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A Reading of the Parable
of the Prodigal Son

by Edward G. Sparrow

f I ask you to listen to a lecture about the parable of the
I prodigal son, it is because I believe that there is none of us
who has not at some time in his life had to meet the chal-
lenge of forgiveness, and who, having had to meet it, has not
wondered to some extent about what it was that had chal-
lenged him. We might have had to meet it as a demand
made on us by a parent that we forgive a playmate who had
injured us. We might have met it as a request from someone
that we forgive him. Or we might have sensed sometime that
now was the moment for saying something to another person
that would transform the tension between us into a bond of
peace. But we cannot have lived long without being chal-
lenged to forgive.

I would like this evening to share some thoughts about for-
giveness with you. And I hope that if some of you have not
wondered about these things much before, well, perhaps you
will wonder about them with me tonight. The thoughts I
have in mind have to do with such questions as these: What
is forgivenesst How does forgiveness differ from forgetting?
Can we forgive somebody else if he does not ask for our for-
giveness first? Can anybody forgive? Can we forgive ourselves?
Can anybody be forgiven?

To be sure forgiveness is the first armong those things that it
is more important to practise than to know. But we surely
cannot be the poorer for knowing what it is—or, at least, for

Text of a lecture given by Mr. Sparrow, the Dean of St. John's College,
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Columbia Univessity (1957}, he became a Tutor at St. John’s College, An-
napolis, in 1957. He served as Acting Director of the Integrated Liberal Arts
Curriculum at St. Mary'’s College, California, from 1964 to 1966, was
chairman of the St. John's Polity Review Committee, 1974-75, and became
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trying to know what it is. There are some important things
that we cannot truly understand unless we have given soine
thought to what forgiveness is.
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want us to consider forgiveness by looking together at the
I parable of the prodigal son. That parable is all about for-
giveness; and because it is a parable, a story, it can give us an
image of what we want to understand in terms that we can
easily recognize and readily appropriate to our own experi-
ence. The word “forgiveness” itself does not appear in the
story. But the prodigal, at an important moment in his life,
when he is hungry and among the swine, resolves to go and
say to his father, “Father, I have sinned against heaven, and
before thee, and am no more worthy to be called thy son.
Make me as one of thy hired servants.” Later, however, he is
found in his father’s house feasting and dancing. We have to
say in view of these two strikingly different moments in his
relation to his father, that, whatever forgiveness might be,
and although it is not mentioned by name in the parable, the
father has forgiven his son by the time the son has gotten
home. We can attach no meaning to the word forgiveness if
we deny that the father has forgiven his son.

Let us read the parable now with these questions in mind.
Where is the forgiveness in it? When does the father forgive
his son? And how does he do it? After I have read it I will give
you some of my thoughts on these questions.

A certain man had two sons; and the younger of
them said to his father, “Father, give me the portion
of goods that fall unto me.” And he divided unto
them his living. And not many days after the
younger son gathered all together, and took his jour-
ney into a far country, and there wasted his sub-
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stance with riotous living. And when he had spent
all, there arose a mighty famine in that land; and he
began to be in want. And he went and joined him-
self to a citizen of that country; and he sent him into
his fields to feed swine. And he would fain have
filled his belly with the husks that the swine did eat:
and no man gave unto him. And when he came to
himself, he said, “how many hired servants of my
father’s have bread enough and to spare, and I perish
with hunger! T will arise and go to my father, and
will say unte him, ‘Father, I have sinned against
heaven and before thee and am no more worthy to
be called thy son: make me as one of thy hired ser-
vants,”” And he arose, and came to his father. But
when he was yet a great way off, his father saw him,
and had compassion, and ran, and fell on his neck,
and kissed him. And the son said unto him, “Father,
[ have sinned against heaven, and in they sight, and
am no more worthy to be called thy son.” But the
father said to his servants, “Bring forth the best robe,
and put it on him; and put a ring on his hand, and
shoes on his feet: and bring hither the fatted calf,
and kill it; and let us eat, and be merry: for this my
son was dead, and is alive again; he was lost, and is
found.” And they began to be merry.

¢t me make some comments about this part of the story.
L“A certain man had two sons; and the younger of them
said to his father, ‘Father, give me the portion of goods that
falleth to me.”” The younger son, perhaps because of what he
thinks is an inferior status at home, perhaps as the result of an
argument with his father or his elder brother, takes offense at
his condition of dependence at home. More specifically he is
offended that his father, by continuing to live, keeps him
from having what he regards as his rightful share of the
domestic wealth. And so he makes an extraordinary demand
on his father. He makes a demand which, in effect, is that his
father remove himself, get out of the way: that he die. For he
demands that his father’s property be divided among his heirs,
and this is what would happen if his father were to die.
“And he divided unto them his living.” The father obliges

his son. He divides his property into two parts, assigns to each
son his part, and makes these parts available to the two sons.

“And not many days after the younger son gathered all to-
gether, and took his journey into a far country, and there
wasted his substance with riotous living.” When his father
obliges him, the son at first stays at home for awhile. But
then he begins to find his life at home offensive. And since
he has no need to be there, where the presence of his father
and elder brother are irritating reminders of his disloyalty,
and since he can live well in just as fine a place elsewhere, he
collects his part of his father's estate and goes off to a far
country. Once in the far country, he behaves in a new way, a
way thoroughly in keeping with his new freedom and inde-
pendence. He is his own man there.

What has happened? By denying his father’s life, and his
life in his father's house, he has done all he possibly can to
un-son himself. He has, therefore, at the same time done all
he can to un-father his father. He has broken two relation-
ships: the relationship which he had to his father, and the
relationship which he had, through his father, back to him-
self as a son. For him, his father is no longer a father; for
himself, he is no longer a son.

What does it mean for the son to take offense at his father
and at his life i’ his father’s house? It means for him to resent
the presence of his father, and of the order of things at home,
because they do not provide him with what he thiriks he de-
serves to have from them. It means that he thinks he has a
claim to have things turn out the way he wants them to be-
cause of some merit of his own which he has just by virtue of
being alive. It means that he thinks he is just, that his justice
has no oot besides himself, and that this justice within him
makes him worthy of getting whatever he wants. He is con-
vinced that his deserts justify all his desires. For him to take
offense does not require that anyone have given him offense.
Offense does not have to be given in order for it to he taken,
His father has done nothing to offend his son, and yet the son
is offended at him,

“And when he had spent all, there arose a mighty famine
in that land; and he began to be in want. And he went and
joined himself to a citizen of that country, and he sent him
into his fields to feed swine. And he would fain have filled his
belly with the husks that the swine did eat: and no man gave
unto him.” Want and perhaps self-pity now preoccupy the
consciousness of the son. He is no longer intent on leading
an independent and sovereign life. Rather, he is glad enough
to submit himself to someone who can promise to give him
enough to eat in exchange [or some kind of hard labor. But
even this turns out to be an illusory hope: he does not get
enough to eat to satisty his bloated appetite, and no one will
give him anything in addition: he has no friends—and if he i3
not to live in utter misery, he will have to steal from the
husks assigned to the pigs, that is, he will have to go out by
night to feed at the pig trough. He is in a condition of ex-
treme abjection—he has nothing of his own now: no family,
no property, no friends, and no assurance whatever about
tomorrow. And he has no memories that do not sharpen the
pain of his present condition.




“And when he came to himself, he said, ‘How many hired
servants of my father's have bread enough and to spare, and 1
perish with hunger?’” He suddenly remembers a far more
comfortable place of work for servants than the one in which
he now is, and he sees his current situation in strong contrast
to the remembered one. But to recall this comfortable place is
to recall that this place is his father’s place. It is, that is, to
recall his father. He remembers that his experience is of his
own home, and that there is (or was) at this home one who is
(or was) to him “my father.” But to recall his father is for him
to remember that his father is not only just to his servants but
gives them more than they deserve. They have bread “to
spare.” Because he can remember his father now, he can
begin to have hope for a way out of his condition. He has an

in” at his father’s homestead, as it were.

However, he necessarily also remembers that he is the son
of this father. And he cannot remember his sonship without
remembering that he has tried to rid himself of this sonship.
No sooner does his father’s superior condition come to mind,
and, with it, his remembered being as the son of his father,
than there comes to him also the memory of his having taken
offense at his father and at his father's house and of his having
cut his father out of his life by asking for the inheritance
prematurely and leaving home with it.

Sketches by Lydia H. Sparrow.

And he now begins to contrast the memory of the largesse
of his father with the niggardliness of his present master.
And he realizes that this is the man he wanted to die. A
feeling of dismay and shock and revulsion at himself, over-
comes him. What a good father he hadl And he never knew
itt What a terrible offense he must have given to his father!
And how terribly his father must now be offended at him. He
takes offense at himself as his father’s would-be murderer. He
now abhors himself. The sonship to which his memory has
brought him is the one which he has wrongfully destroyed.

“T will arise and go to my father.” Yet his needs are press-
ing, there is probably no famine in that land of his father’s,
nothing else is available, and there may be work for him
there. Despite his offense he must return home or perish. But
a return means that he has to face his father, for it is his
father who will hire him. More than that, however, he has to
acknowledge before his father his wrongful destruction of
himself as a son and of his father as a father. He has deeply
offended his father, and he knows that he cannot approach
his father with any request without the matter of his having
broken their relationship to one another being confronted. At
the same time he thinks the generosity of his father makes
him approachable,

“And say unto him, ‘Father, 1 have sinned against heaven
and before thee. . . .”” This will be his confession to his
father. It is doubtful that much can be said by way of explain-
ing a most compelling moral fact, the fact that when we see
persons again whom we think we have in someway wronged,
and whom we have not seen for a while, we must, before
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anything else, if we are to be able to live with oursclves, con-
front that past with a confession of wrongdoing. Tt seems that
we want to remove the offense we have given them by telling
them we were wrong to take offense at them in the first place.
Perhaps we sense that we hurt them by taking offense at
thermn, and now, by telling them we do not take offense at
them any more, we hope to heal that hurt.

“. .. And I am no more worthy of being called thy son,”
The son wants his father to know that, although he may be
his father’s bloed offspring, he has destroyed the moral foun-
dation for any obligation that his father might have to him,
Nothing now flows from his being the offspring of his father.
He is dead as a son, just as his father must be dead as a
father. And so he determines to pronounce his condition of
non-sonship. He determines to appear before his father as
would any other laborer seeking a position from a rich and
generous landlord.

“Make me as one of thy hired servants.” Once the truth of
his wrongdoing has been acknowledged, he will make his re-
quest to be allowed to serve his father like any other hired
hand. However, because the rich and generous landlord is his
father whom he has wronged, the request to be treated as one
of the hired servants cannot avoid having a penitential dimen-
sion or even perhaps cannot avoid being in fact a request for a
life of penance in permanent exile from his father’s house.
Before any other rich employer the famished son might say,
“Make me one of thy hired servants.” But since it is his father
who is the landlord, and since it is he, the son, who has
offended him, he has to say “Make me, i.e., your son, as one
of thy hired servants.” That is, pay no attention to what I
would deserve from you if 1 were your son. Do not look at my
former sonship. Do not give me what a father should give a
son. Give me, rather, what as a sinful ex-son and patricide 1
deserve, and what as a hungry stranger 1 beg: the opportunity
to earn my bread by being merely one of your hired hands.
He will ask that his father give him the suffering that he de-
serves to have by virtue of his wrongdoing,

“And he arose, and came to his father;” the son starts to
carry out his plan,

“But when he was yet a great way off, his father saw him,
and had compassion, and ran, and fell on his neck, and
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kissed him.” Things do not, however, go according to the
son’s plan. It is still as a father that the old man sees his son
when he is yet a great way off. He sees that he has walked
through the famine-ridden land a great distance, and that he
is desolate, hungry, ragged, but determined to see his father;
and it is a father that, moved with pity, runs to greet his son,
fall on his neck, and kiss him. There is no indication in the
story of how far the father has to run to find his son, how
rough the terrain is or how old he is, but there is no reason to
suppose that the father is not looking out anxiously for his son
during the whole time of his absence, that he does not have
good eyesight, that he does not run as fast as he can, and that
there are smooth paths on which to run. In shortt, there is no
reason to suppose the father does not exhaust himself running
out of his house to greet his son,

hy do things not go according to the son’s calculation?
Why does not the father wait for his son to knock at the
door of the house and make his request as his son had
thought he would? Because the son does not know his father,
i.e., he does not know that his power to break off his relation
to his father has.an uncrossable limit, a limit which is deter-
mined by his father's love for him. Although he may on his
side un-son himself and un-father his father, he cannot, by
this action, make his father do to him the very same thing
that he has done to his father. He cannot make his father
un-father himself and un-son him. If the father does not take
offense at his son for having taken offense at him—that is, if
the father does not condemn his son, although his son has
condemned him—he may remain the father of a son and his
son may remain the son of a father. The son does not have
the power to make his father condemn him if his father does
not himself will to condemn him.

And the father does not will to condemn him. The father,
seecing his son returning openly to his home after all these
months in his wasted condition, understands that his son has
determined to meet him and acknowledge his wrongdoing,
He understands that his son will avow that he has broken the
relation that he had to his father; he understands that his son
regrets the hurt he did to his father when he condemned him.
He understands that his son knows that his father has never

given offense to his son and only deserves good things. The
father understands the remorse that his son is now feeling,
and he sees his humility: He is aware of the offense that his
son, in his repentance, is now taking at himself. He knows
that the closer his son gets to his house, the more he feels the
anguish of having done wrong. And out of his sorrow for the
pain that he knows his son is experiencing, the father rushes
out to reassure his son that he has never taken offense at him
for his disloyalty. When he falls on his son’s neck and kisses
him, he presents himself to his son as his father; that is, he
tells his son that he is indeed his son’s father and has always
been so; that his son is indeed his son, and has always been
so. He enaets his thought in his deeds. He has never aban-
doned his son although his son. has abandoned him. He has
never thought of himself as not his father, He has never taken
offense at his son, and so his son has never offended him, has
never given him offense. His relation te his son, his son’s
relation to him, and the third thing that springs out of their
mutually recognized relations to one anather, their mutual
love for one another, is all that matters to him.

“Father, | have sinned against heaven and in thy sight, and
am no more worthy to be called thy son.” The son then
makes his confession in preparation for his request. The son
begins to make his speech. But his father interrupts him, and
does not let him make his request that he be made as one of
the hired laborers. When he draws back from his embrace of
his son, and when he looks into his son’s eyes with tears of
joy on his face, he hears his son call him “father” and he
hears him make his avowal of wrongdoing.

“‘Bring forth the best robe, and put it on him, and put a
ring on his hand and shoes on his feet. And bring hither the
fatted calf, and kill it; and let us eat, and be merry. For this
my son was dead, and is alive again; he was lost, and is
found.” And they began to be merry.” In his joy the father
orders that the best robe, presumably his own, be hrought for
him; he has a ring, symbol of union, put on his finger; and
he orders the fatted calf, perhaps prepared every year for just
this moment, killed in honor of his homecoming. Tt is meet
to do this. His son was dead, and is now alive. Since the son
was always in some sense alive, what the father means is that
his son is now again alive as his son when before he was dead
as a son. His son’s un-sonning of himself anid his un-fathering
of his father has been undone. From his son has soared again
the relation to a father. The destruction of the relation has
itself been destroyed. Father and son once again, or perhaps
for the first time, can meet one another in the freedom of the
mutually recognized love relationship. In his father’s recogni-
tion of him as his son the son can recognize himself as a son
and his father as a father, In his son’s recognition of him as
his father the father on the other hand can recognize himself
as a father and his son.as a son.

When the father says that his son was lost, and is found, he
means the same thing. His son was lost as son. His father
looked, but could not find him, i.e., his son was not there,
next to him, in his proper place, next to his heart. He was
lost, not so much in the sense that his father did not know
where he was, as in the sense that the son himself did not




know where he was. And when the father says his son is
found, he means, likewise, not so much that the father now
knows where his son is, as that the son now knows where he
is; that his being is to be near his father as son; that he can say
“l am found.”

The son says nothing more during the story, 1 think we
have to assume from his silence that he concurs in his father’s
judgment—at least for awhile. He was dead, and now he is
alive. He was lost, and now he is found.

