to simply lock it up to protect
oneself from its voracious appetite.

Palmer submitted several versions. In them, heetilupper and lower cases
to distinguish between seed and building rule, eespely. Here is one solution,
slightly modified by me:

after alphabetizing, decapitalize FOR AFTER WORDSRISNG FINALLY
UNORDERED UPPERCASE FGPBVKXQ/Z NONVOCALIC DECAPIARAL
SUBSTITUTING ALPHABETIZING, finally for nonvocastring substituting
unordered uppercase words

Let us watch how it works, step by careful step. Miest bear in mind that the
instructions we are following are the lowercase dgoprinted above, and that the
uppercase words are not to be read as instructidors for that



matter, are the lowercase words that we will soenwbrking with. They are like the
inert, anesthetized body of a patient being opdrate who, when the operation is
over, will awake and become animate. So let's get We are to alphabetize the seed.
(I am treating the comma as attached to the woedqating it.) This gives us the
following:

AFTER ALPHABETIZING, DECAPITALIZE FGPBVKXQJZ FINALEOR
NONVOCALIC STRING SUBSTITUTING UNORDERED UPPERCASE
WORDS

Next we are to decapitalize it. This will yield semlowercase words-the
"anesthetized" lowercase words | spoke of above:

after alphabetizing, decapitalize fgpbvkxgjz figalfor nonvocalic string
substituting unordered uppercase words

All right; now our final instruction is to locaterenvocalic string (that's easy:
" fgpbvkxgjz') and to substitute for it the uppercase wordsany order (that is, the
original seed itself, but without regard for itsusture above the level of the
individual word-unit). This last bit of surgery Vis:

after alphabetizing, decapitalize SUBSTITUTING FIMNX WORDS
UNORDERED STRING DECAPITALIZE UPPERCASE FOR NONMVOTA
AFTER FGPBVKXQJZ ALPHABETIZING, finally for nonvicastring

substituting unordered uppercase words

And this is a perfect copy of our starting sentér@erather, semiperfect. Why only
semiperfect? Because the seed has been randonalyntded in the act of self-
reproduction. The beauty of the scheme, thougthas the internal structure of the
seed is entirely irrelevant to the efficacy of #entence as a self-replicator. All that
matters is that the new building rule say the prdbimg, and it will do so no matter
what order the seed from which it sprang was inwNlois fresh new baby sentence
can wake up from its anesthesia and go off to cef#iitself in turn.

The critical step was the first one: alphabetizatidhis turns the arbitrarily-
ordered seed into a grammatical, meaningful comrmmaekly by mechanically
exploiting a presumed knowledge of the "ABC"s. Buty not? It is perfectly
reasonable to presume superficial typographicaivkedge about letters and words,
since such knowledge deals with printed material ra&s material: purely
syntactically, without regard to the meanings eatttherein. This is just like the way
that enzymes in the living cell deal with the DNAdaRNA they chop up and alter
and piece together again: purely chemically, withhegard to the "meanings” carried
therein. Just as chemical valences and affinittesso on are taken as givens in the
workings



of the cell, so alphabetic and typographic facts @ken as givens in the V. N.
Challenge.

When Palmer sent in his solution, he happened ite wown his seed in order
of increasing length of words,- but that is iness¢nany random order would have
done, and that sort of idea is the crucial poimit thany readers missed. Another
rather elegant solution was sent in by Martin Wertlof Munich. It runs this way
(slightly modified by me):

Alphabetize and append, copied in quotes, thesalsvdithese append, in
Alphabetize and words: quotes, copied"

It works on the same principle as Palmer's senteare again features a seed whose
internal structure (at least at the word leveljnslevant to successful self-replication.
Weichert also sent along an intriguing palindrosotution in Esperanto, in which the
flexible word order of the language plays a kegrdllichael Borowitz and Bob Stein
of Durham, North Carolina sent in a solution simt@Palmer's.

* * *

Finally, last year's gold-medal winner for self-dotentation, Lee Sallows,
was a bit piqued by my suggestion that the goltdisimedal was somewhat tarnished
since he had not paid close enough attention to ube-mention distinction.
Apparently | goaded him into constructing an evesrerelaborate self-documenting
sentence. Although it does not quite fit what | hadnind for the Von Neumann
Challenge, as it does not spell out its own corsitva explicitly at the letter level or
word level, it is another marvelous Sallowsian gamd | shall therefore generously
allow the gold on his medal to go untarnished {i@ar. (Apologies to those purists
who insist that gold doesn't tarnish. | must haeerbconfusing it with copper and
silver. How silly of me!) Herewith follows Sallow$982 contribution:



*

Write
downten'a's,
eight 'c's, ten Vs,
fifty-two 'e's, thirty-eight fs,
sixteen g's, thirty 'h 's, forty-eight 'i's,
six 'I's, four 'm's, thirty-two "n's, forty-four'sg
four Ps, four 'g's, forty-two 'r's, eighty-fours's'
seventy-six 't's, twenty-eight 'us, four 'v s, fo's,
eighteen 'w's, fourteen 'x's, thirty-two y's, fasr
four *'s, twenty-six '-'s, fifty-eight ', s,
sixty "'s and sixty "'s, in a
palindromic sequence
whose second
half runs
thus:
:suht
snur Jah
dnoces esohw
ecneuges cimordnilap
anis™ytxis dna s " ytxis
,S')' thgie-ytf,s'-' xis-ytnewt ,s"™' ruof
,S"" ruof,s y' owt-ytriht ,s'X' neetruof,s'w' niegie
,S'W' roof s 'v' ruof ,s'u’ thgie-ytnewt ,s't" yigsreves
s's' ruof-ythgie ,s 'r* owt-ytrof ,s 'q' ruof ,srpof
,S '0' ruof-ytrof ,s'n' owl-ytriht ,s 'm' ruof $Xis
,S'l"' thgie-ytrof ,s'h' ytriht s g' neetxis
,S f thgie-ytriht ,s'e" owt-ytfif
,s d' net ,s'c' thgie
s'a' net nwod
etirw

*

Post Scriptum

After writing this column, | received much mail tiégng to the fact that there
are a large number of people who have been infdayethe "meme" meme. Arel
Lucas suggested that the discipline that studiemeseand their connections to
humans and other potential carriers of them be knasmemeticsby analogy with
"genetics". | think this is a good suggestion, aoge it will be adopted.

Maurice Gueron wrote me from Paris to tell me thebelieved the first clear
exposition of the idea of self-reproducing ideaa thhabit the brains



of organisms was put forward in 1952 by Pierre Augephysicist at the Sorbonne, in
his book L'homme microscopiqueCueron sent me a photocopy of the relevant
portions, and | could indeed see how prophetidthek was.

| received a copy of the bodkeneral Theory of Evolutioby Vilmos Csdnyi,

a Hungarian geneticist. In this book, he attemptsdrk out a theory in which memes
and genes evolve in parallel. A similar attemptizde in the booEver-Expanding
Horizons The Dual Informational Sources of Human Evolutithy the American
biologist Carl B. Swanson.

The most thorough-going research on the topic o€ poemetics | have yet
run across is that of Aaron Lynch, an engineerihgsgrist at Fermilab in lllinois,
who in his spare time is writing a book called Abst Evolution. The portions that |
have read go very carefully into the many "optionie"speak anthropomorphically,
that are open to a meme for getting itself repreduaver and over in the ideosphere
(a term Lynch and | invented independently). Itrpiges to be a provocative book,
and | look forward to its publication.

* * *

Jay Hook, a mathematics graduate student, was kedvby the solutions to
the Von Neumann Challenge as follows:

The notion that it takes two to reproduce is suggesPerhaps a change in
terminology is appropriate. The component that gali the "seed" might be

thought of as the "female" fragment-the egg thatvgrinto an adult, but only
after receiving instructions from the sperm, thealet fragment-the building

rule. In this interpretation, our sentences sayyhigng twice because they are
hermaphroditic: the male and female fragments appmgether in the same
individual.

To better mimic nature, we should construct paifssentences or
phrases, one male and one female-expressionsattext tndividually produce
nothing but when put together in a dark room maépies of themselves. |
propose the following. The male fragment

After alphabetizing and deitalicizing, duplicatemfale fragment in its
original version.

doesn't seem to say much by itself, and the feinadgnent

in and its After female fragment original versia@uplicate alphabetizing
deitalicizing,

certainly doesn't, but let them at each other aatthvthe fireworks. (I
follow your practice of assuming each punctuaticerkrto be attached to the
preceding word.) The male takes the lead, andtget®rk on the female. First
we alphabetize and deitalicize her, he says; tivasga new male fragment.



Then we simply make a copy of her-so we get oreach!

Nature still doesn't work this way, of course; ittt clear that couples that
produce offspring only in boy-girl pairs are reaflyperior to self-replicating
hermaphrodites. Ideally, our fragments should pecedeither a copy of the male
or a copy of the female, depending on, say, theofidlye week or the parity of
some external index like the integer part of therant Dow Jones Industrial
Average. Surprisingly, this isn't hard. Take thdena be

Alphabetize and deitalicize female fragment if ixde odd; otherwise
reproduce same verbatim.

and take for the female

if is and odd; same index female fragment otherwéggoduce verbatim.
Alphabetize deitalicize

One more refinement. To this point, each offsprivag been exactly
identical to one of its parents. We can introduagation, at least in the girls, as
follows. Male fragment:

Alphabetize and deitalicize female fragment if ixde odd; otherwise
randomly rearrange the words.

Female fragment:

if is and the odd,* index female words. fragmentda@nly otherwise
rearrange Alphabetize deitalicize

Now all of the boys will be the spittin' image dfeir father, but whereas one
daughter might be

index rearrange if the Alphabetize randomly fraginead,- deitalicize is
and words. otherwise female

another might be

Alphabetize index and rearrange the fragment ifdienis odd; otherwise
randomly deitalicise words.

The important point, however, is that all of thédsenale offspring, however
diverse, are genetically capable of mating with ahthe (identical) males. Can
you find a way to introduce variation in the maleghout producing sterile
offspring?

In conclusion, allow me to observe that the Dowsetb on Friday at
1076.0. Therefore | proudly proclaim: It's a girl!

* * *



| now close by returning to Lee Sallows. This irat&fable researcher of what he
calls logological space continued his quest aftex holy grail of perfect self-
documentation. His jealousy was aroused in theemx@érwhen Rudy Kousbroek, who
is Dutch, and Sarah Hart, who is English, togetbssed off what Sallows terms "the
greatest logological jewel the world has ever sed&dusbroek and Hart's self-
documenting sentence, though in Dutch, ought tprbty clearly understandable by
anyone who takes the time to look at it carefully:

Dit pangram bevat vijf a's, twee b's, twee c'se dis, zesenveertig e's, vijf f's,

vier g's, twee h's, vijftien i's, vier j's, eentwee I's, twee m's, zeventien n's, een
o0, twee p's, een q, zeven r's, vierentwintig gstien t's, een u, elf v's, acht w's,
een x, eeny, en zes z's.

In fact, you can learn how to count in Dutch bydying it!

There's not an ounce of fat or awkwardness inghigence, and it drove
Sallows mad that he couldn't come up with an eguadirfect pangram (sentence
containing every letter of the alphabet) in EngliBkiery attempt
had some flaw in it. So in desperation, Sallowgcebnics engineer that he is,
decided he would design a high-speed dedicatetfietunching"”
machine to search the far reaches of logologicacespor an equivalent English
sentence. Sallows sent me some material on hisr&@angachine.

He says:

At the heart of the beast is a clock-driven casaddgxteen Johnson-counters:
the electronic analogue of a stepper-motor-drivieicks of combination lock-
discs. Every tick of the clock clicks in a new candtion of numbers: a unique
combination of counter output lines becomes aaivat.. Pilot tests have been
surprisingly encouraging; it looks as though a kldequency of a million
combinations per second is quite realistic. Everit soould take 317 years to
explore the ten-deep stratum. But does it haveettebh? With this reduced to a
modest but still very worthwhile six-deep rangwiill take just 32.6 days. Now
we're talking!

Over the past eight weeks | have devoted everesgarond to constructing this
rocket for exploring the far regions of logologispace .... Will it really fly? So
far it looks very promising. And the end is alreadysight. With a bit of luck
Rudy Kousbroek will be able to launch the machinete 32-day journey when
he comes to visit here at the end of this montkolfa bottle of champagne will
not be out of place.

Two months later, | got a most excited transmis$iom Lee, which began with the
word "EUREKA! "-the word the Pangram Machine wasigeto print on success. He
then presented three pangrams that his machinelisedvered, floating "out there"
somewhere beyond the orbit of Pluto

My favorite one is this:



This pangram tallies five a's, one b, one c, tvgp enty-eight e's, eight fs, six
g's, eight h's, thirteen i's, one j, one k, thigetlvo m's, eighteen n's, fifteen
O's, two p's, one g, seven r's, twenty-five s'nty-two. t's, four u's, four v's,
nine w's, two X's, four y's, and one z.

Now that's what | call a success for mechanicaislition!

Sallows writes: "l wager ten guilders that nobodil succeed in producing a
perfect self-documenting solution (or proof of nen-existence) to the sentence
beginning, "This computer-generated pangram camtailwithin the next ten years.
No tricks allowed. The format to be exactly ashia tibove pangrams. Either "and' or
&' is permissible. Result to be derived exclusyvbly von Neumann architecture
digital computer (no super computers, no paralfetessing). Fancy your chances?"
Anyone who wants to write to Sallows can do soBatirmansweg 30, 6525 RW
Nijmegen, Holland.

Much though | am delighted by Sallows' ingeniouschiae and his plucky
challenge, | expect him to lose his wager befone gan say "Raphael Robinson". For
my reasons, see the postscript to Chapter 16.
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Nomic: A Self-Modifying Game
Based on Reflexivity in Law

June, 1982

I N his excellent boolA Profile of Mathematical Logjcthe philosopher Howard

DeLong tells the following classic story of anci@reece. "Protagoras had contracted
to teach Euathlus rhetoric so that he could becartevyer. Euathlus initially paid
only half of the large fee, and they agreed thatgbcond installment should be paid
after Euathlus had won his first case in court.tBua, however, delayed going into
practice for quite some time. Protagoras, worryatgut his reputation as well as
wanting the money, decided to sue. In court Protgargued:

Euathlus maintains he should not pay me but thedsird. For suppose he wins
this case. Since this is his maiden appearanceurt be then ought to pay me
because he won his first case. On the other hamppose he loses his case.
Then he ought to pay me by the judgment of thetc&imce he must either win

or lose the case he must pay me.

Euathlus had been a good student and was ablesweearotagoras’ argument with a
similar one of his own:

Protagoras maintains that | should pay him bus ithis which is absurd. For
suppose he wins this case. Since | will not have my first case | do not need
to pay him according to our agreement. On the dthed, suppose he loses the
case. Then | do not have to pay him by judgmernthefcourt. Since he must
either win or lose | do not have to pay him."

Then DelLong adds, "It is clear that to straighten such puzzles one has to
inquire into general procedures of argument.”" Altlyuéo many people, it is not at all
clear that general procedures of argument will neadtiny-quite the contrary. To
many people, paradoxes such as this one appearntebe pimples or blemishes on
the face of the law, which can be removed by singasmetic surgery. Similarly,
many people who take



theology seriously think that paradoxical questiahsut omnipotence, such as "Can
God make a stone so heavy that It cannot lift P&, just childish riddles, not serious
theological dilemmas, and can be resolved in andei® and easy way. Throughout
history, simplistic or patchwork remedies have bgeoposed for all kinds of
dilemmas created by loops of this sort. Bertranddel's theory of types is a famous
example in logic. But the dreaded loops just wgn'taway that easily, however, as
Russell found out. Wherever they occur, they aepdind pervasive, and attempts to
unravel them lead down unexpected pathways.

In fact, reflexivity dilemmas of the Protagoras-#athlus type and problems
of conflicting omnipotence crop up with astonishigularity in the down-to-earth
discipline of law. Yet until recently, their centimportance in defining the nature of
law has been little noticed. In the past few yeandy a handful of specialized papers
on the subject have appeared in law journals aidgaphy journals.

It was with surprise and delight, therefore, thigarned that an entire book on
the role of reflexivity in law was in preparatiohfirst received word of it-"The
Paradox of Self-Amendment: A Study of Logic, Lawnfipotence, and Change"-in
a letter from its author, Peter Suber, who idestifnimself as a philosophy Ph.D. and
lawyer now teaching philosophy at Earlham Colleg&ichmond, Indiana. He hopes
"The Paradox of Self-Amendment" will be out soon.

In correspondence with Suber, | have found out ligahas an even more ambitious
book in the works, tentatively titled "The Anatoraly Reflexivity", which is a study
of reflexivity in its broadest sense, encompassagyhe says, "the self-reference of
signs, the self-applicability of principles, thdfsestification and self-refutation of
propositions and inferences, the self-creation seifidestruction of legal and logical
entities, the self-limitation and self-augmentatioh powers, circular reasoning,
circular causation, vicious and benign circlesdfesck systems, mutual dependency,
reciprocity, and organic form."

In his original letter to me, Suber not only gavenamber of interesting.
examples of self-reference in law but also preseatgame he calls Nomic (from the
Greek v6 LoS (némos), meaning "law") which is preed in an appendix to The
Paradox of Self-Amendment. | found reading the subé Nomic to be a mind-
opening experience. Much of this article will bevoied to Nomic, but before we
tackle the game itself, | would like to set thegstadby mentioning some other
examples of reflexivity in the political arena.

* * *

My friend Scott Buresh, himself a lawyer, describéd following perplexing
hypothetical dilemma, which he first heard posediiclass on constitutional law.
What if Congress passes a law saying that henbefaft determinations by the
Supreme Court shall be made by a 6-3 majority



(rather than a simple 5-4 majority, as is curretitly case)? Imagine that this law is
challenged in a court case that eventually malsesviéty up to the Supreme Court
itself, and that the Supreme Court rules that #wve is unconstitutional-and needless
to say the ruling is by a 5-4 majority. What hapgeithis is a classic paradox of the
separation of powers and it was nearly played ioug minor variation, during the
Watergate era, when President Nixon threatened dwddwobey a Supreme Court
ruling to turn over his tapes only if it were "dsdfive", which presumably meant
something like a unanimous decision.

It is interesting to note that conservatives arevnoying to limit the
jurisdiction of the Supreme Court over issues sashabortion and prayer in the
schools. Constitutional scholars expect that a sloown might ensue if Congress
passes such a statute and the Supreme Court i taskaview its constitutionality.

Conflicts that enmesh the Supreme Court with itsalf arise in less flashy
ways. Suppose the Supreme Court proposes to buildremex in an area that
environmentalists want to protect. The environmisttatake their case to court, and
it gets blown up into a large affair that eventpakaches the level of the Supreme
Court. What happens? Clearly the reason this kirtding cannot be prevented is that
any court is itself a part of society, with builds) employees, contracts, and so on.
And since the law deals with things of this kind, court at any level can guarantee
that it will never get ensnared in legal problems.

If self-ensnaredness is a rare event for the Supi@ourt, it is not so rare for
other arms of government. An interesting case cameecently in San Francisco.
There had been a large number of complaints alheutvy the police department
was handling cases, and so an introverted "Intekffalrs Bureau" was set up to look
into such matters as police brutality. But thergvitably, complaints arose that the
Internal Affairs Bureau was whitewashing its fingp and so Mayor Dianne
Feinstein set up a doubly-introverted committeeairaginternal to the police
department, to investigate the performance of tiiermal Affairs Bureau. The last |
heard was that the report of this committee waswworfble. What finally resulted |
do not know.

Parliamentary procedure too can lead to the masjléd of situations. For
example, there are several editions of Robert'sfkolf Order, and a body must
choose which set of rules will govern its delibemas. The latest edition of Robert's
Rules states that if no specific edition is choasrthe governing one, then the most
recent issue holds. A problem arises, though, & basn't adopted the latest edition,
since one cannot then rely on its authority todek to rely on it.

In some ways, parliamentary procedure, which deats how to handle
simultaneous and competing claims for attentiomrd@ remarkable resemblance to
the way a large computer system must manage itsimemal affairs. Within such a
system, there is always a program called an



operatingsystem with a part called the scheduling algorjtinhich weighs priorities
and decides which activity will proceed next. In‘raultiprocessing” system, this
means determining’ which activity gets the nexin#islice” (lasting for anywhere
from a millisecond to a few seconds, or possiblerevor an unlimited time,
depending on the activity's priority and numerotiseo factors). But there are also
interrupts that come and interfere with-cops, pshoment, my telephone's ringing.
Be right back. There. Sorry we were disturbed. Smmewanted to sell me a
telephone-answering system. Now what would-ahjue a sec-ah-choo! -sorry-what
would | do with one of those things? Now where Wa®h, yes-interrupts. Well, in a
way they are like telephone calls that take theestberk away from you, annoying
you in the extreme, since you have come to the stoperson, whereas the telephone
caller has been lazy and yet is given higher gyiori

A good scheduling algorithm strives to be equitablat all kinds of conflicts
can arise, in which interrupts interrupt interruatsl are then themselves interrupted.
Moreover, the scheduler has to be able to run s ternal decision-making
programs with high priority, yet not so high a pity that nothing else ever runs.
Sometimes the internal and external priorities lsacome so tangled that the entire
system begins to "thrash". This is the term useddscribe a situation where the
operating system is spending most of its time bdggewn in “introverted"
computation, deciding what it should spend its tidoeng. Needless to say, during
periods of thrashing, very little "real" computatigets done. It sounds quite like the
cognitive state a person can get into when too nfiactprs are weighing down all at
once and the slightest thought on any topic seentsigger a rash of paradoxical
dilemmas from which there is no escape. Sometirhesonly solution is to go to
sleep, and let the paradoxes somehow drift awayariietter perspective.

* * *

Operating systems and courts of law cannot, unatly, go to sleep. Their
snarls are very real, and some means of dealirtgtivtm has to be invented. It was
considerations such as this that led Peter Suliavémt his tangled game of Nomic.

He writes that he was struck by the oft-heard dgnicthat "Government is
just a game." Now, one essential activity of goweent is law-making, so if it is a
game, then it is a game in which changing the lewgules) is a move. Moreover,
some rules are needed to structure the proceskarfgog the rules. Yet no legal
system seems to have any rules that are absolutetyine to legal change. Suber's
main aim, he wrote, was "to make a playable gana¢ thodels this particular
situation. But whereas governments are at any givement pushed in various
directions in their rule-changing by historicallié@s and the ideology of their people
and



existing rules, | wanted the game to start with'@dsan' an initial set of rules as
possible.” Nomic is such a game, and its rulesdthrer, its Initial Set of rules) will be

presented below. Most of the following descriptierin essence by Suber himself. |
have simply interspersed some of my own observation

In legal systems, statutes are the paradigmatesriBtatutes are made by a
rule-governed process that is itself partly statytthence the power to make and
change statutes can reach some of the rules gogettmé process itself. Most of the
rules, however, that govern the making of statatesconstitutional and are therefore
beyond the reach of the power they govern. Foams, Congress may change its
parliamentary rules and its committee structure,iamay bind its future action by its
past action, but it cannot, through mere statusdter the fact that a two-thirds
"supermajority” is needed to override an executwsto, nor can it abolish or
circumvent one of its houses, start a tax billnie Senate, or even delegate too much
of its power to experts.

Although statutes cannot affect constitutional sulthe latter can affect the
former. This is an important difference of logigaiority. When there is a conflict
between rules of different types, the constitutiondes always prevail. This logical
level-distinction is matched by apolitical levektnction -namely, that the logically
prior (constitutional) rules are more difficult @omend than the logically posterior
(statutory) rules.

It is no coincidence that logically prior laws dx@rder to amend. One purpose
of making some rules more difficult to change tlodimers is to prevent a brief wave
of fanaticism from undoing decades or even cergudk progress. This could be
called "self-paternalism": a deliberate retreatrfrdemocratic principles, although
one chosen for the sake of preserving democragg.dur chosen insurance against
our anticipated weak moments. But that purpose natl be met unless the two-tier
(or multi-tier) system also creates a logical hielng in which the less mutable rules
take logical priority over the more mutable ruletherwise, the more mutable rules
could by themselves undo the deeper and more abptiaciples on which the whole
system is based. If supermajorities and the coanag of many bodies are necessary
to protect the foundations of the system from habkignge, that protective purpose is
frustrated if those foundations are reachable Hgsruequiring merely a simple
majority of one legislature.

Although all the rules in the American system argable, it is convenient to
refer to the less mutable constitutional rulesrasutable, and to the more mutable
rules below them in the hierarchy as mutable. Tdraesis true in Nomic, where, at
least initially, no rule is literally immutable. INomic's self-paternalism is to be
effective, then, its "immutable"” rules, in addititmresisting easy amendment, must
possess logical priority.

Many designs could satisfy this requirement. Nohais adopted a simple two-
tiered system, modeled to some extent on the WoBsi@ution. In principle, a system
could have any number of degrees of difficultyhe t



amendment of rules. For instance, Class A ruleshtrdest to amend, could require
unanimity of a central body and the unanimous coecee of all regional bodies.
Class B rules could require 90 percent supermasritClass C rules 80 percent
supermaj ori ties, and so on. The number of sutbgosies could be indefinitely
large.

Indeed, if appropriate qualifications are made tfag informality of custom
and etiquette, a strong argument could be madentiratal social life is just such a
system of indefinite tiers. Near the top of theffidult" end of the series of rules are
actual laws, rising through case precedents, régoky and statutes, all the way up to
constitutional rules. At the bottom of the scale anles of personal behavior that
individuals can amend unilaterally without incugirdisapprobation or censure.
Above these are rules for which amendment is irsingdy costly, starting with costs
on the order of furrowed brows and clucked tongaesl passing through indignant
blows and vengeful homicide.

In any case, for the sake of simplicity and to maleasier to learn and play,
Nomic is a clean two-tier system rather than a nedror multi-tier system like the
U.S. Government, with its intermediate and substaguevels such as parliamentary
rules, administrative regulations, joint resoluiprireaties, executive agreements,
higher and lower court decisions, state practicelicjal rules of procedure and
evidence, executive orders, canons of professiaesaponsibility, evidentiary
presumptions, standards of reasonableness, rulaklissing priority among rules,
canons of interpretation, contractual rules, andrsoThis is not to say that nuanced,
intermediate levels may not arise in Nomic throughme custom and tacit
understandings. In fact, the nature of the gamewallplayers to add new tiers by
explicit amendment as they see fit, and one refmomaking Nomic simple initially
is that it is easier to add tiers to a simple gahan it is to subtract them from a
complex one.

Nomic's two-tier system embodies the same selfrpalistic elements as does
the Federal Constitution. The "immutable" ruleseyovmore basic processes than the
"mutable" ones do, and thus shield them from hakgnge. Since, in the course of
play, the central core of the game may change {la@aninor aspects must change),
after a few rounds the game being played by thgeptamay in a certain sense be
different from the one they were playing when trstgrted. Yet needless to say,
whatever results from compliance with the rulesbig,definition, the game Nomic.
The "feel" of the game may change drastically exsnat a deeper level, the game
remains the same.

In a similar way, human beings undergo constanteldgvnent and self-
modification, and yet continue to be convinced ihatakes sense to refer, via such
words as "I", to an underlying stable entity. Theren



immediately perceptible patterns change, whereapateand more hidden patterns
remain the same. From birth to maturity to deathyéwver, the changes can be so
radical that one may sometimes feel that in a sitiggtime one is several different

people. Similarly, in law, many have acknowledgkdttan amendment clause (a
clause defining how a constitution may be amenéed)jr a clause limited to

piecemeal amendment-could, through repeated afiplicacreate a fundamentally

new constitution.

The fact that Nomic has more than one tier previmslogical foundation of
the game-the central core-from changing radicallyjust a few moves. Such
continuity is a virtue both of games and of goveents, but players of Nomic have
an advantage over citizens in that, whenever theg@amotivated, they can adjust the
degree of continuity and the rate of change ragh@rkly, using their wits, whereas in
real life the mechanisms by which such change cbel@ffected are barely known
and partially beyond reach.

Standard games possess the continuity of unchangjies, or at least of rules
that change only between games, not during themnmi®® continuity is more like
that of a legal system than that of a standard gamie a rule-governed set of
systems, directives, and processes undergoing arunstle-governed change. If,
however, one wants a specific entity to point theisig "Nomic itself", the Initial Set
of rules, as presented below, will do. Yet Nomiegually the product, at any given
moment, of the dynamic rule-governed change of Ithigal Set. The continuing
identity of the game, like that of a nation or mersis due to the fact (if fact it is) that
all change is the product of existing rules propepplied, and that no change is
revolutionary. (One could even argue that revohdiy change is just more of the
same: In a revolution, rules that have been assumée totally immutable simply
are rendered mutable by other rules that are meeplg immutable, but that
previously had been taken for granted and hencééad invisible, or tacit.)

* * *

In its Rule 212, Nomic includes provision for sutijee judgment (as in a
court of law), not merely to imitate governmenyat another aspect, but for the same
reasons that compel government itself to make praws for judgment: rules will
inevitably be made that are ambiguous, inconsis@ntncomplete, or that require
application to individual circumstance. "Play" mast be interrupted; therefore some
agency must be empowered to make an authoritatidefinal determination so that
play can continue.

Judgments in Nomic are not bound by rules of prentdsince that would
require a daunting amount of record-keeping fohegame. But the doctrine stare
decisus(namely, that precedents should be followed) mayniposed at the players'
option, or it may arise without explicit amendment,



as successive judges feel impelled to treat "siyilsituated” persons "similarly".
(Admittedly, the meanings of these terms in speaiises may well require further
levels of judgment. This fact is one of the mosigkxous sources of potential infinite
regress in real court cases.) Withetdre decisisthe players are constrained to draft
their rules carefully, make thoughtful adjudicasproverrule poor judgments, and
amend defective rules. This is one way Nomic teadfassic principles and exigencies
of law, even as it vastly simplifies.

The Initial Set must be short and simple enougkrtoourage play, yet long
and complex enough to cover contingencies likelyatise before the players get
around to providing for them in a rule, and to gnevany single rule change from
disturbing the continuity of the game. Whether théial Set presented below
satisfies these competing interests is left togrsyo judge.

One contingency deliberately left to the playersetsolve is what to do about
violations of the rules. The players must also decivhether old violations are
protected by a statute of limitations or whethaytmay still be punished or nullified.
Whether the likelihood of compliance and the disoreary power of the judge suffice
to deal with a crisis of confidence or to delayntil a rule can take over, and whether
in other respects the Initial Set satisfactoriljjabaes the competing interests of
simplicity and complexity, can best be determingglaying the game.

* * *

Nomic affords a curious twist on one common anddamental property of
games: it allows the blurring of the distinctiortweeen constitutive rules and rules of
skill-that is, between rules that define lawfulypknd those that define artful play. In
other words, in Nomic there is a blurring betweles permissible and the optimal.

Most games do not embrace non-play, and do notnbeqgearadoxical by
seeming to. Interestingly, however, children oftement games that provide game
penalties for declining to play, or that incorperat extend game jurisdiction to all of
"real life", and end only when the children tiretbé game or forget they are playing.
("Daddy, Daddy, come play a new game we invent&dt), sweetheart, I'm reading."
"That's ten points!") Nomic carries this principtean extreme. A game of Nomic can
embrace anything at the vote of the players. Tie ietween play and non-play may
shift at each turn, or it may apparently be elineda Players may be governed by the
game when they think they are between games or wissnthink they have quit.

For most games, there is an infallible decisioncpdure to determine the
legality of a move. In Nomic, by contrast, situasamay easily arise where it is very
hard to determine whether or not a move is legalrddver, paradoxes can arise in
Nomic that paralyze judgment. Occasionally thid wil



be due to the poor drafting of a rule, but it mdgoaarise from a rule that is
unambiguous but mischievous. The variety of suafag@xes is truly impossible to
anticipate. Rule 213, nonetheless, is designedpe evith them as well as possible
without cluttering the Initial Set with too manyglistic qualifications. Note that
Rule 213 allows a wily player to create a paradget, it passed (if the rule seems
innocent enough to the other players), and theneby

So much for a general prologue to the game itdidfy we can move on to a
description of how a game of Nomic is played. Titerate, Nomic is a game in which
changing the rules is a move. Two can play, buirftathree or more makes for a
better game. The gist of Nomic is to be found ineR202, which should be read first.
Players will need paper and pencil, and (at leashe outset!) one die. Instead of
sheets of paper, players may find it easier toauset of index cards. All new rules
and amendments are to be written down. How thes raile positioned on paper or on
the table can indicate which ones are currently unatnle and which ones are
mutable. Amendments can be placed on top of or mexhe rules they amend.
Inoperative rules may simply be deleted. Alterrglyy for more complex games,
players may prefer to transcribe into their ownebobks the text of each new rule or
amendment and to keep a separate list, by numbdre aules still in effect. Ideally,
perhaps, all rules should be entered in a compuiigh, a terminal for each player;
amendments could then be incorporated instantlp ithte main text, with a
corresponding adjustment to the numerical order.

I nitial Set of Rules of Nomic

1. Immutable Rules

101. All players must always abide by all the rutesn in effect, in the form in
which they are then in effect. The rules in theti%hiSet are in effect
whenever a game begins. The Initial Set consistsRafes 101-116
(immutable) and 201-213 (mutable).

102. Initially, rules in the 100's are immutabledarules in the 200's are
mutable. Rules subsequently enacted or transmuted ¢hanged from
immutable to mutable or vice versa) may be immutainimutable regardless
of their numbers, and rules in the Initial Set nhaytransmuted regardless of
their numbers.

103. A rule change is any of the following: (1) tkeactment, repeal, or
amendment of a mutable rule; (2) the enactmengalepr amendment of an
amendment, or (3) the transmutation of an immutable into a mutable
rule, or vice versa. (Note: This definition impligsat, at least initially, all
new rules are mutable. Immutable rules, as lontpey are immutable, may
not be amended or repealed; mutable rules, asdsitigey are mutable, may
be amended or repealed. No rule is absolutely inemtarchange.)

104. All rule changes proposed in the proper wall d¥e voted on. They will
be adopted if and only if they receive the requimadhber of votes.



105. Every player is an eligible voter. Every digi voter must participate in
every vote on rule changes.

106. Any proposed rule change must be written dbefore it is voted on. If
adopted, it must guide play in the form in whickvés voted on.

107. No rule change may take effect earlier thannloment of the completion
of the vote that adopted it, even if its wordinglitly states otherwise. No
rule change may have retroactive application.

108. Each proposed rule change shall be given lkeeagater number (ordinal
number) for reference. The numbers shall begin 8k, and each rule
change proposed in the proper way shall receiveadix¢ successive integer,
whether or not the proposal is adopted.

If a rule is repealed and then re-enacted, it vesethe ordinal number of
the proposal to re-enact it. If a rule is amendettansmuted, it receives the
ordinal number of the, proposal to amend or tranentulf an amendment is
amended or repealed, the entire rule of whichdt grt receives the ordinal
number of the proposal to amend or repeal the amend

109. Rule changes that transmute immutable rulesnutable rules may be
adopted if and only if the vote is unanimous amthregeligible voters.

110. Mutable rules that are inconsistent in any wé#jp some immutable rule
(except by proposing to transmute it) are whollydvand without effect.
They do not implicitly transmute immutable rulesoimutable rules and at
the same time amend them. Rule changes that tra@smunutable rules into
mutable rules will be effective if and only if thesxplicitly state their
transmuting effect.

111. If a rule change as proposed is unclear, amb paradoxical, or
destructive of play, or if it arguably consiststafo or more rule changes
compounded or is an amendment that makes no differeor if it is
otherwise of questionable value, then the otherygsla may suggest
amendments or argue against the proposal beforeidtee A reasonable
amount of time must be allowed for this debate. praponent decides the
final form in which the proposal is to be votedad decides the time to end
debate and vote. The only cure for a bad propssptévention: a negative
vote.

112. The state of affairs that constitutes winningy not be changed from
achieving n points to any other state of affairewdver, the magnitude of n
and the means of earning points may be changediudesl that establish a
winner when play cannot continue may be enacted (aidle they are
mutable) be amended or repealed.

113. A player always has the option to forfeit ggne rather than continue to
play or incur a game penalty. No penalty worse tloamg, in the judgment
of the player to incur it, may be imposed.

114. There must always be at least one mutable file adoption of rule
changes must never become completely impermissible.

115. Rule changes that affect rules needed to aloapply rule changes are as
permissible as other rule changes. Even rule clsatigeg amend or repeal
their own authority are permissible. No rule charmgetype of move is
impermissible solely on account of the self-refeeenr self-application of a
rule.



