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PREFACE

This book is only nominally about computers. In an impor-
tant sense, the computer is used here merely as a vehicle for moving
certain ideas that are much more important than computers. The
reader who looks at a few of this book’s pages and turns away in
fright because he spots an equation or a bit of computer jargon here
and there should reconsider. He may think that he does not know
anything about computers, indeed, that computers are too compli-
cated for ordinary people to understand. But a major point of this
book is precisely that we, all of us, have made the world too much
into a computer, and that this remaking of the world in the image of
the computer started long before there were any electronic comput-
ers. Now that we have computers, it becomes somewhat easier to see
this imaginative transformation we have worked on the world. Now
we can use the computer itself—that is the idea of the computer—as
a metaphor to help us understand what we have done and are doing.

We are all used to hearing that the computer is a powerful
new instrument. But few people have any idea where the power of a
computer comes from. Chapters I to Il are devoted to explaining just
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that. With a modest investment in time and intellectual energy, any-
one who can read this Preface should be able to work his way
through those chapters. Chapters Il and III will be the most difficult,
but the reader who cannot master them should not therefore aban-
don the rest of the book. Really, the only point Chapters II and III
make is that computers are in some sense “‘universal” machines, that
they can (in a certain sense which is there explained) do “anything.”
The reader who is willing to take that assertion on faith may well
wish to skip from Chapter [ (which he should read) to Chapter IV.
Perhaps after he has finished the whole book, he will be tempted to
try Chapters II and III again.

The rest of the book contains the major arguments, which
are in essence, first, that there is a difference between man and
machine, and, second, that there are certain tasks which computers
ought not be made to do, independent of whether computers can be
made to do them.

The writing of this book has been an adventure to me. First
and most important, I have been cheered beyond my power to say
by the generosity and the intellectual and emotional support given
me by people who owe me absolutely nothing. But now I am very
greatly in their debt. I am thinking primarily of Lewis Mumford, that
grand old man, of Noam Chomsky, and of Steven Marcus, the liter-
ary critic. Each of them read large sections of the manuscript in
preparation (Lewis Mumford read all of it) and contributed the wis-
est and most useful kinds of criticism. But more than that, each
encouraged me to go on when I despaired. For there was often cause
for despair. I am acutely aware, for example, that there is nothing I
say in this book that has not been said better, certainly more elo-
quently, by others. But, as my friends continued to point out to me,
it seemed important to say these things again and again. And, as
Lewis Mumford often remarked, it sometimes matters that a mem-
ber of the scientific establishment say some things that humanists
have been shouting for ages.

More formally, I am indebted to my University, the Massa-
chusetts Institute of Technology, for granting me a leave of two
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years so that [ might pursue first the thinking which preceded the
writing, then the writing itself. I spent the first of those two happy
years at the Center for Advanced Study in the Behavioral Sciences at
Stanford, California.* It was there that [ met Steven Marcus, as well
as others of the Center’s Fellows, who struggled mightily to educate
a primitive engineer. The names John Platt, Paul Armer, Herbert
Weiner, Fredrick Redlich, Alexander Mitscherlich, and Israel Scheff-
ler immediately come to mind. I thank them for their efforts. No
failure of mine should, however, be counted against any of them. I
spent the second year as a Vinton Hayes Research Fellow at Harvard
University. There I had the good fortune to be able to renew an old
collegial association, namely, one with Professor Thomas Cheatham,
an outstanding computer scientist. He took the trouble to read al-
most the whole manuscript as it sprang from my pen. Professor
Hilary Putnam of Harvard’s Philosophy Department gave me many
hours of his valuable time. Without his help, encouragement, and
guidance | would have fallen into many more traps than I actually
did. It was also a stroke of good luck that Daniel C. Dennett, an
outstanding young philosopher from Tufts University, happened to
be spending the year at Harvard just when [ was there. His patience
with my philosophical naivety was unlimited. I can never adequately
discharge my debts to all these good people.