So much, then, for the story. Where is the forgiveness?
When does it happen? How does it happen?

et me approach these questions by first making some re-
Lmarks about the word “forgive.” The word “forgive” is
one of the class of English words whose prefix, the prefix
“for-,” has the effect of undoing what the root words posit.
Thus the “for-” in “forget” undoes what “get” posits. The
“for-" in “forbid” removes what “bid” posits, Similarily, the
“for-" in “forgo” and “lorswear” deny what “go” and “swear”
assert. To “for-give” is thus to “un-give” or “de-give,” i.e., to
take away. Confirmation that to forgive means to take away
comes from an examination of the other expressions that are
used to express forgiveness in English. There are three of
them at least. They are “pardoen,” “remission,” and, of
course, “taking away,” itself. Of these, the first, “pardon,” is
evidently nothing but an English adoption of the French
“pardon.” But “pardonner” is the French word for forgive.
And the parts of pardon “par-" and “donner” exactly reflect
the English “for-” and “give.” The English “for-" is the very
sarne word as the French “par-” and “give” is “donner.” (The
German word for “forgive,” “ver-geben” is also composed of
the two same elements, “for-"—“ver”, and “give’ -
“geben.”) The second English word, “remission,” is based on
the Latin “remittere.” And this word means to send back, and
so also to take away.

But if to forgive is to take away, what is it that the forgiver
takes away? The evident answer is “sin,” “trespass,” or “debt.”
Although we speak often of forgiving somebody, the more
customary usage always makes the “somebody” forgiven the
indirect object of the action of forgiving rather than the direct
object. The direct object of the action is always either “sin,”
“trespass,” or “death.” “Forgive us our trespasses” is probably
the most common expression. Sin is always forgiven, or taken
away from, someone.

But if forgiveness implies the presence of sin, to see where
there is forgiveness in the story of the prodigal son, we first
have to see what sin the prodigal has in him when he is with
the pigs and that has been taken away by the time he gets to
the feasting, And then we have to see how this sin is taken
away. What does the son have when he is with the pigs that
can be called “sin” and that can be taken away?

here are several senses that the word “sin” can have, of
Twhich three are very prominent. But of these three, only
two have a sense that allows a meaning of something that can
be taken away quickly. The first has to do with a human act,
a deed, a temporal phenomenon, such as a killing, a slander-
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ing, or a thinking evil of someone. Such a thing has a tem-
poral beginning, middle, and end. It is a being of time. It is
finished when the time of its performance is over. There is
nothing that remains behind to be taken away, The very act
carries with it its own destruction. The act of sin disappears in
the first moment that succeeds the last moment of sinning.
True, the memory of it remains, but that is not itself a sin. It
is his memory of his having committed acts of this sort, acts
of sin, that leads the prodigal son to say, “I have
sinned. . . .” Clearly, however, those acts are no longer with
him. They have ceased to be. They are not forgiven him by
his father because they were forgiven by the first instant of
Non-sinning.

A second sense of the word “sin” has to do with the in-
ternal dispositions that lead to a sin in the sense mentioned
above. This is a sense of the word “sin” that is used in the
phrase “seven deadly sins.” It is sin in the first sense, the
sense of acts of sin, that finds its appropriate response in the
circles of hell imagined by Dante in his Inferno, but it is sin
in the sense of a disposition, or a vice, or habit, for example,
anger, greed, envy, lust, that is purged on the various terraces
of Mount Purgatory. Here too, although perhaps not so
clearly, we must say that the son's sins have not been forgiven
by his father by the time he gets home. But this is for a totally
different and even opposite reason from the other. It is be-
cause such dispositions are not readily or instantaneously
made to disappear.

A third sense of the word “sin” is a sense of the word in-
which it means the condition that results from an act of sin,
the condition of guilt. This condition is an abiding sense of
dislocation, discomfort, anguish, or anxiety. The “Ennui” of
which Beaudelaire speaks in his preface to the reader, the
“Vyai rongeur” of Valéry's Cimetiére Marin, and the dis-
orientation and sense of alienation of modern times, all have
something to do with it. Within it lies the fear of death, the
terror of the abyss. Unrepentant guilt leads to fear of dis-
covery, to lying, and to the destruction of what threatens to
expose it. Repentant guilt leads to a desire for confession and
punishment, to a desire to place all worth and justice in the
one whom the sinner has offended, to the acknowledgement
of deserving condemnation, and to a fear of its being immi-
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nent. The word “sin” is used to mean guilt in the phrase
“original sin” and “sin came into the world.” Sin in this
sense, i.e., guilt, can be taken away if the fear of death can be
replaced by the haope of life: if the source of condemmnation
turns out not to condemn at all.

T he son is in the condition of repentant guilt as he returns
home. He is quite sure that his father will think that his
return is presumptuous: an attempt to count on a broken rela-
tionship, and so he determines to proclaim right away that he
renounces any claim to special treatment as a son. He deter-
mines to put himself in the position of a suppliant, not of a
claimant. He intends to ask only for the position of a servant,
not for the status of a son, He only wants the opportunity to
serve out a life in penitential exile from his just father. He
thinks his father may refuse his request, and he knows that he
cannot contest such a refusal.

He is convinced that his demerits make him worthy, at
most, of being a hired servant of his father for the rest of his
life and if need be, of returning to death in the land of
famine. The demands of justice are clear to him. Only some-
thing he thinks is wholly different, mercy, can save him.

He is not so convinced of the power of his guilt, however,
as to make his forgiveness impossible. We will see later what
would happen were he to dwell on his worthlessness and so
refuse to accept the robe, the ring, the shoes, the fatted calf,
and the merrymaking because they are not what he deserves.

It is clear, then, that the son, as he returns, is in sin, and
that this sin is his guilt, his fear of death based on his convic-
tion of his deserts. He does not know that he deserves abso-
lutely nothing in his own name from his father, not even a
life of penance. .

How can the father forgive his son this sin? How can he
take away this ignorance from his son? How can he make his
son know that he does not deserve bad things from his father?
He can do so, and he does do so, by running down to em-
brace his son and, embracing him, telling him that he de-
serves only good things from his father. The father's ex-
hausted and tender grasp of his penitent son, and his gifts to
him, rid the son of his ignorance about what he deserves in
fact from his father. The father’s gesture reveals to his son

6

that in his father’s eyes he has only merits and that those
merits are his only because his father loves him.

What is it then to forgive sin? It is to remove from the one
forgiven his assurance of condemnation by the one who for-
gives him.

e can now try to answer some of the questions which

were raised earlier. Can sin be forgiven if the one who is

to be forgiven does not first ask for forgiveness? Yes. The

prodigal son never asks for forgiveness. All that is necessary in

him is repentance and a willingness to face the possibility that

he is in ignorance about the power of his wrongdoing to pre-

vent his being loved by his father. This willingness constitutes
in him the capacity to have his sin forgiven,

Does forgiveness differ from forgetting? Yes. The two are
almost direct opposites: forgiveness is a taking out of ignor-
ance; forgetting is a plunging into it. Can one forgive oneself?
No. Forgiveness presupposes an ignorance that wrongdoing
cannot compel condemnation. But only another’s telling a
penitent that he does not condemn him can remove that ig-
norance from him. For a penitent cannoet in good conscience
tell himself that he does not deserve to suffer.

Is it possible to forgive someone who is not repentant? No,
Why? Because such a one is in ignorance not only about the
impotence of his wrongdoing to compel condemnation. He
is in ignorance about something prior to that. He thinks he
deserves to have something good in his own name. To see
how this is so, we must look at the story of the elder son.

Now his elder son was in the fields; and as he came
and drew nigh to the house, he heard music and
dancing. And he called one of the servants, and
asked what these things meant. And he said unto
him, “Thy brother is come; and thy father hath
killed the fatted calf, because he hath received him
safe and sound.” And he was angry, and would not
go in: therefore came his father out, and entreated
him. And he answering said to his father, “Lo, these
many years do | serve thee, neither transgressed [ at
any time thy commandment: and yet thou never
gavest me a kid, that I might make merry with my
friends: But as soon as this thy son was come, which
hath devoured thy living with harlots, thou hast
killed for him the fatted calf.” And he said unto
him, “Son, thou art ever with me, and all that I
have is thine. It was meet that we should make
merry, and be glad: for this thy brother was dead,
and is alive again; and was lost, and is found.

I_Jet us look at this story carefully also: “Now his elder son
was in the fields; and as he came and drew nigh to the
house, he heard music and dancing.” It is the end of the day,
and the elder son is returning home. But he hears unusual
noises coming from the house.

“And he called one of the servants, and asked what these
things meant.” Music and dancing! What does this rejoicing
mean? What can there be for his father to rejoice about? His



father has been anxiously looking for that younger brother of
his all these months. Can he have come home? Can the
music and dancing be for that no-good wastrel? The elder son
is on his guard. He does not trust his father. Before he can
join in the celebration, he must judge whether the occasion
for it is fitting. He must find out what this is all about.

But he must do so without showing himself. For if his
younger brother has come home, he doesn’t want to make a
scene in the house in front of all the servants and musicians.
And so he does not run to the house but stops nearby.

“And he said unto him, ‘Thy brother is come; and thy
father hath killed the fatted calf, because he has received him
safe and sound.”” The servant tells himn that his brother has
indeed returned, and he tells him what his father has done in
his joy.

“And he was angry, and would not go in.” The news con-
firmed the elder son’s worst fears. Floods of resentment swirl
within him. He feels the burning constriction in his chest
that blocks out thought in a turmoil of rage and hate, and he
proceeds no further. No, no, no,—this is not for him, this
music and dancing, His father has done a terrible thing. It is
all wrong, all unjust. It is an abomination. It should not be.
His father has wronged him terribly. He has in no way given
him what he deserves. His father should never never welcome
in this way this brother of his who has used up so much of
the family fortune, and, even worse, used it up by spending it
on doing wrong! Here he has been working in the fields all
day long for years, helping his father, and such a reception
has never been given to him on his return home. But the
minute this no-good son of his father returns, his father kills a
tatted calf for him and orders music and dancing. No, no,
no. It is too much!

“Therefore came his father out.” Perhaps a servant has told
the father about his son’s angry reaction to the news. Perhaps
the father, waiting to tell him the news when he got home
from work, has been looking out for him, and, seeing him
stop on his way home, runs down to tell him. In any case,
once more, the father goes out to greet a son who has taken
offense at him.

“And entreated him.” But the meeting with this son is very
different from the meeting with the younger son. The elder
son does not speak first. And the father does not fall on his
son’s neck and kiss him; or if he does, the son draws back
from him in anger. When the father ran to greet the younger
son, the younger son was moving painfully but steadily to-
wards home. He spoke first, and his first word was “Father.”
Now, however, the older son is standing still, scowling in
anger at this man whom he calls his father. The sullen si-
lence moves his father to speak first and urge him to enter the
house. He implores his son to join him in the merrymaking.
But the son refuses.

“And he, answering, said to his father, ‘Lo, these many
years do | serve thee, neither transgressed I at any time thy
commandment; and yet thou never gavest me a kid, that I
might make merry with my friends. But so soon as this thy
son was come which hath devoured thy living with harlots
thou hast killed for him the fatted calf.””
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hy does the son speak? He speaks to answer his father’s
W;iea that he come into the house and make merry with
him, He speaks to justify his refusal to comply with his
father’s vequest, to justify his remaining ocutside. He knows
that his staying outside hurts his father and is contrary to his
will; that it is, for him to dishonor his father. And he thinks
he must justify himself to his father. His justification is that
the hust he inflicts on his father is a just punishment of his
father. His depriving his father of the joy his father would
take in his prescnce at the feast is rationalized by him info a
punishment; as a justifiably inflicted hurt. His father deserves
punishment because he is guilty of injustice toward him. His
father has wronged him by giving him less than he deserves.
His father has given “this thy son . . . which hath devoured
thy living with harlots,” “the fatted calf,” whereas to him who
“served thee these many years neither transgressed . . . at any
time thy commandment” he “never gavelst] . . . a kid.” If
justice is giving to each his due, the father is not giving his
sons their due. He is not just. The worse is getting the better.
The superior son is getting less from his father than the in-
ferior son. Such a crime deserves punishient, and the elder
son is prepared to punish his father by staying out of his
father’s party.

“Son . . .” The father begins to speak and addresses the
elder brother as “son”. He shows with that word that he still
considers him a son, and himself a father, although this same
son has condemned him as unjust—although he, too, like
his younger brother has un-fathered him and “un-sonned”
himself. The older son has done that because, by referring to
his brother, before his father’s face, as “this your son,” rather
than as “my brother,” he has said that since the younger son
is not his brother, the father of that son is not his father.

“Thou art ever with me.” This is as much as to say, “you
have all that you deserve as my son. You have all the com-
forts of the house and of a land where there is no famine.
You have also the opportunity to be near me, to know me,
and to learn from me, and you have had these all your life.”
More importantly, these words mean “you are ever in my
thought and love. Your wellare is always on my mind.” In
other words the father tells his son, “I have always been, and
still am, everything to you that a father should be.”
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He then adds, “And all that | have is thine.” Not only has
he given his son what his paternal relation requires: he has
gone far beyond his son’s deserts by giving him prematurely
his share of the family property, as we saw earlier, and he
now reminds him of this, So much, then, for the verdict of
guilty on the charge of injustice because the elder son has
gotten less than he deserves. Just the opposite is true. He has
gotten much more than he deserves. The father is not guilty.

Why does the father speak, since he has been already
condemned by his son and is now suffering punishment?
To lighten the punishment? Only indirectly. Yes, of course
his son has hurt him, and he wants the elder son to join him
in the celebration. But this is not for his sake. It is for the
elder son’s own sake. He speaks becanse his delight is in the
knowledge that his sons are in delight. He therefore speaks
not to be declared innocent before his son's justice but to give
him the chance, by considering his words, to withdraw his
charge against his father altogether. He wants to give the elder
son a chance to see that he is good and generous. He wants
him to stop taking offense at him and he wants him to begin
to take offense at himself for speaking this way so that he can
then forgive him,

“It was meet that we should make merry, and be glad.”
The father meets the elder son’s objection straight on. That
objection is that it is not proper to celebrate the return home
of a worthless spendthrift and sinner. His father contradicts
him. He says that it is meet to do that, Why?

“This thy brother was dead, and is alive again. And was
lost, and is found.” The elder brother has condemned his
younger brother just as he has condemned his father. But his
father points to his continued love of his younger son. The
younger son has remained the son of his father even in his
worse excesses. Because of this the same son can be at one
time dead and then alive, lost and then found. The elder son
does not know the love that the father has always had for the
younger son. He does not know his father’s burning desire
that the younger son be with him always—just as the older
son is—for the sake of the son’s own happiness. It is meet to
make merry, says the father, because now the younger son
can be where the elder son has been all along.

8

The elder son now is in exactly the same position as his
brother once was. But he does not know it. He still thinks he
deserves something in his own name. He thinks he deserves
not to have a brother who has behaved as his younger brother
has behaved and that he deserves not to have a father who
treats his younger brother in this fashion. Can this sin of his
be also forgiven? Can the father remove the ignorance from
him as well as from his younger son? The parable does not
exactly say, but the context in which it is told suggests that he
cannot.

If the younger son had said in an ocutraged voice to his
father, condemning him, “Father, I have devoured thy living
with harlots, and you propose to have the fatted calf killed for
me on my return! What kind of justice is that! What kind of
father are you? And look! What have you done for my
brother? He has served vou these many years, and he has
never transgressed a single commandment. But have you ever
given him so much as a kid, that he might make meny with
his friends? A fine father you arel” If the younger son had
spoken this way, he could not have been forgiven by his
father. He would have refused his embrace and refused the

-~ gifts his father offered to give him as unjust.

But the younger son does not act and speak this way. Con-
ceptions of the things he deserves to have in his own name,
even though they be bad things, are not at the foundation of
his life. But it is not clear that this is the elder brother’s case.
The elder brother’s life may well be centered on conceptions
of what he deserves to have because of his own innate justice.
The parable stops at the father’s last words to him, and it may
be that he will finally enter the house. But it looks more as if
because of the strength of his conviction of his own merits he
will not repent and so will continue to be ignorant of the
nonexistence of his merits. Hence his father will probably
also not be able to reveal himself to him as one who gives
him everything and cares nothing about his wrongdoing.

I s it possible to forgive someone who is not repentant? No.
Why? Because as the parable tells, to forgive someone is to
reveal to him that offense has never been taken at him by
another from whom he has everything that he deserves. But if
someone is not repentant, he stil]l thinks he deserves to have
things in his own right.