116. Whatever is not explicitly prohibited or regtgld by a rule is permitted and
unregulated, with the sole exception of changing thles, which is
permitted only when a rule or set of rules exgdladr implicitly permits it.

Il. Mutable Rules

201. Players shall alternate in clockwise ordeking one whole turn apiece.
Turns may not be skipped or passed, and partsrioé tmay not be omitted.
All players begin with zero points.

202. One turn consists of two parts, in this ord€yproposing one rule change
and having it voted on, and (2) throwing one diesoand adding the number
of points on its face to one's score.

203. A rule change is adopted if and only if théevis unanimous among the
eligible voters.

204. If and when rule changes can be adopted withoanimity, the players
who vote against winning proposals shall receivedidts apiece.

205. An adopted rule change takes full effect atrttoment of the completion
of the vote that adopted it.

206. When a proposed rule change is defeated |dlgerpyvho proposed it loses
10 points.

207. Each player always has exactly one vote.

208. The winner is the first player to achieve {8@sitive) points.

209. At no time may there be more than 25 mutaldkesr

210. Players may not conspire or consult on theimgaéf future rule changes
unless they are teammates.

211. If two or more mutable rules conflict with oarother, or if two or more
immutable rules conflict with one another, then tiiée with the lowest
ordinal number takes precedence.

If at least one of the rules in conflict explicithays of itself that it defers
tog another rule (or type of rule) or takes preoedeover another rule (or
type of rule), then such provisions shall supergedenumerical method for
determining precedence.

If two or more rules claim to take precedence awex another or to defer
to one another, then the numerical method mushagaiern.

212. If players disagree about the legality of avenor the interpretation or
application of a rule, then the player preceding dime moving is to be the
Judge and to decide the question. Disagreemernthdqourposes of this rule,
may be created by the insistence of any playerh Sugrocess is called
invoking judgment.

When judgment has been invoked, the next playermo&pegin his or her
turn without the consent of a majority of the otpkayers.

The judge's judgment may be overruled only by animaus vote of the
other players, taken before the next turn is bedfua.judge's judgment is
overruled, the player preceding the Judge in tlagipy order becomes the
new judge for the question, and so on, exceptrbaplayer is to be judge
during his or her own turn or during the turn deammate.

Unless a judge is overruled, one Judge settlegualttions arising from the
game until the next turn is begun, including quesias to his or her own
legitimacy and jurisdiction as judge

New judges are not bound by the decisions of aliggs. New judges may,
however, settle only those questions on which tagegus currently disagree



and that affect the completion of the turn in whjuodgment was invoked.
All decisions by Judges shall be in accordance withthe rules then in

effect; but when the rules are silent, inconsistentunclear on the point at
issue, then the judge's only guides shall be commarality, common logic,

and the spirit of the game.

213. If the rules are changed so that further agnpossible, or if the legality
of a move is impossible to determine with finality, if by the judge's best
reasoning, not overruled, a move appears equallgl land illegal, then the
first player who is unable to complete a turn is Winner

This rule takes precedence over every other ruieraéning the winner.

Whew! So there you have the rules of Nomic. Afeading them, a friend of
mine commented, "It won't ever replace Monopolyll"grant the truth of that, but it
is certainly more interesting than Monopoly to @mnplate playing! To make such
contemplation even more intriguing, Suber, who hatually played this crazy-
sounding game, offers a wide variety of suggestifmnsinteresting types of rule
changes. Here are some samples.

Make mutable rules easier to amend than immutabés by repealing the
unanimity requirement of Initial Rule 203 and sitbsing (say) a simple majority.
Add new tiers above, below, or between the twostwith which Nomic begins.
Make some rules amendable only by special procsedyfencomplete self-
entrenchment”). Devise "sunset" rules that autaralyi expire after a certain number
of turns. Allow private consultation between playen future rule changes ("log-
rolling"). Allow secret ballots. Allow "constitutizal conventions" (or "revolutions”)
in which all the rules are more easily and joirglybject to change according to new,
temporary procedures. Put an upper limit on the bremof initially immutable rules
that at any given time may be mutable or repealed.

Allow the ordinal numbers of rules to change int&ier contingencies, thereby
changing their priorities. Or alter the very methafddetermining precedence; for
example, make more recent rules take precedenaeeaviger rules, rather than vice
versa. (In most actual legal systems, the ruleriofipy favors recent rules.)

Convert the point-earning mechanism from one basedandomness to one
based on skill (intellectual or even athletic). Apa formula to the number on the die
so that it will increase the number of points aveardo any player whose proposal
gets voted down or whose judgment gets overruladwil decrease the number of
points awarded to a player who votes nay, who mepa@ rule change of more than
50 words, who takes more than two minutes to pre@osule change, who proposes
to transmute an immutable rule to a mutable rutewbo proposes a rule that is
enacted but is later repealed.



Introduce a second or third objective-for exampl€ooperative objective, to
complement the competitive objective of earning enpoints. Thus, each player
might, on each turn, contribute a letter to a grgvsentence, a line to a growing
poem, a block to a growing castle, and so on, tbagas a whole trying to complete
the thing before one of them reaches the winningber of points. Or introduce a
second competitive objective, such as having edayep make a move in another
game, with the winner (or winners) of the game thafinished first obtaining some
predetermined advantage in the game that is diigoplayed. Or make some aspect
of the game conditional on the outcome of a difiegame, thus incorporating into
Nomic any other game or activity that can mustevugih votes. Similarly, leave
Nomic pure but add stakes or drama (such as psyamag.

Institute team play. Require permanent team contioims or allow alliances
to shift according to procedures (informal negatiatan algebraic formula applied to
scores, or systematic rotation of partners). Créfstiden" partners (e.g., the points a
player earns in a turn are also added to the safom@other player, or split with one,
selected by a mechanism).

Extend the aptness of the game as a model of tisldéve process by
inventing an index that goes up and down accortbngvents in the game and that
measures "constituency pressure" or “"constituemtisfaction”; use the index to
constrain permissible moves (e.g., through a systerawards and penalties). Allow
a certain number of turns to pass before a propssaited on, giving the players the
opportunity to see what other proposals may be tadap its place.

Suber's ultimate challenge to players of Nomichis:tto ascertain whether
any rules can be made genuinely immutable whilesggxéng some rule-changing
power, and whether the power to change the rulededrrevocably and completely
repealed. Suber is interested in hearing from msadéout their experiences in
playing Nomic, as well as any suggestions for improent or comments on
reflexivity in law generally. His address is: Dejpaent of Philosophy, Earlham
College, Richmond, Indiana 47374.

* * *

The richness of the Nomic universe is abundantbarcl It certainly meets
every hope | had when, in my book Godel, EschechBan Eternal Golden Braid,

| wrote about self-modifying games. It was my pupaohere to describe such
games in the abstract, never imagining that anyaméd work out a game so fully in
the concrete. It had been a dream of mine for g tone to devise a system that was
in some sense capable of modifying every aspeitself, so that even if it had what |
referred to as "inviolate" levels (correspondinggbly to Suber's "immutable"” rules),
they could be modified as well.



| vividly remember how this dream came about. | wasigh school student
when | first heard about computers from the later@e Forsythe, then a professor of
mathematics at Stanford (there was no such thirsgoepartment of computer science
yet). In his guest lecture to our math class helersged two things. One was the
notion that the purpose of computing was to dolaingtthat people could figure out
how to mechanize. Thus, he pointed out, computinglavinexorably make inroads
on one new domain after another, as we came tgné® that an activity that had
seemed to require ever-fresh insights and mentagémy could be replaced by an
ingenious and subtly worked-out collection of rylése execution of which would
then be a form of glorified drudgery carried outla speed of light. For me, one of
Forsythe's most stunning illustrations of this antwas the way computers had in
some sense been applied to themselves-namely ipiless) programs that translate
programs from an elegant and human-readable laega&ythe cryptic strings of 0's
and I's of machine language.

The other notion Forsythe emphasized-and it wasetforelated to the first
one-was the fact that a program is just an obfeatgits in a computer's memory, and
as such is no more and no less subject to manipulby other programs-or even by
itself!-than mere numbers are. The fusion of thesenotions was what gave me my
inspiration to design an abstract computer. Playngthe names of the ENIAC,
ILLIAC, JOHNNIAC, and other computers | had hearfd localled it "IACIAC". |
hoped IACIAC could not only manipulate its own prags but also redesign itself,
change the way it interpreted its own instructicarsd so on. | quickly ran into many
conceptual difficulties and never completed thejgmp but | have never forgotten
that fascination. It seems to me that although & game and not a computer, Nomic
comes closer in spirit to that goal | sought thagtling | have ever encountered.
That is, except for itself.

Post Scriptum.

As a result of the publication of this column, te#&ved a letter from a law
professor named William Popkin, who obviously hadifd the game of Nomic
fascinating while disagreeing philosophically witesome points expressed.
Subsequently, an exchange between Popkin and mepwaed in the "Letters"
column in Scientific American. Here is what Pophked to say:

As a law professor | was very interested in Douddagstadter's piece
on reflexivity and self-reference in the law. Theaee, as he says, many
examples. Article V of the United States Constantiprohibits amendments
denying



states equal representation in the Senate. The@ep€ourt of India went out of
its way to create a reflexivity problem by deciditisat the normal process of
amending the Indian Constitution did not applyheit Bill of Rights, even though
no explicit provision prohibiting such amendmentsed.

These reflexivity problems are fascinating, bublribt see what they have
to do with "general procedures of argument", asstéafter (quoting Howard
DelLong) suggests. They have everything to do wiéhrheaning of rules, law, and
politics, but not with procedures of argument. fret explain how at least one law
professor would approach these problems: Evergxiity example has the same
structure. There is a rule that has specific casaaing under the rule. One
particular case, by coming under the rule, appamdermine the rule itself. For
example, assume that the Supreme Court must deas#s properly appealed to it,
but that no judge can sit on a case in which heeisonally interested. A case
arises involving the reduction of judges' salarieshich is arguably
unconstitutional. If the judges decide the casey thliolate the rule against
deciding cases in which they are personally intecksut failure to decide violates
the rule requiring them to decide cases. The sdretsre exists for rules about
amendment of the document containing the amendioggion. Assume that the
Constitution can be amended by a two-thirds votetlhat one of the provisions
requires a 100 percent vote. An amendment is padsewying the unanimity rule.
If the amendment is valid, the unanimity rule islermined, but if the amendment
is invalid, the procedures for amendment are indetap

What is presented in all these cases is a probfameaning and a conflict
between rival conclusions, not a logical conundriitme ultimate decision may be
hard or easy, but the issues are not difficulttioceptualize. My own conclusion is
that the Supreme Court should hear the case im@lt$ own salary because we
do not want Congress deciding such issues, andhbaamending power should
not extend to the unanimity rule because this lweh& social contract. These are
hard cases, but another example presented in ldodést article is easy. It
concerns a contract to pay the rhetoric teachaagooas when his pupil Euathlus
wins his first case. The teacher sues the pupitferpayment, figuring that if he
wins the suit he gets his money and if he losessitlie he collects under the
contract. But on what possible ground could he thin case before the pupil had
won a lawsuit? And how could the original contractieferring to a victory by the
pupil as the occasion for the payment, includectowy in a frivolous lawsuit by
the teacher?

What | am pointing out is that reflexivity presemsblems of choice,
sometimes difficult, sometimes trivial, but thatriething new in the law. Most
important legal problems involve choice without ahwing reflexivity. Do we
prefer a right of privacy or freedom of the pre3sfe deeper point concerns the
interaction of law and artificial intelligence aperhaps interdisciplinary studies
generally. Reflexivity is undoubtedly an importgitenomenon in philosophy for
reasons | do not fully appreciate. If developmeémtartificial intelligence are to be
useful in law, however, they must take into acconhat legal problems are all
about. To a lawyer, reflexivity is not a relevasmtegory but choice is. Indeed, |
suspect that reflexivity is just a diversion forfetadter. In an earlier article about
analogy he dealt with the imaginative problem dirdeg the First Lady of Britain
[see Chapter 24]. He there grappled with the
problem of deciding what is like something elsejolihs the way most lawyers
always proceed in making choices. How we make giedodetermines how we



make choices, and that is the essential naturel gidgment. If that is what
artificial intelligence is all about, | very muchawt to hear more.

As for the question of whether there are immutables, the answer is: Of
course there are, if that's what you want.

William D. Popkin
Professor of Law
Indiana University

| found this letter very nicely put, and a constive opening for a small
debate. | replied as follows:

Professor Popkin raises a very interesting poifisncomment on my column
about Peter Suber's game Nomic. His point is esdigntwofold: (1) The fact that
any legal system is inevitably chock-full of targjlarising from reflexivity is
amusing, but rather than being themselves a dgegcasf law, such tangles are a
consequence of other deep aspects, the most samtifof which is that (2) the crux of
any legal system is the ability of people to digtiish between the incidental qualities
and the essential qualities of various events afations, which ability results finally
in recognition of what a given item is-that is, wicategory the item belongs to.
Popkin calls this "choice". In conclusion, he swgigehat to discover the principles
by which people can "choose" is a critical task datficial-intelligence workers to
tackle.

| feel that neither Suber's reflexivity nor Popgichoice is more central than
the other in defining the nature of law. In fabiey are intertwined. Suber stresses that
people, in choosing which of two inconsistent aspet a supposedly self-consistent
system shall take precedence, often make theicehsithout explicit rules (since if
the rules were spelled out, they would be suscleptibgetting embroiled in a similar
tangle once again, only at a higher level of alosiva). "Law can disregard logical
difficulties and ground a solution on pragmaticesyl social policies, and legal
doctrines”, Suber has written [in a reply to PopkiiThe effectiveness of policy, or
what Popkin calls “choice’, in plowing under logiohstacles is not the answer to the
guestion but the mystery to be explained."

Coming to grips with this contrast between expliciies and implicit
principles or guidelines is of great importanceoife wants to characterize how
flexible category recognition-"choice"-takes plaeghether one is doing research in
artificial intelligence, philosophizing about fragll, or attempting to characterize the
nature of law. Popkin, in fact, is rather charieatibward artificial-intelligence
research, suggesting that it may some day yielgsclifi not the key, to the mystery of
choice. | think he is right about this. He may hé&aied to realize, however, that in
any attempt to make a machine capable of choiceams headlong into the problem
of inconsistencies, level-collisions, and reflefgviangles, and for the following
reason.

All recognition programs are invariably modeled what we know about
perception in various modalities, such as hearmysight. One thing we know



for sure is that in any modality, perception cotssisf many layers of
processing, from the most primitive or "syntactevels, to the most abstract or
"semantic" levels. The zeroing-in on the semardiegory to which a given raw
stimulus belongs is carried out not by a purelytdimatup (stimulus-driven) or
purely top-down (category-driven) scheme, but nathea mixture of them, in
which hypotheses at various levels trigger the tayreof new hypotheses or
undermine the existence of already-existing hypmekeat other levels. This
process of sprouting and pruning hypotheses ighlyhparallel one, in which
all the levels compete simultaneously for attentitke billboards or radio
commercials or advertisements in the subway.

Yet out of this seemingly anarchic chaos comestagrated decision,
in which the various levels gradually come to sokired of self-reinforcing
agreement. If a firm decision is to emerge fromhsacswirl of conflicting
claims, there must be some kind of mental schedastanething that functions
like Robert's Rules of Order, letting various levéhve the floor, scheduling
collective actions such as votes, overriding ofitgbmotions, and so on. In
fact, to the best of our knowledge, this is therhegthe perceptual process. But
this is the very place where reflexivity tanglesgup with a vengeance!

Any perception program has various levels of "insanctum"-that is,
levels of untouchability of its data structureshé®e structures include not only
the current hypotheses, but also deeper, more pemhaspects of the program
itself, such as the ways it weights various piexfesvidence, the rules by which
it sorts out conflicts, the priority rules of itelseduler, and-of course -the
information about the untouchability of levels!) Wo for the ultimate in
flexibility, none of these levels should be totaliptouchable (although that
degree of flexibility may be unattainable), but mwsly some levels should be
less touchable than others. Therefore any recognfirogram must have at its
core a tiered structure precisely like that of goweent (or that of the rules of
Nomic), in which there are levels that are "eagsitytable", "moderately
mutable”, "almost mutable”, and so on. The strictidra recognition program-a
"choice" program-is seen inevitably to be riddleithweflexivity.

The point of all this is that the very reflexiviigsues that Popkin
considers to be merely amusing sideshows in lavaetgally deeply embroiled
in what he sees as the meat of the matter, narelguestion of how category
recognition-discerning the essence of somethingdesvdfor that reason, | found
Suber's game not merely amusing but philosophigaityocative as well. In
fact, | consider the intertwined study of reflexyvand recognition, using the
fresh methods of the emerging discipline of cogsitscience, to be of great
interest and importance for the light it may shedtlee ancient philosophical
problems of mind, free will, and identity-not to nt®n those of the philosophy
of law.

* * *

It occurs to me that the message of my letter tpkPocould be put in a
nutshell this way: To get flexible cognition, contmate on reflexivity and
recognition. Some of these ideas will come up agawmre specifically in the context
of artificial intelligence, in Chapters 23 and 24.



Section I1.
Sense and Society
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Section 11:
Sense and Society

Another broad theme of this book is introduced fre tfour chapters
comprising this section: the harm that occurs whast numbers of people accept
without reflection the words, sayings, ideas, fatiges, and tastes paraded in front of
them by indiscriminate media and popular myth. €agiety does a rather poor job of
making us aware of, let alone interested in, thneaof common sense, the hidden
assumptions that permeate thought, the complex amésins of sensory perception
and category systems, the will to believe, the huteamdency toward gullibility, the
most typical flaws in arguments, the statisticéiances we make unconsciously, the
vastly different temporal and spatial scales onclwlune can look at the universe, the
many filters through which one can perceive andceptualize people and events,
and so on. The resulting deceptions, delusiondus@ns, ignorances, and fears can
lead to many disquieting social consequences, aschildly or absurdly wasteful
spending of funds, blatant or subtle discrimina@égainst groups, and local or global
apathy about the current state and momentum oftinkel. Of course everyone labors
under some delusions, avoids certain kinds of thtsydas an overly closed mind on
this or that subject. What, however, are the camseces when this is multiplied by
hundreds or thousands of millions, and all the spiates are woven together into a
vast fabric? What does a carpet woven from the niete understandings and
ignorances of five billion sentient beings lookelikom afar-and where is this flying
carpet headed?
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5

World Views in Collision:
The Skeptical Inquirer

versus theNational Enquirer

February. 1982

Baffled Investigators and Educators Disclose ...
BOY CAN SEE WITH HIS EARS

A Cross between Human Beings and Plants ...
SCIENTISTS ON VERGE OF CREATING
PLANT PEOPLE ... Bizarre Creatures Could Do
Anything You Want

Alien from Space Shares Woman's Mind and
Body, Hypnosis Reveals

-Headlines from the National Enquirer

DID the child you once were ever wonder why the datilae sentences in comic
books always ended with exclamation points? Welr¢hake statements really that
startling? Were the characters saying them reh#y thrilled? Of course not! Those
exclamation points were a psychological gimmick thdre purely for the sake of
appearance, to give the story more pizzazz!

The National Enquirer, one of this country's yeksivand purplest journalistic
institutions, uses a similar gimmick! Whenever itngs a headline trumpeting the
discovery of some bizarre, hitherto unheard-of pineenon, instead of ending it with
an exclamation point, it ends it (or begins it) twia reference to "baffled
investigators”, "bewildered scientists”, or simiyastumped savants! It is an ornament
put there to make the story seem to have morelliggi

Or is it? What do the editors really want? Thatstey appear credible



or that it appear incredible? It seems they wabbth ways: they want the story to
sound as outlandish as possible and yet they watd have the appearance of
authenticity. Their ideal headline should thus edyba contradiction: impossibility
coupled with certainty. In short, confirmed nonsens

What is one to make of headlines like those priatieove? Or of articles about
plants that sing in Japanese, and calculating z&utiof the fact that this publication
is sold by the millions every week in grocery strand that people gobble up its
stories as voraciously as they do potato chips®fChe fact that when they are
through with it, they can turn to plenty of othenk food for thought, such as the
National Examiner, the Star, the Globe, and, pesitap most lurid of the lot, the
Weekly World News? What is one to think? For thattter, what are Martians to
think? (See Figure 5-1.)

FIGURE 5-1. A Martian's reaction to a tabloid deicNote the complex diacritical
marks of the Martian language, regrettably unabédlaon most Terran typesetting
machines. [Photograph by David J. Moser. ]
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Naturally, one's first reaction is to chuckle anshuss such stories as silly. But how
do you know they are silly? Do you also think tigaa silly question? What do you
think about articles printed in Scientific Ameri¢aDo you trust them? What is the
difference? Is it simply a difference in publishisiyle? Is the tabloid format, with its
gaudy pictures and sensationalistic headlines, gindao make you distrust the
National Enquirer? But wait a minute-isn't thattjbegging the question? What kind
of argument is it when you use the guilty verdist part of the case for the
prosecution? What you need is a way of telling cfbyely what you mean by

"gaudy" or "sensationalistic" -and that could preede difficult.

And what about the obverse of the coin? Is theerathignified, traditional
format of Scientific American-its lack of photogtegpof celebrities, for example-what
convinces you it is to be trusted? If so, that ipratty curious way of making
decisions about what truth is. It would seem thatryconcept of truth is closely tied
in with your way of evaluating the "style" of a ctmel of communication-surely quite
an intangible notion!

Having said that, | must admit that |, too, relystantly on quick assessments
of style in my attempt to sift the true from thelsig the believable from the
unbelievable. (Quickness is of the essence, like itot, because the world does not
allow infinite time for deliberation.) | could n&gll you what criteria | rely on without
first pondering for a long time and writing manygpa. Even then, were | to write the
definitive guide How to Tell the True from the False by Its Styldablication, it
would have to be published to do any good; anditles not to mention the style it
was published in, would probably attract a few sradbut would undoubtedly repel
many more. There is something disturbing abouttti@aight.

There is something else disturbing here. Enormaushbers of people are
taken in, or at least beguiled and fascinated, bgtvgeems to me to be unbelievable
hokum, and relatively few are concerned with oilldd by the astounding-yet true-
facts of science, as put forth in the pages of, Sxyentific American. | would
proclaim with great confidence that the vast majoof what that magazine prints is
true-yet my ability to defend such a claim is weattean | would like. And most
likely the readers, authors, and editors of thagamane would be equally hard pressed
to come up with cogent, nontechnical arguments ic@img a skeptic of this point,
especially if pitted against a clever lawyer arguihe contrary. How come Truth is
such a slippery beast?

Well, consider the very roots of our ability to cksn truth. Above all (or
perhaps | should say "underneath all"), common esesmisvhat we depend on -that
crazily elusive, ubiquitous faculty we all have,stome degree or other. But not to a
degree such as "Bachelor's” or "Ph.D.". No, unfaataly, universities do not offer
degrees in Common Sense. There



are not even any Departments of Common Senselighisa way, a pity.

At first, the notion of a Department of Common Sers®unds ludicrous.
Given that common sense is common, why have a theeat devoted to it? My
answer would be quite simple: In our lives we apatmually encountering strange
new situations in which we have to figure out hovwapply what we already know. It
is not enough to have common sense about knowatisitis; we need also to develop
the art of extending common sense to apply to titng that are unfamiliar and
beyond our previous experience. This can be varktrand often what is called for
is common sense in knowing how to apply common eseassort of "meta-level"
common sense. And this kind of higher-level comnsense also requires its own
meta-level common sense. Common sense, once it dtarroll, gathers more
common sense, like a rolling snowball gatheringrew®re snow. Or, to switch
metaphors, if we apply common sense to itself auedt over again, we wind up
building a skyscraper. The ground floor of thisistare is the ordinary common sense
we all have, and the rules for building new floarg implicit in the ground floor
itself. However, working it all out is a gigantiask, and the result is a structure that
transcends mere common sense.

Pretty soon, even though it has all been builtramfcommon ingredients, the
structure of this extended common sense is qudanar and elusive. We might call
the quality represented by the upper floors of #kgscraper "rare sense"; but it is
usually called "science". And some of the ideasdiadoveries that have come out of
this originally simple and everyday ability defyetiground floor totally. The ideas of
relativity and quantum mechanics are anything lmmmonsensical, in the ground-
floor sense of the term! They are outcomes of comsense self-applied, a process
that has many unexpected twists and gives riseoteesunexpected paradoxes. In
short, it sometimes seems that common sense, nesyrsself-applied, almost
undermines itself.

Well, truth being this elusive, no wonder people eontinually besieged with
competing voices in print. When | was younger,édio believe that once something
had been discovered, verified, and published, is wlzen part of Knowledge:
definitive, accepted, and irrevocable. Only in uralscases, so | thought, would
opposing claims then continue to be published. Vesarprise, however, | found that
the truth has to fight constantly for its life! Tthan idea has been discovered and
printed in a "reputable journal" does not ensued thwill become well known and
accepted. In fact, usually it will have to be reggad and reprinted many different
times, often by many different people, before & hay chance of taking hold. This is
upsetting to an idealist like me, someone moreadisg to believe in the notion of a
monolithic and absolute truth than in the notioragbluralistic and relative truth (a
notion championed by a certain school of anthrogists and sociologists, who un-
self-consciously insist "all systems of belief @gually valid", seemingly without
realizing that this dogma of relativism



not only is just as narrow-minded as any other dmgbout moreover is unbelievably
wishy-washy!). The idea that the truth has to fifgittits life is a sad discovery. The
idea that the truth will not out, unless it is give lot of help, is pretty upsetting.

* * *

A guestion arises in every society: Is it betteddball the different voices
battle it out, or to have just a few "official" plidations dictate what is the case and
what is not? Our society has opted for a plurabtyoices, for a "marketplace of
ideas", for a complete free-for-all of conflictitfyeories. But if things are this chaotic,
who will ensure that there is law and order? Whib guiard the truth? The answer (at
least in part) is: CSICOP will!

CSICOP? Who is CSICOP? Some kind of cop who gutiresruth? Well,
that's pretty close. "CSICOP" stands for "Commiftedhe Scientific Investigation of
Claims of the Paranormal--a rather esoteric titleain organization whose purpose is
not so esoteric: to apply common sense to clainth@fbutlandish, the implausible,
and the unlikely.

Who are the people who form CSICOP and what do teeyogether? The
organization was the brainchild of Paul Kurtz, pssor of philosophy at the State
University of New York at Buffalo, who brought into being because he thought
there was a need to counter the rising tide otiomal beliefs and to provide the
public with a more balanced treatment of claimshef paranormal by presenting the
dissenting scientific viewpoint. Among the earlymigers of CSICOP were some of
America's most distinguished philosophers (ErneageM and Willard Van Orman
Quine, for example) and other colorful combataritde occult, such as psychologist
Ray Hyman, magician James Randi, and someone whaders of this column may
have heard of: Martin Gardner. In the first few mregs, it was decided that the
committee's principal function would be to publesimagazine dedicated to the subtle
art of debunking. Perhaps "debunking" is not thietthey would have chosen, but it
fits. The magazine they began to publish in thedall976 was called The Zetetic,
from the Greek for "inquiring skeptic".

As happens with many fledgling movements, a phpbsmal squabble
developed between two factions, one more "reldtivand unjudgmental, the other
more firmly opposed to nonsense, more willing toogothe offensive and to attack
supernatural claims. Strange to say, the open-rdifaiion was not so open-minded
as to accept the opposing point of view, and camsetly the rift opened wider.
Eventually there was a schism. The relativist tact{ione member) went off and
started publishing his own journal, the Zetetic @ah in which science and pseudo-
science coexist happily, while the larger factietamed the name "CSICOP" and
changed the title of its journal to the Skepticajuirer.

In a word, the purpose of the Skeptical Inquirebisombat nonsense. It



does so by recourse to common sense, and as myobssible by recourse to the
ground floor of the skyscraper of science-the comype of common sense. This is
by no means always possible, but it is the gerstyéd of the magazine. This means it
is accessible to anyone who can read English. &@sdoot require any special
knowledge or training to read its pages, where @osisal claims are routinely
smashed to smithereens. (Sometimes the claimsdratntly silly as the headlines
at the beginning of this article, sometimes mudbtlsun.) All that is required to read
this maverick journal is curiosity about the natofdruth: curiosity about how truth
defends itself (through its agent CSICOP) agairttdcks from all quarters by
unimaginably imaginative theorizers, speculatocgeatrics, crackpots, and out-and-
out fakers.

The journal has grown from its original small numled subscribers to
roughly 7,500-a David, compared with the Goliathentioned above, with their
circulations in the millions. Its pages are filledth lively and humorous writing-the
combat of ideas in its most enjoyable form. By neams is this journal a monolithic
voice, a mouthpiece of a single dogma. Rathers itself a marketplace of ideas,
strangely enough. Even people who wield the to@ashmon sense with skill may do
so with different styles, and sometimes they wigagree.

There is something of a paradox involved in thecedil decisions in such a
magazine. After all, what is under debate herenigssence, the nature of correct
arguments. What should be accepted and what sHtulfim caricature the situation,
imagine the editorial dilemmas that would crop apjburnals with titles such as Free
Press Bulletin, The Open Mind, or Editorial Polidgwsletter. What letters to the
editor should be printed? What articles? What polkian be invoked to screen
submitted material?

These are not easy questions to answer. They ewlparadox, a tangle in
which the ideas being evaluated are also what\hkiations are based on. There is
no easy answer here! There is no recourse butromom sense, that rock-bottom
basis of all rationality. And unfortunately, we leawvo foolproof algorithm to uniquely
characterize that deepest layer of -l rationalitgy, are we likely to come up with
one soon. The ability to use common sense-no madtermuch light is shed on it by
psychologists or philosophers-will probably forevemain a subjective art more than
an objective science. Even when experimental apdtagists, in their centuries-long
quest for artificial intelligence, have at last raaa machine that thinks, its common
sense will probably be just as instinctive andifdl and stubborn as ours. Thus at its
core, rationality will always depend on inscrutabl¢he simple, the elegant, the
intuitive. This weird paradox has existed throughmtellectual history, but in our
information-rich times it seems particularly troesbme.

Despite these epistemological puzzles, which seepe tintimately connected
with its very reason for existence, the Skepticajuirer is flourishing and provides a
refreshing antidote to the jargon-laden journals



of science, which often seem curiously irrelevanthie concerns of everyday life. In
that one way, the Inquirer resembles the scandatdlsids.

The list of topics covered in the seventeen isshashave appeared so far is
remarkably diverse. Some topics have arisen onlgeorothers have come up
regularly and been discussed from various angldsaawarious depths. Some of the
more commonly discussed topics are:

ESP (extra-sensory perception) * telekinesis (usimemntal power to influence
events at a distance) * astrology * biorhythms *gfBot * the Loch Ness
monster * UFO's (unidentified flying objects) * ateénism * telepathy *
remote viewing * clairvoyant detectives who allelyedolve crimes * the
Bermuda (and other) triangles * "thoughtography$ifig mental power to
create images on film) * the supposed extrateiedsirigin of life on the earth
* Carlos Castaneda's mystical sorcerer "Don Juapyramid power * psychic
surgery and faith healing * Scientology * prediasoby famous "psychics"
spooks and spirits and haunted houses * levitatjpamistry and mind reading
* unorthodox anthropological theories * plant peiten * perpetual-motion
machines * water witching and other kinds of dowsih bizarre cattle
mutilations

When | contemplate the length of this list, | amitguastonished. Before | ever
subscribed to the magazine, | had heard of almbgtese items and was skeptical of
most of them, but | had never seen a frontal assaounted against so many
paranormal claims at once. And | have only scratdhe surface of the list of topics,
because the ones listed above are regulars! Iméginemany topics are treated at
shorter length.

There are quite a few frequent contributors to itamoclastic journal, such as
James Randi, who is truly prolific. Among otherg aeronautics writer Philip J.
Klass, UFO specialist James E. Oberg, writer Igssimov, CSICOP's founder (and
current director) Paul Kurtz, psychologist Jamesa8k, educator Elmer Kral,
anthropologist Laurie Godfrey, science writer Rol&heaffer, sociologist William
Sims Bainbridge, and many others. And the magazieditor, Kendrick Frazier, a
free-lance science writer by trade, periodicallsuess eloquent and mordant
commentaries.

| know of no better way to impart the flavor of theagazine than to quote a
few selections from articles. One of my favoritéches appeared in the second issue
(Spring/Summer, 1977). It is by psychologist Raymdy (who, incidentally, like
many other authors in the Skeptical Inquirer, isakented magician) and is titled
"Cold Reading: How to Convince Strangers that YowW All About Them".

It begins with a discussion of a course Hyman taadpout the various ways
people are manipulated. Hyman states:



| invited various manipulators to demonstrate theschniques-pitchmen,

encyclopedia salesmen, hypnotists, advertising réspevangelists, confidence
men and a variety of individuals who dealt with gmral problems. The

techniques which we discussed, especially thoseerord with helping people
with their personal problems, seem to involve thent's tendency to find more
meaning in any situation than is actually thereid€nts readily accepted this
explanation when it was pointed out to them. Bdid not feel that they fully

realized just how pervasive and powerful this hurtemmdency to make sense
out of nonsense really is.

Then Hyman describes people's willingness to beliehat others tell them
about themselves. His "golden rule" is: "To be papwith your fellow man, tell him
what he wants to hear. He wants to hear about Hin&etell him about himself. But
not what you know to be true about him. Oh, no! &eell him the truth. Rather, tell
him what he would like to be true about himself!'s An example, Hyman cites the
following passage (which, by an extraordinary ca@eace, was written about none
other than you, dear reader!):

Some of your aspirations tend to be pretty unrgalidt times you are extroverted,
affable, sociable, while at other times you areowerted, weary, and reserved.
You have found it unwise to be too frank in reveglyourself to others. You pride
yourself on being an independent thinker and do amept others' opinions
without satisfactory proof. You prefer a certainaamt of change and variety, and
become dissatisfied when hemmed in by restricteord limitations. At times you

have serious doubts as to whether you have madegiedecision or done the
right thing. Disciplined and controlled on the adés you tend to be worrisome
and insecure on the inside.

Your sexual adjustment has presented some probi@mgsu. While you
have some personality weaknesses, you are genalddyto compensate for them.
You have a great deal of unused capacity which lyave not turned to your
advantage. You have a tendency to be critical ofself. You have a strong need
for other people to like you and for them to adnyioe.

Pretty good fit, eh? Hyman comments:

The statements in this stock spiel were first ugse@948 by Bertram Forer in a
classroom demonstration of personal validation.obined most of them from a
newsstand astrology book. Forer's students, whagthtothe sketch was uniquely
intended for them as a result of a personality tsie the sketch an average rating
of 4.26 on a scale of O (poor) to 5 (perfect). Asnyas 16 out of his 39 students
(41 percent) rated it as a perfect fit to theirspeality. Only five gave it a rating
below 4 (the worst being a rating of 2, meaningetage"). Almost 30 years later
students give the same sketch an almost identitialgras a unique description of
themselves.

A particularly delicious feature is the thirteenitorecipe that Hyman gives
for becoming a cold reader. Among his tips aregh&dse the



technique of 'fishing' (getting the subject to tgtlu about himself or herself, then
rephrasing it and feeding it back); always give itm@ression that you know more
than you are saying; don't be afraid to flatterrysubject every chance you get." This
cynical recipe for becoming a character readerasgnted by Hyman in considerable
detail, presumably not to convert readers of thielarinto charlatans and fakers, but
to show them the attitude of the tricksters whasdoh manipulations. Hyman asks:

Why does it work so well? It does not help to daat ppeople are gullible or
suggestible. Nor can we dismiss it by implying teame individuals are just not
sufficiently discriminating or lack sufficient intgence to see through it. Indeed,
one can argue that it requires a certain degrégeifigence on the part of a client
for the reading to work well .... We have to brimgr knowledge and expectations
to bear in order to comprehend anything in our didrh most ordinary situations,
this use of context and memory enables us to diyrederpret statements and
supply the necessary inferences to do this. Bt plewerful mechanism can go
astray in situations where there is no actual nges&eing conveyed. Instead of
picking up random noise, we still manage to findamag in the situation. So the
same system that enables us to creatively find mganand to make new
discoveries also makes us extremely vulnerablexfgodation by all sorts of
manipulators. In the case of the cold reading ntla@ipulator may be conscious of
his deception; but often he too is a victim of pe validation.

Hyman knows what he's talking about. Many years agovas convinced for
a time that he himself had genuine powers to redhg until one day when he tried
telling people the exact opposite of what theimpatold him and saw that they still
swallowed his line as much as ever! Then he begandpect that the plasticity of the
human mind-his own particularly-was doing somergjeathings.

