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THE X OF X *f
C. WEST CHURCHMAN

University of California al Berkeley, and
System Development Corporation, Santa Monica, California

The world of decision making seems to be ever expanding—in scope—and
in complexity. Each major decision appears to have endless ramifications in the
lives of men of today and tomorrow'sdays.

We would love ever so dearly to understand our own decision making. We
sense all too well that it is a phenomenon quite mysterious, perhaps more so
than much of the physical phenomena that man has explored.

The peculiar thing is that although we men created decision making and the
many different edifices of decisions— the company, the university, the gov-
ernment—we don't understand our own creations. Even our most astute
mathematical analysis uncovers only a very small bit of the true structure of
man-made organizations.

It is almost as though— just because we built these things—we don't want to
know what they are like. Men turn their intellectual attention in the main to
phenomenathey did not create— the physical and the organic world. It may be
that men suspect the dangers of investigating their own creations in depth—
the investigation may reveal the basic evil of man's ways.

The suspicion is a sound one, as all the wise men of history have told us. lie
who seeks to understand himself seeks the devil in himself as well as his God.
The view that his understanding will open up may be too much for his contem-
plation, for it may display to him what he really is: perhaps the agent of all that
is decadent in nature.

* Received September l!)(>2.

t A featured presentation at the Ninth Animal International Meeting of The Institute
of Management

Sciences,

jointly with the Econometric Society, at Ann Arbor, Michigan,
September 11, 19ti2. This paper is one of a series of three papers delivered last Hummer.
The

first,

"On Rational Decision Making," to appear in Management Technology, was given
at the May joint meeting of CORS and TIMS in Toronto. Tt argues that a sound concept
ofrational behavior can only be defined within a very broad system of interrelated institu-
tions. The second, "The Art of the

State,"

was presented at the May meeting of OR.SA in
Washington, and is Working Paper No. -1-1 of the Center for Research in Management

Science,

University of

California,

lierkeley. It develops the theme that the need to search
for the "whole system" in management science involves us in a theological inquiry. These
earlier papers and the present one are outcomes of a paper on the design of research: "On
Inquiring Systems,"

SP-877,

System Development Corporation, Santa Monica, California.
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Almost a decadeago some courageous designer of constitutions wrote that he
hoped a new Institute would strive for a "unified science of management." I
do not know whether this man waswaggish or wise. He may havefelt that there
was something of the subtle joke in suggesting that science could ever become so
astute as to understand how men manage. Or he may have felt that the time had
come at last for men to understand their own decision making, even at the risk
of thereby discovering their own ineptitude.

To understand oneself is the problem of reflection. It is the fundamental
problem of philosophy. We call it the self-reflective, or self-referencing problem.
It keeps reappearing in all the ages of history—in all its intellectual pursuits. It
is exciting to explore, it is frustrating to try to solve, it is deadly serious in its
import.

Consider, if you will, that most fascinating discipline called logic. Logic is the
caretaker ofman's reason. Without logic we areall insane. Thehallmark of reason
is consistency. The hallmark of consistency is redundancy. If I say "p is true"
then this implies "p is true." To give up such a straightforward principle of
reasoning is to give upall groundsfor thinking. A proposition must imply itself,—at least,—and above all.

What's wrong with this? It merely says that a proposition reflects its own
truth—a beautifulway to say the most prosaic thing we know. What can disturb
theequanimity of logical perfection? Why—a Cretan can. This Cretan—call him
Epimenedes—says that all Cretans are liars. More specifically, he says, "I am
now lying." If he is truly referring to his own veracity, he must be truly telling
us that he lies, inwhich case he truly tells us that he is untruthful. If he is falsely
referring to his own veracity, he must be falsely telling us that he lies, in which
case he untruthfully tells us that he is truthful. Seemingly we must forbid
Epimenedes to speak about his own lying. But we will permit him to say that a
true proposition implies itself. Can we forbid the one and permit the other?
Anyone who has studied the problem knows the tortuous pathways that must
be constructed to keep our logic sane: the theory of types, the fundamental
inability of classical arithmetic to prove its own consistency. To some it comes
as a distinct shock torealize that even in today's enlightened world, we still do
not fully understandwhat it means to be consistent: we may not understand the
consistency of consistency, or the sanity of being sane.