Finally, we must ask who can forgive? Only he who, loving
deeply, very, very deeply, is willing to drink the cup of death
in utter desolation in order by revealing the depth of that love
to show the ones he loves that he never has condemned and
does not now and never will condemn them.
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Freud’s “‘Dora’’

by Alan Dorfman

I shall tonight examine the evidénce for Sigmund Freud's
theory of psychoanalysis. More exactly, I shall examine the
evidence as it appears in one of his case histories and consider
his theory as it appears in one domain, that of the
psychoneuroses.

All who read Freud’s General Introduction to
Psychoanalysis must be impressed by his claim that his
theories derive from his own extensive observation and treat-
ment of psychoanalytic patients, an experience which is inac-
cessible to his critics, and to the ordinary reader. A
psychoanalysis is a private affair, which cannot be observed by
the outsider, nor even adequately described to him. To judge
fairly of his theories we must trust Freud, or else oumselves
become analysts or analytic patients.

Nevertheless, since Freud did write some, although not
many, detailed case histories, he does offer us sorne opportu-
nity to stand on his own ground. I believe it can aid our
judgement of psychoanalysis, to study these case histories.

The one I have selected tonight is entitled “A Fragment of
an Analysis of Hysteria”. It is a fragment because the
patient—named “Dora”-broke off her analysis abruptly at
the end of but three months. It is the first of Freud’s
psychoanalytic case histories, and the most complete, It was
written at the turn of the century, and there is reason to think
Freud regarded it—along with his most important work, The
Interpretation of Dreqms—as marking the beginning of a new
era of mankind, in which man would finally understand him-
self scientifically, and guide his course by that science. Of the
Fragment itself, Freud wrote, in a letter to a friend: “. . . itis
the subtlest thing I have so far written, and will put people off
even more than usual.”™

Qur limitations will be severe. We will be unable, for ex-
ample, to explore in depth the issue of the unconscious. We
will be limited to telling a psychoanalytic story written when
psychoanalysis was young and most simple. We will be able,

This is the text of a lecture given in Annapolis on 20 May 1977, zand in Santa
Fe on 3 March 1978, M. Dorfman graduated from St. John's in 1963 and
joined the faculty in 1974, after further studies at the Johns Hopkins Univer-
sity and teaching in the Math Engineering Division of Catonsville Commu-
nity College.

in fact, to tell only part of that story, leaving out much that
Freud would consider important.

The lecture divides itself into two parts, namely (1) The
Story of Diora and (2) My reflections on that story. There will
also be a brief epilogue.

Part 1. The Story of Dora

The story concerns a young woman, “Dora”, turned 18,
suffering from a variety of hysterical symptoms, which have
gotten noticeably worse the last two years. She has become
isolated socially, complains life is meaningless, and has even
threatened suicide,

Others, who, besides of course Freud himself, play a role
in Dora’s life are:

Dora’s Father, who brings Dora to Freud, and in
Freud’s words, hands her over

Herr K, a friend of Dora’s father, and, in earlier
days, a frequent companion of Dora

Frau K, Herr K's wife, and Dora’s father's mistress
A nameless governess of the K's

A nameless young man, who sends Dora a Christmas
present

Dora’s mother, Freud regards her as suffering from
“housewife’s psychosis”, and being somewhat of a
pest, but of little consequence. As a rule, mothers
have but a small role in Freud’s case histories.

We are first introduced to Dora by her father, who de-
scribes to Frend what he thinks the problem is, while she, I
assume, Is sitting out in the waiting room.

Two years ago, he says, when Dora was 16, she was sup-
posed to spend the summer with the K’s in a house they had
in the lake region, He had accompanied her there, but when,
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several days later, he was about to depart, she insisted on
leaving with him, and wouldn’t explain why.

Only some weeks later did Dora tell her mother that Herr
K had tried to seduce her, as the two of them were walking by
one of the lakes. He had written Herr K at once demanding
an explanation. Herr K claimed to know nothing of any such
incident. Frau K had informed her husband that Dora had
lately taken to reading Mantegazza’s Physiology of Love, and
other such stuff. The scene she described was no doubt the
product of a teeming imagination. Since then the K's and
Dora had not spoken to each other.

“‘I have no doubt,” continued her father, ‘that this inci-
dent is responsible for Dora’s depression, and irritability, and
suicidal ideas.” ”

Now Dora is always bothering him to break off relations
with Frau K, but he can’t do this. It is an honourable rela-
tionship, and he can't disturb it for the sake of Dora’s phan-
tasies. Can Freud do something?

Dora’s analysis begins, and she soon tells Freud of another,
earlier, incident that was, he says, “even better calculated to
act as a sexual trauma.” She was 14.

Herr K had arranged for them to be alone in his shop, had
closed the shutters, and then had passionately kissed her. She
had felt disgust, and, without saying a word, run out of the
shop. Neither she nor Herr K mentioned the incident again,
to each other, or to anyone else, except now, Dora to Ireud.

Freud notes the disgust Dora felt, the lack of pleasure at a
sexual approach. He says, “l should without guestion con-
sider a person hysterical in whom an occasion for sexual ex-
citement elicited feelings that were preponderantly or exclu-
sively unpleasarable. . . " A healthy girl, in Freud's view,
would have responded genitally, and not in her alimentary
tract, where Freud locates disgust, ‘The disgust could not have
been due to the person of Herr K, whom Freud had met, and
found “of prepossessing appearance”. Freud, in a lengthy
theoretical aside, elaborates his view of the roundabout sexual
and somatic mechanism of Dora’s disgust.

We note, that besides Dora’s disgust, there was also her
pervasive silence. She runs from K wordlessly. Afterwards she
neither complains to him, nor confides in anyone else. We
are intrigued to know what Dora’s silence means. What was
she feeling? And we wonder if her absence of speech concern-
ing such an event can be without consequence, Freud does
not pursue these questions.

Curiously enough, one of Dora's symptoms is aplonia, a
loss of voice which can last for weeks. This symptom should
be sharply distinguished from the simple act of not talking.
There is a difference between not being able to bring forth
sounds, .and not attempting, or wanting, to speak.

As the analysis proceeds, Freud surmises two things:

(1) Dora is in love with Herr K, and she matters to
him, and
(2) the incident at the lake actually occurred.

Let me elaborate.

After the attempt behind the shutters, K began to woo
Dora, sending her numerous presents, giving her flowers
every day for a year, whenever he was in town. These, of
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course, young Dora accepted, as well as his frequent com-
pany. Her parents, who to be sure knew nothing of the kiss,
saw nothing strange in this married man’s behavior.

Freud interprets Dora’s aphonia in terms of a love on her
part for Herr K. He used to go away on business for short
periods of 3-6 weeks. Dora’s loss of voice, Freud asks, how
long did it last? 3-6 weeks. Now Dora’s sharp eyes had noted
how Frau K would get sick, just when Herr K returned home,
revealing in this way her lack of conjugal affection. Was not
Dora’s case just the opposite: she would be il] just when Herr
K was away: it was as if she said, now there is no one left
worth talking to.

Dora, however, adamantly denies that there is anything be-
tween Herr K and herself. Freud has a hard time getting her
to talk about him. She is much more interested in complain-
ing about her father, whom she accuses of carrying on a rela-
tionship with Frau K, the true nature of which he disguises.
She declares he is hypocritical, dishonest, and interested only
in his own pleasure. In her most bitter moments, she com-
plains that he had formerly handed her over to Herr K as a
kind of barter for Frau K.

Although Freud thinks her charges against her father have
foundation, he notes that these complaints of Dora’s did not
arise till after the lake incident. Prior to that moment Dora
did little to discourage her father’s affair, and, in fact, tacitly
encouraged it.

What happened at the lake?

Dora had been at the K's resort home for several days. One
morning, Dora and Herr K went for a trip together to one of
the more distant lakes. In the midst of a walk, they stopped
and Herr K it up cigarettes for Dora and himself. He began a
long speech, the intent of which soon became clear. He said,
“You know I get nothing from my wife. . . .” This is the only
sentence Dora actually remembers. But it was enough. Dora
slapped Herr K and ran off,

On the return home, apparently by steamer, K again ap-
proached Dora, pleaded for forgiveness, and asked for se-
crecy. Dora turned away, and did not reply.

Later, in the afternoon, Dora was in her room napping,
when she woke to find Herr K at her bedside. She asked him
what he was doing there; he left, but not before replying that
it was his house, and he could go where he pleased.

Dora got a key from Frau K and locked the bedroom door
that night, fearing an intrusion. Sometime the next day, she
realized the key was missing, and suspected Herr K of taking
it.

She left the K's three days later, with her father, and some
time afterward told her mother of K’s proposal.

Freud thinks that, despite the offense, Dora still loves Herr
K, but out of pride and other motives, she denies the very
existence of any such inclination to Herr K. Only a powerful
inner force could bury it so effectively. Dora, thinks Freud,
has raised from the depths a passion for her father, active in
childhood, but dormant since, and now calls on it, as it were,
as a substitute for, and protection against, her feelings for
Herr K. She flees a real affair with Herr K, by indulging in
unconscious phantasies of relations with her father. This re-




newal and exaggeration of her old love for her father accounts
for her jealous intrusiveness in his affair with Frau K.

It is interesting to note here that the psychological move-
ment, as Freud describes it, is not from father to Herr K, as
we might expect, but from Herr K to father, Herr K is not
here viewed as a father substitute; rather her father is a Herr K
substitute. The movement is from the later to the earlier rela-
tionship.

All this is soon confirmed by a dream. Here it is: “A house
was on fire. My father was standing beside my bed and woke
me up. I dressed myself quickly. Mother wanted to stop and
save her jewel case, but Father said: ‘I refuse to let myself and
my two children be burnt for the sake of your jewel case.” We
hurried downstairs, and as soon as | was cutside 1 woke up.”

The dream, it turns out, is a recurring dream. Dora recalls
having dreamt it at the lake, and, as it seems, on those very
nights after K had taken the key from her door. The dream,
Freud suggests, represents a resolution to get out of the house
in which she feels herself endangered. In the dream, her
father replaces the dangerous Herr K, by her bedside, and
leads her to safety. And, of course, in actuality, she does take
advantage of her father's leaving, a few days later, to leave
herself.

Freud continues at length his analysis of the dream, focus-
sing on the sexual inclinations and worries of Dora as a child.
The image of her father beside her bed in the dream, seems
to reflect the distant memory of when he would wake her in
the night to prevent a bedwetting incident.

Thus, in repressing her desire for Herr K, Dora retreats to
her father, who stood by her, lovingly and protectingly, when
she was a child.

But Freud asks himself: “If Dora loved Herr K, what was
the reason for her refusing him in the scene by the lake? Or at
any rate, why did her refusal take such a brutal form?”

The analysis goes on. Dora has a second dream, in which
her father is dead, and she is a wanderer. We shall not go
into it in detail. Suffice it to make the following assertions:

{1) The dream reflects a revenge phantasy against her
father. Freud is emphatic concerning Dora’s
“morbid desire for revenge” against her father,
and K, and, as we shall see, against Freud as
well.

(2) Dora associates a scene in the dream to a certain
young man, who has shown interest in Dora,
and has recently sent her a Christmas present.
Freud thinks he may have matrimonial interests.

{3) Some nine months after the lake incident, Dora
had serious stomach troubles, which the doctors
had uncertainly diagnosed as appendicitis. She
had also a difficulty in her leg, so that she had to
drag her foot, a fact the dream recalls. Freud
suggests that this difficulty with walking was Do-
1a’s symplomatic way of saying, she’d taken a
false step. In her unconscious phantasy, she had
succumbed to Herr K at the lake, and nine
months later, manifested her “pregnancy”. Dora
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does not object, as she usually does, to Freud’s
suggestion, and he takes her silence for assent.

The last day of the year comes and Dora begins her session
by saying, “Do you know that I am here for the last time
today?” and Freud replies, “How can | know, as you have
said nothing ta me about it,” Dora indicates she had decided
to put up with the treatment until the New Year. Freud says:
“You know that you are free to stop treatment at any time.
But for today we will go on with our work. When did you
come to this decision?”

One notes that if Freud is pained at Dora’s surprise an-
nouncement, he does not show it. We should also note the
form his question takes. Most of us, | think, would have
asked what made her come to that decision, but I'reud asks
when.

Dora replies, “A fortnight ago, 1 think.”

Freud remarks, “That sounds just like a maidservant or
governess—a fortnight’s warning.”

Amazingly, this comment touches off the denouement of
Dora’s story, She responds, “There was a governess who gave
waming with the K’s, when I was on my visit to them that
time at . . . the lake.” Freud: “Really. You have never told
me about her. Tell me.”

Dora tells the tale: this governess and Herr K had been.on
strange terms. “She never said good mormning to him, never
answered his remarks . . . and in short treated him like thin
air.”” Not long before the lake incident the governess had con-
fided in Dora: Herr K had seduced her. He had approached
her—the governess—saying things like, “I get nothing from
my wife”.

These words, which the governess reports to Dora, were, of
course, the very ones K later used, in addressing Dora herself.
Dora must have been shocked and jealous, when he made
the same speech to her, which he had made to this other
woman. Freud's earlier question, why Dora had behaved so
brutally to Herr K, seems answered.

Dora completes the governess's tale: After a while, Herr K
had grown tired of her, and they had entered into the silent
war to which Dora had been witness. Even so, the governess
entertained hopes that Herr K would seek a divorce, and
marry her. When this didn’t happen, she finally gave notice.

Freud concludes that in telling the governess's story, Dora
is telling her own. After giving K a decent interval to ap-
proach her again {two weeks in fact), she had told her parents
of K's attempt with her in the hope of indirectly inducing K
to seek her out. In this way, Freud suggests, her longing for
him would have been appeased. To Freud's surprise, Dora
actually nods assent.

Freud tells Dora the situation as he sees it. There had in
fact been talk between the K's of divorce. It's not impossible
that K's speech at the lake was meant to be a proposal, not a
mere proposition. Freud points out to her that she had not let
Herr K finish his speech, and so can’t be sure what he meant
to say to her. An arrangement, whereby she would marny K,
and Frau K would go to her father, would not after all, Freud
tells her, have been so impracticable. Had she gotten preg-
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nant, it would have been the only way out, satisfactory to all

concerned. {Freud seems here to have forgotten the mother.) -

This is why she, Dora, so regretted the actual event, and
emended it in the phantasy which manifested itself in the
appendicitis. Dora must have been very upset, when at Frau
K's instigation, Herr K had not only not come to her, but had
actually denied her story, Freud reminds Dora that nothing
makes her 5o angry as its being thought she merely fancied
the scene by the lake. She had thought K's proposal was seri-
ous, and that he would not leave off, until he had married
her.

Freud tells the reader: “Dora had listened to me without
any of her usual contradictions. She seemed to be moved; she
said good-bye to me very warmly, with the heartiest wishes for
the New Year, and—came no more.”

Part 1. Reflections |

It would be hard to overestimate the importance of
symptoms, for Sigmund Freud. It is the symptoms that reveal
a person as neurotic, i.e., as ill, and the symptoms which, by
tying up his life’s energies, incapacitate him for work and
love. Freud extended the idea of symptom well beyond its
ordinary usage, to include symptomatic actions and the ele-
ments of dreams. His genius lay in determining the meaning
of these symptoms, that is, of what, in the patient’s uncon-
scious thoughts and feelings, they were symptomatic,

Correlative with this emphasis on symptom and meaning
of symptom is a depreciation of the idea of character. Freud
begins one of his essays as follows: “When the physician is
carrying out psychoanalytic treatment of a neurotic, his inter-
est is by no means primarily directed to the patient’s charac-
ter. He is far more desirous to know what the symptoms sig-
nify, what instinctual impulses lurk behind them. . . .”? The
notion of character as something that leads us to act despite
influences and temptations, is missing in Freud’s work, or
barely adumbrated. The word “habit” oceurs almost nowhere
in his writings, When character is talked of, it is generally as
a collection of character traits, that is, symptom-like forma-
tions, the residues of early experiences.

The emphasis on and widening of the idea of symptom,
and the banishment of character, have an important corol-
lary. Psychoanalytic therapy aims solely at the removal—the
permanent removal, to be sure—of symptoms. There is no
notion, in Freud, except perhaps late and grudging, of a
character analysis, that is, of an attempt to turn a person
about from one mode of life to another. All there is, is the
removal of symptoms, and the shifting of mental contents.