* * *

At the beginning of each issue of the Skepticalulrey is a feature called
"News and Comment". It covers such things as thestareports on current
sensational claims, recently broadcast televisidrows for and against the
paranormal, lawsuits of one sort or another, anons®ne of the most amusing items
was the coverage in the Fall 1980 issue of the Awards", given out by James
Randi (on April 1, of course) to various deservsauls who had done the most to
promote gullibility and irrational beliefs. Each aml consists of "a tastefully bent
stainless-steel spoon with a very transparent, fliengy base". Award winners were
notified, Randi explained, by telepathy, and were€' to announce their winning in
advance, by precognition, if they so desired". Adgawere made in four categories:
Academic ("to the scientist who says the dumbestigttabout parapsychology"),
Funding ("to the funding organization that awatus t



most money for the dumbest things in parapsychd)ogyerformance ("to the
psychic who, with the least talent, takes in thestrmeople™), and Media ("to the
news_ Qrganization that supports the most outragelaums of the paranormalists").

The nature of coincidences is a recurrent themedigtussions of the
paranormal. | vividly remember a passage in a jobelok by Warren Weaver titled
Lady Luck: The Theory of Probability, in which heipts out that in many situations,
the most likely outcome may well be a very unlikelyent (as when you deal hands in
bridge, where whatever hand you get is bound texteaordinarily rare). A similar
point is made in the following excerpt from a recédook by David Marks and
Richard Kammann titledhe Psychology of the Psyclffoom which various excerpts
were reprinted in one issue of tBkeptical Inquirey.

'Koestler's fallacy' refers to our general inapilib see that unusual events are
probable in the long run .... It is a simple deducfrom probability theory that an
event that is very improbable in a short run ofeslations becomes, nevertheless,
highly probable somewhere in a long run of obséowat.... We. call it 'Koestler's
fallacy' because Arthur Koestler is the author whet illustrates it and has tried to
make it into a scientific revolution. Of coursegtlallacy is not unique to Koestler
but is widespread in the population, because theeeseveral biases in human
perception and judgment that contribute to thia&l.

First, we notice and remember matches, especidiiynatches, whenever
they occur. (Because a psychic anecdote first regua match, and, second, an
oddity between the match and our beliefs, we balée stories oddmatches. This is
equivalent to the common expression, an "unexpthawncidence".) Second, we
do not notice non-matches. Third, our failure tticeononevents creates the short-
run illusion that makes the oddmatch seem imprababburth, we are poor at
estimating combinations of events. Fifth, we oveklahe principle of equivalent
oddmatches, that one coincidence is as good akeanas far as psychic theory is
concerned.

An excellent example of people not noticing nonrgges provided by the
failed predictions of famed psychics (such as Jdaixen). Most people never go
back to see how the events bore out the predictibims Skeptical Inquirer, however,
has a tradition of going back and checking. As gaar concludes, it prints a number
of predictions made by various psychics for thaaryand evaluates their track
records. In the Fall 1980 issue, the editors tdekpredictions of 100 "top psychics"”,
tabulated them, listed the top twelve in orderrefjiency, and left it to the reader to
assess the accuracy of psychic visions of the dutihe No. | prediction for 1979
(made by 86 psychics) was "Longer lives will be fadalmost everyone as aging is
brought under control.” No. 2 (85 psychics) wasefEhwill be a major breakthrough
in cancer, which will almost totally wipe out théesélase." No. 3 (also 85 psychics)
was "There will be an astonishing spiritual rebatid a return to the old values." And
so on. No. 6 (81 psychics) was "Contact will



be made with aliens from space who will give usredible knowledge." The last
four, interestingly, all involved celebrities: Fikasinatra was supposed to become
seriously ill, Edward Kennedy to become a presidéictndidate, Burt Reynolds to
marry, and Princess Grace to return to this countrgsume a movie career. Hmm ...

There is something pathetic, even desperate, abes¢ predictions. One sees
only too clearly the similarity of the tabloids (iwh feature these predictions) to the
equally popular television shows like Fantasy Idlaand Star Trek. The common
denominator is escape from reality. This point &dlwnade in an article by William
Sims Bainbridge in the Fall 1979 issue, on televispseudo-documentaries on the
occult and pseudo-science. He characterizes thusessas resembling entertainment
shows in which fact and fantasy are not clearlyimisiised. His name for this is
"wishfulfillment fantasy".

Perhaps a key to why so much fantasy is splashemksathe tabloids and
splattered across our living-room screens lies.heezhaps we all have a desire to
dilute reality with fantasy, to make reality seemm@er and more aligned with what
we wish it were. Perhaps for us all, the path ebteesistance is to allow reality and
fantasy to run together like watercolors, blurriogr vision but making life more
pastel-like: in a word, softer. Yet at the sameetiperhaps all of us have the potential
capacity and even the desire to sift sense fronsemse, if only we are introduced to
the distinction in a sufficiently vivid and compalty manner.

* * *

But how can this be done? In the "News and Commsstttion of the Spring
1980 issue, there was an item about a lively asgupo-science traveling comedy
lecture act by one "Captain Ray of Light"-actudllpuglas F. Stalker, an associate
professor of philosophy at the University of DelagaTlhe article quotes Stalker on
his "comical debunking show" (directed at astrolodpjorhythms, numerology,
UFQO's, pyramid power, psychic claims, and the l&&Yollows:

For years | lectured against them in a serious wati, direct charges at their silly
theories. These direct attacks didn't change mangsnand so | decided to take
an indirect approach. If you can't beat them, jbem. And so | did, in a manner of
speaking. | constructed some plainly preposteraesigiosciences of my own and
showed that they were just like astrology and thers. | also explained how you
could construct more of these silly theories. Bykireg from the inside out, more
students came to see how pseudo these pseudosciarce... And that is the
audience | try to reach: the upcoming group okeits. My show reaches them in
the right way, too. It leaves a lasting impressidanwins friends and changes
minds.

| am delighted to report that Stalker welcomes bewkings. He can be



reached at the Department of Philosophy, Universitpelaware, Newark, Delaware
19711.

One of the points Stalker makes is that no mater éloquent a lecture may
be, it simply does not have the power to conviieg &xperience does. This point has
been beautifully demonstrated in a study made byyBsinger and Victor A. Benassi
of the Psychology Department of California

State University at Long Beach. These two investigaset out to determine
the effect on first-year psychology students ofnsiegly paranormal effects created
in the classroom by an exotically dressed magicldeir findings were reported in
the Winter 1980/81 issue of the Skeptical Inquinea piece titled "Fooling Some of
the People All of the Time".

In two of the classes, the performer (Craig Reyspldas introduced as a
graduate student "interested in the psychology asfipormal or psychic abilities,
[who has] been working on developing a presentatibhis psychic abilities". The
instructor also explicitly stated, "I'm not convatt personally of Craig's or anyone
else's psychic abilities.” In two other classesai€was introduced as a graduate
student "interested in the psychology of magic atadje trickery, [who has] been
working on developing a presentation of his magit.arhe authors emphasize that
all the stunts

Craig performed are "easy amateur tricks that hbaeen practiced for
centuries and are even explained in children's $adkmagic". After the act, the
students were asked to report their reactions.e®iagd Benassi received two jolts
from the reports. They write:

First . . . . in both the "magic" and the "psychaésses, about two-thirds of the
students clearly believed Craig was psychic. Orfgvastudents seemed to believe
the instructor's description of Craig as a magiciarthe two classes where he was
introduced as such. Secondly, psychic belief wasonly prevalent; it was strong
and loaded with emotion. A number of students cedeheir papers with exorcism
terms and exhortations against the Devil. In thgchpige condition, 18 percent of
the students explicitly expressed fright and emmatialisturbance. Most expressed
awe and amazement.

We were present at two of Craig's performances aitdessed some
extreme behavior. By the time Craig was halfwaytigh the "bending" chant
[part of a stunt where he bent a stainless-sted, the class was in a terribly
excited state. Students sat rigidly in their cha@ges glazed and mouths open,
chanting together. When the rod bent, they gaspddaurmured. After class was
dismissed, they typically sat still in their chaistaring vacantly or shaking their
heads, or rushed excitedly up to Craig, asking haw they could develop such
powers. We felt we were observing an extraordipgrdwerful behavioral effect.
If Craig had asked the students at the end of dtisoatear off their clothes, throw
him money, and start a new cult, we believe someildvdhave responded
enthusiastically. Obviously, something was going bere that we didn't
understand.

After this dramatic presentation, the classes watethey had only been



seeing tricks. In fact, two more classes were gittensame presentation, with the
added warning: "In his act, Craig will pretend éad minds and demonstrate psychic
abilities, but Craig does not really have psyclitiges, and what you'll be seeing are
really only tricks." Still, despite this strong tial disclaimer, more than half the
students in these classes believed Craig was gswyftar seeing his act. "This says
either something about the status of universitytriresors with their students or
something about the strange pathways people takectalt belief, Singer and
Benassi observe philosophically. Now comes somegthgtonishing.

The next question asked was whether magicians cdoléxactly what
Craig did. Virtually all the students agreed thagieians could. They were then
asked if they would like to revise their estimateCoaig's psychic abilities in the
light of this negative information that they theiwes had furnished. Only a few
did, reducing the percentage of students beliethagCraig had psychic powers to
55 percent.

Next the students were asked to estimate how maogle who performed
stunts such as Craig's and claimed to be psychie vaetually fakes using
magician's tricks. The consensus was that at thest out of four "psychics” were
in fact frauds. After supplying this negative infation, they were again asked if
they wished to revise their estimate of Craig'schg&y abilities. Again, only a few
did, reducing the percentage believing that Craig psychic powers to 52 percent.

Singer and Benassi muse:

What does all this add up to? The results frompam-and-pencil test suggest that
people can stubbornly maintain a belief about serasopsychic powers when

they know better. It is a logical fallacy to adrfiat tricksters can perform exactly

the same stunts as real psychics and to estimatertbst so-called psychics are
frauds-and at the same time to maintain with adagree of confidence that any
given example (Craig) is psychic. Are we humandlydhat foolish? Yes.

* * *

A few years ago, Scot Morris (now a senior editd@mni magazine in charge
of its "Games" department) carried out a similaperiment on a first-year
psychology class at Southern lllinois Universityhigh he wrote up in the Spring
1980 issue of the Skeptical Inquirer. First, Moassessed his students' beliefs in ESP
by having them fill out a questionnaire. Then aleadue performed an "ESP
demonstration”, which Morris calls "frighteningijpressive".

After this powerful performance, Morris tried toéjgrogram™ his students. He
had two weapons at his disposal. One is what He 'éhoaxing”. This process, just
three minutes long, consisted in a revelation off o of the three tricks worked,
together with a confession



that the remaining one of the baffling stunts wiae a trick. ' B"t,- said Morris, "I'm
not going to say how it was done, because | wanttgoexperience the feeling that,
even though you can't explain something, that doesake it supernatural.” The other
weapon was a 50-minute anti-ESP lecture, in whietrets of professional mind
readers were revealed, commonsense estimateshalplites of "oddmatches” were
discussed, "scientific" studies of ESP were showrbé questionable for various
statistical and logical reasons, and some othawydag reasons were adduced to cast
ESP's reality into strong doubt.

After the performance, only half of the classesenv&ehoaxed", but all of
them heard the anti-ESP lecture. The students there polled about the strength of
their belief in various kinds of paranormal phenomelt turned out that dehoaxed
classes had a far lower belief in ESP than clabsdshad simply heard the anti-ESP
lecture. The dehoaxed classes' average level of ieBef dropped from nearly 6
(moderate belief) to about 2 (strong disbelief hiler the non-dehoaxed classes'
average level dropped from 6 to about 4 (slighbelief ). As Morris summarizes this
surprising result, "The dehoaxing experience wgsaggntly crucial; a three-minute
revelation that they had been fooled was more pllvethan an hour-long
denunciation of ESP in producing skepticism towagpP."

One of Morris' original interests in conductingstlExperiment was "whether
the exercise would teach the students skepticisSnE&P statements only, or a more
general attitude of skepticism, as we had hopedekample, would their experience
also make them more skeptical of astrology, Ougartls, and ghosts?" Morris did
find a slight transfer of skepticism, and from & toncluded hopefully that "teaching
someone to be skeptical of one belief makes himesdmat more skeptical of similar
beliefs, and perhaps slightly more skeptical evedissimilar beliefs."

This question of transfer of skepticism is, to miyndj the critical one. It is of
little use to learn a lesson if it always remainesson about particulars and has no
applicability beyond the case in which it was fierned. What, for instance, would
you say is "the lesson of the People's Temple antich Jonestown™"? Simply that one
should never follow the Reverend Jim Jones to Gaiyadr more generally, that one
should be wary of following any guru halfway acrelse world? Or that one should
never follow anyone anywhere? Or that all cults ewd? Or that any belief in any
kind of savior, human or divine, is crazy and dange? Or consider the recent
convulsions in Iran. Is it likely that the fundantalist "Moral Majority" Christians in
America would see their own attitudes as paratieghbse of fundamentalist Moslems
whose fanaticism they abhor, and that they wouédehy be led to reflect on their
own behavior? | wouldn't hold my breath. At whavdeof generality is a lesson
learned? What was "the lesson of Viet Nam"? Doegpjtly to any present political
situations that the United States is facing, ot &my country is facing?

* * *



Stalker's Captain Ray of Light expresses faith twatdebunking his own
"miniature” pseudo-sciences before audiences, Imet@msfer to people a more
general critical ability-an ability to think moréearly about paranormal claims. But
how true is this? There are untold believers inesdypes of paranormal phenomena
who will totally ridicule other types. It is quittommon to encounter someone who
will scoff at the headlines in the National Enquivéhile at the same time believing,
say, that through Transcendental Meditation you t@arn to levitate, or that
astrological predictions come true, or that UFQ&\asitors from other galaxies, or
that ESP exists. I've heard many people exprestotosving sort of opinion: "Most
psychics, unfortunately, are frauds, which makeallitthe more difficult for the
genuine ones to be recognized." You even get bmein tricksters such as Uri
Geller who say, "I admit he cheats some of the timaybe even 90 percent of the
time-but believe me, he has genuine psychic adsliti

If you are hunting for a signal in a lot of noiseyd the more you look, the
more noise you find, when is it reasonable to gipeand conclude there is no signal
there at all? On the other hand, sometimes theatemight be a signal! The problem
is, you don't want to jump too quickly to a negatgeneralization, especially if your
feelings are based merely on some kind of guiltasgociation. After all, not
everything published in the National Enquirer itséa (I had to look awfully hard,
though, to locate something in its pages that | swag is true!) The subtle art is in
sensing just when to shift-in sensing when theenisugh evidence. But for better or
for worse, this is a subjective matter, an art fleat journals heretofore have dealt
with.

The Skeptical Inquirer concerns itself with quessioranging from the
ridiculous to the sublime, from the trivial to theofound. There are those who would
say it is a big waste of time to worry about sucived as ESP and other so-called
paranormal effects, whereas others (such as myeelfihat anyone who is unable or
unwilling to think hard about what distinguishes #tientific system of thinking from
its many rival systems is not a devotee of truthalit and furthermore that the
spreading of nonsense is a dangerous trend that tmge checked.

In any case, the question arises whether the Sledplinquirer will ever
amount to more than a tiny drop in a huge bucketel$ its editors do not expect that
someday it will be sold alongside the National Hreyjuat supermarket checkout
counters! Or, carrying this vision to an upside-doextreme, can you imagine a
world where a debunking journal such as the Skabtitquirer (in tabloid form, of
course) sold millions of copies each week at supékets (along with its many
rivals), while one lone courageous voice of theuttotame out four times a year (in a
relatively staid format) and was sought out by ae¥e500 readers? Where the many
rival debunking tabloids were always to be founohdyaround in laundromats? It
sounds like a crazy story fit for the pages of Nagional Enquirer! This ludicrous
scenario serves to emphasize just what the hamty &aCSICOP is up against.



What good does it do to publish their journal wioeity a handful of already-
convinced anti-occult fanatics read it anyway? @hswer is found in, among other
places, the letters column at the back of eacleidgkany people write in to say how
vital the magazine has been to them, their friemasl their students. High-school
teachers are among the most frequent writers ofkdyau notes to the magazine's
editors, but | have also seen enthusiastic lefterm members of the clergy, radio
talk-show hosts, and people in many other professio

| would hope that by now | have aroused enougtrésteon the part of readers
that they might like to subscribe to at least ohthe journals that | have discussed in
these pages. In the spirit of open-mindedness atativism, therefore, | hereby
provide addresses for all three (in alphabeticdéor

National Enquirer
Lantana, Florida 33464

Skeptical Inquirer
Box 229, Central Park Station Buffalo, New York 1582

Zetetic Scholar
Department of Sociology Eastern Michigan Universitysilanti,
Michigan 48197

Of course, | would not dream of suggesting whicle ¢m subscribe to. Perhaps the
most prudent course would be not to make any pgepghts, and to subscribe to all
three.

Certainly one will never be able to empty the \@stan of irrationality that all
of us are drowning in, but the ambition of the Sk&p Inquirer has never been that
heroic; it has been, rather, to be a steady buowhimh one could cling in that
tumultuous sea. It has been to promote a healthpdbof skepticism in as many
people as it can. As Kendrick Frazier said in ohki® eloquent editorials,

Skepticism is not, despite much popular misconoepta point of view. It
is, instead, an essential component of intelleangaliry, a method of determining
the facts whatever they may be and wherever thghtntead. It is a part of what
we call common sense. It is a part of the way s@emorks.

All who are interested in the search for knowledgel the advancement of
understanding, imperfect as those enterprises neayshwould, it seems to me,
support critical inquiry, whatever the subject avithtever the outcome.



It is too bad that we should have to constantlyeddftruth against so many
onslaughts from people unwilling to think, but, tre other hand, sloppy thought
seems inevitable. It's just part of human naturem€ to think of it, didn't | read
somewhere recently about how your average typiga-tJohn or Jane Doe in the
street uses only ten percent of his or her brawfiething like that! How come folks
don't think harder and get more of those littleilbells going? Beats me! Talk about
sloppy-it's downright boggling!! Even the scierdistre stumped!!!

Post Scriptum

In the April 1982 issue of Spektrum der llusenstlitife German edition of
Scientific American ), the translation of this coln appeared. On the flip side of the
page with the headline "Boy can see with his e@itsige kann mit den Ohren sehen)
| found a short article whose headline ran "Leagrimhear with your eyes" (Mit den
Augen hdren lernen ). It's logical, | guess-heaninity your eyes does seem to be the
flip side of seeing with your ears! The article wdly was about a machine for
helping deaf people improve their speech with tiseod computer displays of their
voices.

It was remarkable to see how similar these flippeddlines were, and yet
how totally different the articles were. The maiffedence was actually in tone. The
National Enquirer article spoke of an event thappmsedly had occurred and
characterized it as baffling and beyond explanatiba Spektrum der Wissenschaft
article mentioned a counterintuitive idea and eixgd how it might conceivably be
realized, after a fashion. Note that Spektrum déss@hschaft managed to grab my
attention by exploiting the same device as theotdbldo: catch readers by blaring
something paradoxical. To someone not firmly gracheh science, "hearing with
your eyes" and "seeing with your ears" sound (ao#!) about equally implausible.
Indeed, even to someone who is scientifically etha;ahe two phrases sound about
equally weird. More information is needed to fleslit the meanings. That
information was provided in Spektrum der Wissenfichend turned the initially
grabbing headline into a sensible notion. Suctsiglly not the case for articles in the
tabloids. But for most readers, such a subtlerdigtn doesn't matter.

This all goes to emphasize the claim at the begmof this chapter about the
trickiness of trying to pin down what truth is, ahdw deeply circular all belief
systems are, no matter how much they try to bectibge In the end, rate of survival
is the only difference between belief systems. Tihisa worrisome statement. It
certainly worries me, at least. Still, | believe But scientists, | find, are not usually
willing to see science itself as being rooted inimpenetrably murky swamp of
beliefs and attitudes and perceptions. Most of tihewe never considered how it is
that human perception and



categorization underlie all that we take for grante terms of common sense, and in
more primordial ways that are so deeply embeddatwle even find them hard to

talk about. Such things as: how we break the wiortd parts, how we form mental

categories, how we refine them certain times whilering them other times, how

experiences and categories are clustered assetyatiiow analogies guide our

intuitions, how imagery works, how valid logic incawhere it comes from, how we

tend to favor simple statements over complex oaed,so on-all these are, for most
scientists, nearly un-grapplable-with issues, aadtley pay them no heed and
continue with their work.

The idea of "simplicity" is a real can of wormsy f@hat is simple in one
vocabulary can be enormously complex in anotheabuolary-and vice versa. Does
the sun rise in the mornings? Ninety-nine to ona yee that geocentric phrase in
your ordinary conversations, and geocentric imagesour private thoughts. Yet we
all "know" that the truth is different: the earthreally rotating on its axis and so the
sun's motion is only apparent. Well, it may be néwsgou that general relativity says
that all coordinate systems are equally valid-drat includes one from whose point
of view all motion takes place with respect toxe#, nonrotating earth. Thus Einstein
tells us that Copernicus and Galileo were, aftermait any righter than Ptolemy and
the Pope (score ten points for infallibility!). Tleeis even, for each of us, a physically
valid "egocentric" system of coordinates in whichr still and everything moves
relative to me! | point this out to show that theth is much shiftier and subtler than
any simple picture can ever say. Scientists whosowvglify science distort reality as
much as religious fanatics or pseudo-scientistsTte. troubling truth is that there is
no simple boundary line between nonsense and sédee.Chapter 11). It is a lot
hazier and blurrier and messier than even thougpé&aple generally wish to admit.

When | was a columnist in Scientific American, Itguite a lot of mail,
including a sizable number of letters from what ight charitably term "fringe
thinkers", or uncharitably term "crackpots". | buip large files of such letters in the
hopes of someday writing an article about "cracignagt and its detection. The
hypothetical book How to Tell the True from the $&aby Its Style of Publication,
which 1 jokingly referred to in the article as sdimag that | might write, was
therefore not entirely a joke.

How can you discern which books you do want to reaoh those you don't?
Answer: You have various levels of depth of evaargtranging from extremely brief
and superficial tests to very deep and probing gnes where you actually do take
the trouble to read the book to see what it sdysprder to reach the final stage.
(reading the book), you go through several vertyoali intermediate levels of analysis
and scrutiny. | call this mechanism for filterirffet"terraced scan”.

How do | decide which letters to read carefully,liflon't read them all
carefully (to decide whether or not to read themeftdly ...)? Answer: | apply the
crudest, most "syntactic" stages of my terracedrsemand prune



out the worst ones very quickly. Then | apply alsliy more refined stage of testing
to the survivors, and prune out some more. Andt goés, until | am left with just a
handful of truly provocative, significant letterBut if | had no such terraced-scan
mechanism, | would be trapped in perpetual indenishaving no basis to decide to
do anything, since | would need to evaluate evatyway in depth in order to decide
whether or not to follow it. Should | take the hosKalamazoo today? Study out of a
Smullyan book? Practice the piano? Read the Iest York Review of Books?
Write an angry letter to someone in government?

This question of the interaction of form and confascinates me deeply. | do
indeed believe that if one has the right "terraseah" mechanisms, one can go very
far indeed in separating the wheat from the chaffcourse, one has to believe that
there is such a distinction: that The Truth actualists. And just what this Truth is is
very hard to say.

To me, part of the challenge of Zen is very mucim & the challenge of the
occult and of pseudo-science: the baffling innemststency of a worldview totally
antithetical to my own. What is also interestinghiat each human being has a totally
unique worldview, with its private contradictionsdaeven small insanities. It is my
belief, for instance, that inside every last onaistthere is at least a small pocket of
insanity: a kind of Achilles' heel that we try tgoaéd exposing to the world-and to
ourselves. In his own personal way, Einstein wasyo in my own personal way, |
am loony; and the same for you, dear lunatic!

In a way, therefore, to try to pursue the naturelltmate truth is to enter a
bottomless pit, filled with circular vipers of setference. One could liken CSICOP's
job to that of the American Civil Liberties Uniomhich gets itself in all sorts of
tangled loops because of its stance of defendidigabbelief systems. For instance,
in an odd twist, its director, a former concentraticamp inmate, found himself
defending the rights of neo-Nazis to march downdtineets of highly Jewish Skokie,
lllinois, parading their banners advocating theeaxination of all "inferior races".
And what was worse for him was that as a conseguehhis actions, the ACLU lost
a significant portion of its membership. Patricknide spoke of "defending to the
death your right to say it"-but does "it" includeything? Recipes for how to murder
people? How to build atomic bombs? How to destiwy free press? Governments
also face this sticky kind of issue. Can a govemnaedicated to liberty afford to let
an organization dedicated to that government's dalivfourish?

It always seems refreshing to see how magazinetheim letters columns,
willingly publish letters highly critical of theml. say "seems", because often those
letters are printed in pairs, both raking the maganver the coals but from opposite
directions. For example, a right-wing critic and a



left-wing critic both chastise the magazine fornieg too far the wrong way. The
upshot is of course that the magazine doesn't éawe to say a thing in its own
defense, for it is a kind of cliche that if you nage to offend both parties in a
disagreement, you certainly must be essentiallytrighat is, the truth is supposedly
always in the middle-a dangerous fallacy.

Raymond Smullyan, in his book This Book Needs NieTprovides a perfect
example of the kind of thing | am talking aboutislta story about two boys fighting
over a piece of cake. Billy says he wants it adm®ny says they should divide it
equally. An adult comes along and asks what's wrdhg boys explain, and the adult
says, "You should compromise-Billy gets three cgrart Sammy one quarter." This
kind of story sounds ridiculous, yet it is repeatagr and over in the world, with
loudmouths and bullies pushing around meeker aivdrfand kinder people. The
"middle position" is calculated by averaging akiohs together, outrageous ones as
well as sensible ones, and the louder any clai,ntlore it will count. Politically
savvy people learn this early and make it theidoredealists learn it late and refuse
to accept it. The idealists are like Sammy, ang tievays get the short end of the
stick.

Magazines often gain rather than lose by printifgatvamounts to severe
criticism. This holds even if the critical lettes hot matched by an equally critical
letter from the other side, because if a magaziimgspletters critical of it, it appears
open-minded and willing to listen to criticism. Ththe opposition is co-opted and
undercut.

Another problem is that by shouting loud enougtvoadtes of any viewpoint
can gain public attention. Sometimes the loudnesses from the large number of
adherents of a particular point of view, sometiritesomes from the eloquence or
charisma of a single individual, and sometimesoihes from the high status of one
individual. A particularly salient example of théort of thing is provided by the
behavior of the Nixon "team" during the Watergdftaia There, they had the ability
to manipulate the press and the public simply beedhey were in power. What no
private individual would ever have been able toayegay with for a second was done
with the greatest of ease by the Nixon people. ®i@melessly changed the rules as
they wished, and for a long time got away with it.

What does all this have to do with the Skepticagluiner? Plenty. Amidst the
tumult and the shouting, where does the truth Wéfat voices should one listen to?
How can one tell which are credible and which art?rit might seem that the serious
matters of life have precious little to do with thalidity of horoscopes, the
probability of reincarnation, or the existence ofgfBot, but |I maintain that
susceptibility to bad arguments in one domain oplkesloor to being manipulated in
another domain. A critical mind is critical on &lbnts simultaneously, and it is vital
to train people to be critical at an early stage.

* * *



The most serious piece of mail | received as alresuhis column was from
Marcello Truzzi, founder of the Zetetic Scholar.uZzi wrote me as follows
(somewhat excerpted):

| was greatly disturbed and disappointed to readr yolumn because of its
serious distortions about the character of theisathin CSICOP and the position and
history of the Zetetic Scholar. Your article consdfie clear impression that Zetetic
Scholar is somehow more sympathetic to pseudo-sgjeis more 'relativist' and
‘'unjudgmental’. That is completely untrue ....

| think you completely missed the issue betweenGCTH and CSAR [Truzzi's
Center for Scientific Anomalies Research-the orgatinon behind Zetetic Scholar].
The term 'skeptic' has become unfortunately equaiittd disbelief rather than its
proper meaning of nonbelief. That is, skepticismangethe raising of doubts and the
urging of inquiry. Zetetic Scholar very much starfidsdoubt and inquiry .... | view
much of CSICOP activity as obstructing inquiry hesa it has prejudged many areas
of inquiry by labeling them pseudo-scientific priorserious inquiry. In other words,
it is not judgment that | wish to avoid-quite thentrary-but prejudgment.

The major problem is that CSICOP, in its fervodébunk, has tended to lump
the nonsense of the National Enquirer with theosisriscientific research programs of
what | call 'protosciences'’ (that is, serious baverick scientists trying to play by the
rules of science and get their claims properlye@sind examined). By scoffing at all
claims of the paranormal, CSICOP inhibits (througlockery) serious work on
anomalies....

Zetetic Scholar tries to bring together protoscéfentproponents and
responsible critics into rational dialogue .... Thepose is to advance science.

My position is not a relativist one. | believe sae does progress and is
cumulative. But | do believe that skepticism mustead to all claims, including
orthodox ones. Thus, before | condemn fortunereke doing social evil, | think the
effects of their use need to be compared to theodox practitioners -psychiatrists
and clinical psychologists. The simple fact is thaich nonsense goes on within
science that is at least as pseudo-scientific gtheng going on in what we usually
term pseudo-sciences ....

| do not believe in most paranormal claims, butfuse to close the door on
discussion of them. The simple fact is that | thirlave more confidence in science
than, say, Martin Gardner does. For example, Madsigned as a consulting editor
for Zetetic Scholar when he was told that | plant@dublish a 'stimulus' article
asking for a reconsideration of the views of Veligky. [Immanuel Velikovsky is
best known for his fantastic, fiery visions of tleolution of the solar system and,
among other things, a theory claiming that the heamp until quite recently (in
astronomical terms), was spinning in the otherdtiosm! He claimed that his views
reconciled science and the Bible, and he publighady books, perhaps the most
famous of which is called Worlds in Collision. ] Kia was invited to comment, as
were many critics of Velikovsky. But Martin feltah even considering Velikovsky
seriously in Zetetic Scholar gave Velikovsky undeed legitimacy, so Martin
resigned. | happen to think Velikovsky is dead vgdout | also think that he has not
been given due process by his critics. | have demite that honest discourse will
reveal the errors and virtues (if any) in any esotscientific claim. | see nothing to
be



afraid of. | have full confidence in science asedf-sorrecting system. Some on
CSICORP, like Martin, do not.

This is only a small portion of Truzzi's letter,thiugets the idea across. All in
all, Truzzi emphasized that his magazine servaexeht purpose from the Skeptical
Inquirer, and that | had not made it sufficienthgar what that purpose really is. |
hope that readers can now understand what it isrégly to Truzzi follows (also
somewhat shortened).

| have thought quite a bit about the issues yosetaand about the difference
in tone, outlook, purpose, vision, etc., betweene#fe Scholar and the Skeptical
Inquirer. | find myself more sympathetic than yoe @ the cause of out-and-out
debunking. | am impatient with, and in fact rathwstile towards, the immense
amount of nonsense that gets given a lot of undwalitc because of human
irrationality. It is like not dealing with someorery unpleasant in a group of people
because you've been trained to be very toleranpali@. But eventually there comes
a point where somebody gets up and lets the urgoiég®rson “have it'-verbally or
physically or however-maybe just escorts them out-averyone then is relieved to
be rid of the nuisance, even though they themselidest have the courage to do it.

Admittedly, it's just an analogy, but to me, VeMsky is just such an
obnoxious person. And there are loads more. | gingan't feel they should be
accorded so much respect. One shouldn't bend oaekwards to be polite to
genuinely offensive parties. | happen to feel tmaich of parapsychology has been
afforded too much credibility. | feel that ESP aswdon are incompatible with science
for very fundamental reasons. In other words, | fieat they are so unlikely to be the
case that people who spend their time investigatiegn really do not understand
science well. And so | am impatient with them. é&a&t of welcoming them into
scientific organizations, | would like to see th&itked out.

Now this doesn't mean that | feel that debatingualtioe reasons | find ESP
(etc.) incompatible with science at a very deepellés worthless. Quite to the
contrary: coming to understand how to sift the tfr@mm the false is exceedingly
subtle and important. But that doesn't mean thlaprgtenders to truth should be
accorded respect.

It's a terribly complex issue. None of us seedthidruth on it. | am sorry if |
did you a disservice by describing your magazinedid. | have nothing against your
magazine in principle, except that | find its opemdedness so open that it gets
boring, long-winded, and wishy-washy. Sometimegiminds me of the senators and
representatives who, during Watergate, seemed sstgldense, and either unable or
unwilling to get the simple point: that Nixon wasilgy, on many counts. And that
was it. It was very simple. And yet Nixon and comypalid manage to obscure the
obvious for many months, thanks to fuzzy-mindedpbeavho somehow couldn't
'snap’ into something that was very black-and-whiigey insisted on seeing it in
endless shades of gray. And in a way | think the#st you're up to, in your
magazine, a lot of the time: seeing endless shafdgsy where it's black and white.

There is a legitimate, indeed, very deep questsrnto when that moment of
‘obviousness', that moment of 'snapping' or 'aligkicomes about. Certainly



I'd be the first to say that that's as deep a gureas one can ask. But that's a question
about the nature of truth, evidence, perceptiotegmies, and so forth and so on. It's
not a question about parapsychology or Velikovskgle If yours were a magazine
about the nature of objectivity, I'd have no quiawéh it. I'd love to see such a
magazine. But it's really largely a magazine thelp$ to lend credibility to a lot of
pseudo-scientists. Not to say that everyone whtewfor it is a pseudo-scientist! Not
at all' But my view is that there is such a thirgleeing too open-minded. | am not
open-minded about the earth being flat, about wdretfitler is alive today, about
claims by people to have squared the circle, ohdawe proven special relativity
wrong. | am also not open-minded with respect t glranormal. And | think it is
wrong to be open-minded with respect to these fipgst as | think it is wrong to be
open-minded about whether or not the Nazis kiligdrsllion Jews in World War Il.

| am open-minded, to some extent, about questibap® language, dolphin
language, and so on. | haven't reached any fimad,donclusion there. But | don't see
that being debated in Zetetic Scholar (or in thegikal Inquirer).

My viewpoint is that the Skeptical Inquirer is dgia service to the masses of
the country, albeit indirectly, by publishing ah#is that have flair and dash and whose
purpose is to combat the huge waves of nonsenseéhare forced to swim in all the
time. Of course most people will never read thepBkal Inquirer themselves, but
many teachers will, and will be much better equépfteereby to refute kids who come
up and tell them about precognitive dreams and keyg or magically fixed watches
or you name it.

| feel that the Skeptical Inquirer is playing tteder of the chief prosecutor, in
some sense, of the paranormal, and Zetetic Scl®larmember of the jury who
refuses, absolutely refuses, to make a decisioih miore evidence is in. And after
more, more, more, more, more, more, more, moreeeeel is in and this character
still refuses to go one way or another, then ore igepatient.

Professor Truzzi was very kind to me in his regpd subsequently even
invited me to serve on the board of CSAR. | haddexline because of time
constraints, but | appreciate his-I hate to sag-timien-mindedness. Part of his reply is
worth repeating:

You seem to have the idea that | am reluctant t&kensdecision about
many extraordinary claims. That really is not tlase | want to make decisions
and am emotionally inclined to the same impatiesmEgou have. Most of my pro-
paranormal friends see me as a die-hard skeptit.hBrd-line debunkers like
Martin Gardner see me as wishy-washy or naive. §etlit from both sides, |
assure you.

| have quite a bit of sympathy for what ProfessnrZzi is attempting to do, in
a way. What bothers me is that all the vexing poid that he is attempting to be
neutral on have their counterparts one level ugher'meta-level”, so to speak. That
is, for every debate in science itself, there issamorphic debate in the methodology
of science, and one could go on up the ladder aftdhs, running and yet never
advancing, like a



hamster on a treadmill. Nixon exploited this prpieivery astutely in the Watergate
days, smoking up the air with so many technicalcedural and meta-procedural
(etc.) questions that the main issues were comipl&segotten about for a long time
while people tried to sort out the mess that hislsscreen had created. This kind of
technique need not be conscious on, the part digahs or scientists-it can emerge
as an unconscious consequence of simple emotionah@ément to an idea or hope.

It seems to me that object level and meta-levelhagelessly tangled here,
just as in the Gddelian knot, and the only solutsoto cut the knot cleanly and get rid
of it. Otherwise you can wallow forever in the meG8an cardboard pyramids really
sharpen razor blades placed underneath them? How weeks must one wait before
one gives up? And what if, after you've given ufrjend claims it really works if you
put a fried egg at each corner of the pyramid? Wll then go back and try that as
earnestly as you tried the original idea? Will yoer simply reject a claim out of
hand?