These few words of thanks acknowledge the fact that this
book—like, [ suspect, most others—has many co-authors whose
names will not appear on its cover. But in this instance that confes-
sion would be grievously incomplete if it did not include an ac-
knowledgment of the critical contributions that the book’s manu-
script editor, Aidan Kelly, made to it. I cannot, in a few words,
summarize what he did. Perhaps readers will understand if I say
simply that Aidan Kelly is a poet.

Finally, everyone who has ever written a book will know
what an enormous burden such a task imposes on the author’s fam-
ily. My wife, Ruth, suffered my retreats to my study with the utmost

* My fellowship was supported in part by National Science Foundation Grant No. SSH71-
01834 A01 from the Research Applied to National Needs (RANN) Program of NSF to the
Center. Of course, the opinions, findings, conclusions, and recommendations contained herein
are entirely mine and do not necessarily reflect the views of any sponsor.
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good will and patience. She helped me over the inevitable bouts
with the feelings of guilt that overcome an author when he is writ-
ing—for then he is not with his family even when he is with them—
and when he is not writing—for then he is not doing what he has set
himself to do. My children counted the pages as they mounted on
my desk. And they grieved when, as often happened, the stack of
pages in the wastebasket grew more quickly than that on my desk.
Most of all, they cheerfully endured the endless progress reports
that punctuated our dinner-table conversation. This book is Ruth’s
and our children’s as much as it is mine.

Fall 1975 Joseph Weizenbaum
Cambridge, Massachusetts
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INTRODUCTION

In 1935, Michael Polanyi, then holder of the Chair of Phys-
ical Chemistry at the Victoria University of Manchester, England,
was suddenly shocked into a confrontation with philosophical ques-
tions that have ever since dominated his life. The shock was admin-
istered by Nicolai Bukharin, one of the leading theoreticians of the
Russian Communist party, who told Polanyi that “under socialism
the conception of science pursued for its own sake would disappear,
for the interests of scientists would spontaneously turn to the prob-
lems of the current Five Year Plan.” Polanyi sensed then that “the
scientific outlook appeared to have produced a mechanical concep-
tion of man and history in which there was no place for science
itself.” And further that “this conception denied altogether any in-
trinsic power to thought and thus denied any grounds for claiming
freedom of thought.”?
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I don’t know how much time Polanyi thought he would de-
vote to developing an argument for a contrary concept of man and
history. His very shock testifies to the fact that he was in profound
disagreement with Bukharin, therefore that he already conceived of
man differently, even if he could not then give explicit form to his
concept. It may be that he determined to write a counterargument to
Bukharin’s position, drawing only on his own experience as a scien-
tist, and to have done with it in short order. As it turned out, how-
ever, the confrontation with philosophy triggered by Bukharin’s rev-
elation was to demand Polanyi’s entire attention from then to the
present day.

I recite this bit of history for two reasons. The first is to
illustrate that ideas which seem at first glance to be obvious and
simple, and which ought therefore to be universally credible once
they have been articulated, are sometimes buoys marking out
stormy channels in deep intellectual seas. That science is creative,
that the creative act in science is equivalent to the creative act in art,
that creation springs only from autonomous individuals, is such a
simple and, one might think, obvious idea. Yet Polanyi has, as have
many others, spent nearly a lifetime exploring the ground in which
it is anchored and the turbulent sea of implications which surrounds
it.

The second reason I recite this history is that I feel myself to
be reliving part of it. My own shock was administered not by any
important political figure espousing his philosophy of science, but
by some people who insisted on misinterpreting a piece of work I
had done. I write this without bitterness and certainly not in a de-
fensive mood. Indeed, the interpretations I have in mind tended, if
anything, to overrate what little I had accomplished and certainly its
importance. No, I recall that piece of work now only because it
seems to me to provide the most parsimonious way of identifying
the issues I mean to discuss.