Interestingly, however, symptomology is not the whole
story of neurosis for Freud. At one point in Dora’s analysis,
Ireud tells Dora that the whole purpose of her illness is to get
her father to break off with Frau K. He goes on to say: “I felt
quite convinced that she would recover at once if only her
father were to tell her he had sacrificed Frau K, for the sake
of her health.”
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So a neurosis is here regarded, not just as a collection of
symptorns, but as a single thing, with an aim, that can be
overturned at a single blow, under the right circumstances.
There is a purpose, a motive, for being ill,

Freud emphasizes the distinction between the motives of
iliness and the material—the thoughts and wishes out of
which symptoms are formed. This distinction is not easy to
understand. What is the difference between the wishes from
which particular symptoms spring, and the motives that ac-
tuate a neurosis as a whole? I think what Freud means is that
the wishes of a neurotic give rise to fantastic, that is, imagi-
nary, satisfactions, that are embodied in the symptoms. The
motives, by conirast, are real, in the sense that the neurotic
is—through his neurosis—really trying to accomplish some-
thing. Dora, e.g., is, according to Freud, trying to separate
her father and Frau K, not only in her phantasy, but in actual
fact.

Not every neurosis seeks to manipulate the environment in
this way. Sometimes the motives are, according to Freud,
“purely internal—such as a desire for self-punishment.” At
the very least, “falling ill involves a saving of psychical effort;
it emerges as . . . the most convenient sclution when there is
a mental conflict (we speak of a ‘flight into illmess’). . . "
This is exemplified in Dora’s case, by her flight-—both literal
and figarative—I{rom Herr K, and her turning to fanciful, but
unconscious, satisfactions with her father.

In this regard, Freud, reflecting on the case, raises the
question: what would have been Dora’s reaction, had Herr K
{(informed that Dora’s “no” was not wholehearted) persisted in
his attentions. The result, Freud says, might have been the
total overthrow of her defenses, “a triumph of the girl’s affec-
tion for him over all her internal difficulties.” But she might
equally well have taken it as an opportunity for revenge, and
rejected him again. The repression of her tender feelings for
him could have been lifted, or it could have been reinforced.
One can't tell which.

Freud elaborates: “Incapacity for meeting a real erotic de-
mand is one of the most essential features of neurosis.
Neurotics are dominated by the opposition between reality
and phantasy.” What they long for in phantasy, they will flee
from, if it presents itself in reality. Neurosis is the flight from
reality into unconscious phantasy,

We should emphasize several things:

(1) Freud is saying a neurosis need not wait for
psychoanalysis to be cured. There are more straightforward
possibilities. In Dora’s case, her father, certainly, and Herr K,
possibly, could have acted in such a way as to take away Do-
ra’s illness. We wonder, though, whether there was anything
Dora herself could have done.

(2) In his willingness to envisage Dora and Herr K together,
Freud seems strangely blind to Herr K's moral failings, and
his generally poor relations with women. Is it not at least
possible that a relationship with K would have worsened
things for Dora?

(3) When Freud says neurosis is the flight from reality into
unconscious phantasy, he seems to define neurosis, and, by
implication, distinguish it sharply from normality. However,




he avoids such a definition, and, later, in, e.g., the General
Intreduction, explicitly maintains the lack of a theoretical dis-
tinction between neurosis and normality.® As an important
consequence, the theory of psychoanalysis in his view applies
to all men, not just to those who are clearly neurotic.

(4) That from which and to which Doxa flees is the sexual,
retreating from her lust for Herr K, to her lust for her father,

Freud says: “Sexuality . . . provides the motive power for
every single symptom, and for every single manifestation of a
symptorm.” And again he says: “. . . I can only repeat over
and over again—for I never find it otherwise—that sexuality
is the key to the problem of the psychoneuroses. . . ."”

In a 1908 essay considering the question why modern man
is so much more nervous that his predecessors, Freud allows
some weight to factors suggested by others: discoveries and
inventions that bridge time and space, increasing competi-
tion, hurry and agitation, participation in political life, the
stirnulation of modern literature, and so on, but he concludes
“the injurious influence of culture reduces itself in all essen-
tials to the undue suppression of the sexual life in civilized
peoples. . . .74

The case of Dora seems to conflirm this. The tale scems to
be, int overwhelming measure, the tally of her sexual inclina-
tions and difficulties, Although not all of Freud's interpreta-
tions strike us, nor, 1 imagine, Dora herself, with equal co-
gency, still, the impression of the importance and relevance
of sexuality is inescapable.

On the other hand, reading the story, we also gain the
impression that Freud has a particular orientation, and is on
the lookout for the sexual. The possibility arises that there are
other factors, important in neurosis, which Freud overlooks.

One of the aspects of Dora which Freud the theoretician
ignores, even as Freud the storyteller reveals it, is Dora’s si-
lence. The fact of her non-speech is striking: it is present dur-
ing, and after, the kiss when she is 14, and in the crucial
incident at the lake, and during her analysis, especially at the
end, when she waits till the last hour to let Freud know her
plans. Dora, in fact, has the habit of not speaking on crucial
occasions,

Now it is curious that Freud does not attend very much to
Dora’s silence. For, in the first place, psychoanalysis is the
“talking cure”; speech is the tool of Frend's trade. We might
expect to find something commensurate and opposite in the
condition it treats. In the second place, words have a curious
and perhaps important role, as it happens, in Freud's psy-
chology.® 1t is they which allow for the existence in us of that
which is distinct from the primal psyche, from the uncon-
scious. In a way hard to understand words give tone and qual-
ity to the purely quantitative charges and excitations of the
unconscious mind. We should note, though, that there is no
good account in Freud, of speech, as opposed to words, or, as
he sometimes calls them, word objects,

In the third place, the symptoms themselves “speak”, as
Freud puts it, and can even enter into the dialogue, during
therapy. Did not Dora’s aphonia tell Freud of her love for
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Herr K? We would be curious to know the connection be-
tween Dora’s deliberate not speaking on certain occasions,
and her occasional helpless voicelessness, lasting for weeks.

It may not be unimportant, therefore, to reconsider Dora’s
story, especially the crucial lake incident, from the viewpoint
of her silence.

To begin with, I think we should assume that Dora was a
fairly isolated young person. Her parents, certainly, do not
have the proper concern for her. There seems to be no one to
whom she feels able or willing to confide important things
about herself. It's a lonely and loveless existence.

Now Herr K kisses her when she is 14, He and Dora estab-
lish a silent pact of silence on the episode, and then, this
weak man, ignored by his wife, begins to pay court to Dora.
He brings her gifts and woos her with flowers, beneath her
parents’ unseeing eyes, for two years.

What does Dera feel for him? We do not, and cannot,
know precisely. This much seems clear: he means a great deal
to her, and he is the principal and perhaps only buffer against
her isolation. Tt is likely, too, in a ripening young woman that
her sexual feelings are stirred up, with all the uneasiness that
entails, and that her vanity is tickled. In addition, he is a
friend of her father, and she must feel towards him, what a
child feels towards grownups: he is one of the revered them,
someone slightly fearful.

Now K's awkward proposal at the lake, whatever its im-
mediate sexual intent, could have the effect of clarifying Do-
ra’s posture towards him, and his towards her. K may even
have that intention, in part; he is, in effect, asking Dora to
drop her childlike and passive role, and tell him where he
stands in her eyes. It is important to keep in mind that he
does not know about Dora’s knowledge of his affair with the
gOVerness.

Dora cannot be certain what direction the relation will
take, if she speaks, nor can we. If she had spoken—I mean
spoken plainly from her heart—it is most likely that at that
moment her first expressions would have been colored by an
anxious and jealous rage. Herr K is insulting her; he is trying
to seduce her with the very words he used on someone else.
To have expressed her wrath and the cause of her wrath
would have marked the moment as a turning point: this
couple would have had to come clean with each other, Their
relationship could end, or it could clarify itself into some
form of friendship, or into something else. It is impossible it
would stay the same; for Dora, by expressing her wrath di-
rectly, would have established her young self as Herr K's
equal, a being of moral judgement and responsibility. Her
words would have stung Herr K much more sharply than her
stap. But at least he would then have known the charge, and
would have had the opportunity to explain, and to show him-
self in either a better or a worse light,

Dora does not speak, and by running away, denies Herr K
speech as well. Not speaking at this moment becomes deci-
sive for Dora’s life, for her relationship to Herr K, and for her
neurotic state of soul, By not truly responding to him——by
acting out some Victorian pantomime—Dora loses all.

13



The College

She also keeps all. The relation never has a spoken ending,
and, in her secret imagination, can continue forever. Her
feelings for Herr K were never acknowledged to him; she can
be safe in the thought there was really nothing between themn.
She can derive the sweet pleasure of the vengeance of dental,
at the same time that she denies that anything was ever at
stake. She maintains her childish innocence, and her wom-
anly pride. It all remains confused, conflicting, and murky,
and Dora soon finds herself in that comfortable and agonizing
state of isolation called neurosis.

We now have two stories of Dora, centering on the lake
incident, Freud’s, which describes Dora as a woman in con-
flict, and in which her sexuality plays the key role, and
another, in which her isolation and her silence predominate.

The impulse to reduce the second story to the first is strong;
to see, for example, Dora’s silence as the manifestation of
some, as yet unknown, sexual inhibition from childhood. But
would it not be equally possible to see the first story in terms
of the second? Would Dora’s sexuality have been so impor-
tant in her life had she had a decent grounding in the human
sphere of speech?

Moreover, it would seem better to take Dora's speechless-
ness on its own terms, at least at first, and possibly always.
We have, by implication, characterized it, as a way of gaining
very great satisfactions, with a minimum of effort, or respon-
sibility. Dora can, through it, stay passive, and confused. At
the same time, she gets the bitter satisfaction of punishing K,
and a sense of being righteous. But that is a false sense, since
she treats K unfairly, for she does not give him a fair trial.
Her non-speech is a lying non-speech, for it is she who, be-
fore K, denies that anything happened at the lake.

But what about psychoanalytic therapy? Is not its effective-
ness the warrant of the strict truth of Freud's hypotheses? Let
us assume for a moment that effectiveness. In what way must
that therapy be understood, to be taken as confirming Freud's
theories?

Freud says (in the General Introduction): “The solving of
[the patient’s] conflicts . . . succeeds only when what he i
told to lock for in himself corresponds with what actually does
exist m him. Anything that has been inferred wrongly by the
physician will disappear in the course of analysis . . . and be
replaced by something more correct.”® The words of the
physician must correspond exactly to what lies buried in the
patient’s unconscicus. The patient is cured when he finds in
himsell what the physician has proposed. Only the literal
truth has any effect, and a cure is a vindication of that truth,

But since when have people been so moved by an exclusive
use of the literal truth? Must not the story of herself that
Freud gives Dora contain the seeds, at least, of an
encouragement to be different from what she was? Let us ex-
amine the therapeutic advantage of Freud's vision of Dora,
from this viewpoint.

| think Freud’s account and his approach can help Dora in
several ways: first, it makes clear to her that something was at
stake, that she did, like an idiot, give up a great deal, with
little recompense. Second, it gives her a story of herself,
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which, although not flattering or precise, still does picture her
as a grown woman, with lusts and loves and even pregnan-
cies. It gets her thinking of the person she could be, as if she
already was that way. Thus, there is an element of
encouragement. Third, it portrays Dora as having precipi-
tously fled from the possibilities of womanhoed, into shame-
ful and childish phantasies. So there is an element of reproach
as well. Fourth, it gives her the example in Freud’s own
speech, of honesty and ecandour, not as an explicit teaching,
but as something to be absorbed, as it were, through the skin.
Facing the forbidden topic sexuality is important in itself, but
important in this regard as well. We conclude that
psychoanalysis can help Dora even if as descriptive truth
it is partial or even distorted,

Nevertheless, we can’t help thinking that a therapy based
on a limited view of human nature, must, in the long run,
prove itself limited. If it is possible to generalize from Dora,
and claim that every neusosis involves an evasion or a distor-
tion of the human power of speech, then any complete
therapy, if such there be, must take this into account.

Psychoanalysis is, as it were, the laying on of words. But
human speech is more that that. Speech must be two-sided.
If an important part of the patient’s neurosis is the retreat
from the unpredictable two-sidedness of speech, then should
not such speech play an important part in psychotherapy?

Freud himself raises the question whether it would have
been beneficial for him to have bestowed on Dora the affec-
tion, the “warm personal interest”, she so much needed. To
do so, he says, would have been deceitful. Freud implies he
felt no affection for the girl. We must wonder: did he feel no
affection for the girl?

In his desire to be scientific, to be objective, Freud places a
severe hindrance on the very therapeutic enterprise that he
inaugurated. By avoiding the human communion, which
speech affords, the analyst himself becomes less than candid,

" his theory less than sound, and every psychoanalysis no more

than a fragment.

Epilogue

Some 15 months after the end of treatment, Dora paid
Freud.a visit. She said that after leaving treatment, she’d been
“all in a muddle”, then her attacks had grown less, and her
spirits had risen. One of the K's two children had died in May
and Dora took the opportunity to visit them. Freud says: “She
made it up with them, she took her revenge on them, and she
brought her own business to a satisfactory conclusion. To the
wife, she said, ‘1 know you are having an affair with my
father’, and the other did not deny it. From the husband she
drew an admission of the scene by the lake which he had
disputed, and brought the news of her vindication home to
her father. Since then she had not resumed relations with the
family.”

To us, Dora’s outspoken revenge marks her as half cured.
The callousness and passivity of her timing make clear it is at
best half a cure.




To Freud's surprise, Dora tells him that in October she’d
had another attack of her aphonia, which lasted six weeks. He
asks her what might have excited it. Dora is evasive. “She had
seen someone run over by a cart. Finally she came out with
the fact that the accident had occurred to no less a person
than Herr K himsell. She had come across him in the street
one day . .. he had stopped in front of her as though in
bewilderment, and in his abstraction he had allowed himself
to be knocked down by a cart. She had been able to convince
herself, however, that he escaped without serious injury. She
still felt some slight emotion if she heard anyone speak of her
father’s affair with Frau K, but otherwise she had no further
concern in the matter. She was absorbed in her work, and
had no thoughts of marrying.”

There, pretty much, is the story of Dora. Freud let quite
some time elapse, before handing it over to his publisher, a
fact which allows him, and us, the following ending;

“Years have again gone by since her visit. In the . . .
meantime the girl has married, and indeed—unless all the
signs mislead me-—she has married the young man who
came into her associations at the beginning of the analysis of
the second dream. Just as the first dream represented her
turning away from life into disease—so the second dream an-
nounced that she was about to tear herself free from her

father and had been reclaimed once more by the realities of
life.”
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““The Scientific Revolution Will
Not Take Place”

by Thomas K. Simpson

“The Scientific Revolution will not take place.” Surely this
proposition, which I have taken as the title of my lecture to-
night, makes a very curious claim. T have not altogether lost
my senses of sight and hearing—-I recognize that we are sur-
rounded, beset by evidences that something enormous is
going on, something which by common consent we call the
“Scientific Revolution,” or its products. I understand that we
have “split the atom,” that we have begun our exploration of
“space,” that we are, at an ever-increasing rate, raiding the
Earth of its natural materials, and converting them by art into
synthetic surrogates, or into a new Earth of wastes. Let me
make clear: this is not a lecture in which I will attack modern
science and its triumphs—I am, I attest, one of its most de-
voted admirers. And not only what we call “science,” but that
even greater rational order which we call “technology,” in
whose service for the most part science works—and even be-
yond these, that still more vast and impressive technology of
corporate structure, law and finance, which energizes and di-
rects the motions of the whole. All of this immense system of
thought and action, in which “science” in the strict sense
plays a relatively limited role, constitutes our modern, tech-
nical world—the world of our “Scientific Revolution.” I am
not unaware of it, and [ do not fail to respect and admire it.
We cannot move in any direction, even in thought, without
sensing that it is present, that we are in some way part of it.

How, then, can I possibly assert that “The Scientific Revo-
lution will not take place™? Let me repeat: there is no doubt
that something has taken place, and we know that we call it
the “Scientific Revolution.” But we know, too, that there is
something deeply, pervasively wrong with it. Tt has, it seems,

This is the text of a lecture given at St. John's, Arnapolis, on 27 January
1978, and at the University of Notre Dame on 21 February 1978. In the
latter instance it was as a university lecture under the sponsorship of the
General Program of Liberal Studies at the univessity. Mr. Simpson is a
member of the Santa Fe faculty.