Turn now to another example. A careful man is measuring a length. Curious,
we ask him how he knows that the figures he reports are reliable. He replies by
describing to us the process by which he has calibrated his instruments. As he
takes us back step-by-step to the standard meterrod, we cannot help but suspect
that he has assumed that which he wants to prove. His calibration methods in-
volve measuring temperature. But the usual methods of measuring temperatures
involve a comparison of the length of a rod of mercury with a standard length,
for example. Hence, to measure length accurately he must assume that he can
measure length accurately.

How can a system—of measurement—or any other kind of production—tell
itself that it is performing adequately? The question is certainly a subtle one,
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no matter how often one repeats the negligent answer "because it works." Those
who say "because it works" simply don't want to consider the issue. If they did,
they would have to ask "how do I know it works?" They might then answer,
"because no one complains." If they did, they would have to understand why
people complain. And that problem would surely be beyond their patience.

We are all familiar with one answerto the problem of a system's telling itself
that it is performing adequately. This answerconsists of modeling the system in
terms of an input, an output, and a feedback device. In very general and some-
what vague terms, the feedback tells the system how it is performing. It nor-
mally does this by means of an analysis of the output, based on imposed criteria
of statistical stability.

Everyone recognizes that such systems are only partially self-reflective. In
most cases, it is safe to say that the system does not fully understand itself be-
cause it does not understand the origin of its own input. That is, it does not
understand why it receives inputs, and why it should receive them. If the criteria
of stability are imposed, then the system does not understand its own criteria.
That is, it does not understand why the criteria are adequate.

These remarks, however, are merely challenges to the system designer. If the
inputs might turn out to be unsatisfactory, then design the system so that it
can scan the quality of the input. Thus if the human programmer of computers
makes many mistakes, then get the computer to query the programmer. Better
still, get the computer to program itself. And if the computer can't tell whether
an outputhas any value, then get the computer to understand its goals and to
query the user whether the problem is a sensible or useful one. Better still, get
the computer to create its own problems.

How far will this designprocess go? Will the computer become a self-conscious
scientist—even more self-conscious than present day scientists (which is really
not very self-conscious at that)?

This question, of course, suggests the next example of the self-reflective prob-
lem : the understanding of adaptive systems. The crucial points in the life of an
adaptive system are the times when it says, "I like it," or "I don't like it." The
system lives by making exploratory tries, and evaluating the outcomes. If it
doesn't like the outcome, and yet survives, it will try another pathway. Eventu-
ally it may find somepathway that is satisfactory. If so, it sticks to it, the "it"
being one course of action or perhaps a mixed strategyof actions.

The adaptive system is not a reflective system. It only becomes so when it
first whispers to itself "why don't I like it?" Sometimes the answer that is forth-
coming is very simple and direct; for example, "because it hurts," or "I like it
because I am inecstacy." If there is pain, then it isn't all right. If there ispleasure,
it is all right. This is the childish adaptive system, beautiful in design, highly
effective in its limited environment. Nature's gift is pain, a resource of infinite
value in a world of complicated dangers. As the child becomes an adolescent he
typically will ask, "what'swrong with pain?" He will be asking the next question
of reflection, and he may well explore—or be forced to explore— the possibilities
of adapting to pain. It is the initiation to manhood—this simple doubting of a



354 C. WEST

CHURCHMAN

dearly held principle of adaptation. So the young man substitutes honor, courage,
fame, wealth, and now and then love, for the absence of pain. Or now and then
evil—amorality, sadism, cruelty, criminality. In such an event we say that his
adaptation went wrong. How does one tell oneself that his principle of adapta-
tion is right? How can the satisficing man know that he is properly satisficed?