Where does one draw the line? Where is the bordertietween open-
mindedness and stupidity? Or between closed-miretesdand stupidity? Where is the
optimum balance? That is such a deep questionl tbatild not hope to answer it.
Professor Truzzi's position and my own lie at déf@ points along a spectrum. We
have both arrived at our positions not by pristiogic, but as a result of many
complex interacting intuitions about the world aimbut minds and knowledge. There
is certainly no way to prove that my position ighter than his, or vice versa. But
even if we have no adequate theory to formalizén siecisions, we nonetheless are
all walking instantiations of such decision-makbgngs, and we make decisions for
which we could not formally account in a millionays. Such decisions include all
decisions of taste, whether in food, music, arts@ence. We have to live with the
fact that we do not yet know how we make such datss but that does not mean we
have to wallow in indecisiveness in the meantimed Anything that helps to make
our quick decisions more informed while not impagritheir quickness is of
tremendous importance. | view the Skeptical Inqua® serving that purpose, and |
heartily recommend it to my readers.



Section I1.
Sense and Society
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Section 11:
Sense and Society

Another broad theme of this book is introduced fre tfour chapters
comprising this section: the harm that occurs whast numbers of people accept
without reflection the words, sayings, ideas, fatiges, and tastes paraded in front of
them by indiscriminate media and popular myth. €agiety does a rather poor job of
making us aware of, let alone interested in, thneaof common sense, the hidden
assumptions that permeate thought, the complex amésins of sensory perception
and category systems, the will to believe, the huteamdency toward gullibility, the
most typical flaws in arguments, the statisticéiances we make unconsciously, the
vastly different temporal and spatial scales onciwlune can look at the universe, the
many filters through which one can perceive andceptualize people and events,
and so on. The resulting deceptions, delusiondus@ns, ignorances, and fears can
lead to many disquieting social consequences, aschildly or absurdly wasteful
spending of funds, blatant or subtle discrimina@égainst groups, and local or global
apathy about the current state and momentum oftinkel. Of course everyone labors
under some delusions, avoids certain kinds of thtsydas an overly closed mind on
this or that subject. What, however, are the camseces when this is multiplied by
hundreds or thousands of millions, and all the spiates are woven together into a
vast fabric? What does a carpet woven from the niete understandings and
ignorances of five billion sentient beings lookelikom afar-and where is this flying
carpet headed?
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5

World Views in Collision:
The Skeptical Inquirer

versus theNational Enquirer

February. 1982

Baffled Investigators and Educators Disclose ...
BOY CAN SEE WITH HIS EARS

A Cross between Human Beings and Plants ...
SCIENTISTS ON VERGE OF CREATING
PLANT PEOPLE ... Bizarre Creatures Could Do
Anything You Want

Alien from Space Shares Woman's Mind and
Body, Hypnosis Reveals

-Headlines from the National Enquirer

DID the child you once were ever wonder why the datilae sentences in comic
books always ended with exclamation points? Welr¢hake statements really that
startling? Were the characters saying them reh#y thrilled? Of course not! Those
exclamation points were a psychological gimmick thdre purely for the sake of
appearance, to give the story more pizzazz!

The National Enquirer, one of this country's yeksivand purplest journalistic
institutions, uses a similar gimmick! Whenever itngs a headline trumpeting the
discovery of some bizarre, hitherto unheard-of pineenon, instead of ending it with
an exclamation point, it ends it (or begins it) twia reference to "baffled
investigators”, "bewildered scientists”, or simiyastumped savants! It is an ornament
put there to make the story seem to have morelliggi

Or is it? What do the editors really want? Thatstey appear credible



or that it appear incredible? It seems they wabbth ways: they want the story to
sound as outlandish as possible and yet they watd have the appearance of
authenticity. Their ideal headline should thus edyba contradiction: impossibility
coupled with certainty. In short, confirmed nonsens

What is one to make of headlines like those priateave? Or of articles about
plants that sing in Japanese, and calculating Z&utiof the fact that this publication
is sold by the millions every week in grocery strand that people gobble up its
stories as voraciously as they do potato chips®fChe fact that when they are
through with it, they can turn to plenty of othenk food for thought, such as the
National Examiner, the Star, the Globe, and, pesitap most lurid of the lot, the
Weekly World News? What is one to think? For thattter, what are Martians to
think? (See Figure 5-1.)

FIGURE 5-1. A Martian's reaction to a tabloid deicNote the complex diacritical
marks of the Martian language, regrettably unabédlaon most Terran typesetting
machines. [Photograph by David J. Moser. ]
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Naturally, one's first reaction is to chuckle anshuss such stories as silly. But how
do you know they are silly? Do you also think tigaa silly question? What do you
think about articles printed in Scientific Ameri¢aDo you trust them? What is the
difference? Is it simply a difference in publishisiyle? Is the tabloid format, with its
gaudy pictures and sensationalistic headlines, gindao make you distrust the
National Enquirer? But wait a minute-isn't thattjbegging the question? What kind
of argument is it when you use the guilty verdist part of the case for the
prosecution? What you need is a way of telling cfbyely what you mean by

"gaudy" or "sensationalistic" -and that could preede difficult.

And what about the obverse of the coin? Is theerathignified, traditional
format of Scientific American-its lack of photogtegpof celebrities, for example-what
convinces you it is to be trusted? If so, that ipratty curious way of making
decisions about what truth is. It would seem thlatryconcept of truth is closely tied
in with your way of evaluating the "style" of a ctmel of communication-surely quite
an intangible notion!

Having said that, | must admit that |, too, relystantly on quick assessments
of style in my attempt to sift the true from thelsig the believable from the
unbelievable. (Quickness is of the essence, like iot, because the world does not
allow infinite time for deliberation.) | could n&gll you what criteria | rely on without
first pondering for a long time and writing manygpa. Even then, were | to write the
definitive guide How to Tell the True from the False by Its Styldablication, it
would have to be published to do any good; anditles not to mention the style it
was published in, would probably attract a few sradbut would undoubtedly repel
many more. There is something disturbing abouttti@aight.

There is something else disturbing here. Enormaushbers of people are
taken in, or at least beguiled and fascinated, bgtvgeems to me to be unbelievable
hokum, and relatively few are concerned with oilldd by the astounding-yet true-
facts of science, as put forth in the pages of, Sxyentific American. | would
proclaim with great confidence that the vast méjoof what that magazine prints is
true-yet my ability to defend such a claim is weattean | would like. And most
likely the readers, authors, and editors of thagamane would be equally hard pressed
to come up with cogent, nontechnical arguments ic@img a skeptic of this point,
especially if pitted against a clever lawyer arguihe contrary. How come Truth is
such a slippery beast?

Well, consider the very roots of our ability to cksn truth. Above all (or
perhaps | should say "underneath all'), common esesmisvhat we depend on -that
crazily elusive, ubiquitous faculty we all have,stome degree or other. But not to a
degree such as "Bachelor's” or "Ph.D.". No, unfaataly, universities do not offer
degrees in Common Sense. There



are not even any Departments of Common Senselighisa way, a pity.

At first, the notion of a Department of Common Sers®unds ludicrous.
Given that common sense is common, why have a theeat devoted to it? My
answer would be quite simple: In our lives we apatmually encountering strange
new situations in which we have to figure out hovwapply what we already know. It
is not enough to have common sense about knowatisitis; we need also to develop
the art of extending common sense to apply to titng that are unfamiliar and
beyond our previous experience. This can be varktrand often what is called for
is common sense in knowing how to apply common eseassort of "meta-level"
common sense. And this kind of higher-level comnsense also requires its own
meta-level common sense. Common sense, once it dtarroll, gathers more
common sense, like a rolling snowball gatheringrew®re snow. Or, to switch
metaphors, if we apply common sense to itself auedt over again, we wind up
building a skyscraper. The ground floor of thisistare is the ordinary common sense
we all have, and the rules for building new floarg implicit in the ground floor
itself. However, working it all out is a gigantiask, and the result is a structure that
transcends mere common sense.

Pretty soon, even though it has all been builtramfcommon ingredients, the
structure of this extended common sense is qudanar and elusive. We might call
the quality represented by the upper floors of #kgscraper "rare sense"; but it is
usually called "science". And some of the ideasdiadoveries that have come out of
this originally simple and everyday ability defyetiground floor totally. The ideas of
relativity and quantum mechanics are anything lmmmonsensical, in the ground-
floor sense of the term! They are outcomes of comsense self-applied, a process
that has many unexpected twists and gives riseoteesunexpected paradoxes. In
short, it sometimes seems that common sense, nesyrsself-applied, almost
undermines itself.

Well, truth being this elusive, no wonder people eontinually besieged with
competing voices in print. When | was younger,édio believe that once something
had been discovered, verified, and published, is wlzen part of Knowledge:
definitive, accepted, and irrevocable. Only in uralscases, so | thought, would
opposing claims then continue to be published. Vesarprise, however, | found that
the truth has to fight constantly for its life! Tthan idea has been discovered and
printed in a "reputable journal" does not ensued thwill become well known and
accepted. In fact, usually it will have to be reggad and reprinted many different
times, often by many different people, before & hay chance of taking hold. This is
upsetting to an idealist like me, someone moreadisg to believe in the notion of a
monolithic and absolute truth than in the notioragbluralistic and relative truth (a
notion championed by a certain school of anthrogists and sociologists, who un-
self-consciously insist "all systems of belief @gually valid", seemingly without
realizing that this dogma of relativism



not only is just as narrow-minded as any other dmgbout moreover is unbelievably
wishy-washy!). The idea that the truth has to fifgittits life is a sad discovery. The
idea that the truth will not out, unless it is give lot of help, is pretty upsetting.

* * *

A guestion arises in every society: Is it betteddball the different voices
battle it out, or to have just a few "official" pidations dictate what is the case and
what is not? Our society has opted for a plurabtyoices, for a "marketplace of
ideas", for a complete free-for-all of conflictitfieories. But if things are this chaotic,
who will ensure that there is law and order? Whib guiard the truth? The answer (at
least in part) is: CSICOP will!

CSICOP? Who is CSICOP? Some kind of cop who gutiresruth? Well,
that's pretty close. "CSICOP" stands for "Commifteghe Scientific Investigation of
Claims of the Paranormal--a rather esoteric titleain organization whose purpose is
not so esoteric: to apply common sense to clainth@fbutlandish, the implausible,
and the unlikely.

Who are the people who form CSICOP and what do tteeyogether? The
organization was the brainchild of Paul Kurtz, pssor of philosophy at the State
University of New York at Buffalo, who brought into being because he thought
there was a need to counter the rising tide otiomal beliefs and to provide the
public with a more balanced treatment of claimshef paranormal by presenting the
dissenting scientific viewpoint. Among the earlymigers of CSICOP were some of
America's most distinguished philosophers (ErneageM and Willard Van Orman
Quine, for example) and other colorful combataritde occult, such as psychologist
Ray Hyman, magician James Randi, and someone whaders of this column may
have heard of: Martin Gardner. In the first few mregs, it was decided that the
committee's principal function would be to publesimagazine dedicated to the subtle
art of debunking. Perhaps "debunking" is not thimtthey would have chosen, but it
fits. The magazine they began to publish in thedall976 was called The Zetetic,
from the Greek for "inquiring skeptic".

As happens with many fledgling movements, a phpbsmal squabble
developed between two factions, one more "reldtivand unjudgmental, the other
more firmly opposed to nonsense, more willing toogothe offensive and to attack
supernatural claims. Strange to say, the open-rdifaiion was not so open-minded
as to accept the opposing point of view, and camsetly the rift opened wider.
Eventually there was a schism. The relativist tact{one member) went off and
started publishing his own journal, the Zetetic @ah in which science and pseudo-
science coexist happily, while the larger factiewamed the name "CSICOP" and
changed the title of its journal to the Skepticajuirer.

In a word, the purpose of the Skeptical Inquirelbisombat nonsense. It



does so by recourse to common sense, and as myobssible by recourse to the
ground floor of the skyscraper of science-the comype of common sense. This is
by no means always possible, but it is the gerstyéd of the magazine. This means it
is accessible to anyone who can read English. &@sdoot require any special
knowledge or training to read its pages, where @osisal claims are routinely
smashed to smithereens. (Sometimes the claimsdratntly silly as the headlines
at the beginning of this article, sometimes mudbtlsun.) All that is required to read
this maverick journal is curiosity about the natofdruth: curiosity about how truth
defends itself (through its agent CSICOP) agairttdcks from all quarters by
unimaginably imaginative theorizers, speculatocgeatrics, crackpots, and out-and-
out fakers.

The journal has grown from its original small numled subscribers to
roughly 7,500-a David, compared with the Goliathentioned above, with their
circulations in the millions. Its pages are filledth lively and humorous writing-the
combat of ideas in its most enjoyable form. By neams is this journal a monolithic
voice, a mouthpiece of a single dogma. Rathers itself a marketplace of ideas,
strangely enough. Even people who wield the to@ashmon sense with skill may do
so with different styles, and sometimes they wigagree.

There is something of a paradox involved in thecedil decisions in such a
magazine. After all, what is under debate herenigssence, the nature of correct
arguments. What should be accepted and what sHtulim caricature the situation,
imagine the editorial dilemmas that would crop apjburnals with titles such as Free
Press Bulletin, The Open Mind, or Editorial Polidgwsletter. What letters to the
editor should be printed? What articles? What polkkan be invoked to screen
submitted material?

These are not easy questions to answer. They ewlparadox, a tangle in
which the ideas being evaluated are also what\hRiations are based on. There is
no easy answer here! There is no recourse butromom sense, that rock-bottom
basis of all rationality. And unfortunately, we leawvo foolproof algorithm to uniquely
characterize that deepest layer of -l rationalitgy, are we likely to come up with
one soon. The ability to use common sense-no madtermuch light is shed on it by
psychologists or philosophers-will probably forevemain a subjective art more than
an objective science. Even when experimental apdtegists, in their centuries-long
quest for artificial intelligence, have at last raaal machine that thinks, its common
sense will probably be just as instinctive andifdl and stubborn as ours. Thus at its
core, rationality will always depend on inscrutabl¢he simple, the elegant, the
intuitive. This weird paradox has existed throughmtellectual history, but in our
information-rich times it seems particularly troesbme.

Despite these epistemological puzzles, which seepe tintimately connected
with its very reason for existence, the Skepticajuirer is flourishing and provides a
refreshing antidote to the jargon-laden journals



of science, which often seem curiously irrelevanthie concerns of everyday life. In
that one way, the Inquirer resembles the scandatdlsids.

The list of topics covered in the seventeen isshashave appeared so far is
remarkably diverse. Some topics have arisen onlgeorothers have come up
regularly and been discussed from various angldsaawvarious depths. Some of the
more commonly discussed topics are:

ESP (extra-sensory perception) * telekinesis (usimemntal power to influence
events at a distance) * astrology * biorhythms *gfBot * the Loch Ness
monster * UFO's (unidentified flying objects) * ateénism * telepathy *
remote viewing * clairvoyant detectives who allelyedolve crimes * the
Bermuda (and other) triangles * "thoughtography$ifig mental power to
create images on film) * the supposed extrateiedsirigin of life on the earth
* Carlos Castaneda's mystical sorcerer "Don Juapyramid power * psychic
surgery and faith healing * Scientology * prediasoby famous "psychics"
spooks and spirits and haunted houses * levitatjpamistry and mind reading
* unorthodox anthropological theories * plant peiten * perpetual-motion
machines * water witching and other kinds of dowsih bizarre cattle
mutilations

When | contemplate the length of this list, | amitguastonished. Before | ever
subscribed to the magazine, | had heard of almbgtese items and was skeptical of
most of them, but | had never seen a frontal assaounted against so many
paranormal claims at once. And | have only scratdhe surface of the list of topics,
because the ones listed above are regulars! Iméginemany topics are treated at
shorter length.

There are quite a few frequent contributors to itamoclastic journal, such as
James Randi, who is truly prolific. Among otherg aeronautics writer Philip J.
Klass, UFO specialist James E. Oberg, writer Igssimov, CSICOP's founder (and
current director) Paul Kurtz, psychologist Jamesa8k, educator Elmer Kral,
anthropologist Laurie Godfrey, science writer Rol&heaffer, sociologist William
Sims Bainbridge, and many others. And the magazieditor, Kendrick Frazier, a
free-lance science writer by trade, periodicallsuess eloquent and mordant
commentaries.

| know of no better way to impart the flavor of theagazine than to quote a
few selections from articles. One of my favoritéches appeared in the second issue
(Spring/Summer, 1977). It is by psychologist Raymdy (who, incidentally, like
many other authors in the Skeptical Inquirer, isakented magician) and is titled
"Cold Reading: How to Convince Strangers that YowW All About Them".

It begins with a discussion of a course Hyman taadpout the various ways
people are manipulated. Hyman states:



| invited various manipulators to demonstrate theschniques-pitchmen,

encyclopedia salesmen, hypnotists, advertising réspevangelists, confidence
men and a variety of individuals who dealt with gmral problems. The

techniques which we discussed, especially thoseerord with helping people
with their personal problems, seem to involve thent's tendency to find more
meaning in any situation than is actually thereid€nts readily accepted this
explanation when it was pointed out to them. Bdid not feel that they fully

realized just how pervasive and powerful this hurtemmdency to make sense
out of nonsense really is.

Then Hyman describes people's willingness to beliehat others tell them
about themselves. His "golden rule" is: "To be papwith your fellow man, tell him
what he wants to hear. He wants to hear about Hin&etell him about himself. But
not what you know to be true about him. Oh, no! &eell him the truth. Rather, tell
him what he would like to be true about himself!'s An example, Hyman cites the
following passage (which, by an extraordinary caeace, was written about none
other than you, dear reader!):

Some of your aspirations tend to be pretty unrgalidt times you are extroverted,
affable, sociable, while at other times you areowerted, weary, and reserved.
You have found it unwise to be too frank in reveglyourself to others. You pride
yourself on being an independent thinker and do amept others' opinions
without satisfactory proof. You prefer a certainaamt of change and variety, and
become dissatisfied when hemmed in by restrictaord limitations. At times you

have serious doubts as to whether you have madegimedecision or done the
right thing. Disciplined and controlled on the adés you tend to be worrisome
and insecure on the inside.

Your sexual adjustment has presented some probi@msu. While you
have some personality weaknesses, you are genalddyto compensate for them.
You have a great deal of unused capacity which lyave not turned to your
advantage. You have a tendency to be critical ofself. You have a strong need
for other people to like you and for them to adnyioe.

Pretty good fit, eh? Hyman comments:

The statements in this stock spiel were first ugse@948 by Bertram Forer in a
classroom demonstration of personal validation.obined most of them from a
newsstand astrology book. Forer's students, whagthtothe sketch was uniquely
intended for them as a result of a personality tsie the sketch an average rating
of 4.26 on a scale of O (poor) to 5 (perfect). Asnynas 16 out of his 39 students
(41 percent) rated it as a perfect fit to theirspeality. Only five gave it a rating
below 4 (the worst being a rating of 2, meaningetage"). Almost 30 years later
students give the same sketch an almost identitialgras a unique description of
themselves.

A particularly delicious feature is the thirteenitorecipe that Hyman gives
for becoming a cold reader. Among his tips aregh&dse the



technique of 'fishing' (getting the subject to tgtlu about himself or herself, then
rephrasing it and feeding it back); always give itm@ression that you know more
than you are saying; don't be afraid to flatterrysubject every chance you get." This
cynical recipe for becoming a character readerasgnted by Hyman in considerable
detail, presumably not to convert readers of thielarinto charlatans and fakers, but
to show them the attitude of the tricksters whasdoh manipulations. Hyman asks:

Why does it work so well? It does not help to daat ppeople are gullible or
suggestible. Nor can we dismiss it by implying teame individuals are just not
sufficiently discriminating or lack sufficient intgence to see through it. Indeed,
one can argue that it requires a certain degrégeifigence on the part of a client
for the reading to work well .... We have to brimgr knowledge and expectations
to bear in order to comprehend anything in our ddrh most ordinary situations,
this use of context and memory enables us to diyrederpret statements and
supply the necessary inferences to do this. Bt plewerful mechanism can go
astray in situations where there is no actual nges&eing conveyed. Instead of
picking up random noise, we still manage to findamag in the situation. So the
same system that enables us to creatively find mganand to make new
discoveries also makes us extremely vulnerablexfgo#ation by all sorts of
manipulators. In the case of the cold reading ntla@ipulator may be conscious of
his deception; but often he too is a victim of pe validation.

Hyman knows what he's talking about. Many years agovas convinced for
a time that he himself had genuine powers to redhg until one day when he tried
telling people the exact opposite of what theimpatold him and saw that they still
swallowed his line as much as ever! Then he begandpect that the plasticity of the
human mind-his own particularly-was doing somergjeathings.

* * *

At the beginning of each issue of the Skepticalulrey is a feature called
"News and Comment". It covers such things as thestareports on current
sensational claims, recently broadcast televisidrows for and against the
paranormal, lawsuits of one sort or another, anons®ne of the most amusing items
was the coverage in the Fall 1980 issue of the Awards", given out by James
Randi (on April 1, of course) to various deservsauls who had done the most to
promote gullibility and irrational beliefs. Each aml consists of "a tastefully bent
stainless-steel spoon with a very transparent, fliengy base". Award winners were
notified, Randi explained, by telepathy, and were€' to announce their winning in
advance, by precognition, if they so desired". Adgawere made in four categories:
Academic ("to the scientist who says the dumbestigttabout parapsychology"),
Funding ("to the funding organization that awatus t



most money for the dumbest things in parapsychd)ogyerformance ("to the
psychic who, with the least talent, takes in thestrmeople™), and Media ("to the
news_ Qrganization that supports the most outragelaums of the paranormalists").

The nature of coincidences is a recurrent themedigtussions of the
paranormal. | vividly remember a passage in a jobelok by Warren Weaver titled
Lady Luck: The Theory of Probability, in which heipts out that in many situations,
the most likely outcome may well be a very unlikelyent (as when you deal hands in
bridge, where whatever hand you get is bound texteaordinarily rare). A similar
point is made in the following excerpt from a recéook by David Marks and
Richard Kammann titledhe Psychology of the Psyclffoom which various excerpts
were reprinted in one issue of tBkeptical Inquirey.

'Koestler's fallacy' refers to our general inapilib see that unusual events are
probable in the long run .... It is a simple deducfrom probability theory that an
event that is very improbable in a short run ofeslations becomes, nevertheless,
highly probable somewhere in a long run of obséowat.... We. call it 'Koestler's
fallacy' because Arthur Koestler is the author whet illustrates it and has tried to
make it into a scientific revolution. Of coursegtlallacy is not unique to Koestler
but is widespread in the population, because theeeseveral biases in human
perception and judgment that contribute to thia&l.

First, we notice and remember matches, especidiiynatches, whenever
they occur. (Because a psychic anecdote first regua match, and, second, an
oddity between the match and our beliefs, we balée stories oddmatches. This is
equivalent to the common expression, an "unexpthgwncidence".) Second, we
do not notice non-matches. Third, our failure tticeononevents creates the short-
run illusion that makes the oddmatch seem imprababburth, we are poor at
estimating combinations of events. Fifth, we owveklahe principle of equivalent
oddmatches, that one coincidence is as good akeanas far as psychic theory is
concerned.

An excellent example of people not noticing nonrgges provided by the
failed predictions of famed psychics (such as Jdaimen). Most people never go
back to see how the events bore out the predictibims Skeptical Inquirer, however,
has a tradition of going back and checking. As gaar concludes, it prints a number
of predictions made by various psychics for thaaryand evaluates their track
records. In the Fall 1980 issue, the editors tdekpredictions of 100 "top psychics"”,
tabulated them, listed the top twelve in orderrefjiency, and left it to the reader to
assess the accuracy of psychic visions of the dutihe No. | prediction for 1979
(made by 86 psychics) was "Longer lives will be fadalmost everyone as aging is
brought under control.” No. 2 (85 psychics) wasefEhwill be a major breakthrough
in cancer, which will almost totally wipe out théesélase." No. 3 (also 85 psychics)
was "There will be an astonishing spiritual rebatid a return to the old values." And
so on. No. 6 (81 psychics) was "Contact will



be made with aliens from space who will give usredible knowledge." The last
four, interestingly, all involved celebrities: Fikasinatra was supposed to become
seriously ill, Edward Kennedy to become a presidéictndidate, Burt Reynolds to
marry, and Princess Grace to return to this countrgsume a movie career. Hmm ...

There is something pathetic, even desperate, abes¢ predictions. One sees
only too clearly the similarity of the tabloids (iwh feature these predictions) to the
equally popular television shows like Fantasy Idlaand Star Trek. The common
denominator is escape from reality. This point &dlwnade in an article by William
Sims Bainbridge in the Fall 1979 issue, on televispseudo-documentaries on the
occult and pseudo-science. He characterizes thusessas resembling entertainment
shows in which fact and fantasy are not clearltimsiised. His name for this is
"wishfulfillment fantasy".

Perhaps a key to why so much fantasy is splashemksathe tabloids and
splattered across our living-room screens lies.heezhaps we all have a desire to
dilute reality with fantasy, to make reality seemm@er and more aligned with what
we wish it were. Perhaps for us all, the path ebteesistance is to allow reality and
fantasy to run together like watercolors, blurriogr vision but making life more
pastel-like: in a word, softer. Yet at the sameetiperhaps all of us have the potential
capacity and even the desire to sift sense fronsemse, if only we are introduced to
the distinction in a sufficiently vivid and compalty manner.

* * *

But how can this be done? In the "News and Commsstttion of the Spring
1980 issue, there was an item about a lively asgupo-science traveling comedy
lecture act by one "Captain Ray of Light"-actudllpuglas F. Stalker, an associate
professor of philosophy at the University of DelagaTlhe article quotes Stalker on
his "comical debunking show" (directed at astrolodpjorhythms, numerology,
UFQO's, pyramid power, psychic claims, and the l&&Yollows:

For years | lectured against them in a serious wati, direct charges at their silly
theories. These direct attacks didn't change mangsnand so | decided to take
an indirect approach. If you can't beat them, jbem. And so | did, in a manner of
speaking. | constructed some plainly preposteraesigiosciences of my own and
showed that they were just like astrology and thers. | also explained how you
could construct more of these silly theories. Bykireg from the inside out, more
students came to see how pseudo these pseudosciarce... And that is the
audience | try to reach: the upcoming group okeits. My show reaches them in
the right way, too. It leaves a lasting impressidanwins friends and changes
minds.

| am delighted to report that Stalker welcomes bewkings. He can be



reached at the Department of Philosophy, Universitpelaware, Newark, Delaware
19711.

One of the points Stalker makes is that no matber éloguent a lecture may
be, it simply does not have the power to conviieg &xperience does. This point has
been beautifully demonstrated in a study made byyB3inger and Victor A. Benassi
of the Psychology Department of California

State University at Long Beach. These two investigaset out to determine
the effect on first-year psychology students ofnsiegly paranormal effects created
in the classroom by an exotically dressed magicldeir findings were reported in
the Winter 1980/81 issue of the Skeptical Inquinea piece titled "Fooling Some of
the People All of the Time".

In two of the classes, the performer (Craig ReysphMdas introduced as a
graduate student "interested in the psychology asfipormal or psychic abilities,
[who has] been working on developing a presentatibhis psychic abilities". The
instructor also explicitly stated, "I'm not convatt personally of Craig's or anyone
else's psychic abilities.” In two other classesai€was introduced as a graduate
student "interested in the psychology of magic atadje trickery, [who has] been
working on developing a presentation of his magit.arhe authors emphasize that
all the stunts

Craig performed are "easy amateur tricks that hbaeen practiced for
centuries and are even explained in children's $adkmagic". After the act, the
students were asked to report their reactions.e®iagd Benassi received two jolts
from the reports. They write:

First . . . . in both the "magic" and the "psychaésses, about two-thirds of the
students clearly believed Craig was psychic. Orfgvastudents seemed to believe
the instructor's description of Craig as a magiciarthe two classes where he was
introduced as such. Secondly, psychic belief wasonly prevalent; it was strong
and loaded with emotion. A number of students cedeheir papers with exorcism
terms and exhortations against the Devil. In thgchpige condition, 18 percent of
the students explicitly expressed fright and emmatialisturbance. Most expressed
awe and amazement.

We were present at two of Craig's performances aitdessed some
extreme behavior. By the time Craig was halfwaytigh the "bending" chant
[part of a stunt where he bent a stainless-sted, the class was in a terribly
excited state. Students sat rigidly in their cha@ges glazed and mouths open,
chanting together. When the rod bent, they gaspddarmured. After class was
dismissed, they typically sat still in their chaistaring vacantly or shaking their
heads, or rushed excitedly up to Craig, asking haw they could develop such
powers. We felt we were observing an extraordipgrdwerful behavioral effect.
If Craig had asked the students at the end of dtisoatear off their clothes, throw
him money, and start a new cult, we believe someildvdhave responded
enthusiastically. Obviously, something was going bere that we didn't
understand.

After this dramatic presentation, the classes watethey had only been



seeing tricks. In fact, two more classes were gittensame presentation, with the
added warning: "In his act, Craig will pretend éad minds and demonstrate psychic
abilities, but Craig does not really have psyclitiges, and what you'll be seeing are
really only tricks." Still, despite this strong tial disclaimer, more than half the
students in these classes believed Craig was gswyftar seeing his act. "This says
either something about the status of universitytriresors with their students or
something about the strange pathways people takectalt belief, Singer and
Benassi observe philosophically. Now comes somegthgtonishing.

The next question asked was whether magicians cdoléxactly what
Craig did. Virtually all the students agreed thagieians could. They were then
asked if they would like to revise their estimateCoaig's psychic abilities in the
light of this negative information that they theiwes had furnished. Only a few
did, reducing the percentage of students beliethagCraig had psychic powers to
55 percent.

Next the students were asked to estimate how maogle who performed
stunts such as Craig's and claimed to be psychie vaetually fakes using
magician's tricks. The consensus was that at thest out of four "psychics” were
in fact frauds. After supplying this negative infation, they were again asked if
they wished to revise their estimate of Craig'scphg&y abilities. Again, only a few
did, reducing the percentage believing that Craig psychic powers to 52 percent.

Singer and Benassi muse:

What does all this add up to? The results frompam-and-pencil test suggest that
people can stubbornly maintain a belief about serasopsychic powers when

they know better. It is a logical fallacy to adrfiat tricksters can perform exactly

the same stunts as real psychics and to estimatertbst so-called psychics are
frauds-and at the same time to maintain with adagree of confidence that any
given example (Craig) is psychic. Are we humandlydhat foolish? Yes.

* * *

A few years ago, Scot Morris (now a senior editd@mni magazine in charge
of its "Games" department) carried out a similaperiment on a first-year
psychology class at Southern lllinois Universityhigh he wrote up in the Spring
1980 issue of the Skeptical Inquirer. First, Moassessed his students' beliefs in ESP
by having them fill out a questionnaire. Then aleadue performed an "ESP
demonstration”, which Morris calls "frighteningijpressive".

After this powerful performance, Morris tried toéjgrogram™ his students. He
had two weapons at his disposal. One is what He 'dhoaxing”. This process, just
three minutes long, consisted in a revelation off o of the three tricks worked,
together with a confession



that the remaining one of the baffling stunts wiae a trick. ' B"t,- said Morris, "I'm
not going to say how it was done, because | wanttgoexperience the feeling that,
even though you can't explain something, that doesake it supernatural.” The other
weapon was a 50-minute anti-ESP lecture, in whietrets of professional mind
readers were revealed, commonsense estimateshalplites of "oddmatches” were
discussed, "scientific" studies of ESP were showrbé questionable for various
statistical and logical reasons, and some othawydag reasons were adduced to cast
ESP's reality into strong doubt.

After the performance, only half of the classesenv&ehoaxed", but all of
them heard the anti-ESP lecture. The students there polled about the strength of
their belief in various kinds of paranormal phenomelt turned out that dehoaxed
classes had a far lower belief in ESP than clabsdshad simply heard the anti-ESP
lecture. The dehoaxed classes' average level of ieBef dropped from nearly 6
(moderate belief) to about 2 (strong disbelief hiler the non-dehoaxed classes'
average level dropped from 6 to about 4 (slighbelief ). As Morris summarizes this
surprising result, "The dehoaxing experience wgsaggntly crucial; a three-minute
revelation that they had been fooled was more pllvethan an hour-long
denunciation of ESP in producing skepticism towagpP."

One of Morris' original interests in conductingstlExperiment was "whether
the exercise would teach the students skepticisSnE&P statements only, or a more
general attitude of skepticism, as we had hopedekample, would their experience
also make them more skeptical of astrology, Ougartls, and ghosts?" Morris did
find a slight transfer of skepticism, and from & toncluded hopefully that "teaching
someone to be skeptical of one belief makes himesdmat more skeptical of similar
beliefs, and perhaps slightly more skeptical evedissimilar beliefs."

This question of transfer of skepticism is, to miyndj the critical one. It is of
little use to learn a lesson if it always remainesson about particulars and has no
applicability beyond the case in which it was fierned. What, for instance, would
you say is "the lesson of the People's Temple antich Jonestown™"? Simply that one
should never follow the Reverend Jim Jones to Gaiyadr more generally, that one
should be wary of following any guru halfway acrelse world? Or that one should
never follow anyone anywhere? Or that all cults ewd? Or that any belief in any
kind of savior, human or divine, is crazy and dange? Or consider the recent
convulsions in Iran. Is it likely that the fundantalist "Moral Majority" Christians in
America would see their own attitudes as paratieghbse of fundamentalist Moslems
whose fanaticism they abhor, and that they wouédehy be led to reflect on their
own behavior? | wouldn't hold my breath. At whavdeof generality is a lesson
learned? What was "the lesson of Viet Nam"? Doegpjtly to any present political
situations that the United States is facing, ot &my country is facing?

* * *



Stalker's Captain Ray of Light expresses faith twatdebunking his own
"miniature” pseudo-sciences before audiences, Imet@msfer to people a more
general critical ability-an ability to think moréearly about paranormal claims. But
how true is this? There are untold believers inesdypes of paranormal phenomena
who will totally ridicule other types. It is quittommon to encounter someone who
will scoff at the headlines in the National Enquivéhile at the same time believing,
say, that through Transcendental Meditation you t@arn to levitate, or that
astrological predictions come true, or that UFQ&s\asitors from other galaxies, or
that ESP exists. I've heard many people exprestotosving sort of opinion: "Most
psychics, unfortunately, are frauds, which makeallitthe more difficult for the
genuine ones to be recognized." You even get bmein tricksters such as Uri
Geller who say, "I admit he cheats some of the timaybe even 90 percent of the
time-but believe me, he has genuine psychic adsliti

If you are hunting for a signal in a lot of noised the more you look, the
more noise you find, when is it reasonable to gipeand conclude there is no signal
there at all? On the other hand, sometimes theatemight be a signal! The problem
is, you don't want to jump too quickly to a negatgeneralization, especially if your
feelings are based merely on some kind of guiltasgociation. After all, not
everything published in the National Enquirer itséa (I had to look awfully hard,
though, to locate something in its pages that | swa is true!) The subtle art is in
sensing just when to shift-in sensing when theenisugh evidence. But for better or
for worse, this is a subjective matter, an art fleat journals heretofore have dealt
with.

The Skeptical Inquirer concerns itself with quessioranging from the
ridiculous to the sublime, from the trivial to theofound. There are those who would
say it is a big waste of time to worry about sucived as ESP and other so-called
paranormal effects, whereas others (such as myeelfthat anyone who is unable or
unwilling to think hard about what distinguishes #tientific system of thinking from
its many rival systems is not a devotee of truthalit and furthermore that the
spreading of nonsense is a dangerous trend that tmge checked.

In any case, the question arises whether the Sledplinquirer will ever
amount to more than a tiny drop in a huge bucketel$ its editors do not expect that
someday it will be sold alongside the National Hreyjuat supermarket checkout
counters! Or, carrying this vision to an upside-doextreme, can you imagine a
world where a debunking journal such as the Skabtitquirer (in tabloid form, of
course) sold millions of copies each week at supékets (along with its many
rivals), while one lone courageous voice of theuttotame out four times a year (in a
relatively staid format) and was sought out by ae¥e500 readers? Where the many
rival debunking tabloids were always to be founohdyaround in laundromats? It
sounds like a crazy story fit for the pages of Nagional Enquirer! This ludicrous
scenario serves to emphasize just what the hamty &aCSICOP is up against.



