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PATRICK SUPPES

RAMSEY’S PSYCHOLOGICAL THEORY OF BELIEF

1. REJECTION OF FREQUENCY THEORY AND KEYNES’ THEORY OF
PROBABILITY

In my analysis of Ramsey’s theory of belief, I shall, in the first part, closely fol-
low the development of his own ideas in his well-known essay, “Truth and Prob-
ability”, written in 1926 and published posthumously in 1931'. The pagination of
my quotations shall be from the 1931 version, edited by Braithwaite.

Ramsey begins by admitting some reasons for favoring the frequency theory.
More importantly, he endorses it as a proper theory for use in physics, but he
immediately goes on to give his reasons for why it is not the proper theory for
the logic of partial belief. He doesn’t say a great deal more, but tumns immedi-
ately to his main object of criticism, Keynes’ Theory of Probability®. 1 will not
spend much time on these criticisms, but I think it is important to give some
sense of what Ramsey has to say about what is wrong with Keynes’ views. His

reaction to them shaped many of his own ideas about partial belief. Here is his
first point: '

But let us now return to a more fundamental criticism of Mr. Keynes’ views, which is the
obvious one that there really do not seem to be any such things as the probability relations
he describes. He supposes that, at any rate in certain cases, they can be perceived; but
speaking for myself 1 feel confident that this is not true. I do not perceive them, and if 1
am to be persuaded that they exist it must be by argument; moreover I shrewdly suspect
that others do not perceive them either, because they are able to come to so very little
agreement as to which of them relates any two given propositions. (p. 161)

Notice the line of argument. It is psychological in character. Ramsey simply does
not perceive that probability relations are a species of logical relations and, there-
fore, have full objective validity. The kind of view that Keynes argued for is
scarcely defended by anyone today, so I move on to another point.

Ramsey states a second view of probability that is also logical in character,
but, as he puts it, is ‘more plausible’ than Mr. Keynes’. Here is his summary:

This second view of probability as depending on logical relations but not itself a new
logical relation seems to me more plausible than Mr. Keynes’ usual theory; but this does
not mean that I feel at all inclined to agree with it. It requires the somewhat obscure idea
of a logical relation justifying a degree of belief, which I should not like to accept as
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indefinable because it does not seem to be at all a clear or simple notion. Also it is hard to say
what logical relations justify what degtrees of belief, and why; any decision as to this

would be arbitrary, and would lead to a logic of probability consisting of a host of so-
called ‘necessary’ facts. (p. 165)

The essence of this proposal is to take a more conservative approach and to make
probability depend on logical relations, but not be itself a primitive logical con-
cept. This, too, he finds unsatisfactory. Again, this second view is not one that
really has, in such bald form, any serious advocacy today. Ramsey returns in
several places to other criticisms of Keynes. He seems unable to resist and, I
suppose, for good reason. It is hard to think of another book in the history of
probability, as badly thought out as Keynes’, which has had so much attention.

2. THE MEASUREMENT OF PARTIAL BELIEF AS SUBJECTIVE PROBABILITY

Ramsey next moves directly to his own theory of the logic of partial belief, and
he concentrates on problems of measurement. His section is entitled ‘Degrees of
Belief’. At the very beginning, Ramsey starts with the following passage on the
importance of measuring partial belief.

The subject of our inquiry is the logic of partial belief, and [ do not think we can carry it
far unless we have at least an approximate notion of what partial belief is, and how, if at
all, it can be measured. It will not be very enlightening to be told that in such circum-
stances it would be rational to believe a proposition to the extent of %, unless we know
what sort of a belief in it that means. We must therefore try to develop a purely psycho-
logical method of measuring belief. It is not enough to measure probability; in order to
apportion correctly our belief to the probability we must also be able to measure our
belief. (p. 166)

We may begin analysis of Ramsey’s theory of measurement of beliefs by his
initial paragraph. The important point is his emphasis on the necessity of having
a psychological method of measuring belief, in order to have a usable measure-
ment of subjective probability. He does not here use the term ‘subjective prob-
ability’, but, for ready reference, it is the term now more current than ‘degree of
belief”.

In the next passage, Ramsey summarizes what should be the main ingredients
of a procedure for measuring partial belief.