16

a serious internal defect—perhaps it should be “recalled.”
This new world, which is so pervaded by rational
technologies, is also obviously mad. It is hardly possible to
find a kinder term: we live in a world which is insane. 1
realize it is not polite to call attention to such things, and
these days it is hardly done—we no longer refer in public to
the fact that our world is poised to blow itself to pieces—
men, women, and children——on the instant, and that our
most advanced and luxurious technologies are dedicated first
of all to this very purpose. Qur most intelligent mathematical
strategies, our most intricate electronic techniques, are de-
vised specifically lo compute and implement mass death and
long-term debility. Ranked beneath this master-madness is a
hierarchy of destruction of the Farth and tyranny over the
human race, all masked with a verbal technology of hypoc-
risy, of “freedom” and “peace” and “progress,” which is itself
perhaps the ultimate affront to reason. 1 have said too much,
beyond the bounds of politeness, and I will not labor this
point: but T take it as evident that we live in a world which,
while it is pervaded by reason in a limited technological
sense, is at the same time dominated by irrationality on a
scale which can only be called madness.

Now this, I submit, is not the real Scientific Revolution.
We have had something else, we have not had the Scientific
Revolution, And I fear that we never will. So the title of this
fecture is seriously intended——not, perhaps, as an absolute
assertion, but as a proposition worthy of anxious attention: as
a problem for serious concern.

Well, if this is not the Scientific Revolution, what would
that real Scientific Revolution be? To answer this question, |
suggest that we seek help, and where better than from the
authors of the original Scientific Revelution themselves?
Something has gone wrong. Very well, let us go back to the
original designers, to the Instruction Book, and determine, if
we can, where we have made our mistakes. There would be,
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of course, many worthy candidates as consultants in the
case—Galileo, Descartes, Newton; some maverick might
even suggest Ptolemy—but | propose to turn to Francis Ba-
con. In many ways, Bacon can be faulted—for not having
adequately anticipated the role of formal mathematics in the
new sciences, for not having contributed to scientific dis-
covery himself, even for having been out of touch with the
science of his own time, or for having made some bad judg-
ments on topics such as Copernican astronomy. But Bacon
drew up a set of plans for the Scientific Revolution with a
boldness of vision and thoroughness which are unique. The
very fact that Bacon did not devote his life to science per se,
but rather to the law, to Parliament, and to affairs of state—
and yet all the while kept in the forefront of his mind his own
project, to introduce a new era of reason for mankind—may
suggest that he would be better able than most to view the
Scientific Revolution synoptically, in its social aspect, as a
human proposition. That is, Bacon may have most to teach
us precisely in that aspect of the Scientific Revolution about
which we have most gone wrong. So, for tonight, I shall take
Francis Bacon as author of the Instruction Book for the Sci-
entific Revolution, and seek his counsel about our errors.

Bacon wrote a very great deal, the largest part of it about
“science” in the broad sense in which he took the term. In
part, the complexity of his writings—-overlapping, unfinished,
attacking the same topics by way of a variety of literary forms
and disguises-—has to do with the delicacy of the rhetorical
problem which he faced. He, too, thought he faced a world
gone mad—seized, he said, with a kind of frenzy he called
idolatry—and he hoped, as a practical proposition, to per-
suade the world that it was indeed in such a condition, and
that it should undertake on a large scale a course of radical
therapy. Conversation with a madman about his problem is
always touchy. But what made Bacon’s problem unusually
difficult was the fact that he was addressing these snggestions
to his employer, the King of England—Bacon was Lord
Chancellor, a kind of Henry Kissinger, to King James, and he
was intent on persuading James of the urgency of funding a
varicty of projects of deep reform. Therefore he tended to
disguise his purposes and adjust his methods in the manner of
practical politics,

He tinally drew together, however, his program under one
great heading, as the Magna Instauratio—the Great Instau-

ration, the “great restoration,” or “renewal”. By this he
meant the restoration to mankind of an original governance
of the Creation-—or the restoration of the Kingdom of Man.
The Great Instauration required many parts, of which Bacon
could not have hoped to complete more than a few in his
own lifetime. In fact, what we have consists primarily of the
first two parts, the Advancement of Learning {put into the
common tongue, Latin, and enlarged, as de Augmentiis Sci-
entiarum, “On the Increase of the Sciences”), and the
Novum Organum, which is the text I believe currently on the
list of Gieat Books. These are the two works, the first, com-
pleted works of the Great Instauration, which [ will have
primarily in view tonight, though some others lurk in the
background.

THE BACONIAN ACCOUNT OF THE “SCIENTIFIC
REVOLUTION”: THE NEW ORGANON AND THE
OLD

Bacon, as we see, did not call his project the “Scientific
Revolution,” but rather the “Great Restoration,” or “Great
Renewal.” Why Bacon thought of his project-as a “renewal,”
rather than a “revolution,” as we do, I think we shall see, But
with this interesting difference, his “instauration” is the real
“revolution”—in effect, we may without injustice think of his
overall work, his book of books, as if it had been entitled The
Scientific Revolution instead of Magna Instauratio. In it he
tells us, through stages of preparation, analysis and example,
what the new era is to be, and what it is to bring to man—
what, indeed, man is to become under the new dispensation.
We should, then, be able to extract from Bacon's wark, if not
exactly a definition, at least a characterization of the real Sci-
entific Revolution. Let us try.

Bacon tells us, directly enough, that he intends the “resto-
ration of the Kingdom of Man"—but what might this mean?
It appears to mean to Bacon the resteration of man’s reason,
at least in part, to a state of integrity it possessed before the
Fall, and a corresponding return to man of his dominion over
the Creation, including above all the rational direction of his
own life. Tt means the cancellation of all the counsels of de-
spair which have burdened him over the ages: dark advice
from the ancients, in the mode of tragedy; and admonitions
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from the theologians, concerning the Fall and the corruption
of human powers. These counsels have, one or the other,
over the ages denied man’s competence to guide his own af-
fairs, or to command his own resources or the resources of
nature toward goals of his own determination. Although there
seems to have been abundant evidence over the ages to sup-
port these dark views, this long era of denial Bacon tells us is
to end with the advent of the Instauration. It is, surely then, a
bulletin of Good News, a Gospel message; and ! think indeed
Bacon saw his own work—as Newton later was to see his—as
a stage in the historic work of the Holy Spirit in the world, a
stage on the way to the Final Days. He calls it, not an inven-
tion of his own, but a “Birth of Time.”

What is this renewed, restored teason to be, and how is it
to function as the basis of a liberated world? To answer this
question, Bacon writes that part of the Instauration called the
Novum Organum, or New Organon. This is the body of logic
in the broadest sense, a theory of language, which is to an-
swer to, and replace, an old “Organon,” which is Aristotle’s.
To grasp the character of the great reversal Bacon intends, we
will do well to begin by contrasting the new organon with the
old.

Aristotle’s Organon consists of a body of works, beginning
with the Categories, going on to the work called On Interpre-
tation, and extending through the so-called Prior and Pos-
terior Analytics, the Topics and Sophistical Refutations. To
these we should in principle add the Rhetoric and the Poetics,
which together project the account of language and the
theory of scientific argament onto the looser subject matter of
human situations, on the one hand in the enthymeme of
rhetorical argument, and, on the other, in the logic of plot
and character in works of poetics. When this body of work,
the Old Organon, is taken as a whole, we see that it consti-
tutes a formidable bastion of the liberal arts, indeed the foun-
dation in the arts of language of Aristotle’s body of works on
the sciences and the arts. And all of it, Bacon in effect
claims, is based on error, and must be taken down and recon-
structed from the beginning, One often hears it said that
Bacon introduced a new theory of induction, called “scien-
tific inference” or something similar, and thereby introduced
the Scientific Revolution: but in fact his own view of his task
was very much broader. Although induction is indeed at the
center of the enterprise, as we shall see, the foundations of
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the new human reason are very much more extensive,

At the outset of the Organon, in the Categories and On
Interpretation, Aristotle explains what words are and what a
proposition is: we might say, he begins by teaching us how to
talk. And it is exactly here that Bacon's criticism begins—
Aristotle, he claims, has taught us to talk wrongly. Aristotle,
according to Bacon, misunderstood what words and proposi-
tions are, and therefore his “categories,” his modes of predica-
tion, are systematically misleading. In tumn, his syllogisms,
whose theory is developed in the Prior Analytics, become
chains of reasoning based on invalid words and propositions,
and hence arguments of mere words, words empty of mean-
ing, and thus, finally, empty arguments. For Bacon, then,
the Scientific Revolution begins at the beginning, by teaching
us to talk anew—nothing less will do the trick. How can this
be?

Roughly speaking, Aristotle’s theory of language can be
thought of in terms of wiunos, imitation. For he tells us at
the outset of On Interpretation that there are in the soul
likenesses (buotdpara) of the things which are in the world
{r& Bvrer); words, in turn, are conventional signs of those
likenesses. That is, the human soul is for Aristotle in a direct
and natural relation with the world: the careful, studious
mind reflects the world in this mimetic mode, and in turn,
the woild is projected into human speech and the written
word. So it comes about that in Aristotle’s Organon—the Old
Organon—the structure of the world is reproduced in the re-
lations among words and propositions; the theory of language
is a theory of the grammar and logic of the world itself. For
Aristotle, then, learning and speaking are direct and natural
acts, They are not necessarily easy, but they are within the
compass of human virtue. One measure of this is simply in
terms of scale: one man, in a lifetime devoted to study, might
hope to gain mastery of all the principal arts and sciences—
after all, Aristotle did!

For Bacon, this is all wrong; not because of technical
errors, correctable by a new adjustment of the theory of in-
duction. On the contrary, I think Bacon respects the integrity
of the Old Organon from a technical point of view: it is a
correct Organon, but for the wrong world: the right Organon,
for the wrong world. As Bacon explains, he and Aristotle
really have no argument with each other—they cannot possi-
bly, because, strictly, they do not speak the same language.
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The abyss between the old world, the world of the Old Orga-
non, and the renewed world of the Noyum Organum is so
great in Bacon's view that one world can barely communicate
with the other. Aristotle would be right about language, that
is, if the world we lived in were indeed the world he describes
in the Physics—a world of eternal forms, without past, future,
or history: without beginning or end in time: an uncreated
world, a world which does not have ruling over it a Lord
God, omniscient and omnipotent, its Creator. Forms would
then inhabit the world in the way Aristotle imagines they do,
and mind would then have easy commerce with them, by
nature, in the mode of pipgnoes. But, Bacon says, the ways
of the Lord God in the Creation are totally different from
this, and man’s ways of thought and speech must be corre-
spondingly different, as well.

Creation is a mystery: Aristotle is altogether right to argue
in the Physics that there could not have been a creation, be-
cause from the point of view of reason it is indeed unthinka-
ble that heing should arise out of nothing. The world created
by the Loid God, then, incorporates the impossible; it is not
an object natural and accessible to the mind, but rather di-
vided from mind at the outset by the mystery of Creation.
Those forms which God made in the first days are not the
eternal forms of the Physics, natural objects for the mind, but
themselves mysteries of the Creation, secrets, not impressed
on the surface of nature where mind can have easy commerce
with them, but embedded deep beneath the phenomena.
Mind, then, cannot grasp them by mere pipnois—the
forms of cats and gold and heat are superficial, our ideas of
them are correspondingly erroneous, and the words of our
language, signs of these erroneous ideas drawn from superfi-
cial forms, are not the right words. To find the real forms, to
learn to speak the real words about the secrets of the Crea-
tion, requires not mature but grt, and long, strategic effort:
that newly discovered art which Bacon sets forth in the New
Organon, and which he calls “The Interpretation of Nature.”
In the interim, at the point of tangency of the old and the
new worlds, the encounter, Bacon’s rhetorical strategy is to
use the old words, for we have no other common coin—but
warns us te read with caution: a word like “form” in its old
and new uses will not mean the same things, words will not
mean even the same kinds of things.

Not only did Aristotle, according to Bacon, speak the

wrong words; he misunderstood predication. Aristotle teaches
us in the Categories to say of a certain white object, not sim-
ply “This body is white,” but more strictly, “Whiteness is in
the body,” or still more strictly yet, “A particular whiteness is
in the body” (1t Aevkdv év 7@ adpart éori). One thinks of
whiteness as a form, a quality, which has come to be in this
particular body, this stone. The crucial notion in predication
is being: the stone is white, or whiteness is in the stone. Even
in the triumphant formulation of motion in the Physics, Aris-
totle understands motion as occurring between two states of
being, actual and potential—thus if the stone is bleached or
painted, it is first potentially and then actually white. Be-
tween the states of potential and actual whiteness, the motion
of becoming white is something of a blur.

For Bacon, this again requires radical correction: predica-
tion is not fundamentally of being, but of action or operation.
“Form,” he says, means law or pure act. Law ordains the act;
so, for example, where there is heat, that law which is the
form of heat is present, and so is the act which the law or-
dains, If we heat our white stone, it is not that something—
hotness—comes to be there, but that something comes to
happen there. Heat will not be something in the stone, but
something going on in the stone. Whiteness, or heat, will be
something going on.

Let us look at one specific example of predication from the
New Organon, to see what it will mean to predicate law
rather than Aristotelian form. This example happens to be a
negative proposition concerning heat, one of the initial find-
ings of a sample “interpretation of nature” Bacon offers as a
paradigm of the new method, namely a search for the form of
heat. The investigation has shown that, although in some
cases such as that of air, a substance when heated becomes
rarefied, this is not universally the case, and so the following
negative predication is to be made:

“Rarety does not belong to the form of heat.”

This sounds innocent enough as a propositional form, but
that is because it has not yet been recast into the appropriate
mode of predication. The real predication will express law
and action. Transposed into the predicates appropriate to the
New Organon, which is to say, appropriate to God’s Crea-
tion, we get the following pair of expanded propositions:
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“It is possible for man to superinduce heat in a dense body.”
and

“It is possible for man to reduce or prevent heat in a rarefied

body.”

The first, short form was merely a mode of predication bor-
rowed from another world. The expanded form, the true
mode of predication for the new world, is operational: it tells
us what works the law of heat permits us, or does not permit
us, to do, The true meaning of “form” is just such a law of
operation. The Creation is ordered, not by static forms which
are objects of contemplation, but by fixed laws ordaining ac-
tion. These, too, are intellectual objects—but objects of a
faculty which is itself new, despite its old name: intellect
primarily ordered to works, not to thoughts—or better, to
thoughts which are works.

Bacon intends no deprecation of intellect here. It is crucial
for him that the first work of the Creation was Light—but
that Light is the beginning of a sequence of Works. In turn,
he sees the Sabbath of the Creation as contemplative, but that
contemplation is a contemplation of works completed and
good. Bacon’s understanding of form and intellect might be
seen as a counterpart to other theories of forms: and the Crea-
tion story, as Bacon interprets it, as a surrogate for the
Platonic myth of recollection. That is, Plato and Bacon
deeply agree that truth exists and is accessible to man—that
learning is possible. They agree, too, that this means that
forms exist, and are the objects of our intellectual search. But
the new forms are not within us, or to be sought by a dialecti-
cal examination conducted in private, as an inquiry into the
content of our own souls. They are within the Creation, but
external to us, and the possibility of learning is assured—
Meno’s question, which Bacon asks himself, is answered—by
the possibility of conducting a dialogue with Nature, Our
“forgetting,” our Lethe, was the Fall, in which, in the vanity
of false philosophy based on a false understanding of the na-
ture of knowledge, man turned away from God’s Creation
and thereby lost the power to seek true forms, But that power
remains latent within us, and can be restored by an act of free
will, an act of deep humility, in which the vanity of the phi-
losophers is rejected, and man turns instead to a long, patient
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dialectic with Nature. This is the Baconian peripety, which
would make man once again teachable, and this willingness
to be taught by God through the Creation is for Bacon the
foundation of the Scientific Revolution.