What good does it do to publish their journal wioeity a handful of already-
convinced anti-occult fanatics read it anyway? @hswer is found in, among other
places, the letters column at the back of eacleidgkany people write in to say how
vital the magazine has been to them, their friemasl their students. High-school
teachers are among the most frequent writers ofkdyau notes to the magazine's
editors, but | have also seen enthusiastic lefterm members of the clergy, radio
talk-show hosts, and people in many other professio

| would hope that by now | have aroused enougtrésteon the part of readers
that they might like to subscribe to at least ohthe journals that | have discussed in
these pages. In the spirit of open-mindedness atativism, therefore, | hereby
provide addresses for all three (in alphabeticdéor

National Enquirer
Lantana, Florida 33464

Skeptical Inquirer
Box 229, Central Park Station Buffalo, New York 1582

Zetetic Scholar
Department of Sociology Eastern Michigan Universitysilanti,
Michigan 48197

Of course, | would not dream of suggesting whicle ¢m subscribe to. Perhaps the
most prudent course would be not to make any pgepghts, and to subscribe to all
three.

Certainly one will never be able to empty the \@stan of irrationality that all
of us are drowning in, but the ambition of the Skag Inquirer has never been that
heroic; it has been, rather, to be a steady buowhimh one could cling in that
tumultuous sea. It has been to promote a healtapdbof skepticism in as many
people as it can. As Kendrick Frazier said in ohki® eloquent editorials,

Skepticism is not, despite much popular misconoepta point of view. It
is, instead, an essential component of intelleangaliry, a method of determining
the facts whatever they may be and wherever thghtntead. It is a part of what
we call common sense. It is a part of the way s@emorks.

All who are interested in the search for knowledgel the advancement of
understanding, imperfect as those enterprises neaystould, it seems to me,
support critical inquiry, whatever the subject avithtever the outcome.



It is too bad that we should have to constantlyeddftruth against so many
onslaughts from people unwilling to think, but, tre other hand, sloppy thought
seems inevitable. It's just part of human naturem€ to think of it, didn't | read
somewhere recently about how your average typiga-tJohn or Jane Doe in the
street uses only ten percent of his or her brawfiething like that! How come folks
don't think harder and get more of those littleilbells going? Beats me! Talk about
sloppy-it's downright boggling!! Even the scierdistre stumped!!!

Post Scriptum

In the April 1982 issue of Spektrum der llusenstlitife German edition of
Scientific American ), the translation of this coln appeared. On the flip side of the
page with the headline "Boy can see with his e@itsige kann mit den Ohren sehen)
| found a short article whose headline ran "Leagrimhear with your eyes" (Mit den
Augen hdren lernen ). It's logical, | guess-heaninity your eyes does seem to be the
flip side of seeing with your ears! The article wdly was about a machine for
helping deaf people improve their speech with tiseod computer displays of their
voices.

It was remarkable to see how similar these flippeddlines were, and yet
how totally different the articles were. The maiffedence was actually in tone. The
National Enquirer article spoke of an event thappmsedly had occurred and
characterized it as baffling and beyond explanatiba Spektrum der Wissenschaft
article mentioned a counterintuitive idea and eixgd how it might conceivably be
realized, after a fashion. Note that Spektrum déss@hschaft managed to grab my
attention by exploiting the same device as theotdbldo: catch readers by blaring
something paradoxical. To someone not firmly gracheh science, "hearing with
your eyes" and "seeing with your ears" sound (ao#!) about equally implausible.
Indeed, even to someone who is scientifically etha;ahe two phrases sound about
equally weird. More information is needed to fleslit the meanings. That
information was provided in Spektrum der Wissenfichend turned the initially
grabbing headline into a sensible notion. Suctsiglly not the case for articles in the
tabloids. But for most readers, such a subtlerdigtn doesn't matter.

This all goes to emphasize the claim at the begmof this chapter about the
trickiness of trying to pin down what truth is, ahdw deeply circular all belief
systems are, no matter how much they try to bectibge In the end, rate of survival
is the only difference between belief systems. Tihisa worrisome statement. It
certainly worries me, at least. Still, | believe But scientists, | find, are not usually
willing to see science itself as being rooted inimpenetrably murky swamp of
beliefs and attitudes and perceptions. Most of tihewe never considered how it is
that human perception and



categorization underlie all that we take for granteterms of common sense, and in
more primordial ways that are so deeply embeddatwle even find them hard to

talk about. Such things as: how we break the wiortd parts, how we form mental

categories, how we refine them certain times whlilering them other times, how

experiences and categories are clustered assetyatiiow analogies guide our

intuitions, how imagery works, how valid logic incawhere it comes from, how we

tend to favor simple statements over complex oaed,so on-all these are, for most
scientists, nearly un-grapplable-with issues, aadtley pay them no heed and
continue with their work.

The idea of "simplicity" is a real can of wormsy f@hat is simple in one
vocabulary can be enormously complex in anotheabuolary-and vice versa. Does
the sun rise in the mornings? Ninety-nine to ona yee that geocentric phrase in
your ordinary conversations, and geocentric imagesour private thoughts. Yet we
all "know" that the truth is different: the earthreally rotating on its axis and so the
sun's motion is only apparent. Well, it may be néwsgou that general relativity says
that all coordinate systems are equally valid-drat includes one from whose point
of view all motion takes place with respect toxe#, nonrotating earth. Thus Einstein
tells us that Copernicus and Galileo were, aftermait any righter than Ptolemy and
the Pope (score ten points for infallibility!). Tleeis even, for each of us, a physically
valid "egocentric" system of coordinates in whichr still and everything moves
relative to me! | point this out to show that theth is much shiftier and subtler than
any simple picture can ever say. Scientists whosowvglify science distort reality as
much as religious fanatics or pseudo-scientistsTte. troubling truth is that there is
no simple boundary line between nonsense and sédee.Chapter 11). It is a lot
hazier and blurrier and messier than even thougpé&aple generally wish to admit.

When | was a columnist in Scientific American, Itguite a lot of mail,
including a sizable number of letters from what ight charitably term "fringe
thinkers", or uncharitably term "crackpots". | buip large files of such letters in the
hopes of someday writing an article about "cracignagt and its detection. The
hypothetical book How to Tell the True from the $&aby Its Style of Publication,
which 1 jokingly referred to in the article as sdimag that | might write, was
therefore not entirely a joke.

How can you discern which books you do want to reaoh those you don't?
Answer: You have various levels of depth of evaargtranging from extremely brief
and superficial tests to very deep and probing gnes where you actually do take
the trouble to read the book to see what it sdysprder to reach the final stage.
(reading the book), you go through several vertyoali intermediate levels of analysis
and scrutiny. | call this mechanism for filterirffet"terraced scan”.

How do | decide which letters to read carefully,liflon't read them all
carefully (to decide whether or not to read themeftdly ...)? Answer: | apply the
crudest, most "syntactic" stages of my terracedrsemand prune



out the worst ones very quickly. Then | apply glsliy more refined stage of testing
to the survivors, and prune out some more. Andt goés, until | am left with just a
handful of truly provocative, significant letterBut if | had no such terraced-scan
mechanism, | would be trapped in perpetual indenishaving no basis to decide to
do anything, since | would need to evaluate evatyway in depth in order to decide
whether or not to follow it. Should | take the hosKalamazoo today? Study out of a
Smullyan book? Practice the piano? Read the Iest York Review of Books?
Write an angry letter to someone in government?

This question of the interaction of form and confascinates me deeply. | do
indeed believe that if one has the right "terraseah" mechanisms, one can go very
far indeed in separating the wheat from the chaffcourse, one has to believe that
there is such a distinction: that The Truth actualists. And just what this Truth is is
very hard to say.

To me, part of the challenge of Zen is very mucim & the challenge of the
occult and of pseudo-science: the baffling innemststency of a worldview totally
antithetical to my own. What is also interestinghiat each human being has a totally
unique worldview, with its private contradictionsdaeven small insanities. It is my
belief, for instance, that inside every last onaistthere is at least a small pocket of
insanity: a kind of Achilles' heel that we try tgoaéd exposing to the world-and to
ourselves. In his own personal way, Einstein wasyo in my own personal way, |
am loony; and the same for you, dear lunatic!

In a way, therefore, to try to pursue the naturelltmate truth is to enter a
bottomless pit, filled with circular vipers of setference. One could liken CSICOP's
job to that of the American Civil Liberties Uniomhich gets itself in all sorts of
tangled loops because of its stance of defendidigabbelief systems. For instance,
in an odd twist, its director, a former concentraticamp inmate, found himself
defending the rights of neo-Nazis to march downdtineets of highly Jewish Skokie,
lllinois, parading their banners advocating theeaxination of all "inferior races".
And what was worse for him was that as a conseguehhis actions, the ACLU lost
a significant portion of its membership. Patricknide spoke of "defending to the
death your right to say it"-but does "it" includeything? Recipes for how to murder
people? How to build atomic bombs? How to destiwy free press? Governments
also face this sticky kind of issue. Can a govemnaedicated to liberty afford to let
an organization dedicated to that government's dalivifourish?

It always seems refreshing to see how magazinetheim letters columns,
willingly publish letters highly critical of theml. say "seems", because often those
letters are printed in pairs, both raking the maganver the coals but from opposite
directions. For example, a right-wing critic and a



left-wing critic both chastise the magazine forniea too far the wrong way. The
upshot is of course that the magazine doesn't éawe to say a thing in its own
defense, for it is a kind of cliche that if you nage to offend both parties in a
disagreement, you certainly must be essentiallytrighat is, the truth is supposedly
always in the middle-a dangerous fallacy.

Raymond Smullyan, in his book This Book Needs NieTprovides a perfect
example of the kind of thing | am talking aboutislta story about two boys fighting
over a piece of cake. Billy says he wants it adm®ny says they should divide it
equally. An adult comes along and asks what's wrdhg boys explain, and the adult
says, "You should compromise-Billy gets three cgrart Sammy one quarter." This
kind of story sounds ridiculous, yet it is repeatagr and over in the world, with
loudmouths and bullies pushing around meeker aivdrfand kinder people. The
"middle position" is calculated by averaging akiohs together, outrageous ones as
well as sensible ones, and the louder any claie,ntlore it will count. Politically
savvy people learn this early and make it theidoredealists learn it late and refuse
to accept it. The idealists are like Sammy, ang tievays get the short end of the
stick.

Magazines often gain rather than lose by printifgatvamounts to severe
criticism. This holds even if the critical lettes hot matched by an equally critical
letter from the other side, because if a magaziimgspletters critical of it, it appears
open-minded and willing to listen to criticism. Ththe opposition is co-opted and
undercut.

Another problem is that by shouting loud enougtvoadtes of any viewpoint
can gain public attention. Sometimes the loudnesses from the large number of
adherents of a particular point of view, sometirtesomes from the eloquence or
charisma of a single individual, and sometimesoihes from the high status of one
individual. A particularly salient example of théort of thing is provided by the
behavior of the Nixon "team" during the Watergdftaia There, they had the ability
to manipulate the press and the public simply beedhey were in power. What no
private individual would ever have been able toayegay with for a second was done
with the greatest of ease by the Nixon people. ®i@melessly changed the rules as
they wished, and for a long time got away with it.

What does all this have to do with the Skepticagluiner? Plenty. Amidst the
tumult and the shouting, where does the truth Wéfat voices should one listen to?
How can one tell which are credible and which art?rit might seem that the serious
matters of life have precious little to do with thalidity of horoscopes, the
probability of reincarnation, or the existence ofgfBot, but |I maintain that
susceptibility to bad arguments in one domain oplkesioor to being manipulated in
another domain. A critical mind is critical on &lbnts simultaneously, and it is vital
to train people to be critical at an early stage.

* * *



The most serious piece of mail | received as alresuhis column was from
Marcello Truzzi, founder of the Zetetic Scholar.uZzi wrote me as follows
(somewhat excerpted):

| was greatly disturbed and disappointed to readr yolumn because of its
serious distortions about the character of theisathin CSICOP and the position and
history of the Zetetic Scholar. Your article consdfie clear impression that Zetetic
Scholar is somehow more sympathetic to pseudo-sgjeis more 'relativist' and
‘'unjudgmental’. That is completely untrue ....

| think you completely missed the issue betweenGTH and CSAR [Truzzi's
Center for Scientific Anomalies Research-the orgatinon behind Zetetic Scholar].
The term 'skeptic' has become unfortunately equaiittd disbelief rather than its
proper meaning of nonbelief. That is, skepticismangethe raising of doubts and the
urging of inquiry. Zetetic Scholar very much starfidsdoubt and inquiry .... | view
much of CSICOP activity as obstructing inquiry hesa it has prejudged many areas
of inquiry by labeling them pseudo-scientific priorserious inquiry. In other words,
it is not judgment that | wish to avoid-quite thentrary-but prejudgment.

The major problem is that CSICOP, in its fervodébunk, has tended to lump
the nonsense of the National Enquirer with theosisriscientific research programs of
what | call 'protosciences'’ (that is, serious baverick scientists trying to play by the
rules of science and get their claims properlye@sind examined). By scoffing at all
claims of the paranormal, CSICOP inhibits (througlockery) serious work on
anomalies....

Zetetic Scholar tries to bring together protoscfentproponents and
responsible critics into rational dialogue .... Thepose is to advance science.

My position is not a relativist one. | believe sae does progress and is
cumulative. But | do believe that skepticism mustead to all claims, including
orthodox ones. Thus, before | condemn fortunereke doing social evil, | think the
effects of their use need to be compared to theodox practitioners -psychiatrists
and clinical psychologists. The simple fact is thaitch nonsense goes on within
science that is at least as pseudo-scientific gtheng going on in what we usually
term pseudo-sciences ....

| do not believe in most paranormal claims, bugfuse to close the door on
discussion of them. The simple fact is that | thiflave more confidence in science
than, say, Martin Gardner does. For example, Madsigned as a consulting editor
for Zetetic Scholar when he was told that | plant@dublish a 'stimulus' article
asking for a reconsideration of the views of Veligky. [Immanuel Velikovsky is
best known for his fantastic, fiery visions of tleolution of the solar system and,
among other things, a theory claiming that the heamp until quite recently (in
astronomical terms), was spinning in the otherdtiosm! He claimed that his views
reconciled science and the Bible, and he publighady books, perhaps the most
famous of which is called Worlds in Collision. ] Kia was invited to comment, as
were many critics of Velikovsky. But Martin feltah even considering Velikovsky
seriously in Zetetic Scholar gave Velikovsky undeed legitimacy, so Martin
resigned. | happen to think Velikovsky is dead vgdout | also think that he has not
been given due process by his critics. | have demite that honest discourse will
reveal the errors and virtues (if any) in any esotscientific claim. | see nothing to
be



afraid of. | have full confidence in science asedf-sorrecting system. Some on
CSICORP, like Martin, do not.

This is only a small portion of Truzzi's letter,thiugets the idea across. All in
all, Truzzi emphasized that his magazine servaexeht purpose from the Skeptical
Inquirer, and that | had not made it sufficienthgar what that purpose really is. |
hope that readers can now understand what it isrégly to Truzzi follows (also
somewhat shortened).

| have thought quite a bit about the issues yosetaand about the difference
in tone, outlook, purpose, vision, etc., betweene#fe Scholar and the Skeptical
Inquirer. | find myself more sympathetic than yoe @ the cause of out-and-out
debunking. | am impatient with, and in fact rathwstile towards, the immense
amount of nonsense that gets given a lot of undwalitc because of human
irrationality. It is like not dealing with someorery unpleasant in a group of people
because you've been trained to be very toleranpali@. But eventually there comes
a point where somebody gets up and lets the urgoiég®rson “have it'-verbally or
physically or however-maybe just escorts them out-averyone then is relieved to
be rid of the nuisance, even though they themselidest have the courage to do it.

Admittedly, it's just an analogy, but to me, VeMsky is just such an
obnoxious person. And there are loads more. | gingn't feel they should be
accorded so much respect. One shouldn't bend oaekwards to be polite to
genuinely offensive parties. | happen to feel tmaich of parapsychology has been
afforded too much credibility. | feel that ESP aswlon are incompatible with science
for very fundamental reasons. In other words, | fieat they are so unlikely to be the
case that people who spend their time investigatiegn really do not understand
science well. And so | am impatient with them. é&a&t of welcoming them into
scientific organizations, | would like to see th&itked out.

Now this doesn't mean that | feel that debatingualtioe reasons | find ESP
(etc.) incompatible with science at a very deepellés worthless. Quite to the
contrary: coming to understand how to sift the tfu@mm the false is exceedingly
subtle and important. But that doesn't mean thlaprgtenders to truth should be
accorded respect.

It's a terribly complex issue. None of us seedthidruth on it. | am sorry if |
did you a disservice by describing your magazinedid. | have nothing against your
magazine in principle, except that | find its opemdedness so open that it gets
boring, long-winded, and wishy-washy. Sometimegiminds me of the senators and
representatives who, during Watergate, seemed sstgldense, and either unable or
unwilling to get the simple point: that Nixon wasilgy, on many counts. And that
was it. It was very simple. And yet Nixon and comypalid manage to obscure the
obvious for many months, thanks to fuzzy-mindedpbeavho somehow couldn't
'snap’ into something that was very black-and-whiigey insisted on seeing it in
endless shades of gray. And in a way | think the#st you're up to, in your
magazine, a lot of the time: seeing endless shafdgsy where it's black and white.

There is a legitimate, indeed, very deep questsrnto when that moment of
‘obviousness', that moment of 'snapping' or 'aligkicomes about. Certainly



I'd be the first to say that that's as deep a gureas one can ask. But that's a question
about the nature of truth, evidence, perceptiotegmies, and so forth and so on. It's
not a question about parapsychology or Velikovskgle If yours were a magazine
about the nature of objectivity, I'd have no quiawéh it. I'd love to see such a
magazine. But it's really largely a magazine thelp$ to lend credibility to a lot of
pseudo-scientists. Not to say that everyone whtewfor it is a pseudo-scientist! Not
at all' But my view is that there is such a thirgleeing too open-minded. | am not
open-minded about the earth being flat, about wdretfitler is alive today, about
claims by people to have squared the circle, ohdawe proven special relativity
wrong. | am also not open-minded with respect t glranormal. And | think it is
wrong to be open-minded with respect to these fipgst as | think it is wrong to be
open-minded about whether or not the Nazis kiligdrsllion Jews in World War Il.

| am open-minded, to some extent, about questibap® language, dolphin
language, and so on. | haven't reached any fimad,donclusion there. But | don't see
that being debated in Zetetic Scholar (or in thegikal Inquirer).

My viewpoint is that the Skeptical Inquirer is dgia service to the masses of
the country, albeit indirectly, by publishing ah#is that have flair and dash and whose
purpose is to combat the huge waves of nonsenseéhare forced to swim in all the
time. Of course most people will never read thepBkal Inquirer themselves, but
many teachers will, and will be much better equépfteereby to refute kids who come
up and tell them about precognitive dreams and keyg or magically fixed watches
or you name it.

| feel that the Skeptical Inquirer is playing tteder of the chief prosecutor, in
some sense, of the paranormal, and Zetetic Scl®larmember of the jury who
refuses, absolutely refuses, to make a decisioih miore evidence is in. And after
more, more, more, more, more, more, more, moreeeeel is in and this character
still refuses to go one way or another, then ore igepatient.

Professor Truzzi was very kind to me in his regpd subsequently even
invited me to serve on the board of CSAR. | haddexline because of time
constraints, but | appreciate his-I hate to sag-timien-mindedness. Part of his reply is
worth repeating:

You seem to have the idea that | am reluctant t&kensdecision about
many extraordinary claims. That really is not tlase | want to make decisions
and am emotionally inclined to the same impatiesmEgou have. Most of my pro-
paranormal friends see me as a die-hard skeptit.hBrd-line debunkers like
Martin Gardner see me as wishy-washy or naive. §etlit from both sides, |
assure you.

| have quite a bit of sympathy for what ProfessnrZzi is attempting to do, in
a way. What bothers me is that all the vexing poid that he is attempting to be
neutral on have their counterparts one level ugher'meta-level”, so to speak. That
is, for every debate in science itself, there issamorphic debate in the methodology
of science, and one could go on up the ladder aftdhs, running and yet never
advancing, like a



hamster on a treadmill. Nixon exploited this prpieivery astutely in the Watergate
days, smoking up the air with so many technicalcedural and meta-procedural
(etc.) questions that the main issues were comipl&segotten about for a long time
while people tried to sort out the mess that hislsscreen had created. This kind of
technique need not be conscious on, the part digahs or scientists-it can emerge
as an unconscious consequence of simple emotionah@ément to an idea or hope.

It seems to me that object level and meta-levelhagelessly tangled here,
just as in the Gddelian knot, and the only solutsoto cut the knot cleanly and get rid
of it. Otherwise you can wallow forever in the meG8an cardboard pyramids really
sharpen razor blades placed underneath them? How weeks must one wait before
one gives up? And what if, after you've given ufrjend claims it really works if you
put a fried egg at each corner of the pyramid? Wll then go back and try that as
earnestly as you tried the original idea? Will yoer simply reject a claim out of
hand?

Where does one draw the line? Where is the borgertietween open-
mindedness and stupidity? Or between closed-miretesdand stupidity? Where is the
optimum balance? That is such a deep questionl tbatild not hope to answer it.
Professor Truzzi's position and my own lie at déf@ points along a spectrum. We
have both arrived at our positions not by pristiogic, but as a result of many
complex interacting intuitions about the world aimbut minds and knowledge. There
is certainly no way to prove that my position ighter than his, or vice versa. But
even if we have no adequate theory to formalizén siecisions, we nonetheless are
all walking instantiations of such decision-makbegngs, and we make decisions for
which we could not formally account in a millionays. Such decisions include all
decisions of taste, whether in food, music, arts@ence. We have to live with the
fact that we do not yet know how we make such datss but that does not mean we
have to wallow in indecisiveness in the meantimed Anything that helps to make
our quick decisions more informed while not impagritheir quickness is of
tremendous importance. | view the Skeptical Inqua® serving that purpose, and |
heartily recommend it to my readers.



6

On Number Numbness

May, 1982

THE renowned cosmogonist Professor Bignumska, leguoim the future of the
universe, had just stated that in about a billiearg, according to her calculations, the
earth would fall into the sun in a fiery deathtte back of the auditorium a tremulous
voice piped up: "Excuse me, Professor, but h-h-lmw did you say it would be?"
Professor Bignumska calmly replied, "About a billigears." A sigh of relief was
heard. "Whew! For a minute there, | thought yoad & million years."

John F. Kennedy enjoyed relating the following atwte about a famous
French soldier, Marshal Lyautey. One day the marasieed his gardener to plant a
row of trees of a certain rare variety in his gartiee next morning. The gardener said
he would gladly do so, but he cautioned the mar#hal trees of this size take a
century to grow to full size. "In that case," repli Lyautey, "plant them this
afternoon."”

In both of these stories, a time in the distantrelis related to a time closer at
hand in a startling manner. In the second storythivik to ourselves: Over a century,
what possible difference could a day make? Andweetire charmed by the marshal's
sense of urgency. Every day counts, he seems sayrg, and particularly so when
there are thousands and thousands of them. | Haxgsaloved this story, but the
other one, when | first heard it a few thousandsdayo, struck me as uproarious. The
idea that one could take such large numbers smmpelg, that one could sense
doomsday so much more clearly if it were a merdionilyears away rather than a far-
off billion years-hilarious! Who could possibly faguch a gut-level reaction to the
difference between two huge numbers?

Recently, though, there have been some even fubigenumber "jokes" in
newspaper headlines jokes such as "Defense speodénghe next four years will be
$1 trillion" or "Defense Department overrun ovee thext four years estimated at
$750 billion". The only thing that worries me abdhéese jokes is that their humor
probably goes unnoticed by the average citizenvdtild be a pity to allow such
mirth-provoking notions to be appreciated only bsetect few, so | decided it would
be a good idea to devote some sp-ee to the regjbiaitkground knowledge, which
also



happens to be one of my favorite topics: the lorevery large (and very small)
numbers.

| have always suspected that relatively few peopidly know the difference
between a million and a billion. To be sure, peapeerally know it well enough to
sense the humor in the joke about when the eattHaMiinto the sun, but what the
difference is precisely-well, that is somethingeels$ once heard a radio news
announcer say, "The drought has cost Californiecaljure somewhere between nine
hundred thousand and a billion dollars." Come &dihis kind of thing worries me.
In a society where big numbers are commonplacecavanot afford to have such
appalling number ignorance as we do. Or do we d#gtsauffer from number
numbness? Are we growing ever number to ever-gpwirmbers?

What do people think when they read ominous heasllifke the ones above?
What do they think when they read about nucleampwesa with 20-kiloton yields? Or
60-megaton yields? Does the number really registers it just another cause for a
yawn? "Ho hum, | always knew the Russians coulduslall 20 times over. So now
it's 200 times, eh? Well, we can be thankful i6s 2000, can't we?"

What do people think about the fact that in somaviye populated areas of
the U.S., it is typical for the price of a houséta quarter of a million dollars? What
do people think when they hear radio commerciatsstvings institutions telling
them that if they invest now, they could have aliorl dollars on retirement? Can
everyone be a millionaire? Do we now expect housedake a fourth of a
millionaire's fortune? What ever has become ofdhee-glittery connotations of the
word "millionaire"?

| once taught a small beginning physics class erthirteenth floor of Hunter
College in New York City. From the window we hadmeagnificent view of the
skyscrapers of midtown Manhattan. In one of thenopmgsessions, | wanted to teach
my students about estimates and significant figused asked them to estimate the
height of the Empire State Building. In a clasgesf students, not one came within a
factor of two of the correct answer (1,472 feethwilhe television antenna, 1,250
without). Most of the estimates were between 30 00 feet. One person thought
50 feet was right-a truly amazing underestimategttzer thought it was a mile. It
turned out that this person had actually calculdatedanswer, guessing 50 feet per
story and 100 stories or so, thus getting aboud(féet. Where one person thought
each story was 50 feet high, another thought thelevh02-story building was that
high. This startling episode had a deep effect en m

It is fashionable for people to decry the appaliitieracy of this generation,
particularly its supposed inability to write gramtmal English. But, what of the
appalling innumeracy of most people, old and youvigen



it comes to making sense of the numbers that, imt jpb fact, and whether they like it
or not, run their lives? As Senator Everett Dirkeage said, "A billion here, a billion
there-soon you're talking real money."

The world is gigantic, no question about it. Thare a lot of people, a lot of
needs, and it all adds up to a certain degree adnmprehensibility. But that is no
excuse for not being able to understand-or eveatadb -numbers whose purpose is
to summarize in a few symbols some salient aspafctiose huge realities. Most
likely the readers of this article are not the oham worried about. It is nonetheless
certain that every reader of this article knows ynpaople who are ill at ease with
large numbers of the sort that appear in our gawent's budget, in the gross national
product, corporation budgets, and so on. To pewsplese minds go blank when they
hear something ending in "illion", all big numbene the same, so that exponential
explosions make no difference. Such an inabilityeate to large numbers is clearly
bad for society. It leads people to ignore big ésswn the grounds that they are
incomprehensible. The way | see it, therefore, lringtthat can be done to correct the
rampant innumeracy of our society is well worthrdpi As | said above, | do not
expect this article to reveal profound new insigiatsts readers (although | hope it
will intrigue them); rather, | hope it will give &m the materials and the impetus to
convey a vivid sense of numbers to their friends stndents.

* * *

As an aid to numerical horse sense, | thought ll&vendulge in a small orgy
of questions and answers. Ready? Let's go! How mlatigrs are there in a
bookstore? Don't calculate just guess. Did youadmut a billion? That has nine zeros
(1,000,000,000). If you did, that is a pretty sblesiestimate. If you didn't, were you
too high or too low? In retrospect, does your eatanseem far-fetched? What
intuitive cues suggest that a billion is appromgrjatather than, say, a million or a
trillion? Well, let's calculate it. Say there ar@,d00 books in a typical bookstore.
(Where did | get this? | just estimated it off tio@ of my head, but on calculation, it
seems reasonable to me, perhaps a bit on the ti®a) dlow each book has a couple
of hundred pages filled with text. How many wor@s page-a hundred? A thousand?
Somewhere in between, undoubtedly. Let's just €8y Bnd how many letters per
word? Oh, about five, on the average. So we hay@0D0X 200 X 500 X 5, which
comes to five billion. Oh, well-who cares aboutaatbr of five when you're up this
high? I'd say that if you were within a factor ehtof this (say, between 500 million
and 50 billion), you were doing pretty well. Nowpuld we have sensed this in
advance-by which | mean, without calculation?

We were faced with a choice. Which of the followitvgelve possibilities is
the most likely:



(a) 10;

(b) 100;

(c) 1,000;

(d) 10,000;

(e) 100,000;

(f) 1,000,000;

(9) 10,000,000;

(h) 100,000,000;

(i) 1,000,000,000;

(j) 10,000,000,000;
(k) 100,000,000,000;
() 1,000,000,000,0007?

In the United States, this last number, with itelte zeros, is called a trillion; in most
other countries it is called a billion. Peopleose countries reserve "trillion" for the
truly enormous number 1,000,000,000,000,000,00@0 a "quintillion"-though
hardly anyone knows that term.

What most people truly don't appreciate is that ingalsuch a guess is very
much the same as looking at the chairs in a roargaessing quickly if there are two
or seven or fifteen. It is just that here, whatave guessing at is the number of zeros
in a numeral, that is, the logarithm (to the baBedf the numbenf we can develop a
sense for the number of chairs in a room, why soj@d a sense for the number of
zeros in a numeral That is the basic premise of this article.

Of course there is a difference between these yvest of numerical horse
sense. It is one thing to look at a numeral suchL@®@00000000000" and to have an
intuitive feeling, without counting, that it has mewhere around twelve zeros-
certainly more than ten and fewer than fifteeris lquite another thing to look at an
aerial photograph of a logjam (see Figure 6-1) tmbe able to sense, visually or
intuitively or somewhere in between, that there nlgsbetween three and five zeros
in the decimal representation of the number of liogthe jam-in other words, that
10,000 is the closest power of 10, that 1,000 waldtinitely be too low, and that
100,000 would be too high. Such an ability is siyrgpform of number perception one
level of abstraction higher than the usual kinchefnber perception. But one level of
abstraction should not be too hard to handle.

The trick, of course, is practice. You have to gstd to the idea that ten is a
very big number of zeros for a numeral to have, filva is pretty big, and that three is
almost graspable. Probably what is most imporsttiat you should have a prototype
example for each number of zeros. For instanceed zeros would take care of the
number of students in your high school: 1,000, givetake a factor of three. (In
numbers having just a few zeros we are alwaysngilto forgive a factor of three or
so in either direction, as long as we are merelymesing and not going for
exactness.) Four zeros is the number of booksimnahuge bookstore. Five zeros is



FIGURE 6-1.Aerial view of a logjam in Oregon. How many log$”hfto by Ray
Atkeson. |

the size of a typical county seat: 100,000 soulsmrSix zeros-that is, a million-is
getting to be a large city: Minneapolis, San Die@rasilia, Marseilles, Dar es
Salaam. Seven zeros is getting huge: Shanghai,ddé&ity, Seoul, Paris, New York.
Just how many cities do you think there are in wuwld with a population of a
million or more? Of them, how many do you think yloave never heard of? What if
you lowered the threshold to 100,000? How many toane there in the United States
with a population of 1,000 or less? Here is wheeefice helps.

| said that you should have one prototype exammieeé&ch number of digits.
Actually, that is silly. You should have a few. dnder to have a concrete sense of
"nine-zero-ness", you need to see it instantiateseveral different media, preferably
as diverse as populations, budgets, small objeats,(coins, letters, etc.), and maybe
a couple of miscellaneous places, such as astr@abndistances or computer
statistics.

Consider the famous claim made by the McDonald'skhager chain: "Over
25 billion served" (or whatever they say these fdgshis figure credible? Well, if it
were ten times bigger-that is, 250 billion-we could



divide by the U.S. population more easily. (Thisagparent if you happen to know
that the U.S. population is about 230 million. Hee purposes of this discussion, let
us call the U.S. population 250 million, or 2.5 88ta common number that everyone
should know.) Let us imagine, then, that the clawere "Over 250 billion served".
Then we would compute that 1,000 burgers had beeked for every person in the
U.S. But since we deliberately inflated it by atéawf 10, let us now undo that-let us
divide our answer by ten, to get 100. Is it plalesthat McDonald's has prepared 100
burgers for every person in the U.S.? Sounds redderno me; after all, they have
been around for many years, and some families gye tmany times a year. Therefore
the claim is plausible, and the fact that it isuysiédle makes it probable that it is quite
accurate. Presumably, McDonald's wouldn't go tottbeble of updating their signs
every so often if they were not trying to be actewra must say that if their earnest
effort helps to reduce innumeracy, | approve higiflit.

Where do all those burgers come from? A staggdiquge is the number of
cattle slaughtered every day in the U.S. It comnsesbiout 90,000. When | first heard
this, it sounded amazingly high, but think aboutMiaybe half a pound of meat per
person per day. Once again, the U.S. populationf@iibn-comes in handy. With
half a pound of meat per person per day, that cam60 million pounds of meat per
day-or something like that, anyway. We're certaimy going to worry about factors
of two. How many tons is that? Divide by 2,000 & §0,000 tons. But an individual
animal does not yield a ton of meat. Maybe 1,000nds or so-half a ton. For each
ton of meat, that would mean two animals were #ill&o we would get about
100,000' animals biting the dust every day to Bat@ir collective appetite. Of
course, we do not eat only beef, so the true figineuld be a bit lower. And that
brings us back down to about the right figure.

* * *

How many trees are cut down each week to produe&timday edition of the
New York Times? Say a couple of million copies pri@ted, each one weighing four
pounds. That comes to about eight million poundgaber -4,000 tons. If a tree
yielded a ton of paper, that would be 4,000 tréen't know much about logging,
but we cannot be too far off in assuming a ton tpee. At worst it would be 200
pounds of paper per tree, and that would mean 80d%0all trees. The logjam
photograph shows somewhere between 7,500 and 159060 as nearly as | can
estimate. So, if we do assume 200 pounds of pagdrg®, the logs in the photograph
represent considerably less than half of one Sufidags' worth of trees! We could
go on to estimate the number of trees cut downyen®nth to provide for all the
magazines, books, and newspapers published iedhistry, but I'll leave that to you.

How many cigarettes are smoked in the U.S. eveaydéHow many



zeros?) This is a classic "twelver”-on the ordea dfillion. It is easy to calculate. Say
that half of the people in the country are cigaretinokers: 100 million of them. (I
know this is something of an overestimate; we'lhpensate by reducing something
else somewhere along the way.) Each smoker smokat?wA pack per day? All
right. That makes 20 cigarettes times 100 milliomo billion cigarettes per day.
There are 365 days per year, but let's say 256e dipromised to reduce something
somewhere; 250 times two billion gives about 50boi-half a trillion. This is just
about on the nose, as it turns out; the last lddofa few years ago), it was some 545
billion. | remember how awed | was when | first enntered this figure; it was the
first time | had met up with a concrete number dlibe size of a trillion.

By the way, "20 (cigarettes) times 100 million"nist a hard calculation, yet |
bet it would stump many Americans, if they had toidin their head. My way of
doing it is to shift a factor of 10 from one numbeithe other. Here, | reduce 20 to 2,
while increasing 100 to 1,000. It makes the probieto "2 times 1,000 million", and
then | just remember that 1,000 million is oneidill | realize that this sounds
absolutely trivial to anyone who is comfortable twitigures, but it sounds truly
frightening and abstruse to people who are notmufartable with them-and that
means most people.

It is numbers like 545 billion that we are dealingh when we talk about a
Defense Department overrun of $750 billion for thext four years. A really fancy
single-user computer (the kind | wouldn't mind Imayicosts approximately $75,000.
With $750 billion to throw around, we could giveeoto every person in New York
City, which is to say, we could buy about ten roifliof them. Or, we could give $1
million to every person in San Francisco, and stdlve enough left over to buy a
bicycle for everyone in China! There's no tellingat good uses we could put $750
billion to. But instead, it will go into bullets drtanks and fighters and war games and
missile systems and jet fuel and marching bandssandn. An interesting way to
spend $750 billion, but | can think of better ways.