Let us then consider what is implied in the measurement of beliefs. A satisfactory system
must in the first place assign to any belief a magnitude or degree having a definite posi-
tion in an order of magnitudes; beliefs which are of the same degree as the same belief
must be of the same degree as one another, and so on. Of course this cannot be accom-
plished without introducing a certain amount of hypothesis or fiction. Even in physics we
cannot maintain that things that are equal to the same thing are equal to one another unless
we take ‘equal’ not as meaning ‘sensibly equal’ but a fictitious or hypothetical reiation. I

E}



RAMSEY’S PSYCHOLOGICAL THEORY OF BELIEF 37

do not want to discuss the metaphysics or epistemology of this process, but merely to
remark that if it is allowable in physics it is allowable in psychology also. (p. 168)

In the subsequent paragraph, which I shall not quote, Ramsey emphasizes a point
that he makes in several other places, namely, that the measurement of beliefs
will be approximate and will sometimes be more accurate than others, but this is
not surprising, for exactly the same thing happens in physics. This is perhaps a
good point to mention a reference that is surprisingly missing from Ramsey’s
discussion of the measurement of belief, which he properly judges as a difficult
problem. He does not mention the remarkable efforts at measuring psychological
quantities, with a theory of approximation or threshold incorporated, by Norbert
Wiener®, published just four years before Ramsey’s manuscript was written.
Norbert Wiener was earlier a student in Cambridge studying with G. H. Hardy
and Bertrand Russell. Less likely is that Ramsey would have known of the
treatment of measurement by the German mathematician Otto Holder*, which
was much more sophisticated in its approach, especially from a mathematical
standpoint, than the rather naive approach by Norman Campbell® that he does
occasionally cite. My point is that it is surprising that someone with Ramsey’s
combination of interests and knowledge did not know more about the already
rather extensive and detailed literature on the theory of measurement. He is, as in
some other things, much too caught up in the writings of those at or close to
Cambridge.

In any case, after a sentence or two I have left out, he continues on the same
page in the following way:

But to construct such an ordered series of degrees is not the whole of our task; we have
also to assign numbers to these degrees in some intelligible manner. We can, of course,
easily explain that we denote full belief by 1, full belief in the contradictory by 0, and
equal beliefs in the proposition and its contradictory by Y2. But it is not so easy to say
what is meant by belief % of certainty, or a belief in the proposition being twice as strong
as that in its contradictory. This is the harder part of the task; but it is absolutely neces-
sary; for we do calculate numerical probabilities, and if they are to correspond to degrees
of belief we must discover some definite way of attaching numbers to degrees of belief.

(p. 168)

What Ramsey recognizes in this passage and what follows is the necessity of
finding arithmetical operations corresponding to the physical process of addition,
so familiar in physics, so this is what he has to say on the following page:

Such is our problem; how are we to solve it? There are, I think, two ways in which we can
begin. We can, in the first place, suppose that the degree of a belief is something percepti-
ble by its owner; for instance that beliefs differ in the intensity of a feeling by which they
are accompanied, which might be called a belief-feeling or feeling of conviction, and that
by the degree of belief we mean the intensity of this feeling. This view would be very in-
convenient, for it is not easy to ascribe numbers to the intensities of feelings; but apart
from this it seems to me observably false, for the beliefs which we hold most strongly are
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often accompanied by practically no feeling at all; no one feels strongly about things he
takes for granted. (p. 169)

Again, it is appropriate to refer to Wiener, for it is exactly the measurement of
intensity of feeling, for example, of the loudness of a sound or comparable sen-
sory phenomena that Wiener’s theory of 1921 was concerned with. In this con-
nection, as I could have mentioned earlier, it is also surprising that Ramsey does
not mention the elaborate theory of measurement which Wiener built on, and
which occupies a large part of the third volume of Principia Mathematica®. The
earlier volumes of which, and the first part of this volume, were of importance in
Ramsey’s own work in the foundations of mathematics. But on this last point, 1
do not really blame Ramsey. Hardly anyone beyond Wiener, as far as I know,
has made extensive use of the theory of measurement developed in Part VI of the
third volume. It is difficult to read, from a notational standpoint, and does not
seem to have really new ideas concerning measurement itself. The treatment of
thresholds by Wiener, in contrast, is a genuine new mathematical development,
really essentially the first, from a mathematical standpoint, even though the con-
cept of thresholds was introduced much earlier in psychology by Fechner’. (For a
detailed survey of the literature, see Suppes, Krantz, Luce and Tversky®.) In any
case, Ramsey rejects the use of degree of feeling generated by a belief as a way
of measuring the degree of belief. He goes on in the next passage, 1mmed1ately
following, to opt for the degree of belief as a causal property.