Against Plato’s visions of the Forms, Bacon sets the image
of the Garden. The Garden is of course an object of contem-
plation; but it is not simply an image of order and beauty, it is
an image of Works: in which man will find, not static truths,
but an intellectually luminous task. That Garden is the Crea-
tion; man’s intellectual task is to know it, and thereby to gov-
ern and cultivate it, in the Kingdom of Man. Otherwise said,
the Kingdom of Man is Bacon’s counterpart of the Platonic
Republic. Where the Republic is ordered to the forms, that
is, to knowledge as the highest good, for Bacon God's forms,
the laws of Nature, are ordered to the Kingdom of Man as the
Light of the First Day is ordered to the Creation. It is as a
Work that the Creation is to be grasped by intellect as lumi-
nousty good.

Bacon's INDUCTIVE LocGIC

I have been anxious to emphasize the total reconstruction
of the arts of language which Bacon undertakes, and therefore
have spoken thus far about the first elements of the Organon,
the word and the proposition. It remains true, however, that
the central issue is “induction”—for it must be by a reformed
mode of induction that the new secret words and operational
predications are to be found out. We should consider first
what we may mean by “induction” in general, and then very
briefly compare the accounts of induction in the Old and the
New QOrganons.

Our Latin word “in-duction” means a leading-in; Aristo-
tle’s terms, dw-ayory) or ém-ayaryn, suggest leading-up to a
goal, and of course the Platonic imagery is of an upward as-
cent, Whether we figure the process as moving inward or
moving upward, it is in any case the primary phase of the
learning process. Induction is the mode by which we move
from initial confusion to clarity, from the obscurity of com-
mon opinjion or sense perception to the light of first
principles—or, as Aristotle says, from what is most knowable
to us, to what is most knowable by nature: i.e., from what
appears to be clearest, to what really is clearest to the mind.
This is of course not the only kind of learning that we do:
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when we learn from Euclid, we are, in the first instance at
least, moving the “other way”—taking the {irst principles as
known, and deriving a long series of consequences from
themn. This is “de-duction,” the motion “downward”. Aristo-
tle calls this second operation of reason &mé-8etfis, or in
Latin de-monstration, showing the consequences which follow
from the first principles, which are either best known, as in
true scientific argument yielding émamipm, or are granted
by the Jearner for the sake of the argument, as sometimes has
to happen at the cutset of cur study of Euclid, in relation to
the definitions of “straight line” and “point.”

Now this second phase of reasoning can, in some sense, be
carried out by that method which Aristotle teaches in the Old
Organon, calling it ovA-hoyioruos, syllogism, the art of
weaving propositions together into a binding demonstrative
chain. If you have ever tried to apply Aristotle’s theory of
syllogism to Euclid’s text, 1 think you will have discovered
something that Aristotle, or the fate of his texts, has
omitted—namely, the theory of the relational- syllogism,
ovhhoyirpés in the case in which the predications are of
relation, wpds v all that seems clear about this is that Aristo-
He did not really intend to omit it. But with all this theory of
deduction, Bacon has no serious complaint. The issue be-
tween Bacon and Aristotle or Plato is over induction—but
since this is the original, generative motion of the human
mind, it is really reason itself which is at issue. Bacon claims
that Aristotle and Plate are wrong about the very nature of
human reason, in being wrong about induction.

With this understanding of the significance of the question
of induction in general, we can turn now to Aristotle for his
own account of the inductive process. [ take the following
passage from the close of the Posterior Analytics, Aristotle’s
book about science; although it is likely to be familiar to most
of you, 1 am going to quote it at some length because it
epitomizes that concept of a natural process of induction
which Bacon feels is a fundamental and ruinous error:

Thus from sense-perception (alofnots) arises
memory . . . and from repeated memory of the same
thing arises experience (&épwetpia); for memories
which are many in number are one in experience.
From experience, or the coming to rest of the uni-
verse (7o ka@éAov) out of the many in the soul—of

the one out of the many, the one which is the same
in them all—arises the first principle (&pxm) of art
or of science, . . .

Thus these powers (€ees) . . . arise from sense-
perception, just as, when a retreat has oceurred in a
battle, if one man halts so does another, and then
another, until the original position is restored. The
sonl is so constituted that it is capable of having this
happen to it. . . . Ttis clear then that for us the first
things {ré wp&ra) are known by means of induction
{(emayoyn).

Now, we certainly do the sort of thing Aristotle describes
here, all the time—the process is altogether familiar. But ac-
cording to Bacon, what resulls is not at all the true first prin-
ciples, rox wpéTe, but only popular wisdom, an account of
the mere surface appearance of things—what both Bacon and
Newton call vulgar, ie., common, impressions, as opposed
to truth. Experience does not in this way present us with the
true universal; it is not present in that first “halt” in the soul.
The soul is not “so constituted,” as Aristotle claims, that it
can in any sach natural way arrive at serious truths. When
Aristotle goes on to say here that “# must be intuition (vévs)
that apprehends the first principles” he is, for Bacon, sealing
his error. Unaided »6vs, in its natural, spontaneous opera-
tion, merely assembles our perception of the surface of things:
to take this for truth, and the objects of ¥éds thus arrived at as
the true wpdra, first things, is to substitute the surface for the
underlying reality of the Creation—to substitute a merely
human concept of truth for the Divine. For Bacon, this im-
position of an opaque screen between man and God is the
real temptation by which Satan, through the offer of an illus-
ory “truth,” led man to sin and the loss of Paradise. Aristotle,
and mankind in his train, are not simply in philosophical
error; this substitution of vain péis for Divine truth is idolatry
and sin. Thus we sec the momentous significance, for Bacon,
of a correction of the theory of induction.

The way to the new understanding of Reason and Truth,
then, is through a total repudiation of intellectual intuition in
its natural operation, Only after such a cleansing repudiation
will we be ready to turn our minds toward the immense task
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Bacon now lays before us—the New Induction, the Intetpre-
tation of Nature,

The New Induction is a great construction, an art, and for
guidance in its design Bacon calls upon various existing arts
as sources of suggestion. Since the universe has become for
Bacon a cryptic text, full of truth, but requiring penetrating
analysis, the art of interpretation, a branch of the art of
thetoric which flourished out of the need to unveil Scriptural
secrets—a kind of inverse, or mirror-image of the art of
speaking—becomes the overall paradigm for the New Induc-
tion. On the other hand, since the problem is that of coming
upon hidden things, or discovery of secret axioms and true
arguments, Bacon looks as well to another branch of the art
of rhetoric—that aspect which was traditionally regarded as
the highest and most esoteric mystery—the art of discovery,
coming-upon, or, in Latin, in-venting truths or lines of ar-
gument. Aristotle dealt with this as part of the Organon, in
the Topics, Tdmou, literally “places.” This is a collection of
loci of argument in all areas of thought, collected to facilitate
invention of new lines of logical attack. Bacon is of course
not interested in such stale collections, but the netion of
tabulating places or instances as powerful resources for inven-
tion is taken over from the Topics in a massive way as a fun-
damental method of the New Organon. If we think of the
Creation as a cryptic text requiring mtetpretation, Bacon’s
tabulated instances become organized collections of crucial
passages in the text, and at the same time, tables of
phenomena, or natural histories, arranged so as to be in the
most powerful way spurs to the discovery, invention, of hid-
den things. We thus see Aristotle’s Topics transformed into
tables of scientific phenomena and data, clues to the dis-
covery of hidden scientific laws.

A third model for this new art of induction is suggested by
the fact that the object of search is lgw—and is no doubt also
suggested to Bacon by his own principal training and experi-
ence as a lawyer. Since the search is for law, the problem is
not unlike that which regularly faces a judge, and which was
a particular preoccupation of English common law. Where
the law is indefinite, or where it is a law of custom and
precedent rather than positive legistation, it may fall to the
judge to defermine the law, by the analysis either of disparate
written formulations, or from precedents. When this is the
problem, documents and precedents will be arrayed before
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the judge, perhaps in opposing tabulations by opposing attor-
neys, and the judge’s task becomes that of determining the
one consistent interpretation of the underlying law, supposed
to obtain in all the instances.

This legal procedure is on the one hand a problem in in-
terpretation, and on the other a problem of discovery and an
application of the rhetoric of invention, so that these three
methodological paradigms converge in the New Organon.
The legal model is in fact perhaps the most prominent: Bacon
sees scientific method primarily as a problem in the law. We
might add that one of his own greatest interests was-in the
rational reformulation of English common law, the transfor-
mation of Common Law into a written, rational code: Bacon
was, at least strategically, a Royalist, and in matters of law, a
Roman. For him, English Common Law was one of the ur-
gent and exasperating instances of an alchemy in need of ref-
ormation by the New Organon.

The actual implementation of the new logic is extensive
and complex, and need not detain us here. The Creation is to
be searched for the widest possible spectrum of instances in
all fields of learning, which will then be channeled by vast
efforts of imagination into Tables of all sorts, for presentation
to reason for judgment; each judgment will suggest new
works, which will on the one hand be fruits of the new
method, for the use of mankind, and on the other, will put
tentative judgments to the test. Because Nature’s secrets arc so
deeply hidden, works will often take the form of experiments,
in which by art Nature is forced out of her normal channels,
to yield revelations which would never otherwise come to
light. In all of this, we recognize the roots of the enormous,
brilliant system of research and publication which is the work-
ing structure of modern science; the system which Bacon
summarized as “Literate Experience.” # may be criticized,
but not because its results are not interesting—they are in-
teresting, and of the greatest importance: the question is not
of their value or importance, but of what we do with them,

Avoiding any discussion of the details of Bacon’s method,
let us try bricfly to draw up a first characterization of new
human intellect which emerges from the New Organon,

First, we see intellect conceived as judge, and hence the
subsuming principle of judgment on the strength of valid evi-
dence. Where the object of intellect, truth, is embedded in
the Creation, external cvidence is the lifeline of intellect, the
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essential clue leading to its goal. Hence every effort will be
bent toward gathering, arranging and reading those signs.
Second, since mind no longer moves in the ancient circle,
but advances constantly to new discoveries, new intellectual
worlds, then foresight, anticipation, and inventive imagina-
tion will support intellect in its process of learning. Probing
new depths and reaches of the Creation, the intellect will
itself, in the shock of its discoveries, seem creative-—science
will move closer to poetic, the intellectual object will be new
to history, and in turn, it will no longer seem inappropriate to
speak of the poelic artist as “creative.” For Bacen, the domi-
nant symbol of the Great Instauration is the discovery of the
New World—which is both an “emblem,” as he says, of the
new endeaver of the human infellect, and a sign in history
that he lives at a time which is giving rise to new births.
Third, the new intellect will combine humility on the indi-
vidual level —for no one thinker can carry the work of mind
forward far alone, where the scale of the endeavor is so vast
and the ultimate goal so remote—with new courage and hope
on the level of mankind as a whole. The new intellect will be
social, and the individual will draw upon this and contribute
to it in an inguiry which is essentially a rational dialogue on
the part of mankind as a whole. Fourth, perhaps as a corol-
lary to mind’s new social context, progress will often occur
through negation. The denial of the partial and erroneous
insights of any one mind in any one time, by the larger find-
ings of mankind over the generations, will not mean a chaos
of wasted efforts and abandoned ideas, but a dialectical prog-
ress of mind to which any one individual, however heroic,
can do no more than contribute. This conviction of the over-
all positive role of a limited or negative result, the under-
standing that refutation is the way, not to despair, but to
deeper insight—the dialectical principle—Bacon rightly sees
as his fundamental debt to Plato. The passage through nega-
tion must be sustained by deep conviction—for Plato, belief
in the possibility of knowledge of the forms, through recollec-
tion; for Bacon, faith in God’s truth, impressed upon the
Creation, and attainable through the new method of Interpre-
tation of Nature. Finally, the new intellect learns through
experiment, and contemplates its results in the mode of
Works. As mind’s grasp of the axioms of nature deepens, their
operational form yields growing power over nature; this power
to command Nature, to rework the Creation by art, to re-

create, Bacon calls metaphysics, or “magic.” The new intel-
lect, then, unites a contemplative side, in which it is
metaphysician, and an operative side, in which it is magi-
cian. The fusion of the two reflects the new concept of
created forms.

THE SCOPE OF THE SCIENTIFIC REVOLUTION

To what extent is this new intellect a counterpart of véue?
We have seen the enigmatic union of contemplation with
operation, and the new paradigm of judgment by art on the
basis of external evidence, rather than learning by nature
through inner recollection. Truth is attainable, knowledge is
possible, but Bacon’s intellectus is surely not quite the same
as vovs. Let me add now another consideration, through
which intellectus and ¥69s may seem after all to move a little
closer together. 1 think in so doing 1 will take us closer to the
focus of our initial concern with the threatening version of
the Scientific Revolution which now surrounds us.

Recall the difficulty Socrates describes concerning his early
enounter with Anaxagoras—or rather, with the book
Anaxagoras had written, entitled Névs. Socrates had begun
with the human question “Why?”, and had seized upon
Anaxagoras’ work because he thought a book entitled Névs
ought to deal with his question. In fact, he found that it an-
swered the question “Why?” in all the senses except the in-
teresting one, “To what end?”—that is, Anaxagoras had
failed entirely in the real enterprisc of intellect as Socrates
understands it, because he omitted consideration of the good.
Now, our modern science is generally understood, and gen-
erally understands itself, to be Anaxagoran in this sense: it is
“objective,” it says, or purged of what it calls “value judg-
ments,” and hence, it, tos, omits consideration of the good.

"Insofar as it rises above mere skepticism to speak about truth

at all, it believes it can deal with truth precisely to the extent
that as it does not deal with the good. Hence our image of
what we call modem science: austere, sterile, morally
neutral—all those characteristics symbolized by the white
laboratory coat—which, when coupled with the Baconian
magic it obviously does command, breed terror in the hearts
of mortal men.

Now, is the Baconian intellectus morally neutral in this
way? Is the Great Instauration indifferent to human value and
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purpose, in the way we ascribe to our supposed Scientific
Revolution? The answer is decisively, “No.”

Perhaps a shudder of apprehension will greet his report: the
only thing more terifying than a science which is morally
indifferent, might seem a science which presumed to pro-
nounce on moral issues. But I think it is already clear that
Bacon does not mean by intellect and its object what we refer
to as “science” and the “scientific object”; though he typically
uses the term scientia, science, he intends ii, it seems, in a
way after all much closer to its ancient meaning. Let us see
how Bacon deals with the relation of the new science to the
human good.

You might expect Bacoa to say that we have two texts be-
fore us: the Creation on the one hand, and Holy Scripture on
the other—and that, although we turn to the first for intellec-
tual knowledge of the laws of Nature, we must turn exclu-
sively to the second for guidance in human action. On the
whole, our western world has taken this path, confining what
we call “science” to so-called “objective” questions, and seek-
ing moral light by other means. But that is not the answer
Bacon gives. He turns again to the account of Creation, his
Myth of Recollection, as paradigm. The Lord God carried
out the Creation, which in this context means for Bacon that
God impressed upon Nature forms in the mode of laws—and
with each day’s work, pronounced that it was “good.” The
Sabbath is the contemplation of a whole work which is very
good; and the Garden is a vision of an order which is at once
intellectually luminous, and good. That is, for Bacon there is
no doubt of a deep and total union of the intellectual and the
moral object: of the True and the Good. This faith in the
goodness of the Creation reflects Bacon’s faith in the goodness
and power of God. Allowing for an infinite difference be-
tween worlds with and without God, we might nonetheless
say that this faith of Bacon's is a counterpart to the Platonic
belief that the intellectual object is illuminated by the
Good—that »és in answering the question “Why?” does so
ultimately in terms of what is best, For Aristotle, this same
conviction of the union of the intellectual and the moral ob-
ject is reflected in the priority of the Final Cause over other
causes in the account of the cosmos.

Bacon is thus able to assert that the New Organon is inclu-
sive. It does not merely define our intellectual relation to a
limited class of natural objects, called “scientific”—but ex-
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tends to all intellectual objects. The entire Intellectual Globe,
as Bacon calls it, is the object of the new scientia. This will,
then, include for example ethics, polities, law, history, and
economics. Though in some of these areas we can more
safely borrow from the old learning than in others, in princi-
ple all are equally concemns of the new science. “Science”
properly deals with all aspects of human thought and action.
We begin to see that Bacon understands the Instanration to
be coextensive with the body of Aristotelian learning; founded
on a New Organon which defines the new haman speech and
reasons as totally as Aristotle’s did the old, Bacon new pro-
poses to construct counterparts to all the Aristotelian arts and
sciences. This is the scope of the real Scientific Revolution,
of which we can now see our so-called “Scientific Revolu-
tion” must be only a small and relatively minor part.