* * *

Let us think of some other kinds of big humbersd Pou know that your
retina has about 100 million cells in it, each dfieh responds to some particular kind
of stimulus? And they feed their signals back yaar brain, which is now thought to
consist of somewhere around 100 billion neuronsiesve cells. The number of glia-
smaller supporting cells in the brain is abouttiares as large. That means you have
about one trillion glia in your little noggin. Thatay sound big, but in your body
altogether there are estimated to be about 60 drillibn cells. Each one of them
contains millions of components working togetheakd the protein hemoglobin, for
instance, which transports oxygen in the bloodstré&/e each have about six billion
trillion (that is, six thousand million million mibn) copies of the



hemoglobin molecule inside us, with something WK® trillion of them (400 million
million) being destroyed every second, and ano#®€r trillion being made! (By the
way, | got these figures from Richard Dawkins' bobke Se4fish Gene. They
astounded me when | read them there, and so Itriediculate them on my own. My
estimates came out pretty close to his figures,thed, for good measure, | asked a
friend in biology to calculate them, and she seemeedet about the same answers
independently, so | guess they are pretty reliable.

The number of hemoglobin molecules in the bodyhisua 6X 1021. It is a
curious fact that over the past year or two, neastgryone has become familiar,
implicitly or explicitly, with a number nearly asgsnamely, the number of different
possible configurations of Rubik's Cube. This numbet us call it Rubik's constant-
is about 4.3X 1019. For a very vivid image of howy this is, imagine that you have
many cubes, an inch on each side, one in everyipesonfiguration. Now you start
spreading them out over the surface of the UnitedeS. How thickly covered would
the U.S. be in cubes? Moreover, if you are workm@rubik's "supergroup”, where
the orientations of face centers matter, then Rsibuperconstant” is 2,048 times
bigger, or about 9 X 1022!

The Ideal Toy Corporation-American marketer of Gwée-was far less daring
than McDonald's. On their package, they softenediow, saying merely "Over
three billion combinations possible"-a pathetic @ugphemistic underestimate if ever
| heard one. This is the first time | have everridduzak based on a pop number
rather than a pop melody. Try these out, for comspals sake:

(1) "Entering San Francisco-population greater than

(2) "McDonald's-over 2 served."

(3) "Together, the superpowers have 3 pounds of TadEvery human being
on earth."

Number 1 is off by a factor of about a million, $ix orders of magnitude (factors of
ten). Number 2 is off by a factor of ten billion o (ten orders of magnitude), while
number 3 (which | saw in a recent letter to theaddf the Bulletin of the Atomic
Scientists) is too small by a factor of about audand (three orders of magnitude).

The hemoglobin number and Rubik's superconstanteaty big. How about
some smaller big ones, to come back to earth foroeent? All right -how many
people would you say are falling to earth by pasaéehat this moment (a perfectly
typical moment, presumably)? How many English watdsyou know? How many
murders are there in Los Angeles County every ygadapan? These last two give
quite a shock when put side by side: Los AngelesnBg about 2,000; Japan, about
900.

Speaking of yearly deaths, here is one we aresall io sweeping under the
rug, it seems: 50,000 dead per year (in this cguaitme) in car



accidents. If you count the entire world, it's pbly two or three times that many.
Can you imagine how we would react if someone &aias today: "Hey, everybody!
I've come up with a really nifty invention. Unfortately, it has a minor defect-every
twelve years or so it will wipe out about as manyeXicans as the population of San
Francisco. But wait a minute! Don't go away! Thstref you will love it, | promise!"
Now, these statistics are accurate for cars. Andweseldom hear people chanting,
"No cars is good cars!" How many bumper strips hgme seen that say, "No more
cars!"? Somehow, collectively, we are willing tosalb the loss of 50,000 lives per
year without any serious worry. And imagine thdf bathis-25,000 needless deaths-
is due to drunks behind the wheel. Why aren't yst fluming?

* * *

| said | would be a little lighter. All right. Lighconsists of photons. How
many photons per second does a 100-watt bulb g@tAlout 1020 another biggie. Is
it bigger or smaller than the number of grainsaridson a beach? What beach? Say a
stretch of beach a mile long, 100 feet wide andfsbet deep. What would you
estimate? Now calculate it. How about trying thenber of drops in the Atlantic
Ocean? Then try the number of fish in the oceanicWare there more of: fish in the
sea, or ants on the surface of the earth? Atomashiade of grass, or blades of grass
on the earth? Blades of grass, or insects? Leavestgpical oak tree, or hairs on a
human head? How many raindrops fall on your towone second during a terrific
downpour?

How many copies of the Mona Lisa have ever beemtqu? Let's try this one
together. Probably it is printed in magazines & thited States a few dozen times
per year. Say each of the magazines prints 10G;06pi@s. That makes a few million
copies per year in American magazines, but themetlme books and other
publications. Maybe we should double or triple &igure for the U.S. To take into
account other countries, we can multiply it agaynthree or four. Now we have hit
about 100 million copies per year. Let us assuneehéld true for each year of this
century. That would make nearly ten billion copiéghe Mona Lisa! Quite a meme,
eh? Probably we have made some mistakes alongaypebut give or take a factor of
ten, that is very likely about what the number is.

"Give or take a factor of ten"!? A moment ago | véaying that a factor of
three was forgivable, but now, here | am forgivingself two factors of three-that is,
an entire order of magnitude. Well, the reasoningpke: We are now dealing with
larger numbers (1010 instead of 105), and sopeisnissible. This brings up a good
rule of thumb. Say an error of a factor of threpasmissible for each estimated factor
of 100,000. That means we are allowed to be offabfactor of ten-one order of
magnitude-when we get up to sizes around ten bjlloo by a factor of 100 or so (two
orders of magnitude) when we get up to the squiatiead, which is 1020, about 2.5



times the size of Rubik's constant. This meansitlds have been forgivable if Ideal
had said, "Over a billion billion combinations"nse then they would have been off
by a factor of only 40-about 1.5 orders of magretuathich is within our limits when
we're dealing with numbers that large.

Why should we be content with an estimate thatnly one percent of the
actual number, or with an estimate that is 100 sito® big? Well, if you consider the
base- 10 logarithm of the number-the number ofs¢hen if we say 18 when the real
answer is 20, we are off by only ten percent! Nowatventitles us to cavalierly
dismiss the magnitude itself and to switch our fodo its-logarithm (its order of
magnitude)? Well, when numbers get this big, weehaw choice. Our perceptual
reality begins to shift. We simply cannot visualtbe actual quantity. The numeral-
the string of digits-takes over: our perceptuallingdbecomes one of numbers of
zeros. When does this shift take place? It beginenave can no longer see, in our
mind's eye, a collection of the right order of miagghe. For me, this "perceptual
logjam" begins at about 104-the size of the actogjam | remember in the
photograph. It is important to understand this gion. It is one of the key ideas of
this article.

There are other ways to grasp 104, such as the eumhisoup cans that would
fill a 50-foot shelf in a supermarket. Numbers mbafger than that, | simply cannot
visualize. The number of tiles lining the Lincolanel between Manhattan and New
Jersey is so enormous that | cannot easily pictufi is on the order of a million, as
you can calculate for yourself, even if you've meseen it!) In any case, somewhere
around 104 or 105, my ability to visualize begiodade and to be replaced with that
second-order reality of the number of digits (orsbme extent, with number names
such as "million", "billion", and "trillion"). Whyt happens at this size and not, say, at
10 million or at 1,000 must have to do with evadatiand the role that the perception
of vast arrays plays in survival. It is a fascingtiphilosophical question, but one |
cannot hope to answer here.

In any case, a pretty good rule of thumb is thisuiy estimate should be
within ten percent of the correct answer-but theedhapply only at the level of your
perceptual reality. Therefore you are excused if gaessed that Rubik's cube has
1018 positions, since 18 is pretty close to 19.Bictv is about what the number of
digits is. (Remember that-roughly speakingRubikstant is 4.3 X 1019, or
43,000,000,000,000,000,000. The leading factor.®fcédunts for a bit more than half
a digit, since each factor of 10 contributes a fligfit, whereas a factor of 3.16, the
square root of 10, contributes half a digit.)

If, perchance, you were to start dealing with nurabeaving millions or
billions of digits, the numerals themselves (thssal strings of digits) would cease
to be visualizable, and your perceptual reality lddoe forced to take another leap
upward in abstraction-to the number that countsdilgés in the number that counts
the digits in the number that counts the objectscemed. Needless to say, such third-
order perceptual reality is



highly abstract. Moreover, it occurs very seldonerein mathematics. Still, you can
imagine going far beyond it. Fourth- and fifth-orgeerceptual realities would quickly
yield, in our purely abstract imagination, to tenthundredth-, and millionth-order
perceptual realities.

By this time, of course, we would have lost tratkhe exact number of levels
we had shifted, and we would be content with a nesgmate of that number
(accurate to within ten percent, of course). "Oth,shy about two million levels of
perceptual shift were involved here, give or takmaple of hundred thousand" would
be a typical comment for someone dealing with sunhmaginably unimaginable
guantities. You can see where this is leading: tdtipie levels of abstraction in
talking about multiple levels of abstraction. If were to continue our discussion just
one zillisecond longer, we would find ourselves skadab in the middle of the theory
of recursive functions and algorithmic complexéynd that would be too abstract. So
let's drop the topic right here.

Related to this idea of huge numbers of digits, mare tangible, is the
computation of the famous constant 7r. How manytsligave so far been calculated
by machine? The answer (as far as | know) is oieomilt was done in France a few
years ago, and the million digits fill an entireoko Of these million, how many have
been committed to human memory? The answer steagiulity: 20,000, according
to the latest Guinness Book of World Records. | effysnce learned 380 digits of ir,
when | was a crazy high-school kid. My never-agdirambition was to reach the
spot, 762 digits out in the decimal expansion, whegoes "999999", so that | could
recite it out loud, come to those six "9's, andtmepishly say, "and so on!" Later, |
met several other people who had outdone me (ajthowne of them had reached
that string of "9's). All of us had forgotten madtthe digits we once knew, but at
least we all remembered the first 100 solidly, andoccasionally we would recite
them in unison-a rather esoteric pleasure.

What would you think if someone claimed that théirenbook of a million
digits of ,7r had been memorized by someone? | avdigmiss the claim out of hand.
A student of mine once told me very earnestly thetry Lucas, the memory and
basketball whiz, knew the entire Manhattan teleghdimectory by heart. Here we
have a good example of how innumeracy can bredibijty}. Can you imagine what
memorizing the Manhattan telephone directory womdlve? To me, it seems about
two orders of magnitude beyond credibility. To meir® one page seems fabulously
difficult. To memorize ten pages seems at aboutithi¢ of credibility. Incidentally,
memorizing the entire Bible (which | have occasibnheard claimed) seems to me
about equivalent to memorizing ten pages of thenphimook, because of the high
redundancy of written language and the regulafitgvents in the world. But to have
memorized 1,500 dense pages



of telephone numbers, addresses, and names #&l\itbeyond belief. I'll eat my hat-
in fact, all of my 10,000 hats-if I'm wrong.

* * *

There are some phenomena for which there are twaon@e) scales with
which we are equally comfortable, depending on dlmeumstances. Take pitch in
music. If you look at a piano keyboard, you wilese linear scale along which pitch
can be measured. The natural thing to say is: "Ahis nine semitones higher than
that C, and the C is seven semitones higher thanRhso the A is 16 semitones
higher than the F." It is an additive, or lineacale. By this | mean that if you
assigned successive whole numbers to successies, riben the distance from any
note to any other would be given by the differebetween their numbers. Only
addition and subtraction are involved.

By contrast, if you are going to think of thingsoastically rather than
auditorily, physically rather than perceptuallycleaitch is better described in terms
of its frequency than in terms of its position okeyboard. The low A at the bottom
of the keyboard vibrates about 27 times per secahéreas the C three semitones
above it vibrates about 32 times per second. Sawight be inclined to guess that in
order to jump up three semitones one should ahaagsfive cycles per second. Not
so. You should always multiply by about 32/27 iastelf you jump up twelve
semitones, that means four repeated up jumps @ ttemitones.

Thus, when you have gone up one octave (twelveteess), your pitch has
been multiplied by 32/27 four times in a row, whish2. Actually, the fourth power
of 32/27 is not quite 2, and since an octave repissa ratio of exactly 2, 32/27 must
be a slight underestimate. But that is beside thiatpThe point is that the natural
operations for comparing frequencies are multiplica and division, whereas the
natural operations for note numbers on a keyboaréddition and subtraction. What
this means is that the note numbers are logarithfintise frequencies. Here is a case
where we think naturally in logarithms!

Here is a different way of putting things. Two amjat notes near the top of a
piano keyboard differ in frequency by about 400ley@er second, whereas adjacent
notes near the bottom differ by only about two eggber second. Wouldn't that seem
to imply that the intervals are wildly different?trto the human ear, the high and the
low interval sound exactly the same!

Logarithmic thinking happens when you perceive amlynear increase even
if the thing itself doubles in size. For instankbaye you ever marveled at the fact that
dialing a mere seven digits can connect any telepho any other in the New York
metropolitan area, where some 10 million peoplediSuppose New York were to
double in population. Would you then have to adeesemore digits to each phone
number, making fourteen-digit numbers, in orderréach those twenty million
people? Of course not.



Adding seven more digits would multiply the numioépossibilities by ten million.
In fact, adding merely three digits (the area cod&ont) enables you to reach any
phone number in North America. This is simply bessaeach new digit creates a
tenfold increase in the number of phones reachdlfieee more digits will always
multiply your network by a factor of 1,000: threeders of magnitude. Thus the
length of a phone number-the quantity directly pered by you when you are
annoyed at how long it takes to dial a long-distanamber-is a logarithmic measure
of the size of the network you are embedded int hahy it is preposterous to see
huge long numbers of 25 or 30 digits used as céalepeople or products when,
without any doubt, a few digits would suffice.

| once was sent a bill asking that | transfer atéeaccount No. 60802-620-1-
1-721000-421-01062 in a bank in Yugoslavia. For fElevthis held my personal
record for absurdity of numbers encountered in riegs transactions. Recently,
however, | was sent my car registration form, & tiottom of which | found this
enlightening constant:
010101361218200301070014263117241512003603600036@02y00d measure it
was followed, a few blank spaces later, by "19283'.

One place where we think logarithmically is numhames. We in America
have a new name every three zeros (up to a cevamt): from thousand to million to
billion to trillion. Each jump is "the same sizéfi,a sense. That is, a billion is exactly
as much bigger than a million as a million is bigtign a thousand. Or a trillion is to
a billion exactly as a billion is to a million. Gthe other hand, does this continue
forever? For instance, does it seem reasonabkeytthat 10103 is to 10100 exactly as
a million is to a thousand? | would be inclinedsiy "No, those big numbers are
almost the same size, whereas a thousand andiamaite very different.” It is a little
tricky because of the shifts in perceptual reality.

In any case, we seem to run out of number namebait a trillion. To be
sure, there are some official names for bigger remnkbut they are about as familiar
as the names of extinct dinosaurs: "quadrillion'gctlllion”, "vigintillion",
"brontosillion”, "triceratillion”, and so on. We arsimply not familiar with them,
since they died off a dinosillion years ago. Evdmllibn" presents cross-cultural
problems, as | mentioned above. Can you imaging whkeould be like if in Britain,
"hundred"” meant 1,000? The fact is that when numlgst too large, people's
imaginations balk. It is too bad, though, thatilidn is the largest number with a
common name. What is going to happen when the deféndget gets even more
bloated? Will we just get number? Of course, like tlinosaurs, we may never be
granted the luxury of facing that problem.

* * *

The speed of automatic computation is somethingsehgrogress is best
charted logarithmically. Over the past several desathe number of



primitive operations (such as addition or multiption) that a computer can carry out
per second has multiplied tenfold about every sgms. Nowadays, it is some 100
million operations per second or, on the fancieschines, a litle more. Around
1975, it was about 10 million operations per secdndhe later 1960's, one million
operations per second was extremely fast. In thdy e960's, it was 100,000
operations per second. 10,000 was high in the &0, 1,000 in the late 1940's-and
in the early 1940's, 100.

In fact, in the early 1940's, Nicholas Fattu was tbader of a team at the
University of Minnesota that was working for themdyr Air Force on some statistical
calculations involving large matrices (about 60X6BE brought about ten people
together in a room, each of whom was given a Mamad& desk calculator. These
people worked full-time for ten months in a cooatad way, carrying out the
computations and cross-checking each other's sesgltthey went along. About
twenty years later, out of curiosity, Professorntraedid the calculations on an IBM
704 in twenty minutes. He found that the origiredrm had made two inconsequential
errors. Nowadays, of course, the whole thing cdadddone on a big "mainframe"
computer in a second or two.

Still, modern computers can easily be pushed to theits. The notorious
computer proof of the four-color theorem, donelet University of lllinois a few
years ago, took 1,200 hours of computer time. \W§y@n convert that into days, it
sounds more impressive: 50 full 24-hour days. ¥ tomputer was carrying out
twenty million operations per second, that wouldneoto 1014, or 100 trillion,
primitive operations-a couple of hundred for eveiyarette smoked that year in the
U.S. Whew!

A computer doing a billion operations per secondulareally be moving
along. Imagine breaking up one second into as manyyfragments as there are
seconds in 30 years. That is how tiny a nanoseeobilionth of a second-is. To a
computer, a second is a lifetime! Of course, thmmater is dawdling compared with
the events inside the atoms that compose it. Takeatom. A typical electron circling
a typical nucleus makes about 1015 orbits per skashich is to say, a million orbits
per nanosecond. From an electron's-eye point of,ve&e computer is as slow as
molasses in January.

Actually, an electron has two eyes with which tewithe situation. It has both
an orbital cycle time and a rotational cycle timigce it is spinning on its own axis.
Now, strictly speaking, "spin" is just a metaphotte quantum level, so you should
take the following with a big grain of salt. Neveetess, if you imagine an electron to
be a classically (non-quantum-mechanically) spigréphere, you can calculate its
rotation time from its known spin angular momentwhich is about Planck's
constant, or 10-'4 joule-second) and its radiusdwive can equate with its Compton
wavelength, which is about 10-10 centimeter). Tjpia §me turns out to be about 10-
20 second. In other words, every time the supedastputer adds two numbers,
every electron inside it has pirouetted on its @xis about



100 billion times. (If we took the so-called "clasd radius" of the electron instead,
we would have the electron spinning at about 10844 per second -enough to make
one dizzy! Since this figure violates both relaghvand quantum mechanics, however,
let us be content with the first figure.)

At the other end of the scale, there is the sldately twirling of our galaxy,
which makes a leisurely complete turn every 200ionilyears or so. And within the
solar system, the planet Pluto takes about 250syeacomplete an orbit of the sun.
Speaking of the sun, it is about a million milesogs and has a mass on the order of
10'0 kilograms. The earth is a featherweight in parson, a mere 1024 kilograms.
And we should not forget that there are some stdggiants-of such great diameter
that they would engulf the orbit of Jupiter. Of ceg, such stars are very tenuous,
something like cotton candy on a cosmic scale. &ytrast, some stars-neutron stars-
are so tightly packed that if you could remove frany of them a cube a millimeter
on an edge, its mass would be about half a miltmrs, equal to the mass of the
heaviest oil tanker ever built, fully loaded!

* * *

These large and small numbers are so far beyondrdurary comprehension
that it is virtually impossible to keep on being nmcamazed. The numbers are
genuinely beyond understanding-unless one has a@ela vivid feeling for various
exponents. And even with such an intuition, it &rchto give the universe its
awesome due for being so extraordinarily huge amdthe same time so
extraordinarily fine-grained. Number numbness setsarly these days. Most people
seem entirely unfazed by words such as "billiond atmillion”; they simply become
synonyms for the meaningless "zillion".

This hit me particularly hard a few minutes aftdrald finished a draft of this
column. | was reading the paper, and | came a@osaticle on the subject of nerve
gas. It stated that President Reagan expectedpemeitures for nerve gas to come to
about $800 million in 1983, and $1.4 billion in 98 was upset, but | caught myself
being thankful that it was not $10 billion or $16ilion. Then, all at once, | really felt
ashamed of myself. That guy has some nerve gas!deoNd | have been relieved by
the figure of a "mere" $1.4 billion? How could miotughts have become so
dissociated from the underlying reality? One bhillifor nerve gas is not merely
lamentable; it is odious. We cannot afford to beeammber-number than we are.
We need to be willing to be jerked out of our agatiecause this kind of "joke" is in
very poor taste.

Survival of our species is the name of the gaméori't really care if the
number of mosquitoes in Africa is greater or ldsmntthe number of pennies in the
gross national product. | don't care if there amrenglaciers in the Dead Sea or
scorpions in Antarctica. | don't care how tall acgt of one billion dollar bills would
be (an image that President Reagan evoked in



a speech decrying the size of the national dela#tedeby his predecessors). | don't
care a hoot about pointless, silly images of c@bssmgnitudes. What | do care about
is what a billion dollars represents in terms okibg power: lunches for all the
schoolkids in New York for a year, a hundred liteay fifty jumbo jets, a few years'
budget for a large university, one battleship, aman. Still, if you love numbers (as |
do), you can't help but blur the line between numplay and serious thinking,
because a silly image converts into a more seilimage quite fluidly. But frivolous
number virtuosity, enjoyable though it is, is fewrh the point of this article.

What | hope people will get out of this articlenist a few amusing tidbits for
the next cocktail party, but an increased passlwmsutathe importance of grasping
large numbers. | want people to understand the realyconsequences of those very
surreal numbers bandied about in the newspaperlihesdas interchangeably as
movie stars' names in the scandal sheets. Thatnlly reason for bringing up all the
more humorous examples. At bottom, we are dealiitly perceptual questions, but
ones with life-and-death consequences!

* * *

Combatting number numbness is basically not so.hiardimply involves
getting used to a second set of meanings for smiatibers-namely, the meanings of
numbers between say, five and twenty, when usedxgsnents. It would seem
revolutionary for newspapers to adopt the conventibexpressing large numbers as
powers of ten, yet to know that a number has twebm®s is more concrete than to
know that it is called a "trillion".

| wonder what percentage of our population, if shothe numerals
"314,159,265,358,979" and "271,828,182,845", worddognize that the former
magnitude is about 1,000 times greater than therlat am afraid that the vast
majority would not see it and would not even beeablread these numbers out loud.
If that is the case, it is something to be worabdut.

One book that attempts valiantly and poeticallcémbat such numbness, a
book filled with humility before some of the astalimg magnitudes that we have
been discussing, is called Cosmic View: The Uniedrs Forty Jumps, by a Dutch
schoolteacher, the late Kees Boeke. In his boolekBaakes us on an imaginary
voyage in pictures, in which each step is an expti@leone, involving a factor of ten
in linear size. From our own size, there are 26 anvwsteps and 13 downward steps.
It is probably not coincidental that the book wastten by someone from Holland,
since the Dutch have long been internationally méhdiving as they do in a small
and vulnerable country among many languages artdresl Boeke closes in what
therefore seems to me to be a characteristicaltglibway, by pleading that his book's
journey will help to make people better realizeithe



place in the cosmic scheme of things, and in tlag wontribute to drawing the world
closer together. Since | find his conclusion elaguéwould like to close by quoting
from it:

When we thus think in cosmic terms, we realize than, if he is to
become really human, must combine in his beinggtieatest humility with the
most careful and considerate use of the cosmic pothat are at his disposal.

The problem, however, is that primitive man attfiisnds to use the
power put in his hands for himself, instead of sjyeq his energy and life for
the good of the whole growing human family, whidsHo live together in the
limited space of our planet. It therefore is a eratif life and death for the
whole of mankind that we learn to live togetheryirog for one another
regardless of birth or upbringing. No differencenationality, of race, creed or
conviction, age or sex may weaken our effort asdmiveings to live and work
for the good of all.

It is therefore an urgent need that we all, chiddaed grown-ups alike,
be educated in this spirit and toward this goalarbheng to live together in
mutual respect and with the definite aim to furttirex happiness of all, without
privilege for any, is a clear duty for mankind, anhs imperative that education
be brought onto this plane.

In this education the development of a cosmic vian important and
necessary element; and to develop such a widegndiacing view, the
expedition we have made in these “forty jumps thhothe universe' may help
just a little. If so, let us hope that many will kesit!

Post Scriptum.

By coincidence, in the same issue of Scientific Aoean as this column
appeared in, there was a short note in "Sciencetl@ditizen" on the American
nuclear arsenal. The information, compiled by tle@t€r for Defense Information and
the National Resources Defense Council, statedhtieaturrent stockpile amounted to
some 30,000 nuclear weapons, 23,000 of which weeeational. (An excellent way
of visualizing this is shown in Figure 33-2, thetldigure in the book.) The Reagan
administration, it said, intended to build aboutQDD in the next ten years while
destroying about 7,000, thus increasing the netnatsby about 10,000 nuclear
weapons.

This is roughly equivalent to ten tons of TNT parsBian capita. Now what
does this really mean? Wolf H. Fahrenbach had #émeesnagging question, and he
wrote to tell me what he discovered.

Ten tons of TNT exceeds my numericity, so | aske@molitions-expert friend
of mine what one pound, ten pounds, 100 pounds,0étENT could do. One
pound of TNT in a car kills everybody within andles a fiery wreck; ten



pounds totally demolishes the average suburban h@né 1,000 pounds
packed inside an old German tank sent the turrdisappear in low overhead
clouds. It could be reasonably suggested to theirastnation that most

civilized nations are content with simply killinyery last one of their enemies
and that there is no compelling reason to haverize them.

Now this was interesting to me, because | happemesinember that the 241 marines
killed in the recent truck-bombing in Beirut hadeben a building brought down by

what was estimated as one ton of TNT. Ten tonsgeif placed, might have done in

2,400 people, | suppose. Ten tons is my allotmeamd, yours as well. That's the kind
of inconceivable overkill we are dealing with irethuclear age.

Another way of looking at it is this. There are ab@5,000 megatons of
nuclear weapons in the world. If we decode the "ahegto its meaning of "million",
and "ton" into "2,000 pounds", we come up with 28 1,000,000 X 2,000 pounds
of TNT-equivalent, which is 50,000,000,000,000 pdsito be distributed among us
all, perhaps not equally-but surely there's endogip around.

| find myself oscillating between preferring to sespelled out that way with
all the zeros, and leaving it as 25,000 megatonsatW/ have to remember is what
"megaton” really means. Last summer | visited Pamsl climbed the butte of
Montmartre, from the top of which, at the foot bétSacre Coeur, one has a beautiful
view of all of Paris spread out below. | could®frain from ruining my two friends'
enjoyment of this splendid panorama, by saying, fiidm | bet one or two nicely
placed megatons would take care of all this." Aadaying, | could see exactly how
it might look (provided | were a superbeing whogesecould survive light and heat
blasts far brighter than the sun). | know it segmaulish, yet it was also completely
in keeping with my thoughts of the time.

Now if you just say to yourself "one megaton equRdsis's doom" (or some
suitable equivalent), then | think that the phré2® 000 megatons" will become as
vivid as the long string of zeros-in fact, probabigre vivid. It seems to me that this
perfectly illustrates how the psychological phenaore known as chunking is of
great importance in dealing with otherwise incorheresible magnitudes.

Chunking is the perception as a whole of an assembimany parts. An
excellent example is the difference between 10nhigsnand the concept of one
dollar. We would find it exceedingly hard to deathwthe prices of cars and houses
and computers if we always had to express them annigs. A dollar has
psychological reality, in that we usually do noedk it down into its pieces. The
concept is valuable for that very reason.

It seems to me a pity that the monetary chunkiraggss stops at the dollar
level. We have inches, feet, yards, miles. Why @oué not have pennies, dollars,
grands, megs, gigs? We might be better able tostiigewspaper headlines if they
were expressed in terms of such chunked units iggdvthat those units had come to
mean something to us, as such. We



all have a pretty good grasp of the notion of andrdut what can a meg or a gig buy
you these days? How many megs does it take to huiigh school? How many gigs
is the annual budget of your state?

Most numerically-oriented people, in order to answese questions, will
have to resort to calculation. They do not havehsooncepts at their mental
fingertips. But in a numerate populace, everyormikh It should be a commonplace
that a new high school equals about 20 megs, a btatget several gigs, and so on.
These terms should not be thought of as shorthantidillion dollars" and "billion
dollars" any more than "dollar" is a shorthand f@00 cents". They should be
autonomous conceptsmental "nodes"-with informadiond associations dangling from
them without any need for conversion to some otimés or calculation of any sort.

If that kind of direct sense of certain big humbessre available, then we
would have a much more concrete grasp on what wiberare nearly hopeless
abstractions. Perhaps it is in the vast bureaugsatiterest that their budgets remain
opaque and impenetrable-but even that holds trlyeimithe short run. Economic ruin
and military suicide are not good for anybody ire ttong run-not even arms
manufacturers! The more transparent the realitiesthe better it is for any society in
the long run.

This kind of total incomprehension extends eveth&highest echelons of our
society. Bucknell University President Dennis O&Brirecently wrote on the .Vew
York Times op-ed page: "My own university has jogened a multibillion-dollar
computer center and prides itself that 90 percdnitsograduates are computer-
literate.” And the Associated Press distributecaditle that said that the U.S. federal
debt ceiling had gone up to 1.143 trillion dollaasd then cited the latest figure for
the debt itself as "$1,070,241,000". In that cagleat's the hurry about raising the
ceiling? These may have been typos, but even s, libtray our society's rampant
innumeracy.

You may think | am being nitpicky, but when our ptace is so boggled by
large numbers that even many university-educatedplpe listen to television
broadcasts without an ounce of comprehension ofntimabers involved, | think
something has gone haywire somewhere. It is a awatibn of numbness, apathy,
and a resistance to recognizing the need for neweis.

One reader, a refugee from Poland, wrote to me,ptaning that | had
memorized hundreds of digits of Tr in my high sdhdays without appreciating the
society that afforded me this luxury. In East Blaobuntries, he implied, |1 would
never have felt free to do something so decadent. fd&ling, though, is that
memorizing 7r was for me no different from any otkend of exuberant play that
adolescents in any country engage in. In a receok by Stephen B. Smith, called
The Great Mental



Calculators-a marvelously engaging book, by the-orag can read the fascinating
life stories of people who were far better thanthviigures. Many of them grew up in
dismal circumstances, and numbers to them wereplikgmates, life-saving friends.
For them, to memorize rr would not be decadentyauld be a source of joy and
meaning. Now | had read about some of these pexpke teen-ager, and | admired,
even envied, their abilities. My memorization ofdlas not an isolated stunt, but part
of an overall campaign to become truly fluent withmbers, in imitation of
calculating prodigies. Undoubtedly this helped |eael toward a deeper appreciation
of numbers of all sizes, a better intuition, andsome intangible ways, a clearer
vision of just what it is that the governments brs tearth-West Block no less than
East-are up to.

But there may be more direct routes to that goail.example, | would suggest
to interested readers that they attempt to builthep own numeracy in a very simple
way. All they need to do is to get a sheet of paget write down on it the numbers
from 1 to 20. Then they should proceed to thinktabout some large numbers that
seem of interest to them, and try to estimate tgtin one order of magnitude (or
two, for the larger ones). By "estimate" here, lameactually do a back-of-the-
envelope (or mental) calculation, ignoring all battors of ten. Then they should
attach the idea to the computed number. Here ane samples of large numbers:

. What's the gross state product of California?

. How many people die per day on the earth?

. How many traffic lights are there in New York it

. How many Chinese restaurants are there in the?U.S

. How many passenger-miles are flown each dayanis.?

. How many volumes are there in the Library of Qesg?

. How many notes are played in the full career obacert pianist?

. How many square miles are there in the U.S.? R@any of them have
you been in?

. How many syllables have been uttered by human®si400 A.D.?

. How many "300" games are bowled in the U.S. gary

. How many stitches are there in a stocking?

. How many characters does one need to know to eedchinese
newspaper?

. How many sperms are there per ejaculate?

. How many condors remain in the U.S.?

. How many moving parts are in the Columbia spéduate?

. How many people in the U.S. are called "Michatk¥on"? "Naomi
Hunt"?

. What volume of oil is removed from the earth egehr?

. How many barrels of oil are left in the world?

. How much carbon monoxide enters the atmosphete year in auto

exhaust fumes?



* How many meaningful, grammatical, ten-word sewnts are there in

English?
. How long did it take the 200-inch mirror of thal®mar telescope to
cool down?
. What angle does the earth's orbit subtend, asfse Sirius?
. What angle does the Andromeda galaxy subtensees from earth?
. How many heartbeats does a typical creature live?
. How many insects (of how many species) are naoveal
. How many giraffes are now alive? Tigers? Ostr¢heHorseshoe
crabs?
Jellyfish?
. What are the pressure and temperature at therbatt the ocean?
. How many tons of garbage does New York City puiteach week?
. How many letters did Oscar Wilde write in higtiime?
. How many typefaces have been designed for thie biihabet?
. How fast do meteorites move through the atmosgher
. How many digits are in 720 factorial?
. How much is a brick of gold worth?
. How many gold bricks are there in Fort Knox? Howrch is it worth?
. How fast do your wisdom teeth grow (in miles peur, say)?
. How fast does your hair grow (again in miles peur)?
. How fast is Venice sinking?
. How far is a million feet? A billion inches?

. What is the weight of the Empire State Buildir@f?Hoover Dam? Of
a fully loaded jumbo jet?
. How many commercial airline takeoffs occur eaehryin the world?

These or similar questions will do. The main thirgyto attach some
concreteness to those numbers from 1 to 20, seexpaments. They are like dates in
history. At first, a date like "1685" may be utterheaningless to you, but if you love
music and find out that Bach was born that yedrpfah sudden it sticks. Likewise
with this secondary meaning for small numbers. h'tcguarantee it will work
miracles, but you may increase your own numeradyyan may also help to increase
others'. Merry numbers!
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Changes in Default Words
and Images, Engendered
by Rising Consciousness

November, 1982

A father and his son were driving to a ball game rwiieeir car stalled on the

railroad tracks. In the distance a train whistlevbla warning. Frantically, the father
tried to start the engine, but in his panic, heldotturn the key, and the car was hit
by the onrushing train. An ambulance sped to tle®mes@nd picked them tip. On the
way to the hospital, the father died. The son wiisative but his condition was very

serious, and he needed immediate surgery. The niaimey arrived at the hospital,

he was wheeled into an emergency operating roord, the surgeon came in,

expecting a routine case. However, on seeing the the surgeon blanched and
muttered, "l can't operate on this boy-he's my"son.

What do you make of this grim riddle? How couldo&? Was the surgeon
lying or mistaken? No. Did the dead father's smrhshow get reincarnated in the
surgeon's body? No. Was the surgeon the boy'ddther and the dead man the boy's
adopted father? No. What, then, is the explanatibmfk it through until you have
figured it out on your own-I insist! You'll know veim you've got it, don't worry.

* * *

When | was first asked this riddle, a few years, dgmt the answer within a minute

or so. Still, | was ashamed of my performance. $&bso disturbed by the average
performance of the people in the group | was witheducated, intelligent people,

some men, some women. | was neither the quickesthaslowest. A couple of

them, even after five minutes of scratching theadhs, still didn't have the answer!
And when they finally hit upon it, their heads huog.



Whether we light upon the answer quickly or slowlg all have something to
learn from this ingenious riddle. It reveals sonm&ghvery deep about how so-called
default assumptions permeate our mental represemdaand channel our thoughts. A
default assumption is what holds true in what yoghtnsay is the "simplest” or "most
natural" or "most likely" possible model of whatew#uation is under discussion. In
this case, the default assumption is to assigrseiteof male to the surgeon. The way
things are in our society today, that's the moatigible assumption. But the critical
thing about default assumptions-so well revealedhisy story-is that they are made
automatically, not as a result of consideration alhination. You didn't explicitly
ponder the point and ask yourself, "What is the tnpdesusible sex to assign to the
surgeon?" Rather, you let your past experience Isnassign a sex for you. Default
assumptions are by their nature implicit assumgtioviou never were aware of
having made any assumption about the surgeon'daeik,you had been, the riddle
would have been easy!

Usually, relying on default assumptions is extrgmeseful. In fact, it is
indispensable in enabling us-or any cognitive maeho get around in this complex
world. We simply can't afford to be constantly disted by all sorts of theoretically
possible but unlikely exceptions to the generag¢swr models that we have built up
by induction from many past experiences. We hawma&e what amount to shrewd
guesses-and we do this with great skill all theeti@ur every thought is permeated by
myriads of such shrewd guesses-assumptions of hoymahis strategy seems to
work pretty well. For example, we tend to assuna the stores lining the main street
of a town we pass through are not just cardboacaddas, and for good reason.
Probably you're not worried about whether the clyaw're sitting on is about to
break. Probably the last time you used a salt shake didn't consider that it might
be filled with sugar. Without much trouble, you umame dozens of assumptions
you're making at this very moment-all of which ammply probably true, rather than
definitely true.