We are driven therefore to the second supposition that the degree of a belief is a causal
property of it, which we can express vaguely as the extent to which we are prepared to act
on it. This is a generalization of the well-known view, that the differentia of belief lies in
its causal efficacy. (p. 169)

Immediately after this quotation, Ramsey acknowledges that this idea is dis-
cussed by Russell in his Analysis of Mind®. Russell dismisses the causal theory
of belief, but Ramsey defends it in a subsequent paragraph. But what Ramsey
has to say in its defense is unsatisfactory in terms of a theory of identifying our
beliefs. He does make the point, much agreed to by philosophers of many differ-
ent persuasions, that beliefs play a role of a substantive kind in determining our
actions. He states very clearly, on page 173, his firm support of what has come to
be called the standard belief-desire model of action, much defended and popu-
larized in more recent years by a number of philosophers. Here is how he
summarizes his thought on page 173:

| mean the theory that we act in the way we think most likely to realize the objects of our
desires, so that a person’s actions are completely determined by his desires and opinions.

A simple part of Ramsey’s defense of this ‘Let us look to the effects’ theory of
belief is that he defends that, just as in physics, we can study beliefs without
knowing what they are. He uses the excellent example of the attitude toward
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electricity in the nineteenth century. One could, it was recognized, study the
effects of electricity and, yet, not really be able to say what electrical current is.
James Clerk Maxwell, the most important and original Cambridge scientist of
the nineteenth century, strongly supports this view about electricity in the fol-
lowing passage from Volume II of his Treatise on Electricity and Magnetism'°:

1t appears to me, however, that while we derive great advantage from the recognition of
the many analogies between the electric current and a current of material fluid, we must
carefully avoid making any assumption not warranted by experimental evidence, and that
there is, as yet, no experimental evidence to shew whether the electric current is really a
current of a material substance, or a double current, or whether its velocity is great or
small as measured in feet per second.

A knowledge of these things would amount to at least the beginnings of a complete
dynamical theory of electricity, in which we should regard electrical action, not, as in this
treatise, as a phenomenon due to an unknown cause, subject only to the general laws of
dynamics, but as the result of known motions of known portions of matter, in which not
only the total effects and final results, but the whole intermediate mechanism and details
of the motion, are taken as the objects of study. (p.218)

It seems to me that Maxwell gives the right analysis, the one that Ramsey should
have used quite directly, in the case of belief, namely, that if all we know are the
effects of belief, then, like electricity, beliefs remain an unknown cause. I am
belaboring this point, because I think it is often a failure of modern philosophers
not to recognize the difficulty of characterizing, in a psychologically and, at the
same time, scientifically satisfactory way, the nature of belief, or, to put it
bluntly, how do we identify beliefs? It seems to me there are positive arguments
of several kinds. And yet we do not want to accept that we can just be satisfied,
as Maxwell was not, in the case of electricity, with what we can infer about be-
liefs as unknown causes. So, Ramsey, we might say, was right in one important
aspect of belief, that there is a causal importance of beliefs, but restricting this
causal account to their effects is scientifically unsatisfactory.
Ramsey returns in several different passages to questioning the theory that
beliefs are known by “introspectible” feelings, as he puts it, of varying degrees
of belief. In doing so, he implicitly recognizes the attractiveness of this theory.
" Somewhat surprisingly, given Ramsey’s admiration of Hume, he does not refer
to Hume’s strong claim that the intensity of feeling is the mark of a belief. I
quote here just the single most famous passage from Hume’s Treatise:

Thus it appears, that the belief or assent, which always attends the memory and senses, is
nothing but the vivacity of those perceptions they present; and that this alone distin-
guishes them from the imagination, To believe is in this case to feel an immediate impres-
sion of the senses, or a repetition of that impression in the memory. ’Tis merely the force
and liveliness of the perception, which constitutes the first act of the judgment, and lays
the foundation of that reasoning, which we build upon it, when we trace the relation of
cause and effect. (p. 86) "'
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As in many things, Hume puts his finger on the central problem, how indeed do
we distinguish a belief from a fancy or an idle thought? In fact, the fallibility of
memory makes this one of the great conundrums of forensic epistemology, and
raises the problem of the various cases we have to distinguish, now much dis-
cussed at some length in both the literature of psychology and of the law.