To go directly, then, to the crux of the matter: how does
Bacon understand the new science to deal with the human
good? How does value, the weighing of human purpose,
enter the forum of scientific evidence and rational judgment?

Bacon's answer is very simple in principle: we look at the
evidence of human goals, human appetitus, “appetites,” and
inquire with the same rational care as in other investigations,

‘what it is which human beings by nature want. Just as he sees

other natural forms lying deep beneath the surface of things,
he believes that we have yet to inquire deeply into our own
nature. He suggests that when we do, we will find three levels
of human intention: individual appetites; social goals at the
level of political loyalties, the proximate community; and fi-
nally, deepest and truest though not yet popularly recognized,
what he calls philanthropia, the projection into human na-
ture of the Christian virtue of charity, a love of mankind as a
whole, or of man as human. It is this philanthropia, he
senses, which has moved him throughout a long legal and
political career to bend all efforts towards defining and in-
stituting the Instauration. In short, Bacon has profound faith
in human nature, reflecting his faith in God: faith that we
can safely ground the ethics of the Kingdom of Man on a
candid effort to know human nature better, and to achieve
our natural human goals—not natural appetite as vulgarly
conceived, but human desire as truly and deeply known.

To avoid misunderstanding, let me add without delay that
Bacon was anything but naive about human “nature” as
commonly encountered: in his political function as Lord
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Chancellor, he moved in a realm of constant deception,
strategy, villainy, and treachery; his brother, with whom he
had close relations, had been Queen Elizabeth’s CIA man in
France for many years. But Bacon had also perceived the pos-
sibility that man's nature, restored to itself, and above all, to
faith in itself, in an era of a new use of reason, could indeed
make a Garden of the Earth. Man need be no more helpless
in relation to himself than he will be in relation to other parts
of the Creation. Man's nature, once better understood, can
be liberated from the alchemy of social accident and supersti-
tion, and can then find its way to a society more consonant
with its own deeply felt aims. This reasoning together toward
common human goals is the highest work Bacon intends {or
the New Organon, and the Great Instauration—this highest
function, we might say, defines for him the new era. And it
seems that it is precisely this which we have omitted from our
abortive “Scientific Revolution.” We reason massively and
precisely about everything except our goals, or rational means
for achieving them. We have embraced the Scientific Revolu-
tion in its easier and minor aspect, that part which omits
man’s purpose; and have systematically eliminated from the
scope of reason, oursclves, and what we most care about.

THE MEASURE OF OUR RELATION TO THE SCIENTIFIC
REVOLUTION

Let us now review certain bench-marks of the true Scien-
tific Revolution, by which we may appraise more carefully
our distance from it.

(1) The true Scientific Revolution is neither an exercise in
empiricism, nor in skepticism. Though it moves by way of
evidence, it follows a road toward truth. It finds laws of na-
ture which are true, and the power which they convey is not
the power of the emptrics, as Bacon calls them, who move by
analogy from work to work, but of intellect, which has
grasped a universal object.

Thus the Instauration does not set us on that skeptical path
through Hume and Kant, if the modern world has indeed
taken that route, it is not from following Bacon, or, we may
add, Bacon's disciple, Newton. ]

(2) The true Scientific Revolution is not materialist, nor
does it look to either mathematics or mechanism as paradigm
for the forms of nature. Insofar as we understand “laws of

nature” as “binding” mathematical equations or mechanisms,
we have followed Descartes, not Bacon, or, again, Newton,
Bacon sees mathematics as important, but in the réle of ap-
pendix to the real enterprise, on the simple principle that the
Creation contains a rich variety of things, and it is primarily
important to know them directly, and distinguish them, be-
fore measuring them, and reducing them to undifferentiated
magnitude. Our algebraic reduction of all things and all
human acts to number, whether in the laboratory by way of
rulers and balances, or in the market place by way of ex-
change of all things and our very selves as commodities, owes
nothing to Bacon, )

What is at issue, and becomes the crux of our misun-
derstanding of Bacon and of our frustration with our own sci-
entific era, is the concept of “law.” We tend to think of scien-
tific law as an iron bond, a restraint on freedom: and indeed,
in self-fulfillment of our prophecy, our science becomes just
that. But “law” does not mean that in principle, and it does
not mean that to Bacon. He is a student of the classics, of
Scripture and of English law, not a mathematician or a
machinist. What does Bacon mean, then, when he asserts
that the forms will be laws? He means that they ave intelligi-
ble rules of action, meaningful and significant elements of an
organic whole. The better we grasp them, the better we will
grasp their significance as well. His image of Nature governed
by law is not that of a machine-shop or a computer, but of a
Garden. Laws of Nature, then, are not blind connections,
like links within a machine, but ways of acting, like the ways
of flowers which the gardener comes to know, and to love.

If we moderns respond to Bacon by reporting to him that
he was unforfunately mistaken in this, and that we have
found that the laws of nature are indeed strictly mathemat-
ical, Bacon might be puzzled, but Newton would offer an
answer. He tells us in the Principia that we are in danger of
misunderstanding mathematics—that we have failed to see
that mathematics itself can bear intelligibility, and be mean-
ingful and not blind. The same book that taught us how
mathematics rules nature, teaches also that this mathematics
can be the subject of as luminous interpretation as any other
text. Unfortunately, we have understood the first message of
the Principia, but not the second.

When 1 say that the Instauration does not propose a mate-
rialistn, | mean not only that its laws are those of a Garden
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and not of a machine, but that Bacon has no notion of redue-
tion of the Creation to the motions of maiter. We should not
forget that the laws of human nature are at the very center of
his concern, not as bonds upon us, but as a rational grasp of
our role in the Creation, as Gardener. Gardeners who know
what they are doing can be very creative; they are not in
bondage to their work.

(3) The true Scientific Revolution is at its very center a
social enterprise. With the depths and expanse of an unex-
plored Creation as the object of inquiry, man can only learn
in the company of all mankind. And since learning im-
mediately and continuously weaves with action, we will act,
as well, in the company of mankind and in relation to his-
tory. In this, -we moderns are in one sense close to Bacon,
We understand and practice this new art of reasoning and
acting in common, on what is rapidly becoming genuinely a
world scale: our vehicle for this is our de facto world commu-
nity of scientists, technologists, and businessmen, ordered by
the social structure of a network of international agencies and
corporations which they serve. Our position seems to be,
then, that the limited rationality of our science and
technologies is rapidly forging this community of mankind de
facto, on a correspondingly limited basis, without our having
understood or endorsed what we are doing. We retain a
mythology of society which is pathologically out of touch
with its reality, a disparity which leaves society effectively un-
guided.

I think it is clear that between our world and Bacon’s vi-
sion, the distance is very great,

With these observations to guide us, let us now, as well as
we can, take the measure of our present distance from the
real Scientific Revolution, as Bacon envisioned it. That real
revolution, the Instauration, was to have been founded on a
renewal of man’s faith in himself as a rational being, and in
the power of a new form of dialectic to seek truth in broad
areas of human concern, including, above all, man himself,
his goals on this earth, and the forms of social institution best
adapted to achieve these aims. It was to take the form of a free
and open dialogue on the part, ultimately, of all mankind—a
dialogue not at all unlike that which our scientists presently
conduct world-wide, based upon evidence and the critical,
logical examination of positions and proposals, But the Baco-
nian dialectic would draw not only upon evidence from na-
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ture and the laboratory, but would draw as well upon careful
study of our history, our institations, and in general, the vi-
cissitudes of our common human experience. It would yield a
continuous series of works, which would at the same time be
the vehicles of the new dialectic, and fruits leading to a hetter
life for man on earth—works which would include not only
new substances and new powers, but new forms of govern-
ment, of production, and of human relationship.

Can we put our finger on the crux of our difference from
this Baconian invitation? I suggest that it lies in the lack of
that faith which lay at the foundation of his enterprise. We
are—highly prematurely, 1 believe—disillusioned about any
relation between science and “truth,” and we do not dare
subject our human aims and institutions to the free rational

- study which we bring to bear on atoms or on animals. We

fear science as mathematical, mechanical, sterile, and
threatening to the human spirit. As a result, we hide our
thoughts concerning such matters as politics and economics
under veils of superstition and illusion, we persecute those
who bring these beliefs under serious critical attack, and we
insulate the discussion of them as nearly as possible along
rigid national or cultural boundary lines. All this, 1 suggest,
reflects lack of faith—in humanity, and in the possibilities of
far-reaching rational discussion of our common human situa-
tion. '

WILL THE SCIENTIFIC REVOLUTION TAKE PLACE?

Not everyone will be persuaded by Francis Bacon, or by
me, that the Creat Instauration—the real Scientific
Revolution—would be desirable, or even preferable to the
abortive “Scientific Revolution” we are now having. 1 for one
would be very much interested in a change of Revolutions
before it is too late. But what are the chances that the real
Scientific Revolution might after all take place?

It appears to me that the chances are very slight—that the
auspices for a broader and deeper reign of human reason, or
for the free and rational government of our human affairs, are
highly unfavorable. T will not try at this point to analyze the
present situation even briefly, although it is interesting to note
in passing that this problem, too, falls within the compass of
investigation by the new method, and that Bacon devoted a
great deal of his own effort to the analysis of the prospects for
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the Great Instauration in his own time. He thought then that
the prospects were pretty good—a prognosis which, as it turns
out, is perhaps not a very good advertisement for the pro-
phetic powers of the new method!

Bacon diagnoses the obstacles to the Great Instauration—
that is, to a free application of haman reason to human
affairs—in terms of a theory of idolatry. Idols for Bacon are
all those factors which together block the motion of reason.
Without considering his theory at this point, let me simply
mention the one great obstacle which T think today decisively
stands in the way of human freedom. This is, very simply,
the effect of our abortive Scientific Revolution on the power
of thought itself. Thought has become the principal vietim of
the technology it has devised. Virtually every medium for the
conduct or dissemination of thought—every forum—is itself
enmeshed in a hierarchy of technologies—technologies, that
is, of our barren kind which seal themselves off from evalua-
tion and re-direction with respect to the human good. I do
not mean only what are called the “media”—television, pub-
lishing, the press with is special technology of the wire serv-
ice and the press release, or advertising, with its subdivision
called education: but as a camulative consequence of all this,
our very language, our concepts, the questions we ask and the
principles we reach for in attempting to answer them—the
very structure of our language and our thought itself become
impenetrable to criticism, and hence to rational understand-
ing of change. Bacon thought he faced just such a problem in
confronting the closed system of Aristotelian and scholastic
thought—~but while it was closed, it was not technologically
closed. Now, closure appears to be sealed by the very powers
which Bacon’s original invitation, so misunderstood and mis-
applied, has unleashed.

It is because of this technological closure that I fear we are
now locked into a sterile misunderstanding of the Scientific
Revolution, and that we will never be able to find the moral
and intellectual purchase which would be needed to wrench
ourselves free. It would be tempting to describe our situation
of powerlessness as “tragic,” but I fear we cannot lay claim to
such depths of mystic insight; it would be fairer to say that we
are simply in a very bad pickle.

If there is any hope for the real Scientific Revolution-—any
hope that reason will break free from this silent, faceless
tyranny of technology—1 think it must come from the fact

that our present system, for all its complacency and appear-
ance of totality, is in fact deeply in conflict—with itself, on
the one hand; and with a certain ineradicable sense of man’s
purpose, on the other. Perhaps out of sheer exasperation, de-
spair, or disgust beyond the ability of technology to nentralize
or veil, mankind will succeed in tuming from the present
order of things to one not unlike Bacon’s vision, in which
reason, unbound, may after all come to guide and serve
mankind,
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Chaos, Gauss, and Order

by Michael Comenetz

This is a bicentennial lecture! Gauss was born in 1777. He
was a very great mathematician, perhaps the foremost of all
mathematicians. Archimedes and Newton may be his peers.
Gauss deserves to be honered by us: he may be the greatest
thinker we don’t read. But it is difficult for us to approach
Gauss. His work, like the man himself, is forbiddingly aus-
tere; and it comes not at the beginning of modern mathermat-
ics, but at a time when it was already well under way.
Nevertheless, I'd like to try to bring one small part of his work
before you tonight.

I'm going to tell you about an idea Gauss had in 1795,
when he was 18, and continued to develop for some 30 years,
I'll try to show how his thought evolved; and perhaps there
will be something to be learned about the way mathematics is
discovered. I should say that other men worked on the idea
too; but I'll talk only about what Gauss did, which was guite
enough for one lecture,

Gauss was concerned with the problem of drawing conclu-
sions from astronomical observations. His ideas apply to all
kinds of observations. That he was led to the problem by as-
tronomy gives us one more indication—as if we needed
morel—of the central role astronomy has played in the de-
velopment of scientific thought.

Suppose that I want to determine the value of some un-
known quantity, by taking observations. I will encounter two
kinds of difficulties. The first is that T may not be able to
observe directly the quantity I want to determine, but may

Michael Comenctz received his B.A. from Johns Hopkins University in
1965, M.A. from Brandeis University in 1967, and Ph.D. from Brandeis in
1972, From 1972 to 1975 he was Assistant Professor of Mathermatics at the
University of Kansas. He has been a Tutor at St. John's, Annapolis, since
1975. With regard to this article, which derives from a lecture given there on
October 28, 1977, he writes: “The present text represents as nearly as possible
the lecture as delivered. (The ‘placards’ were large cardboards on an eascl; the
other items centrally displayed in the text were written or drawn on a
blackboard during the lecture.) Certain mathematical inaccuracies are pres-
ent; these are, 1 hope, only such as are almost inevitable in a popular lecture
of this kind, and not so grave as to result in any serious misrepresentation of
Gauss's thought.”
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have to observe other quantities and deduce the value of the
one I want from the observations of the others. In astronomy,
I can see only what is put before me. If [ want to know the
shape of a planetary orbit, for example, 1 can’t directly ob-
serve its length and width, but must deduce them from ob-
servations of such things as the planet’s height in the sky.

The seécond problem is that no matter how careful I am,
my observations are affected by errors. Some | can compen-
sate for: if the atmosphere bends the light of a star, I can
allow for the amount of bending in my use of the ob-
servations of the height of the star. Others seem entirely be-
yond my grasp. My own vision is not quite uniform; the air
shakes in a random way; the telescope is not quite firm on the
earth. The resulting errors [ consider to be chance errors,
With care I can make them small, but | cannot eliminate
them; my repeated measurements of the height of a star will
vary slightly, although T assume the height to be actually con-
stant. Given the results of such variable measurements, what
conclusion can | come to as to the best value to accept?

Here is another example. According to the law of gravity,
the force with which two bodies attract one another depends
on the square of the distance between. them; that is, on the
distance to the power 2. Is that “2” quite correct? Only ob-
servation can tell me. But I ean’t observe an exponent! [ have
to observe certain physical quantities as well as | can, and
deduce the value of the exponent from these observations.

Let me give one more example. Suppose | want to know
the average height of a student here. To estimate it, 1 meas-
ure a few of you. Your heights vary! But | am somehow to
use them to estimate the true average height of all of you.
This example is quite different from the other two, as you
may see; but the same ideas illuminate both.

I hope it is clear that this problem is one of the most fun-
damental importance, having to do with all our precise
knowledge of the world of things. 1 hope it also appears as a
mystery.

Now int considering this problem of observations | become
aware that the observations not only vary but are afflicted by
the presence of a kind of chaos. The errors occur helter-
skelter. When I look at the star I have no very good idea in




advance what height 1 will observe. How can 1 hope to com-
prehend this chaos in order to find what [ seek?

Well, 1 can make a beginning this way. 1 classify my ob-
servations, as follows. 1 make a wooden box

61 62 63 64 65 66 67

with a bottom and a back and a glass front and vertical parti-
tions, open at the top, and I label each slot with a number—
say, 61, 62, 63, 64, 65, 66, 67; these could be degrees above
the horizon at which a star can be observed. Each time [ take
an observation [ put a pebble—I have lots of pebbles, all the
same size—into the slot corresponding to the measurement |
made. Thus, if | look at the star and see it at 64°, [ put a
pebble in slot 64,

O

61 62 63 64 65 66 67

If T look again and see it at 62°, 1 put a pebble in slot 62.

(L O

61 62 63 64 65 066 67
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If 1 look once more and see it at 64° again, 1 put another
pebble in slot 64.