The question—so posed—belongs to analytical psychology. The task is to
learn how a man can come to understand himself. Both the tragedy and the
comedy of man lie in his self-deception: he can really believe fully and honestly
that he understands his own psyche, and yet be as fooled as the most imbecile
fool can be. A man's misunderstanding of himself can be at least as deep as a
manager's misunderstanding of his organization. The trouble is that a man is at
a loss to find any guidance in his effort to find himself. Some seek religion, some
analysis, some a friend, some quiet, some noise—and some society.

Thephilosophical tradition of social sanctions cannot be ignored. It is the one
great answer to the problem of self-reflection. Society will tell us whether our
criteria of satisfaction are really satisfactory. The man bent on evil may feel
satisfied with his choices, but society will not. If society cannot recondition him,
it will eliminate him. It's that simple.

The problem of self-reflection is too persistent—that's its trouble. If society is
the answer for the individual, then what's the answer for society?

Who controls the controller? Who guards the custodian? Who imposes law on
the law maker?

A worker receives his criteria of satisfactory work from his superior, and his
superior from his superior, and so on to the top. And what of the "top"? The
board of directors. And they? The stockholders. And they? The law makers.
And they? The "people." And they?

Thecentral problem of management today is internal control—in the broadest
sense of the word. Because internal control means instituting procedures to
assure that the company's performance is satisfactory.But what are the controls
of internal control?

The founders of our nation were geniuses of organization. They saw that the
only adequate answer to the problem of a free society was a system of "checks
and balances" : thepeople elect the lawmakers and executives, who freelyappoint
the courts, who partially control the people, the law makers and the executives.

But how self-reflective is the USA today? Who tells the people that the na-
tional goals are satisfactory? Who tells the people that they no longer truly elect
their representatives? Or that the courts are rigged? Or that the executive has
failed merely tobe an executive?

How can man ever come to be self-reflective about his own goals? This seems
to be the very deepest problem of the self-reflective mind. In order to gain some
hint as to its nature, suppose we retrace our steps by means of a question that
naturally occurs to a scientific mind. It is the question that demands of all ques-
tions that theybe precisely put. Have we really been pursuing the same problem
throughout this essay?

Perhaps not. Theproblem of logic was a very direct one : how can a proposition
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talk about itself? The other problems : of measurement, of adaptive systems, of
self, of society, seem to be different. They ask how a system can control itself.
Even this series of questions may entail quite different meanings, because the
proper control of measurement may be describable in terms of statistical sta-
bility, whereas the proper control of society may not.

Nonetheless, there may be a hint in the distinction. The problem of logic is
very direct. It arises because a certain proposition seemingly implies itself and
yet implies its contradictory. Itmust thereforebe false. But its negation does the
same thing: it implies itself and its contradictory. The original proposition must
therefore be true. Without trying at the present time to be any more precise,
suppose we say that the logical paradox involves a minimum loop.

By the same score, we might then say that the successful outcomeof the prob-
lem of self-reflection is to find a minimum loop that leads from X to X. This
seems to have been the spirit that guided the intellectual efforts of Descartes
and Spinoza in the seventeenth century. For Descartes, the problem was to find
a proposition that leads directly to its own validity. No creation of the intel-
lectual mind has ever been so direct as his "I think therefore I am." The one
thing that no thinking mind can ever do, he thought, is to obliterate its own
thinking. I cannot doubt that I think without thinking about it. In the same
way, Spinoza posits a human faculty of mind which he calls intuition;it is the
faculty that guaranteesknowledge. It has the supremely elegant ability to know
—directly—that it knows.

It is the judgmentofhistory that thesegreatminds of the seventeenthcentury
failed. The philosophical sceptics have pointed out that Descartes' class of un-
deniable propositions is empty, and that Spinoza's faculty of intuition—if it
exists—is inoperative.

The other extreme of the minimum loop is the maximum loop. The principle
is fantastic. It says that self-reflection is possible only if one returns to the self
after the longest possible journey. It is exemplified in the great myths of the
heroes; Ulysses mustgo through every deep experience of human life before he
can come to his resting point; in the great dramas of music: the simple Freude
of the Ninth is only possible after the gigantic explorations of the first three
movements.