Well, it is not possible to go into the nuances of all this later literature, but it
does seem to me it is a criticism of Ramsey that he is much too casual about the
problem of identifying or recognizing beliefs and how to separate them from the
products of imagination..I come back to this point from a different angle and in
somewhat more detail later. '

3. RAMSEY’S PROPOSED METHOD FOR MEASURING BELIEFS

I now turn to the part of the theory of belief for which Ramsey is justly most fa-
mous, namely, his analysis of the problem of measuring beliefs and his proposed
solution. He begins this discussion on page 172 and it continues for the next 12
pages. He stresses, as I have already emphasized, his concern to find a method of
measuring beliefs as a basis of possible actions, not to develop a general system
of beliefs unfocused on any practical or pragmatic applications.

Before turning to detailed consideration of Ramsey’s positive theory of
measurement, I do want to comment, as an application of an earlier remark [
made, on his rejection, in too simple a fashion (p. 171), of the measurement of
intensity of feeling based on just perceptual differences. As I mentioned earlier,
he makes no reference to the work of Wiener, written earlier and published in
1921, which is more sophisticated, both from a psychological and a mathemati-
cal standpoint, than Ramsey’s own development. I quote here just the single pas-
sage, which is not sufficiently thought out. This does not mean that what Ramsey
has to say about betting, which I will turn to in more detail, is incorrect. It is just
that his outright rejection of measuring intensity by thresholds is mistaken and
not well thought out. Here is what he says:

Suppose, however, I am wrong about this and that we can decide by introspection the
nature of belief, and measure its degree; still, I shall argue, the kind of measurement of
belief with which probability is concerned is not this kind but is a measurement of belief
qua basis of action. This can I think be shown in two ways. First, by considering the scale
of probabilities between 0 and 1, and the sort of way we use it, we shall find that it is very
appropriate to the measurement of belief as a basis of action, but in no way related to the
measurement of an introspected feeling. For the units in terms of which such feelings or
sensations are measured are always, I think, differences which are just perceptible: there
is no other way of obtaining units. But I see no ground for supposing that the interval
between a belief of degree ' and one of degree 'z consists of as many just perceptible
changes as does that between one of % and one of 5/6, or that a scale based on just per-
ceptible differences would have any simple relation to the theory of probability. On the
other hand the probability of 4 is clearly related to the kind of belief which would lead to
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abet of 2 to 1, and it will be shown below how to generalize this relation so as to apply to
action in general. (p. 171)

A much later detailed theory of measuring subjective probability with thresholds
is to be found in Domotor and Stelzer'?.

I examine the developments from page 172 to 187 in numbered remarks, in
which I try to lay out clearly the elements of Ramsey’s detailed proposal, be-
cause it is of great historical importance, even though it is possible to criticize it
from a later perspective that is crowded with many subsequent formal and em-
pirical developments.

1. Betting. Ramsey begins with this clear endorsement:

The old-established way of measuring a person’s belief is to propose a bet, and see what
are the lowest odds which he will accept. This method I regard as fundamentally sound;
but it suffers from being insufficiently general, and from being necessarily inexact.
(p-172)

Ramsey mentions in the next few sentences a classical problem with betting,

namely, the diminishing marginal utility of money, as confounding the interpre-
tation of the odds ratio.

2. Beliefs and desires. He then goes on to say that the way to success is to
‘take as a basis a general psychological theory, which is now universally dis-
carded, but nevertheless comes, I think, fairly close to the truth in the sort of
cases with which we are most concerned. I mean the theory that we act in the
way we think most likely to realize the objects of our desires, so that a person’s
actions are completely determined by his desires and opinions.” Then Ramsey
remarks that he regards this theory as a useful approximation, even if not exact,
and it being a somewhat artificial system of psychology, but one that can, as he
puts it, ‘like Newtonian mechanics ... still be profitably used, even though it is
proved to be false.’ (p. 173)

3. Goods not pleasures. The theory of belief and desires should not be con-
fused with utilitarianism. He distinguishes pleasures from “goods”, but he also
says that, to start with, before developing a theory, he will assume that goods are
numerically measurable and additive. He returns to the detailed theory later.

4. Good and bad, not ethical. “It should be emphasized that in this essay
good and bad are never to be understood in any ethical sense but simply as de-
noting that to which a given person feels desire and aversion.” (p. 174)

5. Taking account of uncertainty. How are we ‘to modify this simple system
to take account of varying degrees of certainty in his beliefs’. (p. 1 74)
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This concern for uncertainty, as I would put it, is, of course, central to Ram-
sey’s theory of partial belief, In these passages Ramsey is just outlining in a
summary way the ingredients he will bring together in his axioms.