The work was done in the period 1964-1966, and was re-
ported in the computer-science literature in January 1966 and Au-
gust 1967. To summarize it briefly, | composed a computer program
with which one could “converse” in English. The human conversa-
tionalist partner would type his portion of the conversation on a
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typewriter connected to a computer, and the computer, under con-
trol of my program, would analyze the message that had so been
transmitted to it, compose a response to it in English, and cause the
response to be typed on the computer’s typewriter.

I chose the name ELIZA for the language analysis program
because, like the Eliza of Pygmalion fame, it could be taught to
“speak” increasingly well. Because conversations must be about
something, that is, because they must take place within some con-
text, the program was constructed in a two-tier arrangement, the
first tier consisting of the language analyzer and the second of a
script. The script is a set of rules rather like those that might be
given to an actor who is to use them to improvise around a certain
theme. Thus ELIZA could be given a script to enable it to maintain
a conversation about cooking eggs or about managing a bank check-
ing account, and so on. Each specific script thus enabled ELIZA to
play a specific conversational role.

For my first experiment, I gave ELIZA a script designed to
permit it to play (I should really say parody) the role of a Rogerian
psychotherapist engaged in an initial interview with a patient. The
Rogerian psychotherapist is relatively easy to imitate because much
of his technique consists of drawing his patient out by reflecting the
patient’s statements back to him. The following conversation be-
tween a young lady and Eliza playing doctor illustrates both the
Rogerian technique of encouraging a patient to keep talking and the
operation of the computer program ELIZA. The first to “speak” is
the young lady. The computer’s responses are printed entirely in
capitals.?

Men are all alike.

IN WHAT WAY

They're always bugging us about something or other.
CAN YOU THINK OF A SPECIFIC EXAMPLE

Well, my boyfriend made me come here.

YOUR BOYFRIEND MADE YOU COME HERE

He says I'm depressed much of the time.

I AM SORRY TO HEAR YOU ARE DEPRESSED
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It’s true. I am unhappy.

DO YOU THINK COMING HERE WILL HELP YOU NOT TO
BE UNHAPPY

I need some help, that much seems certain.

WHAT WOULD IT MEAN TO YOU IF YOU GOT SOME HELP
Perhaps I could learn to get along with my mother.

TELL ME MORE ABOUT YOUR FAMILY

My mother takes care of me.

WHO ELSE IN YOUR FAMILY TAKES CARE OF YOU

My father.

YOUR FATHER

You are like my father in some ways.

WHAT RESEMBLANCE DO YOU SEE

You are not very aggressive but I think you don’t want me to
notice that.

WHAT MAKE YOU THINK | AM NOT VERY AGGRESSIVE
You don’t argue with me.

WHY DO YOU THINK | DON'T ARGUE WITH YOU

You are afraid of me.

DOES IT PLEASE YOU TO BELIEVE | AM AFRAID OF YOU
My father is afraid of everybody.

WHAT ELSE COMES TO MIND WHEN YOU THINK OF YOUR
FATHER

Bullies.

DOES THAT HAVE ANYTHING TO DO WITH THE FACT
THAT YOUR BOYFRIEND MADE YOU COME HERE

DOCTOR, as ELIZA playing psychiatrist came to be known,
soon became famous around the Massachusetts Institute of Technol-
ogy, where it first came into existence, mainly because it was an easy
program to demonstrate. Most other programs could not vividly
demonstrate the information-processing power of a computer to
visitors who did not already have some specialized knowledge, say,
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of some branch of mathematics. DOCTOR, on the other hand, could
be appreciated on some level by anyone. Its power as a demonstra-
tion vehicle was further enhanced by the fact that the visitor could
actually participate in its operation. Soon copies of DOCTOR, con-
structed on the basis of my published description of it, began ap-
pearing at other institutions in the United States. The program be-
came nationally known and even, in certain circles, a national
plaything.

The shocks I experienced as DOCTOR became widely
known and “played” were due principally to three distinct events.