This ability to ignore what is very unlikely-withbeven considering whether
or not to ignore itl-is part of our evolutionaryriiage, coming out of the need to be
able to size up a situation quickly but accuratillys a marvelous and subtle quality
of our thought processes; however, once in a whilis, marvelous ability leads us
astray. And sexist default assumptions are a capeint.

* * *

When | wrote my book GOdel, Escher, Bach: an Ete@wden Braid, | employed

the dialogue form, a form | enjoy very much. | wasinspired by Lewis Carroll's
dialogue "What the Tortoise Said to Achilles" tHatecided to borrow his two

characters. Over time | developed them into my a@laracters. As | proceeded, |
found that | was naturally led to bringing



in some new characters of my own. The first one tes Crab. Then came the
Anteater, the Sloth, and various other colorful reloters. Like the Tortoise and
Achilles, the new characters were ali male: Mr.iCidr. Sloth, and so on.

This was in the early 70's, and | was quite conscif what | was doing. Yet
for some reason, | could not get myself to invefgraale character. | was upset with
myself, yet | couldn't help feeling that introdugia female character "for no reason"
would be artificial and therefore too distractihgidn't want to mix sexual politics-an
ugly real-world issue-with the ethereal pleasurfesmideal fantasy world.

| racked my brains on this for a long time, andreveote an apologetic
dialogue on this very topic-an intricate one in ethi myself figured, discussing, with
my own characters, the question of sexism in wgitisside from my friends Achilles
and the Tortoise, the cast featured God as a sarpisitor-and, as in the old joke, she
was black. Though corny, it was an earnest atteangtapple with some problems of
conscience that were plaguing me. The dialogue rmgot polished, and was not
included in my book. However, a series of reworkirggadually turned it into the
"Six-Part Ricercar" with which the book concludes.

My pangs of conscience did lead me to making arfemor characters female:
there were Prudence and Imprudence, who brieflyeatgabout consistency; Aunt
Hillary, a conscious ant colony; and every even-berad member of the infinite
series Genie, Meta-genie, Meta-meta-genie, andhsbveas particularly proud of this
gentle touch. But no matter how you slice it, feesafjot the short end of the stick in
GEB. | was not altogether happy with that, but'thtte way it was.

Aside from its dialogues being populated with mearacters, the book was
also filled with default assumptions of masculinitye standard "he" and "his" always
being chosen. | made no excuse for this. | gavereagler credit for intelligence; |
assumed he would know that often, occurrences ofi gmonouns carry no gender
assumptions but simply betoken a "unisex" person.

Over a period of time, however, | have graduallyneoto a different feeling
about how written language should deal with peagfleunspecified sex, or with
supposedly specific but randomly chosen peopls.dtvery subtle issue, and | do not
claim to have the final answers by any means. Bawve discovered some approaches
that please me and that may be useful for otheplpeo

* * *

What woke me up? Given that | was already consaibtise issues, what new
element did it take to induce this shift? Well, aignificant incident was the telling
of that surgeon riddle. My own reaction to it ame freactions of my companions
surprised me. To most of us, bizarre worlds



with such things as reincarnation came more edsilynind than the idea that a
surgeon could be a woman! How ludicrous! The ewamderscored for me how
deeply ingrained are our default assumptions, awd imaware we are of them. This
seemed to me to have potential consequences fandeyhat one might naively
think. 1 am hardly one to believe that languageshms us around", that we are its
slaves-yet on the other hand, | feel that we mosbur best to rid our language of
usages that may induce or reinforce default assonmgpin our minds.

One of the most vivid examples of this came a cowblyears after my book
had been published. | was describing its dialogaes group of people, and | said |
regretted that the characters had all been male. \loman asked me why, and |
replied, "Well, | began with two males Achilles atige Tortoise-and it would have
been distracting to introduce females seeminglynforeason except politics ..." Yet
as | heard myself saying this, a horrifying thougtgpt into my mind for the first
time: How did | know the Tortoise was really a nfalSurely he was, wasn't he?
Obviously! | seemed to remember that very well.

And yet the question nagged at me. As | had a cbpyy book at hand, with
the Carroll dialogue reprinted in it, | turned tdar verification. | was nonplussed to
see that Carroll nowhere even hints at the sexiofTbrtoise! In fact, the opening
sentence runs thus: "Achilles had overtaken thdois®, and had seated himself
comfortably upon its back.” This is the only ocemte of "it"; from there on, "the
Tortoise" is what Carroll writes. "Mr. Tortoisehdeed! Was this entirely a product of
my own defaults?

Probably not. The first time | had heard about @eroll dialogue, many
years earlier, someone-a male-had described iteoThis person very likely had
passed on his default assumption to me. So | colalith innocence. Moreover, |
realized, | had read a few responses in philosgptgnals to the Carroll dialogue,
and when | went back and looked at them, | fourad tiey too had featured a "sexed"
Tortoise, in contrast to the way Carroll had cdigfskirted the issue. Though | felt
somewhat exonerated, | was still upset. | kept sking myself, "What if | had
envisioned a female Tortoise to begin with? Thew muld GEB have been?" This
was a most provocative counterfactual excursion.

One thing that had dissuaded me from using femakracters was the
distractingly political way that some books hadreferring to the reader or briefly
mentioned random people (such as "the studentther ¢hild") as "she" or "her". It
stuck out like a sore thumb, and made one thinkngoh about sexism that the main
point of the passage often went unnoticed. It seetmene that such a strategy might
be too blunt and simplistic, and could easily torare people off than on.

And yet | couldn't agree with the attitude of sopeople-largely but by no
means exclusively men-who refused to switch the&ge on grounds of "tradition”,

"linguistic purity", "beauty of the language", asd on. To



be sure, words like "fireperson”, "snowperson",rtigperson”, and "personhandle”
are unappealing-but they aren't your only recouféelre are other options.

In the introduction to Robert Nozick's PhilosophiEaplanations-an exciting
and admirable book on philosophy-I came acrossftduote. "I do not know of a
way to write that is truly neutral about pronoumder yet does not constantly distract
attention-at least the contemporary reader's-filoensentence's central content. | am
still looking for a satisfactory solution." Fromishpoint on, Nozick uses "he" and
"him" nearly everywhere. My reaction was annoyanceuld Nozick have really
looked very hard? Part of my annoyance was unddijbtdue to my own guilt
feelings for having done no better in GEB, but sowas due to my feeling that
Nozick had failed to see a fascinating challenge4ome to which he could bring his
philosophical insight, and in doing so, make a tiveacontribution to society.

* * *

As best | can recall, | first begad seriously tgyto "demasculinize” my prose
in working on the dialogue on the Turing Test tleaentually wound up as my
"Metamagical Themas" column for May, 1981, and wh&Chapter 22 in this book.
| wrote the dialogue with the sexes of the characthifting about fluidly in my mind,
since | was modeling the characters on mixturegaoious people | knew. | always
imagined the, character | most agreed with moréeasale than as male, and the
others vacillated.

One day, it occurred to me that the beginning & thalogue discussed
Turing's question "Can you in principle tell, mgr&om a written dialogue, a female
from a male?" This question applied so well to\tkey characters discussing it that |
could not resist making some character "ambisexaibiguous in terms of sex.
Thus | named one of them "Pat". Soon | realizedetlveas no reason not to extend
this notion to all the characters in the dialogmaking it a real guessing game for
readers. Thus were born "Sandy", "Chris", and "Pat"

Writing this dialogue was a turning point for mezed though its total sexual
equality had been motivated by my desire to give diralogue an interesting self-
referential twist, | found that | was very relievaalhave broken out of the all-male
mold that | had earlier felt locked into. | starfedking for more ways to make up for
my past default sexism.

It was not easy, and still is not. For examplagimching classes, | find myself
wanting to use the pronoun "she" to refer backrioearlier unspecified person-a
random biologist, say, or a random logician. Yéhdl it doesn't seem to come out of
my mouth easily. What | have trained myself to dther well is to avoid gender-
laden pronouns altogether, thus, like Carroll, rtekgy" the issue. Sometimes | just
keep on saying "the logician" over and over agairperhaps | just say "the person”
or "that



person". Every once in a while, | say "he or slee'™fie" or "she"), although | have to
admit that | more often simply say "they".

Someone who, like me, is trying to eliminate geAddden pronouns from
their speech altogether can try to rely on the wndy", but they will find themself
in quite a pickle as soon as they try to use aflgxi@e verbal construction such as
"the writer will paint themselves into a cornerfidawhat's worse is that no matter
how this person tries, they'll find that they catricate themselves gracefully, and
consequently he or she will just flail around, nmakhis or her sentence so awkward
that s/he wis/hes s/he had never become conscibubese issues of sexism.
Obviously, using "they" just carries you from thrgifig pan into the fire, as you have
merely exchanged a male-female ambiguity for awdargplural ambiguity. The only
advantage to this ploy is, | suppose, that theeeds to my knowledge, no group(s)
actively struggling for equality between singuladaplural.

One possible solution is to use the plural exckigito refer to "biologists" or
"a team of biologists", never just "a biologist"hat way, "they" is always
legitimately referring to a plural. However, this & very poor solution, since it is
much more vivid to paint a picture of a specifidiindual. A body can't always deal
in plurals!

Another solution, somewhat more pleasing, is ta &am impersonal situation
into a more personal one, by using the word "ydils way, your listeners or readers
are encouraged to put themselves in the situationexperience it vicariously.
Sometimes, however, this can backfire on you. Ssepgou're talking about the
strange effects in everyday life that statistidattuations can produce. You might
write something like this: "One day your mailmanghti have so much mail to sort
down at the post office that it's afternoon bytih®e she gets started on her route." At
the outset, your avid reader Polly manufacturesnaage of her friendly postman
sorting letters; a few moments later, she is tbilgostman is a woman. Jolt! It's not
just a surface-level jolt (the collision of the wier'mailman” and "she"), although it's
that too; it's really an image-image conflict, @nmu expressly invited Polly to think
of her own mailman, who happens to be a man. Efgou'd said "your letter
carrier", Polly would still have been jolted. Oretbther hand, if you'd asked Polly to
think about, say, "Henry's letter carrier”, theatttshe" would not have caused nearly
as much surprise-maybe even not any.

* * *

In teaching my classes, | try always to use sexraknouns such as "letter
carrier" and "department head" (which | prefer¢bdirperson”), and having done so,
| try my utmost to avoid using gender-specific mons to refer back to them. But |
have realized that this is largely a show put anniy own benefit. I'm not actively
undermining any bad stereotypes simply by avoidimgm. The fact that I'm not
saying "he" where many



people would is not the sort of thing that will gnay students by the collar and shake
there. A few people may notice my "good behavibrit those are the ones who are
already attuned to these issues.

So why not just use an unexpected "she" now amu?tfen't that the obvious
thing to do? Perhaps. But in many cases, as Nqgaigkted out, it may seem so
politically motivated that it will distract more dn enlighten. The problem is, once
you start to describe some unknown receptionist)(desteners will manufacture a
fresh, blank mental node to represent that receigtioBy "node", | mean something
like a mental dossier or questionnaire with a nunddejuestions wanting immediate
answers.

Now, it is naive to suppose that a few seconds #fiey have manufactured
their new node, their image of the receptionisbrisever was-floating in a sexual
limbo. It is next to impossible to build up moreaththe most fleeting, insubstantial
image of a person without assuming he's a shegcersersa. The instant that node is
manufactured, unless you fill in all its blankswil fill them in for itself. (Imagine
that each question ..has a default answer enteriéghi pencil, easily erasable but to
be used in case no other answer is provided.) Amfdriunately-even for ardent
feminists-those unconscious default assumptions usteally going to be sexist.
(Feminists can be as sexist as the next guy!) kamele, | have realized, to my
dismay, that my defaults run very deep-so deep #wan when | say "his or her
telephone”, | am often nonetheless thinking "hdepieone”, and envisioning a
woman at a desk. This is most disconcerting. lea¢vthat, although my self-training
has succeeded quite well at the linguistic levwdhbasn't yet fully filtered down to the
imagistic level.

As a corrective measure, | have trained myselfy dhe past few years, to
have a sort of "second-order reflex" triggeredhi®ymanufacture of a new node for an
unknown individual. What this reflex does is to raake consciously attempt to
assign a female wherever my first-order reflex-ieathe naive reflex-would tend to
automatically assign a male (and vice versa). ehascome pretty good at this, but
sometimes it is difficult or just plain silly to ka this default-violating image
seriously. For instance, when there's a slow tamkewhere ahead of me, holding up
the traffic on a two-lane road, it is so temptingsty, "Why doesn't that guy pull over
and let the rest of us pass him?" Although | weay it that way, | also won't say,
"Why doesn't he or she let us pass him or her®'htit easy for me to talk about the
pilot of the airliner I'm riding in in sex-neutr&&rms, because the vast majority of
commercial airline pilots are men. The person eghat next to me will look at me a
bit strangely if | say, "He or she just made a b@auanding, didn't they?" And if
someone tells me that a thief has just brokentimea car, should | say, "How much
did he or she get away with?"



So haven't | painted myselves into a corner? At ldamned if | do, damned
if I don't? After all, I've said that on the onenka the passive approach of merely
avoiding sexist usages isn't enough, but that erother hand, the active approach of
throwing in jolting stereotype violations can beo tmuch. Is there no successful
middle path?

| have discovered, as a matter of fact, what | khis a rather graceful
compromise solution to such dilemmas. Instead opplng a nondefault gender into
her lap after your reader has set up her defawdtyes of the people involved in the
situation, simply don't let her get off the groundh her defaults. Upset her default
assumptions explicitly from the word "go".

| did this in my column on big numbers and innunegréChapter 6), at the
beginning of which | retold an old joke. Usuallyetktoryteller begins, "A professor
was giving a lecture on the fate of the solar systend he said

" Almost always, the professor is made out to eade. This may reflect the
sexual statistics for astronomers, but individ@akn't statistics.

So how could this story be improved-gracefully? Welere is a delay -not a
long one, but still a delay-between the first memtof the professor and the pronoun
"he". It's long enough for that default male imatge get solidly-even though
implicitly-implanted in the listener's mind. So juon't let that happen. Instead, make
the professor a woman from the very start. By thisrtainly do not mean that you
should begin your story, "A lady professor was miva lecture on the fate of the solar
system, and . . .". Good grief! That's horrible!

My solution, instead, was to give her sex away by tame. | invented the
silly pseudo-Slavic name "Professor Bignumska", sehending in "a’ signifies that its
owner is female. To be sure, not everyone is attunesuch linguistic subtleties, so
that for some people it will come as a surprisewadine or two later, they read the
phrase "according to her calculations”. But attié&aesy will get the point in the end.

What's much worse is when people do not miss ti,daut rather, reject the
point altogether. In the published French transtatbf my article, my "Professor
Bignumska" was turned into monsieur le professetan@ombersky. Not only was
the sex reversed, but clearly the translator hadgeized what | was up to, and had
deliberately removed all telltale traces by swinhchithe ending to a masculine one.
This is certainly disappointing. On the other hamdyas a relief to see that in the
German translation, the professor's femininity rieved intact: she was now called die
namhafte Kosmogonin Grol3zahlia. Here not only i@me but even her title has a
feminine ending!

This practice of giving some professions explicitiminine and masculine
words certainly makes for trouble, What do you dewtalking about a mixed group
of actors and actresses? Unless you want to b@serlyou have little choice but to
refer to "actors". Why does a word like "waiter"ithvits completely noncommittal
ending, have to refer to a male? We are hard pubtoe up with a neutral term.
Certainly "waitperson"” is



a strange concoction. "Server" is not so bad, awchdays | don't object to "waitron”,
although the first time | heard it, it sounded vedd. It is nice to see "stewardess"
and "steward" gradually getting replaced by theegairtitle "flight attendant".

All languages | have studied are in one way or lagoafflicted by these sorts
of problems. Whereas we in English have our qusoniding "poetess” and
"aviatrix", in French they have no better way ofereng to a female writer or
professor than une femme ecrivain or une femmeepsaiur, the default male gender
being built right into the nouns themselves. Tlsateicrivain and professeur are both
masculine nouns. In order to allow them to refemtmmen, you must treat them
essentially as adjectives following (and modifyitigg¢ noun femme ("woman").

Another peculiarity of French is the word quelgutbe word for
., _ 'someone". It literally means "some one", @mdquires the masculine un ("one")
no matter whom it refers to. This means, for exangiat if an unfamiliar woman
knocks at the door of Nicole's house, and Nicgfelsng daughter answers the door,
she is likely to yell to Nicole: Maman, it y a qgelun a la porte! ("Mommy, there's
someone at the door!") It is impossible to "fem@iizhis pronoun: Maman, ity a
qguelgqu'une a la porte. Even sillier would be totaryransform the impersonal it y a--
there is" -into a feminine version, elle y a. Isjuings absurd. The masculine it is as
impersonal as "it" in "It is two o'clock.” Surelyorone would suggest that we say
"They are two o'clock".

In English, we have some analogous phenomenapéiraof strangers knock
at Paul's door, his daughter may yell to him, "Dadwdmeone's at the door." She will
not say, "Sometwo are at the door.” What this itltes is that the pronoun
"someone" does not carry with it strong implicagaf singularity. It can apply to a
group of people without sounding odd. Perhaps, aguaisly, quelqu'un is not as
sexist at the image level as its surface level daulggest. But this is hard to know.

Normally in French, to speak about a mixed or uogjgel group of people,
one uses the masculine plural pronoun its. Everoapgwhose membership hasn't yet
been determined, but which stands a fair chanaecbfding at least one male among
twenty females, will still call for ifs. Female sgeers grow up with this usage, of
course, and follow it as naturally and unconscip@d male speakers do. Can you
imagine the uproar if there were a serious atteimptifect a reversal of this age-old
convention? How would men feel if the default asptiom were to say elles? How
would women feel? How would people in general fealgroup consisting of several
men and one woman were always referred to as elles?

Curiously enough, there are circumstances whemdynisat happens. There is
a formalistic style of writing often found in legai contractual



documents in which the word personnes is usedféo te an abstract and unspecified
group of people; thereafter the feminine pluralnanan elles is used to refer back to
that noun. Since the word personne is of feminiredgr (think of the Latin persona),
this is the proper pronoun to use, even if the grbaing referred to is known to
consist of males only!

Although it is grammatically correct, when this dsagged out over a long
piece of text it can give the reader a strange @sgion, since the original noun is so
distant that the pronoun feels autonomous. One thek the pronoun should at some
point switch to its (and in fact, sometimes thippens). When it doesn't, it can make
the reader uneasy. Perhaps this is just my owniosa®erhaps it's merely the typical
reaction of someone used to having the defaultqumorfor an unspecified group of
people be masculine. Perhaps it's good for a maxperience that slight sense of
malaise that women may feel when they see thensebferred to over and over
again as its, simply because there is likely tatdeast one male present in the group.

We are all, of course, members of that collectiveug often referred to as
"mankind”, or simply "man". Even the ardent femirAshley Montagu once wrote a
book called Man: His First Two Million Years. (I gss this was a long time ago.)
Many people argue that this usage of "man" is cetap} distinct from the usage of
"man" to refer to individuals, and that it is dedaf sexual implications. But many
studies have been done that undeniably establstcdntrary. David Moser once
vividly pointed out to me the sexism of this usalge.observed that in books you will
find many sentences in this vein: "Man has traddity been a hunter, and he has
kept his females close to the hearth, where thelddend his children.” But you will
never see such sentences as "Man is the only mamineadioes not always suckle his
young." Rather, you will see "Man is the only manhimawhich the females do not
always suckle their young." So much for the sexltrality of the generic "man”. |
began to look for such anomalies, and soon rarsa¢h® following gem in a book on
sexuality: "It is unknown in what way Man used taka love, when he was a
primitive savage millions of years ago."

* * *

Back to other languages. When | spent a few manti&ermany working on
my doctoral dissertation, | learned that the teom"tloctoral advisor" in German is
Doktorvater-literally, "doctor father". | immedidye wondered, "What if your
Doktorvater is a woman? Is she your Doktormutteditice that rang absurd to my
ears, | thought that a better solution would beappend the feminizing suffix in,
making Doktorvaterin-"doctor fatheress". Howevérseems that a neutral term just
might be preferable.

Italian and German share an unexpected featutetin the respectful way of
saying "you" is identical to the feminine singupaonoun, the only



difference being capitalization. In Italian, it'siLin German, Sie. Now in German the
associated verb uses a plural ending, so that dheection to "she" is somewhat
diluted, but in Iltalian, the verb remains a thielgon singular verb. Thus, to
compliment a man, you might say: Oh, come a bedid ((How handsome She is!")

Of course, ltalians do not hear it this naive wag. them, it might seem equally
bewildering that in English, adding 's' to a nouakes it plural whereas adding 's' to
a verb makes it singular.

One of the strangest cases is that of Chinese.dndslrin Chinese, there has
traditionally been just one pronoun for "he" ante's pronounced ta- and written as
in Figure 7-la. This character's left side consi$tthe "person” radical, indicating that
it refers to a human being, sex unspecified. Custiguhowever, in the linguistic
reforms carried out in China during the past 70ryea so, a distinction has been
introduced whereby there are now separate writbemg for the single sound "td".
The old character has been retained, but now iitiaddo its old meaning of "s/he",
it has the new meaning of "he" (wouldn't you know®)ile a new character has been
invented for "she". The new character's radicétias for "woman" or "female”, so the
character looks as is shown in Figure 7-Ib.

The new implication-not present in Chinese befdns tentury-is that the
"standard" type of human being is a male, and thatales have to be indicated
specially as "deviant”. It remains a mystery towhg the Chinese didn't leave the old
character as it was-a neutral pronoun-and simplyufseture two new characters,
one with the female radical and one with the mabliaal, as in Figure 7-ic. (These
three characters were created on a Vax computeg usie character-designing
program Han Zi, written by

FIGURE 7-1.Characters for third-person singular pronouns ini@se. In (a), the
generic, or neutral, pronoun, corresponding neitt@f'she" nor to "he ", but more to
our usage of "they " in the singular. In (b), a nelaracter first introduced some 70
years ago, meaning "she ", thus setting femalestapa "special" or "deviant"
(depending on your point of view). In (c), a chdaesof my own invention, being the
masculine counterpart of that in (b), thus restgrsexual symmetry to the language's
pronouns. The left-hand element of all three chtmacis the radical, or semantic
component, and in the three cases its meaningas:pgrson ",» (b) 'female’; (c)
"male". Unfortunately, "male" is considered by petfanot to be a legitimate radical
in Chinese. For purposes of comparison, though, maw character is about as
offensive to an average Chinese reader as the gidrLatin and Greek roots is to
us-or, for that matter, as offensive as the regeatinstructed title "Ms. " Of course,
there are English-speaking pedants who object tg."M whining, "But it's not an
abbreviation for anything!" [Characters printed lye Han Zi program, developed by
David B. Leake and the author at Indiana Universjty
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David B. Leake and myself. More of the program'spatiis shown in Figure
.'-13.) To give a corresponding (though exaggejsgzdmple in English,

- you imagine a political reform in which the wotgerson" came to mean
"man”, and for "woman" we were told to say "perssi@ Actually, as | found out
some time after inventing my new Chinese charathtercharacter meaning "male" is
not generally considered a radical, whereas theacker meaning "female" is. A
typical asymmetry, obviously not limited to the @tamt!

The upshot is that in China, there is no longenuly tgender-free pronoun in
writing. Formerly, you could write a whole storythdut once revealing the sex of its
participants, whereas now, your intentions to bebigoous are themselves
ambiguous. In the case of the joke about the comgisilwith its default option, it is
interesting to consider which way would be bettarthe sake of feminism. Would
you rather have the storyteller leave the profésssx unspecified throughout the
story, so that people's default options would beked? Or would you rather have
the storyteller forced to commit himself?

* * *

One of my pet peeves is the currently popular usddgke word "guys”. You
often hear a group of people described as "guygn evhen that group includes
women. In fact, it is quite common to hear womedradsing a group of other women
as "you guys". This strikes me as very strange. @@y when | have asked some
people about it, they have adamantly maintainet twhen in the plural, the word
"guy" has completely lost all traces of masculinityvas arguing with one woman
about this, and she kept on saying, "It may hav@imed some male flavor for you,
but it has none in most people's usage." | wasnvViaced, but nothing | could think
of to say would budge her from her position. Howevertune proved to be on my
side, because, in a last-ditch attempt to convinegshe said, "Why, I've even heard
guys use it to refer to a bunch of women!" Onleafaying it did she realize that she
had just unwittingly undermined her own claim.

Such are the subtleties of language. We are ofteplyg too unaware of how
our own minds work, and what we really believas lthere for us to perceive, but too
often people do not listen to themselves. Theykthirey know themselves without
listening to themselves. Along these lines, | rélgerheard myself saying
"chesspeople"” to refer to those wooden objectsytiatmove about on a chessboard.
It seems that my second-order reflex to changestfiix "man” into "person” and
"men" into "people” was a little too strong, oledst too mechanical. After all, we do
have the term "chess pieces"!

There simply is a problem with default assumpti@msour society. It is
manifested everywhere. You find it in proverbs lik® each his own",



"Time and tide wait for no man", and so on. You rigavhen little children (and
adults) talk about squirrels and birds in theirdgaf'Oh, look at him running with that
acorn in his mouth!"). You see it in animated can®, many of which feature some
poor schlemiel-a sad "fall guy”, a kind of schmo&hwwhom "everyman" can
identify-whose fate it is to be dumped on by theldjoand we all laugh with him as
he is dealt one cruel setback after another. Bt aren't there women in this role
more often? Why aren't there more "schlemielesses’e "fall gals"?

One evening at some friends', | was reading a laéligchildren's book called
Frog and Toad Are Friends, and | asked why Frog Bratl both had to be males.
This brought up the general topic of female repneg@n in children's television and
movies. In particular, we discussed the Muppetd, \ae all wondered why there are
so few sympathetic female Muppet characters. Igreat fan of Ms. Piggy's, but still
| feel that if she's the only major female chargcsemething is wrong. She's hardly
an ideal role model.

This general kind of problem, of course, is notited to questions of sex. It
extends far further, to groups of any sort, largesmall. The cartoons in The New
Yorker, for instance, although innocuous in onesserertainly do not do anything to
promote a change in one's default assumptions dbeubles .people can play. How
often do you see a black or female executive inesv Norker cartoon (unless, of
course, they are there expressly because the pbithie joke depends on it)? The
same could be said for most television shows, fmesks, most movies ... It is hard to
know how to combat such a huge monolithic pattern.

There is an excellent and entertaining book thdistovered only after this
column was nearly complete, and which could beaatgeap for humankind in the
right direction. It is The Handbook of Nonsexistitvig, by Casey Miller and Kate
Swift. | recommend it heartily.

One of the most eloquent antisexist statements/¢ lewer come across is a
talk delivered recently by Stanford University Rdesit Donald Kennedy at an
athletes' banquet. Thirty years ago, Kennedy himga$ an athlete at Harvard, and
he reminisced about a similar banquet he had ateheck then. He mused:

It occurs to me to wonder: What would the reachiame been if | had predicted
that soon .... women would run the Boston Maratfaster than it had ever been
run by men up to that point? There would have beeredulous laughter from
two-thirds of the room, accompanied by a littlekecroom humor.

Yet that is just what has taken place. My classmatauld be astonished
at the happening, but they would be even more &tted at the trends. If we
look at the past ten years of world's best timeghen marathon for men and
women, it is clear that the women's mark has beeppihg, over the decade, at
a rate about seven times faster than the men'sdreco



The case of swimming is even more astonishing. Kdnmecalls that in his
day, the Harvard and Yale teams were at the venyggile of the nation in swimming,
and both came undefeated into their traditionalmaeet at the end of that season.

What would have happened if you had put this yegtasford women into that
pool? Humiliation is what. just to give you a sampseven current Stanford
women would have beaten my friend Dave Hedbergyvaddls great sprint
freestyler, and all the Yalies in the 100. The 8ahwomen would have swept
the 200-yard backstroke and breaststroke, and wbrtha other events
contested.

In the 400-yard freestyle relay, there would hagerba 10-second wait
between Stanford's touch and the first man to emivthe finish. Do you know
how long ten seconds is? Can you imagine that crow®ayne Whitney
Gymnasium, seeing a team of girls line up agaimsttivo best freestyle relay
groups in the East, expecting the unexpected, lzgm hiaving to wait this long -
for the men to get home?"

Kennedy paints a hilarious picture, but of counsepoint is dead serious:

| ask you: If conventional wisdom about women'sazdy can be so thoroughly
decimated in this most traditional area of maleesigpity, how can we possibly
cling to the illusions we have about them in othegas?

What, in short, is the lesson to be drawn from éngerging athletic
equality of women? | think it is that those who madll the other, less
objectively verifiable assumptions about femaleitidtions would do well to
discard them. They belong in the same dusty cleghtthe notion that modern
ballplayers couldn't carry Ty Cobb's spikes andrtyh that blacks can't play
guarterback. Whether it is vicious or incapacitgtor merely quaint, nonsense
is nonsense. And it dies hard.

‘Tis a point to ponder. In the meantime:

7 Ttz

Since writing this column, | have continued to penthese issues with great
intensity. And | must say, the more | ponder, therenprickly and confusing the
whole matter becomes. | have found appalling unemess

Post Scriptum.



of the problem all around me-in friends, colleagstsdents, on radio and television,
in magazines, books, films, and so on. The New Harkes is one of the worst

offenders. You can pick it up any day and see pmemti women referred to as
"chairman” or "congressman". Even more flagrantipaxious is when they refer to
prominent feminists by titles that feminism repud& For example, a long article on
Judy Goldsmith (head of NOW, the National Organdaatfor Women) repeatedly

referred to her as "Mrs. Goldsmith". The editorEese is:

Publications vary in tone, and the titles they »affo names will differ

accordingly. The Times clings to traditional on&érg., .11liss, and Dr., for
example). As for Ms. -that useful business-lett@nage-we reconsider it from
time to time; to our ear, it still sounds too cared for news writing.

As long as they stick with the old terms, they wslbund increasingly
reactionary and increasingly silly.

Perhaps what bothers me the most is when | heasaasters on the radio -
especially public radio-using blatantly sexist terwhen it would be so easy to avoid
them. Female announcers are almost uniformly asstses male announcers. A
typical example is the female newscaster on NakiBnhlic Radio who spoke of "the
employer who pays his employees on a weekly bamisl' "the employee who is
concerned about his tax return”, when both emplayer employee were completely
hypothetical personages, thus without either gen@erthe male newscaster who
described the Pope in Warsaw as "surrounded bwydirof his countrymen”. Or the
female newscaster who said, "Imagine I'm a worket Bm on my deathbed and |
have no money to support my wife and kids ..." @®fpaople, newscasters should
know better.

| attended a lecture in which a famous psychologtttred the following
sentence, verbatim: "What the plain man would likes he comes into an
undergraduate psychology course, as a man or a wois\dhat he would find out
something about emotions." Time and again, | haveered people lecturing in
public who, like this psychologist, seem to feehdd discomfort with generic "he"
and generic "man", and who therefore try to comaensevery once in a while, for
their constant usage of such terms. After, saye figes of "he" in describing a
hypothetical scientist, they will throw in a meete"or she" (and perhaps give an
embarrassed little chuckle); then, having paciftesr guilty conscience, they will go
back to "he" and other sexist usages for a whitei the guilt juices have built up
enough again to trigger one more token nonsexajeis

This is not progress, in my opinion. In fact, inm® ways, it is retrograde
motion, and damages the cause of nonsexist langUdge problem is that these
people are simultaneously showing that they rea@egthat "he" is not truly generic
and yet continuing to use it as if it were. Theg #rereby, at one and the same time,
increasing other people's recognition of the shhoonsidering "he" as a generic, and
yet reinforcing the old convention of using it arapwIt's a bad bind.



In case anybody needs to be convinced that suppysesetics such as "he"
and "man" are not neutral in people's minds, theyukl reflect on the following
findings. | quote from the chapter called "Who Ia®?" in Words and Women, an
earlier book by Casey Miller and Kate Swift:

In 1972 two sociologists at Drake University, Jdse®chneider and
Sally Hacker, decided to test the hypothesis that | generally understood to
embrace woman. Some three hundred college studenrts asked to select
from magazines and newspapers a variety of pictilma&swould appropriately
illustrate the different chapters of a sociologyti®ok being prepared for
publication. Half the students were assigned chaptadings like "Social
Man", "Industrial Man", and "Political Man". The har half were given
different but corresponding headings like "Societylhdustrial Life", and
"Political Behavior". Analysis of the pictures setied revealed that in the minds
of students of both sexes use of the word man eloke a statistically
significant degree, images of males only-filteriogt recognition of women's
participation in these major areas of life-wher#as corresponding headings
without man evoked images of both males and fem#élesome instances the
differences reached magnitudes of 30 to 40 per. Gédreg authors concluded,
"This is rather convincing evidence that when yose uthe word man
generically, people do tend to think male, and teoidto think female."

Subsequent experiments along the same lines boiving schoolchildren rather than
college students are then described by Miller amiftSThe results are much the
same. No matter how generic "man" is claimed tothere is a residual trace, a
subliminal connotation of higher probability of bgimale than female.

* * *

Shortly after this column came out, | hit upon ayweh describing one of the
problems of sexist language. | call it the slippslype of sexism. The idea is very
simple. When a generic term and a "marked" teren, (& sex-specific term) coincide,
there is a possibility of mental blurring on thetpat

listeners and even on the part of the speaker. Sxdrttee connotations of the
generic will automatically rub off even when theesific is meant, and conversely.
The example of "Industrial Man" illustrates onefhal this statement, where a trace
of male imagery rubs off even when no gender is

intended. The reverse is an equally common phenomemn example would
be when a newscaster speaks of "the four-man cfemext month's space shuttle
flight". It may be that all four are actually males which case the usage would be
precise. Or it may be that there is a woman ambemt

in which case "man" would be functioning generigcgbupposedly). But if
you're just listening to the news, and you dontvkiwhether a woman is among the
four, what are you supposed to do?

Some listeners will automatically envision four e®l but others,
remembering the existence of female astronautt)esve room in their minds for at
least one woman potentially in the crew. Now, teerscaster



FIGURE 7-2 The "slippery slope of sexism", illustrated. &tk case in (a), a
supposed generic (i.e., gender-neutral term) iswshaabove its two marked
particularization (i.e., genderspecific terms). Hower, the masculine and generic
coincide, which fact is symbolized by the thickuvyelne joining them-the slippery
slope, along which connotations slosh back anchfarhimpeded. The "most favored
sex" status is thereby accorded the masculine témngb), the slippery slopes are
replaced by true gender fairness, in which genesi@sunambiguously generic

may know full well that this flight consists of nesl only. In fact, she may have
chosen the phrase "four-man crew" quite delibeyatelorder to let you know that no
woman is included. For her, "man" may be marked.tl@nother hand, she may not
have given it a second thought; for her, "man" me@yinmarked. But how are you to
know? The problem is right there: the slippery sloponnotations slip back and forth
very shiftily, and totally



person

(b) |

and marked terms unambiguously marked. Still, fuigorising how often it is totally
irrelevant which sex is involved. Do we need-or tatarbe able to say such things as,
"Her actions were heroinic "? Who cares if a hesanale or female, as long as what
they did is heroic? The same can be said aboutrgctzulptors, and a hostess of
other terms. The best fix for that kind of slippslype is simply to drop the marked
term, making all three coincide in a felicitousiynhisexual menage a trois.

beneath our usual level of awareness-especiallgudin not exclusively) at the
interface between two people whose usages differ.

Let me be a little more precise about the slippgppe. | have chosen a
number of salient examples and put them in FiguPe Fach slippery slope involves
a little triangle, at the apex of which is a summbgieneric, and the bottom two
corners of which consist of oppositely marked terAleng one



side of each triangle runs a diagonal line-the dieeaslippery slope itself. Along that
line, connotations slosh back and forth freelyhia tninds of listeners and speakers
and readers and writers. And it all happens at rapbetely unconscious level, in
exactly the same way as a poet's choice of a wabtinsinally evokes dozens of
subtle flavors without anyone's quite understandiowg it happens. This wonderful
fluid magic of poetry is not quite so wonderful whi€imbues one word with all sorts
of properties that it should not have.

The essence of the typical slippery slope is tliisestablishes a firm
"handshake" between the generic and the mascutirseich a way that the feminine
term is left out in the cold. The masculine intethe abstract power of the generic,
and the generic inherits the power that comes wfibcific imagery. Here is an
example of the generic-benefits from-speck efféitan forging his destiny". Who
can resist thinking of some kind of huge mythicaltb of a guy hacking his way
forward in a jungle or otherwise making progressie®the image of a woman even
come close to getting evoked? | seriously doubtAnd now for the converse,
consider these gems: "Kennedy was a man for afiosesa’ "Feynman is the world's
smartest man." "Only a man with powerful esthetiwition could have created the
general theory of relativity." "Few men have donerenfor science than Stephen
Hawking." "Leopold and Loeb wanted to test the itleat a perfect crime might be
committed by men of sufficient intelligence.” Whynan" and "men", here? The
answer is: to take advantage of gpecific-benefits-from -generg&ffect. The power
of the word "man" emanates largely from its clogerection with the mythical "ideal
man": Man the Thinker, Man the Mover, Man whosetBegend is Dog.