6. Mathematical expectation. He now asserts the following important pro-
posal:

I suggest that we introduce a law of psychology that his {a person’s] behaviour is
governed by what is called the mathematical expectation. (p. 174)

He makes use of the ordinary notion, but Il use his terminology because it has

this unusual plural usage of goods and bads. So, mathematical expectation is
this:

... if p is a proposition about which he is doubtful, any goods or bads for whose realization
p is in his view a necessary and sufficient condition enter into his calculations multiplied
by the same fraction, which is called the ‘degree of his belief in p’. We thus define degree
of belief in a way which presupposes the use of the mathematical expectation. (p. 174)

Of course, later, he converts this explicitly into the standard formula for maxi-
mizing the expected utility with respect to the utility function and the subjective
probability function. I comment on this again.

7. A simple example of computations. Ramsey now gives on pages 175-176 a
simple example of how computations of goods and bads with degrees of belief
should be made. It’s a rather nice example about the costs of seeking directions
when going on an unknown road. I will not go through the details, but it is use-
ful, pedagogically, to make clear how he is going to tackle the question of meas-
urement from the standpoint of how things are working in this intuitive example.

8. Minimal assumptions about measurement. He now says that we do not
want to assume that goods are. additive. So, the details of how we can measure
goods and bads need to be worked out. This leads up to his treatment of utility.
What is critical, as he already makes clear (p. 176), is that we need to get a way
of judging that the distance between any two goods or bads can be equal to or
greater than, or less than, the difference between any two other goods or bads.
Or, as I would put it in more current terminology, we will use the formulation of
qualitative utility differences governed by an ordering principle.

9. A difficulty solved. Ramsey points out there is a difficulty with his formu-
lation of how to go about measuring these utility differences. We need an ethi-
cally neutral proposition. He says this means we want to find a proposition p,
which we may call ‘ethically neutral if two possible worlds differing only in
regard to the truth of p are always of equal value’. (p.177)

He notes in a footnote that he is assuming Wittgenstein’s theory of proposi-
tions — not that he is using very much of that theory in what is going on here.
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10. Defining degree of belief 2. Ramsey now makes the important step,
which he describes as follows:

We begin by defining belief of degree % in an ethically neutral proposition. The subject is
said to have belief of degree Y in such a proposition p if he has no preference between the
options (1) a if p is true, B if p is false, and (2) a if p is false, B if p is true, but has a
preference between a and B simply. (p. 177)

He does not give a sustained argument for there existing such an ethically neutral

proposition p, but makes the existence of such a proposition his first axiom on
the next page.

11. Operational definition of utility differences. He now gives the belief of
degree !4, — but I will not go through the details —, an operational definition of
what is meant by the measured differerice in value between two goods or bads
being to the difference in two others (for details see the equivalence (1) in the
next remark). What Ramsey is doing here is very much what is still done, even
though the language has changed and, certainly, the sort of casual talk about
goods and bads is no longer current. Davidson and I used Ramsey’s idea exten-
sively in our 1950s theoretical and experimental studies'*'*.

12. Axioms. On pages 178-179, Ramsey states his axioms. What is important
to note is that he is not giving axioms for the measurement of the belief directly,
but for measuring utility. The following point is relevant, particularly for readers
familiar with de Finetti'® and Savage”, especially de Finetti, who does not di-

rectly and formally use utility or value at all in his approach to quantifying sub-
" jective probability. Ramsey’s measurement of subjective probability, as we shall
see after we finish with the axioms, is based on first measuring utility, having
available in doing so only events of probability 4. By the way, it is useful to
make clear how this difference works. If we have the event %2 and we think of
having the utility of four goods or bads a, B, vy, 6, we can write the following
simple equivalent equations, with 'z being the only probability that enters the
expectation calculation:

Vs u(t) + 5 u(B) = V() + ()
ifand only if

u(a) - u(8) = u(y) - u(B) .

Ramsey does not work out the detailed consequences of his axioms, but it is
apparent that they are essentially correct and there are many modern discussions
of such axioms for the measurement of utility or value, as the modemn terminol-
ogy tends to put the matter. For an extensive review of the literature up to the
beginning of the 1970s, see Krantz, Luce, Suppes and Tversky'”.
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13. Measurement of belief Having laid down axioms for the measurement
of utility, as discussed, Ramsey is now in a position to define the measurement of
belief without additional axioms, simply by using the quantitative measure
of utility to do so. Here is the way he describes the matter in words.