1. A number of practicing psychiatrists seriously believed the
DOCTOR computer program could grow into a nearly completely
automatic form of psychotherapy. Colby et al. write, for example,

“Further work must be done before the program will be ready
for clinical use. If the method proves beneficial, then it would pro-
vide a therapeutic tool which can be made widely available to men-
tal hospitals and psychiatric centers suffering a shortage of thera-
pists. Because of the time-sharing capabilities of modern and
future computers, several hundred patients an hour could be han-
dled by a computer system designed for this purpose. The human
therapist, involved in the design and operation of this system,
would not be replaced, but would become a much more efficient
man since his efforts would no longer be limited to the one-to-one
patient-therapist ratio as now exists.”’%"

[ had thought it essential, as a prerequisite to the very possibility
that one person might help another learn to cope with his emotional
problems, that the helper himself participate in the other’s experi-
ence of those problems and, in large part by way of his own em-

* Nor is Dr. Colby alone in his enthusiasm for computer administered psychotherapy. Dr.
Carl Sagan, the astrophysicist, recently commented on ELIZA in Natural History, vol. LXXXIV,
no. 1 (Jan. 1975), p. 10: “No such computer program is adequate for psychiatric use today, but
the same can be remarked about some human psychotherapists. In a period when more and
more people in our society seem to be in need of psychiatric counseling, and when time
sharing of computers is widespread, I can imagine the development of a network of computer
psychotherapeutic terminals, something like arrays of large telephone booths, in which, for a
few dollars a session, we would be able to talk with an attentive, tested, and largely non-
directive psychotherapist.”
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pathic recognition of them, himself come to understand them. There
are undoubtedly many techniques to facilitate the therapist’s imagi-
native projection into the patient’s inner life. But that it was possible
for even one practicing psychiatrist to advocate that this crucial com-
ponent of the therapeutic process be entirely supplanted by pure
technique—that I had not imagined! What must a psychiatrist who
makes such a suggestion think he is doing while treating a patient,
that he can view the simplest mechanical parody of a single inter-
viewing technique as having captured anything of the essence of a
human encounter? Perhaps Colby et al. give us the required clue
when they write;

A human therapist can be viewed as an information processor
and decision maker with a set of decision rules which are closely
linked to short-range and long-range goals, . . . He is guided in
these decisions by rough empiric rules telling him what is appro-
priate to say and not to say in certain contexts. To incorporate
these processes, to the degree possessed by a human therapist, in
the program would be a considerable undertaking, but we are at-
tempting to move in this direction.”*

What can the psychiatrist’s image of his patient be when he sees
himself, as therapist, not as an engaged human being acting as a
healer, but as an information processor following rules, etc.?

Such questions were my awakening to what Polanyi had ear-
lier called a “scientific outlook that appeared to have produced a
mechanical conception of man.”

2. [ was startled to see how quickly and how very deeply people
conversing with DOCTOR became emotionally involved with the
computer and how unequivocally they anthropomorphized it. Once
my secretary, who had watched me work on the program for many
months and therefore surely knew it to be merely a computer pro-
gram, started conversing with it. After only a few interchanges with
it, she asked me to leave the room. Another time, | suggested I might
rig the system so that I could examine all conversations anyone had
had with it, say, overnight. I was promptly bombarded with accusa-
tions that what I proposed amounted to spying on people’s most
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intimate thoughts; clear evidence that people were conversing with
the computer as if it were a person who could be appropriately and
usefully addressed in intimate terms. I knew of course that people
form all sorts of emotional bonds to machines, for example, to mu-
sical instruments, motorcycles, and cars. And I knew from long ex-
perience that the strong emotional ties many programmers have to
their computers are often formed after only short exposures to their
machines. What I had not realized is that extremely short exposures
to a relatively simple computer program could induce powerful de-
lusional thinking in quite normal people. This insight led me to
attach new importance to questions of the relationship between the
individual and the computer, and hence to resolve to think about
them.