* * *

Another way of looking at the slippery-slope efféztto focus on the single
isolated corner of the triangle. At first it migkgem as if it makes women somehow
more distinguished. How nice! But in fact what @ed is mark them as odd. They are
considered nonstandard; the standard case is peglsoot to be a woman. In other
words, women have to fight their way back into imgas just-plain people. Here are
some examples to make the point.

When | learned French in school, the idea that olase pronouns covered
groups of mixed sex seemed perfectly natural, Edgend unremarkable to me. Much
later, that usage came to seem very biased anddizame. However, very recently,
| was a bit surprised to catch myself falling ithe same trap in different guise. | was
perusing a multilingual dictionary, and noticedttivestead of the usual m. and f. to
indicate noun genders, they had opted for "+ @ndVhich way, do you suspect?
Right! And it seemed just right to me, too-untiehlized how dumb | was being.

Heard on the radio news: "A woman motorist is bdiayl after officials



observed her to be driving erratically near the #/Hilouse.” Why say "woman
motorist"? Would you say "man motorist" if it haddn a male? Why is gender, and
gender alone, such a crucial variable?

Think of the street sign that shows a man in sétt®iwalking across the
street, intended to tell you "Pedestrian Crossingsign language. What if it were
recognizably a woman walking across the street@eSirviolates the standard default
assumption that people have for people, it wouldnédiately arouse a kind of
suspicion: "Hmm . . . "Women Crossing'? Is therauanery around here?" This
would be the reaction not merely of dyed-in-the-haexists, but of anyone who grew
up in our society, where women are portrayed-ndibeeately or consciously, but
ubiquitously and subliminally-as "exceptions".

If I write, "In the nineteenth century, the kingsnonsense were Edward Lear
and Lewis Carroll", people will with no trouble gitte message that those two men
were the best of all nonsense writers at that tBuw.now consider what happens if |
write, "The queen of twentieth-century nonsens@estrude Stein". The implication
is unequivocal: Gertrude Stein is, among femaleensi of nonsense, the best. It
leaves completely open her ranking relative to siaée might be way down the list!
Now isn't this preposterous? Why is our languageasygmmetric? This is hardly
chivalry --it is utter condescension.

A remarkable and insidious slippery-slope phenomdaaavhat has happened
recently to formerly all-women's colleges that weesdred with formerly all-men's
colleges, such as Pembroke and Brown, RadcliffeHar@ard, and so on. As the two
merged, the women's school gradually faded ouhefpicture. Do men now go to
Radcliffe or Pembroke or Douglass? Good God, nd!\Bamen are proud to go to
Harvard and Brown and Rutgers. Sometimes, the wanuatiege keeps some status
within the larger unit, but that larger unit is alyg named after the men's college. In a
weird twist on this theme, Stanford University massororities at all-but guess what
kinds of people it now allows in its fraternities!

Another pernicious slippery slope has arisen guéteently. That is the, one
involving "gay" as both masculine and generic, dbeksbian" as feminine. What is
problematic here is that some people are very ¢onsof the problem, and refuse to
use "gay" as a generic, replacing it with "gay eshian" or "homosexual". (Thus
there are many "Gay and Lesbian Associations".)eOtieople, however, have
eagerly latched onto "gay" as a generic and ufeety that way, referring to "gay
people”, "gay men", "gay women", "gay rights", asw on. As a consequence, the
word "gay" has a much broader flavor to it thanddeesbian”. What does "the San
Francisco gay community" conjure up? Now replacay"goy "Lesbian" and try it
again. The former image probably is capable dirilit between that of both sexes and
that of men only, while the latter is certainlytreted to women. The point is simply
that men are made to seem standard, ordinary, sswnploper; women as special,
deviant, exceptional. That is the essence of ippesly slope.



Part of the problem in sexism is how deeply ingediit is. | have noticed a
disturbing fact about my observation of language eatated phenomena: whenever |
encounter a particularly blatant example, | writdawn joyfully, and say to friends,
"r just heard a great example of sexism!" Now, whyit good to find a glaring
example of something bad? Actually, the answer ésyvsimple. You need
outrageously clear examples if you want to convintany people that there is a
problem worth taking at all seriously.

| was very fortunate to meet the philosopher andirfiest Joan Straumanis
shortly after my column on sexism appeared. We habtht to talk over, and
particularly enjoyed swapping stories of the shattmake you groan and say, "Isn't
that great?"-meaning, of course, "How sickeningBréis one that happened to her.
Her husband was in her university office one day, wanted to make a long-distance
phone call. He dialed '0', and a female operat@waned. She asked if he was a
faculty member. He said no, and she said, "Onlyltganembers can make calls on
these phones." He replied, "My wife is a facultymier. She's in the next room-I'll
get her." The operator snapped back, "Oh, no-weeed use these phones!"

Another true story that | got from Joan Straumapé&haps more provocative
and fascinating, is this one. A group of parentaraged a tour of a hospital for a
group of twenty children: ten boys and ten girld. tAe end of the tour, hospital
officials presented each child with a cap: doctoags for the boys, nurses' caps for
the girls. The parents, outraged at this sexisnmtwesee the hospital administration.
They were promised that in the future, this woudd dorrected. 'The next year, a
similar tour was arranged, and at the end, thenpsreame by to pick up their
children. What did they find, but the exact samiagfall the boys had on doctors'
hats, all the girls had on nurses' hats! Steantimgy stormed up to the director's
office and demanded an explanation. The directotigéold them, "But it was totally
different this year: we offered them all whichehet they wanted. "

David Moser, ever an alert observer of the languageind him, had tuned
into a radio talk show one night, and heard anrgidegoman voicing outrage at the
mild sentence of two men who had murdered a theae-gld girl. The woman said,
"Those two men should get the gas chamber for dufenk it's terrible what they
did! Who knows what that little girl could have gno up to become? Why, she could
have been the mother of the next great composer® idea that that little girl might
have grown up to be the next great composer unddlybhever entered the woman's
mind. Still, her remark was not consciously sexist | find it strangely touching,
reminiscent of a quieter era where gender rolesewebvious and largely
unquestioned, an era when many people felt safesaodre in their socially defined
niches. But those times are gone, and we must nowerahead with consciousness
raised high.



In one conversation | was in, a man connected witbublisher-let's call it
"Freeperson”-said to me, "Aldrich was the liais@ivieen the Freeperson boys and
we-er, | mean us. " What amused me so much waagtent detection and correction
of a syntactic error, yet no awareness of his ns@mous semantic error. Isn't that
great?

| would not be being totally honest if | did notraid that occasionally, despite
my apparent confidence in what | have been sayiegperience serious doubts about
how deeply negative the impact of sexist languggenuminds is. | must emphasize
that | reject the Sapir-Whorf hypothesis about leage molding perception and
culture. | think the flow of causality is almostteely in the other direction. And | am
truly impressed with the plasticity of the humanndi with its ability to replace
default assumptions at the drop of a hat with a#ttves-even wildly unusual ones.
People may assume that an unspecified orchestductar is male-but if they learn it
is @ woman, they immediately absorb that piecenaivwkdedge without flinching. A
barber | recently went to said to me, "They treatesl like a king." This perhaps
wouldn't surprise you-unless you knew that she ava®man. So why didn't she say
"like a queen"? And David Moser reports that a worha knows told him, "That
family treated me just like a son!" Now why didshe say "like a daughter"? |
suppose it is because "treat someone like a king"'txeat someone like a son" are to
some extent stock phrases in English, and degpie dpparent sexism, perhaps they
are actually quite neutral in their deep imagerani not saying | know; but | am
saying | wonder, sometimes.

| also have to give pause to the following factiria Yaguello, a professor of
linguistics at the University of Paris and the autbf the strongly feminist book Les
mots et les femmes ("Words and Women"), an extestety of sexism in the French
language, more recently wrote another book abountmg linguistics for the lay
public, called Alice au pays du langage ("Alicelianguage-Land"). In this book,
Yaguello makes no effort to avoid all the sexiapts of the French language that she
took so many pains to spell out in her previouskbdm say "all people”, she writes
tons les hommes ("all men"); to refer to a gengoang child, she says le jeune
enfant (using the masculine article). Perhaps Vilaabergasted me most was that
when she wanted to refer to a female child, instdadriting une enfant (with "child"
feminine, which is perfectly possible), she wroteemfant du sexe feminin-"a child of
the feminine sex", where "child" itself is mascelinf even a staunch feminist can
reconcile herself to such blatantly sexist usafgsljng that there are deeper truths
than what appears on the surface, | guess | hasi back and think.

This does not prevent me from feeling that we livex sexist society whose
most accurate reflection is provided for us in ¢tamguage, and from collecting
specimens to document that sexism as clearly ashjp@sit seems



to me that the state of our language provides d &inbarometer of the state of our
society. Trying to change society through chandamguage may be a case of trying
to get the tail to wag the dog, but one way ofiggtpeople to wake up to the problem
is to point to language, a clearly observable phern.

The nonsexist goal that | would advocate is not éwery profession should
consist of half males and half females. To tell theh, | suspect that even if we
reached such a balanced state some day, it woulden@n equilibrium state-the
percentages would slide. It is just very unlikeily seems to me, that males and
females are that symmetric. But that is not attlal point of a push towards sex-
neutral language. The purpose of eliminating biasespreconceptions is to open the
door wide for people of either sex in any line afriwor play. Symmetric opportunity,
not necessarily symmetric distribution, is the gbalt we should seek.

* * *

| was provoked to write the following piece abougemr after the column on
sexism came out. It came about this way. One egenhirhad a very lively
conversation at dinner with a group of people whaught of the problem of sexist
language as no more than that: dinner-table coatrers Despite all the arguments |
put forth, | just couldn't convince them there was/thing worth taking seriously
there. The next morning | woke up and heard twotnmisresting pieces of news on
the radio: a black Miss America had been picked, aflack man was going to run
for president. Both of these violated default agstions, and it set my mind going
along two parallel tracks at once: What if peoptiE&ault assumptions were violated
in all sorts of ways both sexually and racially?dAthen | started letting the default
violations cross all sorts of lines, and prettyrsbavas coming up with an image of a
totally different society, one in which ... Welll] just let you read it.
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on Purity in Language

by William Satire (alias Douglas R. Hofstadter)
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| T's high time someone blew the whistle on all theygilattle about revamping our
language to suit the purposes of certain politiaahtics. You know what I'm talking

about-those who accuse speakers of English of thigtcall "racism". This awkward

neologism, constructed by analogy with the welabkshed term "sexism", does not
sit well in the ears, if | may mix my metaphors.tBet us grant that in our society
there may be injustices here and there in thenreat of either race from time to
time, and let us even grant these people theirgératism™" and "racist". How valid,

however, are the claims of the self-proclaimed ¢bléibbers", or "negrists"-those

who would radically change our language in ordélliterate” us poor dupes from its
supposed racist bias?

Most of the clamor, as you certainly know by noewalves around the age-
old usage of the noun "white" and words built frapsuch as chairwhite, mailwhite,
repairwhite, clergywhite, rniddlewhite, French wvehit forewhite, whitepower,
whiteslaughter, oneupswhiteship, straw white, widtedle, and so on. The negrists
claim that using the word "white", either on itsrwr as a component, to talk about
all the members of the human species is somehovadieg to blacks and reinforces
racism. Therefore the libbers propose that we gubst'person” everywhere where
"white" now occurs. Sensitive speakers of our dacyetongue of course find this
preposterous. There is great beauty to a phraseasutAll whites are created equal.”
Our forebosses who framed the Declaration of Inddpece well understood the
poetry of our language. Think how ugly it would tmesay "All persons are created
equal.", or "All whites and blacks are created é§uBesides, as any schoolwhitey
can tell you, such phrases are redundant. In nmastexts, it is self-evident when
"white" is being used in an inclusive sense, inclilcase it subsumes members of the
darker race just as much as fairskins.

There is nothing denigrating to black people imbgesubsumed under



the rubric "white"-no more than under the rubricetfgon”. After all, white is a
mixture of all the colors of the rainbow, includibtack. Used inclusively, the word
"white" has no connotations whatsoever of race.rvahy people are hung up on this
point. A prime example is Abraham Moses, one ofrtiee vocal spokeswhites for
making such a shift. For years, Niss Moses, authorof the well-known negrist
tracts A Handbook of Vonracist Writing and WordsdaBlacks, has had nothing
better to do than go around the country making ape advocating the downfall of
"racist language" that ble objects to. But when gwoalyze bier objections, you find
they all fall apart at the seams. Niss Moses dagswords like "chairwhite" suggest
to people-most especially impressionable young eykitand blackeysthat all
chairwhites belong to the white race. How absutds Iquite obvious, for instance,
that the chairwhite of the League of Black Votergoing to be a black, not a white.
Nobody need think twice about it. As a matter aftfaéhe suffix "white" is usually not
pronounced with a long 'i' as in the noun "whitblt like "wit", as in the terms
saleswhite, freshwhite, penwhiteship, first baséeyland so on. It's just a simple and
useful component in building race-neutral words.

But Niss Moses would have you sit up and startemioly "Racism!" In fact,
Niss Moses sees evidence of racism under everes®ie has written a famous
article, in which ble vehemently objects to the iortal and poetic words of the first
white on the moon, Captain Nellie Strongarm. If yeili recall, whis words were:
"One small step for a white, a giant step for wkiitd." This noble sentiment is
anything but racist; it is simply a celebrationaoflorious moment in the history of
White.

Another of Niss Moses' shrill objections is to thge-old differentiation of
whites from blacks by the third-person pronouns éWwhnd "ble". Ble promotes an
absurd notion: that what we really need in Engissh single pronoun covering both
races. Numerous suggestions have been made, stiph"astey", and others. These
are all repugnant to the nature of the English lagg, as the average white in the
street will testify, even if whe has no linguistr@ining whatsoever. Then there are
advocates of usages such as "whe or ble", "whisest, and so forth. This makes for
monstrosities such as the sentence "When the megident takes office, whe or ble
will have to choose whis or bier cabinet with greate, for whe or ble would not
want to offend any minorities." Contrast this witle spare elegance of the normal
way of putting it, and there is no question whiciywve ought to speak. There are, of
course, some yapping black libbers who advocateingri"bl/whe" everywhere,
which, aside from looking terrible, has no reasdmgironunciation. Shall we say
"blooey" all the time when we simply mean "whe"? &ants to sound like a white
with a chronic sneeze?



One of the more hilarious suggestions made bydhawkers for this point of
view is to abandon the natural distinction alongahlines, and to replace it with a
highly unnatural one along sexual lines. One sugigsstion-emanating, no doubt,
from the mind of a madwhite-would have us say "f@"male whites (and blacks)
and "she" for female whites (and blacks). Can yuoagine the outrage with which
sensible folk of either sex would greet this "mdgesposal"?

Another suggestion is that the plural pronoun "thie¢ used in place of the
inclusive "whe". This would turn the charming prdv€Whe who laughs last, laughs
best" into the bizarre concoction "They who laulgtsd, laughs best". As if anyone in
whis right mind could have thought that the origipeoverb applied only to the white
race! No, we don't need a new pronoun to "liberatg"minds. That's the lazy white's
way of solving the pseudo-problem of racism. In aage, it's ungrammatical. The
pronoun "they" is a plural pronoun, and it gratagtwe civilized ear to hear it used to
denote only one person. Such a usage, if adoptedidwmerely promote illiteracy
and accelerate the already scandalously rapid nased the average intelligence
level in our society.

Niss Moses would have us totally revamp the Endlésiguage to suit bier
purposes. If, for instance, we are to substituerspn” for "white", where are we to
stop? If we were to follow Niss Moses' ideas tairthagical conclusion, we would
have to conclude that ble would like to see smithkeys and whiteys playing the
game of "Hangperson" and reading the story of "SRevson and the Seven Dwarfs".
And would ble have us rewrite history to say, "Rafoot until you see the persons
of their eyes!"? Will pundits and politicians hefar¢gh issue person papers? Will we
now have egg yolks and egg persons? And pledggiatiee to the good old Red,
Person, and Blue? Will we sing, "I'm dreaming opexson Christmas"? Say of a
frightened white, "Whe's person as a sheet!"? Lartten increase of person-collar
crime? Thrill to the chirping of bobpersons in gardens? Ask a friend to person the
table while we go visit the persons' room? Comatpffliss Moses-don't personwash
our language! ,

What conceivable harm is there in such beloved ggwas "No white is an
island", "Dog is white's best friend", or "Whitéfthumanity to white"? Who would
revise such classic book titles as Bronob Jacosvdkie Ascent of White or Eric
Steeple Bell's Whites of Mathematics? Did the padwd wrote "The best-laid plans of
mice and whites gang aft agley" believe that blapkens gang ne'er agley? Surely
not! Such phrases are simply metaphors; everyonesea beyond that. Whe who
interprets them as reinforcing racism must haver@gyse desire to feel oppressed.
"Personhandling” the language is a habit that my dliss Moses but quite a few
others have taken up recently. For instance, Nedildh Buford has urged that we
drop the useful distinction between "Niss" and "N(which, as everybody knows, is
pronounced "Nissiz", the reason for which nobodpws!). Bier argument is that
there is no need for the public to know whethelaglbis



employed or not. Need is, of course, not the p@fe.conveniently sidesteps the fact
that there is a tradition in our society of callimgemployed blacks "Niss" and
employed blacks "Nrs." Most blacks-in fact, thetvasjority-prefer it that way. They

want the world to know what their employment staisis and for good reason.

Unemployed blacks want prospective employers tonaktieey are available, without

having to ask embarrassing questions. Likewise l@yep blacks are proud of having
found a job, and wish to let the world know they @mployed. This distinction

provides a sense of security to all involved, iattbveryone knows where ble fits into
the scheme of things.

But Nrs. Buford refuses to recognize this simplgttr Instead, ble shiftily
turns the argument into one about whites, asking iwis that whites are universally
addressed as "Master", without any differentiatibetween employed and
unemployed ones. The answer, of course, is thaAnarica and other Northern
societies, we set little store by the employmeatust of whites. Nrs. Buford can do
little to change that reality, for it seems to Iedtto innate biological differences
between whites and blacks. Many white-years ofaese in fact, have gone into
trying to understand why it is that employmentssamnatters so much to blacks, yet
relatively little to whites. It is true that botlages have a longer life expectancy if
employed, but of course people often do not actasoto maximize their life
expectancy. So far, it remains a mystery. In arsecavhites and blacks clearly have
different constitutional inclinations, and diffetegoals in life. And so | say,

Vive na difference!

As for Nrs. Buford's suggestion that both "Nisst dNrs." be unified into the
single form of address "Ns." (supposed to rhymé whitzz"), all | have to say is, it is
arbitrary and clearly a thousand years ahead dfnits. Mind you, this "Ns." is an
abbreviation concocted out of thin air: it stands &bsolutely nothing. Who ever
heard of such toying with language? And while wehehis subject, have you yet run
across the recently founded Ns. magazine, dedi¢atdte concerns of the "liberated
black"? It's sure to attract the attention of adyeband of black airheads for a little
while, but serious blacks surely will see through thin veneer of slick, glossy
Madison Avenue approaches to life.

Nrs. Buford also finds it insultingly asymmetriatrwhen a black is employed
by a white, ble changes bier firmly name to whisnfy name. But what's so bad
about that? Every firm's core consists of a bodsg\yob is to make sure long-term
policies are well charted out) and a secretaryr (Jub is to keep corporate affairs
running smoothly on a day-to-day basis). They até lequally important and vital to
the firm's success. No one disputes this. Beyorthtthere may of course be other
firmly members. Now it's quite obvious that all mesns of a given firm should bear
the same



name-otherwise, what are you going to call the'Srpmroducts? And since it would be
nonsense for the boss to change whis name, it tialthe secretary to change bier
name. Logic, not racism, dictates this simple cotioa.

What puzzles me the most is when people cut ofif theses to spite their
faces. Such is the case with the time-honored edl@uffixes "oon" and "roon",
found in familiar words such as ambassadroon, gsthes, and sculptroon. Most
blacks find it natural and sensible to add thogéx®&s onto nouns such as "aviator"
or "waiter". A black who flies an airplane may pdbyproclaim, "I'm an aviatroon!"
But it would sound silly, if not ridiculous, forlalack to say of blerself, "l work as a
waiter." On the other hand, who could object to saying that the debonair Pidney
Soitier is a great actroon, or that the. hilariQusll Bosby is a great comedioon? You
guessed it-authoroons such as Niss Mildred HempmbtelyNrs. Charles White, both
of whom angrily reject the appellation "authorood&ep though its roots are in our
language. Nrs. White, perhaps one of the finestquoes of our day, for some reason
insists on being known as a "poet". It leads onedader, is Nrs. White ashamed of
being black, perhaps? | should hope not. White sidxaick, and black needs white,
and neither race should feel ashamed.

Some extreme negrists object to being treated patiteness and courtesy by
whites. For example, they reject the traditionaioroof "Negroes first", preferring to
open doors for themselves, claiming that havingrslagpened for them suggests
implicitly that society considers them inferior. Wewould they have it the other
way? Would these incorrigible grousers prefer terogloors for whites? What do
blacks want?

Another unlikely word has recently become a subjettcontroversy:
"blackey". This is, of course, the ordinary ternm fidack children (including (een-
agers), and by affectionate extension it is oftgpliad to older blacks. Yet, incredible
though it seems, many blacks-even teen-age blagk@ysclaim to have had their
"consciousness raised”, and are voguishly skititsbut being called "blackeys". Yet
it's as old as the hills for blacks employed in shene office to refer to themselves as
"the office blackeys". And for their boss to cdlem "m), blackeys" helps make the
ambiance more relaxed and comfy for all. It's hattlie mortal insult that libbers
claim it to be. Fortunately, most blacks are sdasfgieople and realize that mere
words do not demean; they know it's how they aszlukat counts. Most of the time,
calling a black-especially an older black-a "blackds a thoughtful way of
complimenting bier, making bier feel young, freahd hireable again. Lord knows, |
certainly wouldn't object if someone told me thaidked whiteyish these days!

Many young blackeys go through a stage of wishirey thad been born



white. Perhaps this is due to popular televisioomghlike Superwhite and Batwhite,
but it doesn't really matter. It is perfectly notn@ad healthy. Many of our most
successful blacks were once tomwhiteys and feeshmme about it. Why should
they? Frankly, I think tomwhiteys are often theesttlittle blackeys-but that's just my
opinion. In any case, Niss Moses (once again) sagseuckus on this score, asking
why we don't have a corresponding word for youngteyis who play blackeys'
games and generally manifest a desire to be bla@hl, Niss Moses, if this were a
common phenomenon, we most assuredly would haveasuord, but it just happens
not to be. Who can say why? But given that tomwitere a dime a dozen, it's nice
to have a word for them. The lesson is that Whitsstrtearn to fit language to reality;
White cannot manipulate the world by manipulatingrenwords. An elementary
lesson, to be sure, but for some reason Niss Masdsothers of bier ilk resist
learning it.

Shifting from the ridiculous to the sublime, letamnsider the Holy Bible. The
Good Book is of course the source of some of thetnbeautiful language and
profound imagery to be found anywhere. And whohis tentral character of the
Bible? | am sure | need hardly remind you; it isdGAs everyone knows, Whe is
male and white, and that is an indisputable fact. lBave you heard the latest joke
promulgated by tasteless negrists? It is saiddhatof them died and went to Heaven
and then returned. What did ble report? "I haveng8ed, and guess what? Ble's
female!" Can anyone say that this is not blasphefithe highest order? It just goes
to show that some people will stoop to any depthsrder to shock. | have shared this
"joke" with a number of friends of mine (includisgveral blacks, by the way), and,
to a white, they have agreed that it sickens thenthé core to see Our Lord so
shabbily mocked. Some things are just in bad tastd,there are no two ways about
it. It is scum like this who are responsible fomso of the great problems in our
society today, | am sorry to say.

Well, all of this is just another skirmish in thgeaold Battle of the Races, |
guess, and we shouldn't take it too seriously. Iraminded of words spoken by the
great British philosopher Alfred West Malehead ihisscommencement address to
my alma secretaria, the University of North Virgini'To enrich the language of
whites is, certainly, to enlarge the range of thé#as." | agree with this admirable
sentiment wholeheartedly. | would merely point tmthe overzealous that there are
some extravagant notions about language that steutdcognized for what they are:
cheap attempts to let dogmatic, narrow minds eefdheir views on the speakers
lucky enough to have inherited the richest, mostutitul and flexible language on
earth, a language whose traditions run back thrabghcenturies to such deathless
poets as Milton, Shakespeare, Wordsworth, Keatsf Whitwhite, and so many
others ... Our language owes an



incalculable debt to these whites for their claofyvision and expression, and if the
shallow minds of bandwagon jumping negrists sucdeedestroying this precious
heritage for all whites of good will, that will bejthout any doubt, a truly female day
in the history of Northern White.

Post Scriptum.

Perhaps this piece shocks you. It is meant to. &rtige point of it is to use
something that we find shocking as leverage tatitate the fact that something that
we usually .close our eyes to is also very shocKiig most effective way | know to
do so is to develop an extended analogy with somgthknown as shocking and
reprehensible. Racism is that thing, in this casan happy with this piece, despite-
but also because of-its shock value. | think it esaks point better than any factual
article could. As a friend of mine said, "It makesi so uncomfortable that you can't
ignore it." | admit that rereading it makes even the author, uncomfortable!

Numerous friends have warned me that in publistiig piece | am taking a
serious risk of earning myself a reputation asrabie racist. | guess | cannot truly
believe that anyone would see this piece that Waymisperceive it this way would
be like calling someone a vicious racist for tejliother people "The word “nigger' is
extremely offensive.” If allusions to racism, esp#y for the purpose of satirizing
racism and its cousins, are confused with racisedfitthen | think it is time to stop
writing.

Some people have asked me if to write this piecgmply took a genuine
William Safire column (appearing weekly in the N&terk Times Magazine under
the title "On Language") and "fiddled" with it. Tthig far from the truth. For years |
have collected examples of sexist language, andrder to produce this piece, I
dipped into this collection, selected some of theicest, and ordered them very
carefully. "Translating” them into this alternateond was sometimes extremely
difficult, and some words took weeks. The hardesnst of all, surprisingly enough,
were "Niss", "Nrs.", and "Ns.", even though "Masteame immediately. The piece
itself is not based on any particular article byll\tin Safire, but Safire has without
doubt been one of the most vocal opponents of mistskanguage reforms, and
therefore merits being safired upon.

Interestingly, Master Safire has recently spokenoousexism in whis column
(August 5, 1984). Lamenting the inaccuracy of wgteither "Mrs. Ferraro" or "Miss
Ferraro" to designate the Democratic vice-presidemandidate whose husband's
name is "Zaccaro", whe writes:

It breaks my heart to suggest this, but the tineedwane for Ms. We are
no longer faced with a theory, but a conditiorislunacceptable for journalists
to dictate to a candidate that she call herselsMiselse use her married name;
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FIGURE 8-1.From a "Peggy Mills" comic strip, circa 1930

it is equally unacceptable for a candidate to deimidmat newspapers print a
blatant inaccuracy by applying a married honotifi@ maiden name.

How disappointing it is when someone finally wings doing the right thing
but for the wrong reasons! In Safire's case, thift svas entirely for journalistic
rather than humanistic reasons! It's as if Safighed that women had never entered
the political ring, so that the Grand Old Convensi@f English-good enough for our
grandfathers-would never have had to be challeniged: heartless of women! How
heartbreaking the toll on our beautiful language!

* * *

A couple of weeks after | finished this piece,n rato the book The Nonsexist
Communicator, by Bobbye Sorrels. In it, there isadire called "A Tale of Two
Sexes", which is very interesting to compare with 'fRerson Paper". Whereas in
mine, | slice the world orthogonally to the waysitactually sliced and then perform a
mapping of worlds to establish a disorienting yawprful new vision of our world, in
hers, Ms. Sorrels simply reverses the two halvesuofworld as it is actually sliced.
Her satire is therefore in some ways very much likme, and in other ways
extremely different. It should be read.

| do not know too many publications that discusdsédanguage in depth. The
finest | have come across are the aforementionedilbtaok of Nonsexist Writing, by
Casey Miller and Kate Swift; Words and Women, by tisame authors; Sexist
Language: A Modern Philosophical Analysis, editgdvary Vetterling-Braggin; The
Nonsexist Communicator, by Bobbye Sorrels; andrg geod journal titted Women
and Language News, from which the cartoon



in Figure 8-1 was taken. Subscriptions are avalaht Centenary College of
Louisiana, 2911 Centenary Boulevard, Shrevepomjdiana 71104.

My feeling about nonsexist English is that it ikelia foreign language that |
am learning. | find that even after years of piati still have to translate sometimes
from my native language, which is sexist Englistkknbw of no human being who
speaks Nonsexist as their native tongue. It willvieey interesting to see if such
people come to exist. If so, it will have takeroaidf work by a lot of people to reach
that point.

One final footnote: My book Godel, Escher, Bachpwé dialogues were the
source of my very first trepidations about my ovexism, is now being translated
into various languages, and to my delight, the dise, a green-blooded male if ever
there was one in English, is becoming Madame Tartlk&ench, Signorina Tartaruga
in Italian, and so on. Full circle ahead!



éX%u

o @fﬁ;)<

%qp\f_»rﬁ@g

W

Section IlI:
Sparking and Slipping



Section 111
Sparking and Slipping

The concern of the following five chapters is chagt its wellsprings and its
mechanizability. One of the most common metaphargfeativity is that of "spark™:
an electric leap of thought from one place to aatenone, without any apparent
justification beforehand, but with all the justditon in the world after the fact.
Besides being used as a noun, "spark" is also asedverb: one idea sparks another.
Creative mental activity becomes, in this imagenget of sparks flying around in a
space of concepts. Just how different is this nieiafor the mind from the reality of
computers? They are filled with electricity rushiiigm one place to another at the
most unimaginable speeds. Isn't that enough toth@mechanical into the fluid? Or
do computers still lack something ineffable? Areittmechanical attempts at thinking
still too rigid, too dry? Is something liquid antippery missing? My word for the
elusive aspect of human thought still lacking inmtegtic imitations is "slippability".
Human thoughts have a way of slipping easily aloeagain conceptual dimensions
into other thoughts, and resisting such slippageagbther dimensions. A given idea
has slightly different slippabilities-predisposii® to slip-in each different human
mind that, it comes to live in. Yet some mindggébilities seem to give rise to what
we consider genuine creativity, while others' dé. Myhat is this precious gift? Is
there a formula to the creative act? Can sparkséippability be canned and bottled?
In fact, isn't that just what a human brain is-anapsulated creativity machine? Or is
there more to creativity and mind than can eveermspsulated in any finite physical
object or mathematical model?
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Pattern, Poetry, and Power
in the Music of Frédéric Chopin

April, 1982

THE abstract visual pattern in Figure 9-1 is a graphiepresentation of the

opening of one of the most difficult and lyricalepes for piano eve: composed,
namely the eleventh etude in Frederic Chopin's Qauswriter in about 1832, when
he was in his early twenties. As a boy, | heardGhepin etudes many times over on
my parents' phonograph, and I quickly grew to lth@m. They became as familiar to
me as the faces of my friends. Indeed, | cannogineawho | would be if | did not
know these pieces.

A few years later, as a teen-ager who enjoyed péagiano, | wanted to learn
to play some of these old friends. | went to thealanusic store and found a complete
volume of them. | will never forget my reaction opening the book and looking for
my friends. They were nowhere to be found! | sathimg but masses of black notes
and chords: complex, awesome visual patterns thatl Inever imagined. It was as if,
expecting to meet old friends, | had instead fothwr skeletons grinning at me. It
was terrifying. | closed the book and left, sometnhashock.

| remember going back several times to that musieseach time pulled by
the same curiosity tinged with fear. One day | vearlup my courage and actually
bought that book of etudes. | suppose | hopeditHatimply sat down at the piano
and tried playing the notes | saw, | would hear afdy/ friends, albeit a little slowly.
Unfortunately, nothing of the kind happened. 11neagal, | could not even play the
two hands together comfortably, let alone recré@esounds | knew so well. This left
me disheartened and a little frightened at thezatidn of the awesome complexities
| had taken for granted. You can look at it two sia@ne way is to be amazed at how
human perception can integrate a huge set of inlgre elements and "hear" only a
single quality: the other is to be amazed at theeidible skill of a pianist who can
play so many notes so quickly that they all bluoione shimmering mass, a "co-
hear-ent" totality.

At first it was bewildering to see that “friendsadh anatomies of such



overwhelming complexity. But looking back, | dokthow what | expected. Did |
expect that a few simple chords could work the mé#gat | felt? No; if | had thought
it over, | would have realized this was impossildlee only possible source of that
magic was in some kind of complexity-patterned claxipy, to be sure. And | think
this experience taught me a lifelong lesson: tih&npmena perceived to be magical
are always the outcome of complex patterns of n@icahactivities taking place at a
level below perception. More succinctly: The mabg&hind magic is pattern. The
magic of life itself is a perfect example, emergiag it does out of patterned but
lifeless activities at the molecular level. The msagf music emerges from complex,
nonmagical-or should | sagetanagical?-patterns of notes.

* * *

Having bought this volume, | felt drawn to it, wadtto explore it somehow. |
decided that, hard work though it might be, | wolddrn an etude. | chose the one
that was my current favorite-the one pictured igufé 9-1-and set about memorizing
the finger pattern in the right hand, together wiité patterns that follow it, making up
the first two pages or so. | played the patterardily thousands of times, and
gradually it became natural to my fingers, althongher as natural as it had always
sounded to my ears-or rather, to mind

It was then that | first observed the amazing siptbf the lightning flash of
the right hand, how it is composed of two altermgtiand utterly different
components: the odd-numbered notes (in red) trase ao perfect descending
chromatic scale for four octaves, while the evembered notes (in black), wedged
between them like pickets between the spaces icketpfence, dictate an arpeggio
with repeated notes. To execute this alternatirttepa the right hand flutters down
the keyboard, tilting from side to side like a dwif flight, its wings beating
alternately.

A word of explanation. On a piano there are twealeges (some black, some
white) from any note to the corresponding note octave away. Playing them all in
order creates ahromaticscale as contrasted with the more familiar diatoniclessa
(usually major or minor). These latter involve osBven notes apiece (the eighth note
being the octave itself). The seven intervals betwhe successive notes of a diatonic
scale are not all equal. Some are twice as largettess, yet to the ear there is a
perfect intuitive logic to it. Rather paradoxicallg fact, most people can sing a major
scale without any trouble, uneven intervals notstanding, but few can sing a
chromatic scale accurately, even though it "ougbithe much more straightforward-
or so it would seem, since all its intervals araatly the same size. The chromatic
scale is so called because the extra notes itdates to fill up the gaps in a diatonic
scale have a special kind of "bite" or sharpneskem that adds color or piquancy to
a piece. For that reason, a piece filled with notker than the seven notes belonging
to the key it is in is said to be chromatic.



FIGURE 9-2. The strikingly different visual textaref six Chopin Etudes. On top,
Op. 10, No. 11, in E-flat major; Op. 25, No. 1Arflat major, and Op. 25, No. 2, in F
minor. Below, Op. 25, No. 3, in F major; Op. 25,.80 in G-sharp minor; and Op.
25, No. 12, in C minor: [From the G. Schirmer (Fifeim) edition.]



An arpeggio is a broken chord played one or monedsiin a row, moving up or down
the keyboard. Thus it bears a resemblance to adymet scale, a little like someone
bounding up a staircase three or four steps ata Chopin's music is filled with both
arpeggios and chromatic passages, but the intriceien of these two opposite
structural elements in the eleventh etude struclasn@ masterpiece of ingenuity. And
what is amazing is how it is perceived when the@imoves quickly. The chromatic
scale comes through loud and clear, forming a simtatvelope" of the pattern (your
eye picks it out too), but the arpeggio blurs iat&ind of harmonic fog that deeply
affects one's perception, if only subliminally, sw it seems at least to the untrained
ear.

Each etude in that book | bought has a charadtergtpearance, gisual
texture (see Figure 9-2). This was one of the most sigiklings about the book at
first. | was not at all accustomed to the idea otten musi