O

61 62 63 64 65 66 67

And so on.

The pebbles go in now here, now there, without thyme or
reason—in a perfect chaos. Or is it? Let me take more ob-
servations and put in more pebbles, so they start to mount up,

9 @.

6l 62 63 64 65 66 67

and let’s look at the curve formed by the tops of the columns

of pebbles.

(Actually, it will have steps; but if the slots were many and
narrow, as would be the case if | were taking more precise
observations, the steps would hardly be noticeable. 1 shall ig-
nore the steps.) I would expect the pebbles to cluster about
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the true value—say, 64—but what | find is that the curve
gradually takes on a definite shapel—something like this:

PEBBLE-CURVIL

b

S5 59 60 61 62 63 64 65 66 67 68 69 70

Placard 1

Of course it gets bigger and bigger as | put in more pebbles;
but it acquires and keeps a definite form.

This doesn’t look like chaos! To say that the curve has a
form is to say that each measured value has a particular
likelihood—a particular frequency of oceurring—relative to
every other. For example, if the pebble-curve is twice as high
above 64 as it is above 62, twice as many pebbles go in at 64
as at 62: 64 is twice as likely to occur. If one could never
make such a statement, if the curve continually changed its
shape as the pebbles went in, one would have a deeper chaos,
more difficult to comprehend-—to make something of, as here
I have made this curve.

Now that experience has shown me that there is hope of
comprehending my data, | can formulate two questions:

1. How COMBINE RESULTS
OF OBSERVATIONS TO GET
BEST VALUE OF UNKNOWN?

2. WHAT IS SHAPE. OF PEBBLE-
CURVE OF OBSERVED QUANTITY?

3. WHAT HAVE #1 AND #2
T0O DO WITH ONE ANOTHER?

Placard 2

1. How should 1 combine the results of a number of ob-
servations so as to get the best value of the quantity
sought for?

— That's my fundamental question,

2. What is the shape of the pebble-curve of a single ob-
served quantity?

And if I am very thoughtful, 1 can formulate a third:

3. What have questions 1 and 2 to do with one another?
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Gauss did not think of questions 2 and 3 at first. When he
was 18, he decided on an answer to the first question, his
so-called Method of Least Squares. Now you may be think-
ing: the first question is easy to answer. If [ observe a quantity
several times in the same way, the best value of the quantity
is the average, or mean, of the observed values. For example,
if [ observe a star at heights

64°, 63°, 66°, 63°

the accepted rule is to estimate its true height at

64 + 63 + 66 + 63
4

Most people know that. So did Gauss. But remember the

other problem with observations: | may not be able to see

what | want. Let’s see what difficulty this will cause us.
Suppose | want to know the value of a quantity

= 64

X.

(X, X. I wanted to keep X out of this talk, but when it heard [
was giving a serious lecture on Gauss's work it insisted on
being let in. Now that i¥'s here, it's going to bring Y and Z
with it. But I won't let them take over. What you have to
keep in mind is that X is the quantity | want to know, and Y
and Z will be the quantities | can observe.)

I I can observe X itself, I take as the hest estimate of X the
mean of the observed values. This is the usual rule.

If T can’t ohserve X, but | can observe one other quantity Y
which is closely related to X, then I simply apply the usual
rule of the mean to Y, and then get X from Y. For example,
suppose | know from theory that

Y =X
and | observe these values of Y:
64, 63, 60, 63.
Then | estimate the true value of Y to be the mean 64,
Y = 64,
and therefore | estimate X to be 8, since

Xt = 64

There is nothing new here: T apply the standard rule to Y,
then find X from Y.

But what if T am lucky enough to be able to observe not
just Y, but also another quantity Z? This ought to be cause
for rejoicing. The more observed quantities [ can use, the
better my determination of X should be. (And this is the
usual circumstance: several observed quantities for each un-
known.) So suppose my situation is this:




WANT 1O KNnow: X
CAN OBSERVE: Y AND Z
KNOW FROM THEORY: { Y = X2
: | Z =2X
Y: 62, 66
(OBSERVE 7 14’ 22
(THEN X% = 64 AND ZX = 187?)

Placard 3

[ want to know X, and can observe Y and 7, and theory tells
me that, say, Y = X? and Z = 2X. | observe the values 62
and 66 for Y and the values 14 and 22 for 7. Proceeding in
the usual way to take means, I find the mean of the Y-values
to be 64 and the mean of the Z-values to be 18. Since Y =
X2 and Z = 2X the best estimate for X must satisfy X? = 64
and 2X = 18. Then what is X —8 or 97 I don’t know what to
do. 1 mustn’t throw away any data, but it is tempting. Should
I average 8 and 9, and say X = 8%7 That would be a desper-
ate act. It is one thing to average observations of the same
kind, but quite another—and entirely unacceptable—to av-
erage derived values such as these.

Thus I see that the means of the observations of Y and 2
don’t give me X. I need a new approach. Gauss furnished it
in 1795, saying: When [ choose a value for X, 1 am also
choosing values for Y and 7, since Y = X? and 7 = ZX.
What | want is to choose X so that

Y=X2,7Z=2X
WANT WANT SMALL ERRORS
Y CLOSE TO 62 Y — 62 SMALL
Y » » 66 Y - 66 v
Z o 14 L —14 v
Z o » 12 Z—22

MLS: CHOOSE X SO THAT
(Y-62)* + (Y-66)% + (Z-14)% + (Z-22)?
s AS SMALL AS POSSIBLE

Placard 4

Y is close to 62,
Y is close to 66,
7 is close to 14,
and 7 is close to 22,

all at once. That's the same as saying | want

Y-62 small,
Y-606 small,
Z-14 small,
and Z-22 small,

July, 1978

all at once. If I do choose Y and 7, these differences will be
the amounts by which the observed values differ from the
chosen values—that is, the errors. So 1 want all these errors
small at once.

To make them all small, I'll make their sum small. But
some of them might be positive and some negative, so that
cancellation would occur in their sum, and the sum might be
small while they were not. So I'll make them all positive by
squaring them. Then [ choose X to make

(Y-62) + (Y-66)% + (Z-14)2 + (Z-22)

as small as possible.

This is the Method of Least Squares: to choose X so that
the sum of the squares of the differences between the corre-
sponding values of Y and Z and the observed values of Y and
Z is as small as possible——that is, so that the sum of the
squares of the errors is as small as possible.

This choice of X is easily made by using calculus. The
details needn’t concern us, {You might like to know that the
result in the present case is 8.02—very different from the 8.5
we desperately considered before.) The precise formula
needn’t concern us too much either, What is important is
this:

There was an old working rule: when you observe a
quantity several times, the best estimate of its true
value is the mean of the observations. This usually
fails to help when only indirect observations can be
made. For that case Gauss gave a new working rule:
Choose X by the Method of Least Squares. It re-
duces to the old one in the case of direct observa-
tions,

For this method we have the authority of Gauss, aged 18,
That's something. We have more: the method proved very
successtul in astronomical applications. That's fine, but there
is something arbitrary here. Granted that one wants to make
these errors small, and even that it is appropriate to form their
sum, why square them? Why not use their absolute values, or
their fourth powers? Gauss said that the calculations were
easiest his way. Very well, but one could ask for a firmer basis
for something so important.

Gauss was not satisfied, and two years later he thought
about the first problem

1. How COMBINE RESULTS
OF OBSERVATIONS TO GET
BEST VALUE OF UNKNOWN?

Z. WHAT IS SHAPE OF PEBBLE-
CURVE OF OBSERVED QUANTITY?

3. WnAT HAVE #1 AND #2
TO DO wiTH ONE ANOTHER?

Placard 2
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again, in a new way. So we'll begin again too. We have no
Method of Least Squares; we are again facing question 1.

Let me think about this problem from the point of view of
likelihood, and see i I can find a logical approach to it. Given
my data, what | would like to find is the most [ikely value of
X. What does that mean? Well, if 1 considered two possible
values of X equally likely before I had the data, I will consider
one of them more likely than the other afterwards if the data [
did get are more likely to have been obtained if the first value
was the true one than if the second one was.

Let me illustrate this in the case of direct observations of X.

DRECT (OBSERVATIONS 01 X

THE DATA 64, 63, 66, 63 MaKE
X = 64 MORF, LIKELY THAN X = 60

®)
57 58 59 60 6F 62 63 64 65 66 67

AXIOM: X = Mean Is MosT LIKELY

Placard 5

Before observing, I considered 60 and 64 equally likely to be
the true value of X. I observed 64, 63, 66, 63. Here is where
the pebbles fell. Now if the pebble-curves for the two values
60 and 64 look like this, I can see that pebbles would be
much more likely to fall where they did if X was 64 than if X
was 60. So I consider 64 a more likely value for X than 60.
And by this kind of reasoning I can make sense of the most
likely value for X.

This approach can be extended to the case of indirect
observations——where 1 can only see Y and Z; so I would seem
to have a logical principle for choosing X: just take the most
likely value. But there is a hitch: this method depends on the
shape of the pebble-curve. ¥ I don’t know that shape, I can't
compare the likelihoods of different values of X to find the
most likely. And I don’t know it.

What to do? Gauss said: In the case of direct observations
of X I already have an accepted rule: use the mean. Suppose |
assumne that that rule in fact gives me the most likely value.
That is, T take as an axiom that the mean of several direct
observations is the most likely value for the unknown. Does
this help? Does it help to assume that T know how to handle
this special case?

Yest The astonishing thing is that if I alter the working rule
of the mean to that axiom, there is only one shape the
pebble-curve.can havel (1 could write down a formula for it.)
With this shape determined, | can pursue my approach of
finding the most likely value of X; and that turns out to be
precisely the value given by the Method of Least Squares!
That method is thereby re-established, this time as the method
which chooses the most likely value of X. And questions 2 and
3 are answered,

But what about that new axiom of the mean? What Gauss
did was to take the working rule of the mean—"Take the
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mean and you will get the best value, whatever that
means”—alter it to a specific predicion—"Take the mean
and you will get the most likely value”—and then elevate it
to an axiom, from which the Method of Least Squares could
be deduced. But the axiom is stronger than it looks: its ac-
ceptance entails the acceptance of a precise shape for the
pebble-curve. If that shape is in fact slightly different, the
axiom fails, and can no longer provide a foundation for the
Method of Least Squares.

Now experiment does show that the shape predicted by the
axiom is approximately correct for all kinds of observations,
and the discovery of its precise description was an achieve-
ment of the first order. Nevertheless, Gauss was again not
satisfied. So we face question 1 again.

1. How CoMBINE RESULTS
OF OBSERVATIONS TO GET
BEST VALUE OF UNKNOWN?

2. WHAT IS SHAPE OF PEBBLE-
CURVE OF OBSERVED QUANTITY?

3. WHAT HAVE #1 AND #2
To Do wrthH ONE ANOTHER?

Placard 2

Almost a quarter-century later Gauss adopted a different
approach, perhaps closer in spirit to his original naive one.
He thought of the act of determining a quantity by taking
observations as the playing of a game—gambling—a game in
which there are only losses to be had, no winnings. The
game goes like this, I observe Y and Z several times, and then
I say, “I think X is . . . this!” In so saying, I probably miss the
true vahse by a little. 1 count the miss as giving me some loss,
and 1 ask: What is my best strategy for choosing X, the one
which makes this loss smallest on the average? | have a new
principle for choosing X: T seek to do well in the game of
estimation.

Now to choose my strategy, T need first to decide how
much loss a given error represents to me. Should I consider
that the losses increase as the errors—that an error twice as
big as another means a loss twice as big? Gauss admitted that
the choice is somewhat arbitrary—under what rule do you
play?—but chose the square of the error as the measure of
loss, thus:

THE ESTIMATION GAME

X Is REALLY 64

IFI SaYy X = 65, I Loske $1
X = 66? " " $4
X=67+» » $9

Placard 6

L] "

L4 "




If you agree that large errors are much less frequent, and
more serious, than small ones, this is not unreasonable; and
besides, said Gauss, it is mathematically simple.

With this version of the game, Gauss proved a remarkable
theorem, namely that there is a best strategy, and it is—the
Method of Least Squaresl no matter what the shape of the
pebble-curve is. This is remarkable because it says that no
matter how the errors occur—no matter how the pebbles go
into the box—the same computational method gives the best
value of X. The Method of Least Squares is established once
more, no longer as the method which gives the most likely
value of X—it does that only for one shape of the pebble-
curve—but as the method giving the most prudent play in the
game of estimation.

Let me recapitulate. We can regard these successive devel-
oprents as giving choices of the proper meaning of “best
value” in the problem of choosing the best value of the un-
known X,

OLD RULE:  BEST VALUE IS Mean
1795 RULE: BEST VALUE Givent by MLS

1797 DEF:  BEST VALUE IS Most Likely
AXIOM: MEAN IS SucH
THM: 1. SHAPE OF P-C KNOWN
2. MLS Gives BEST VALUE

1821 DEF: BEST VALUE Minimizes Loss
AXIOM: Loss GOES AS SQ. or ERROR
TaM: MLS Gives BEST VAL, FOR ANY P-C

Placard 7

The old rule was: 1f X is observed directly, the best value is
the mean of the ohserved values.

In 1795, Gauss proposed a new rule: The best value of X is
that given by the Method of Least Squares, in which the sum
of the squares of the errors is minimized.

In 1797, he offered this definition: The best value of X is
the most likely one—the one which makes the data most
likely to have occurred. To use the definition he needed an
axiom: In the case of direct observations, the mean gives the
best value in the sense of the definition. From the axiom he
could prove a theorem, or rather two theorems: The shape of
the pebble-curve is known; and because of its shape, the
Method of Least Squares gives the best value of X.

Finally, in 1821 he employed a new definition: The best
value of X is that which results from the strategy which
minimizes loss in the game of estimation. Again, he required
an axiont: Loss in the game goes as the square of the error (a
doubled error means a quadrupled loss). And he proved a
theorem: The Method of Least Squares gives the best value of
X, regardless of the shape of the pebble-curve,

July, 1978

Now what of this long study? What kind of achievement
does it represent?

First, Gauss was right. The Method of Least Squares and
Gauss’s curve have dominated the theory of observation and
its applications in all areas of science since his time. It is
really ditficult to exaggerate their practical importance. Only
recently has there been significant departure from these ideas.
One can still say that the world of chance phenomena is to be
seen essentially as Gauss saw it. Thus, Gauss’s mathematics
was good: it applied where he meant it to.

But how did he come to be right? Did he proceed deduc-
tively, as mathematicians are sometimes said to do? No; there
was nothing from which to deduce his method. Yet the
Method of Least Squares is a theorem—at least, Gauss {elt it
to be one. So the theorem came first-—not itself a first princi-
ple, nor an established fact from which one could induce
with all certainty. Rather, it was a perceived truth, perceived
with confidence H not certainty, Perhaps the ability to dis-
cover, or to recognize, such truths is the essence of the math-
ematical intellect. Proofs often come later; so do axioms.

We are privileged to see here the search for foundations
which did come after. Axioms are called up by the

theorem—and, of course, are bound by it. Now sometimes

such a search may appear to be nothing but a clearimg upof
details. For example, the great work of the nineteenth century
on the foundations of caleulus may appear that way—as mere
necessary criticism. But in the present case we see the probing
of a mystery which is open to everyone’s attention. The seem-
ingly “logical” appreach of choosing the most likely value of
X did not come first. When it came, it needed an axiom to
support it; and that axiom was felt to be too restrictive, and so
was replaced by another, representing another point of view.
A very interesting development! And of course the appropri-
ateness of the axiom we are left with is open to dispute. And
the search for foundations was undertaken in the full knowl-
edge that this might be so. Gauss may be considered the
tounder of the modern axiomatic method, in which axioms
take their place as tools of discovery rather than unalterable
truths,

We chserve the world—insofar as observation is a matter of
precise measurement—only through a chaos. Faced with this
apparent chaos, the chaos of observations, Gauss showed us
where to see what we leok at, and discovered a fundamental
shape hidden in the world, He penetrated to the connections
between his intuitions of error, likelihood, and the game of
estimation, on the one hand, and the order waiting to be
perceived, on the other.

The foundations he provided arc as firm as his sight was
clear. They were not the last word; there is no last word in
these matters. But in looking over the sequence of his thought
we see that one might say that order was first brought out of
chaos by fiat—as we are also told elsewhere. Thank you.
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