3. Another widespread, and to me surprising, reaction to the
ELIZA program was the spread of a belief that it demonstrated a
general solution to the problem of computer understanding of natu-
ral language. In my paper, [ had tried to say that no general solution
to that problem was possible, i.e., that language is understood only
in contextual frameworks, that even these can be shared by people
to only a limited extent, and that consequently even people are not
embodiments of any such general solution. But these conclusions
were often ignored. In any case, ELIZA was such a small and simple
step. Its contribution was, if any at all, only to vividly underline what
many others had long ago discovered, namely, the importance of
context to language understanding. The subsequent, much more
elegant, and surely more important work of Winograd® in computer
comprehension of English is currently being misinterpreted just as
ELIZA was. This reaction to ELIZA showed me more vividly than
anything I had seen hitherto the enormously exaggerated attribu-
tions an even well-educated audience is capable of making, even
strives to make, to a technology it does not understand. Surely, I
thought, decisions made by the general public about emergent tech-
nologies depend much more on what that public attributes to such
technologies than on what they actually are or can and cannot do. If,
as appeared to be the case, the public’s attributions are wildly mis-
conceived, then public decisions are bound to be misguided and
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often wrong. Difficult questions arise out of these observations;
what, for example, are the scientist’s responsibilities with respect to
making his work public? And to whom (or what) is the scientist
responsible?

As perceptions of these kinds began to reverberate in me, |
thought, as perhaps Polanyi did after his encounter with Bukharin,
that the questions and misgivings that had so forcefully presented
themselves to me could be disposed of quickly, perhaps in a short,
serious article. I did in fact write a paper touching on many points
mentioned here.® But gradually I began to see that certain quite
fundamental questions had infected me more chronically than I had
first perceived. I shall probably never be rid of them.

There are as many ways to state these basic questions as
there are starting points for coping with them. At bottom they are
about nothing less than man’s place in the universe. But I am profes-
sionally trained only in computer science, which is to say (in all
seriousness) that [ am extremely poorly educated; [ can mount nei-
ther the competence, nor the courage, not even the chutzpah, to
write on the grand scale actually demanded. | therefore grapple with
guestions that couple more directly to the concerns [ have expressed,
and hope that their larger implications will emerge spontaneously.

[ shall thus have to concern myself with the following kinds
of questions:

1. What is it about the computer that has brought the view of
man as a machine to a new level of plausibility? Clearly there have
been other machines that imitated man in various ways, e.g., steam
shovels. But not until the invention of the digital computer have
there been machines that could perform intellectual functions of
even modest scope; i.e., machines that could in any sense be said to
be intelligent. Now “artificial intelligence” (Al) is a subdiscipline of
computer science. This new field will have to be discussed. Ulti-
mately a line dividing human and machine intelligence must be
drawn. If there is no such line, then advocates of computerized psy-
chotherapy may be merely heralds of an age in which man has
finally been recognized as nothing but a clock-work. Then the con-
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sequences of such a reality would need urgently to be divined and
contemplated.

2. The fact that individuals bind themselves with strong emo-
tional ties to machines ought not in itself to be surprising. The in-
struments man uses become, after all, extensions of his body. Most
importantly, man must, in order to operate his instruments skill-
fully, internalize aspects of them in the form of kinesthetic and per-
ceptual habits. In that sense at least, his instruments become literally
part of him and modify him, and thus alter the basis of his affective
relationship to himself. One would expect man to cathect more in-
tensely to instruments that couple directly to his own intellectual,
cognitive, and emotive functions than to machines that merely ex-
tend the power of his muscles. Western man’s entire milieu is now

own internal realities. If his reliance on such machines is to be based
on something other than unmitigated despair or blind faith, he must
explain to himself what these machines do and even how they do
what they do. This requires him to build some conception of their
internal “realities.” Yet most men don’t understand computers to
even the slightest degree. So, unless they are capable of very great
skepticism (the kind we bring to bear while watching a stage magi-