The principle of the maximum loop was well expressed by the nineteenth
century scientists: the need to sweep in to the model of nature "all" that is
relevant. Nomatterhow small the disturberor minusculehis disturbance,he must
eventually become a part of the scheme of nature as we push on to the next
decimal place. He, like the giants, will take his place in the scheme of things—or,
as we say today, in the model.

The maximum loop principle is based on a monistic philosophy : namely, that
there is one world of interconnected entities,notmany.Themost distant galaxies
and the most menial worker somehow have a connection.

Theprinciple is also teleological. For the mind toknow itself it must alsoknow
the destiny of all minds as well as all matters. Indeed, the principle comes straight
down to us from Plato who taught its formulation in a clearly teleological style.
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"For a mind to understand itself it must understand everything." This was
the formulation of the maximum loop principle as Leibniz—another seventeenth
century philosopher—saw it. Neither he nor any subsequent philosopher has yet
succeeded in giving the principle a precise and satisfactory form.

In the first place, can one take it seriously? Or ought one to do so? We cannot
precisely understand even the smallest of organisms and organizations. How
could we ever obtain a model of everything?

The intellectual opposition becomes clear. On the one side are those who are
satisfied with being satisfied. They are the scientists who appeal to agreement,
to precision, to the satisfaction of intellectual curiosity. They wish to keep the
problem small enough so that it can be worked on. What comes after, or over
and above, is a matter of common faith.

On the other side are those who are dissatisfied with satisfaction. They are the
scientists who wonder why men study the problems they do, why they reach
intellectual agreement, why satisfaction of intellectual curiosity is a desirable
outcome of research. They wish to make the problem large enough so that the
next problem that emerges will be a better one. They are faithless at heart. Or
rather, they put their faith in the non-obvious rather than the obvious. In a way,
their faith is fantasticallyobscure.

Perhaps I can capture both the obscurity and the spirit of the maximum loop
by referring to three historical incidents, two quite ancient, one very recent.
The last is concerned with simulation and its applications. One cannot help
asking oneself these days whether one could not successfully simulate an experi-
menter. Presumably, little ingenuity would be required to create a simulator
which would developnull hypotheses, make observations,run appropriate testsof
significance, write a paper, submit to a journal, reply to the referee, and even
read galleys. The number of accepted papers of such a simulator might easily
qualify it for a tenure position within a very few years. But we would want to
say that a simulator that generateshypotheses in so facile a manner is not an
experimenter at all, because the next question an experimenter asks is the result
of as complete an understanding of the data as can be obtained: the loop that
begins with one test and ends in the next must be maximal. To simulate an
(excellent) experimenter must require all that a discipline can offer.

The second incident is that point in history when Euclid was trying to prove a
very important theorem of his Elements, and, failing to find theproof, postulated
instead. At that point in time we might have said that the parallel postulate
"implies itself." Afterwards comes two millennia of intellectual struggle toprove
the postulate. Only by the time of Gauss could we say that the implications of
the Parallel Postulate are clear. Would it be perverting language to say that only
then could we truly saythat men understood what "implies itself" really means?
Only when all the fundamental implications and implicators had been laid before
us by the historical struggle. A proposition can only be shown to imply itself
when one can demonstrate all the fundamental implication links of the formal
system that lead to it and away from it.

The last incident is all too well known. It occurs when Plato, simulating Soc-
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rates, suggests that the properway to understand justicefor the individual is via
the route of political science, i.e., justice for the state. He merely voiced the
common sense of the ages: a man comes last of all to the understanding of him-
self—if at all—after he has come to understandall there is for him to understand.

"A unified science of management." Is it a matter of faith or of enterprise? A
unified science of managementconceals the self-reflective paradox. Science is an
organized activity. Henceit operates according to some managerial principles. A
unified science of management implies a management of science: a science of
science, a self-reflective science.

The intellectually curious can at least go so far as to try to define the concept
of a "loop," and indeed have already started to do so. They may even begin to
talk about the length of a loop. In this way they may begin to make clear what
this essay is talking about. But they will not thereby display the dangers of a
self-reflective science. The danger is clear: if men begin to understand what they
are trying to do, they may understandthe worse aswell as the betterabout them-
selves. Can they stand to understand?
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