If the option of a for certain is indifferent with that of B if p is true and y if p is false, we
can define the subject’s degree of belief in p as the ratio of the difference between a and y
to that between B and y; which we must suppose the same for all a's, B’s and v’s that
satisfy the conditions. (p. 179)

This is standard and quite familiar in the literature.

14. Conditional probability. Ramsey now takes the additional important step
of introducing conditional beliefs, which lead to conditional subjective prob-
abilities. He spends some time with this topic, including stating various laws that
hold for conditional probability, which I shall not review in detail, but refer the
reader to what he terms the ‘fundamental laws of probable belief’ on page 181.
These laws are all elementary as laws of probability, but essential for a coherent
theory of belief, as is emphasized in the next point.

15. Belief and consistency. This is what Ramsey says about the elementary
laws of probability he lists:

Any definite set of degrees of belief which broke them would be inconsistent in the sense
that it violated the laws of preference between options, such as that preferability is a tran-
sitive asymmetrical relation, and that if a is preferable to B, B for certain cannot be prefer-
able to a if p, B if not-p. (p. 182)

16. Probability laws as laws of consistency. We can see from this last remark
their importance. We extend the logical notion of consistency to include the sat-
isfaction of these elementary laws of probability. So, from Ramsey’s standpoint
the laws of subjective probability are ‘laws of consistency, an extension to partial
beliefs of formal logic, the logic of consistency’. (p.182)

17. Three final remarks. Ramsey concludes these developments by three re-
marks. The first is that the developments are based fundamentally on the idea of
betting, an idea which de Finetti also took as fundamental. Second, the develop-
ments are based throughout on the idea of mathematical expectation. This is the
way of computing what is to be maximized in choice. To move in some other
direction is to make a radical change in the standard theory of maximizing ex-
pected utility. His third remark is that he has said nothing about how to deal with
matters when the number of alternatives is infinite. It is possible to make a pun
here and say that, by now, the number of papers dealing with having the set of
alternatives be infinite is nearly infinite. This part of the theory has been
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developed thoroughly in subsequent mathematical publications by others. Again, an
extensive review is to be found in the reference cited above'®,
[ just want to make one concluding conceptual remark of my own about Ram-
sey’s important stress upon mathematical expectation. It was the original hope —
and attempt — of de Finetti to simply give axioms on subjective belief alone, so
de Finetti’s strategy was to introduce an ordering of the form event A is at least
as probable as event B. This ordering was assumed to be transitive and con-
nected. Other axioms were introduced to express additivity of subjective prob-
ability of disjoint events, and so forth. The problem was that what started out to
be a very simple set of axioms did not have a simple result. The axioms de
Finetti stressed in earlier work'® were shown by Kraft, Pratt and Seidenberg to
be inadequate. Namely, a counterexample could be given which showed that the
standard representation theorem, to be proved about the quantitative nature of
subjective probability, could not be given without further, stronger axioms.
There is a tale of many attempts in this direction that I will not review here. My
point is just to. mention that probably the simplest set of axioms that are neces-
sary and sufficient, expressed just in terms of probabilistic concepts without any
introduction of utility, were those given by Mario Zanotti and myself*'. The
important point, and the reason for this remark, is that those axioms found it
necessary to use as primitive the concept of qualitative expectation, rather than
the concept of subjective probability. Perhaps the most important technical
reason for requiring this shift is that mathematical expectation is additive in an
unrestricted way, whereas the addition of event probabilities requires that the
events be mutually exclusive. This restriction causes many formal difficulties.

4. THE LOGIC OF CONSISTENCY

After completing the section on the measurement of partial belief, that is, the
measurement of subjective probability, the next section of Ramsey’s essay is de-
voted to the logic of consistency. Here, he makes a number of significant and
useful remarks about the relation between logic and probability and between our
view of the consistency of each of them. Again, he focuses an immediate criti-
cism on Keynes’ theory, saying that Keynes tries to reduce probability to formal
logic, but that this is mistaken in several different ways, which I will not exam-
ine in detail. What he does do, in terms of his own view, going back to some of
the ideas of Peirce, is make a clear distinction between inductive and deductive
logic. He insists on the point, on the vast difference between the consistency of
logic and the consistency of a person’s set of partial beliefs. The vast difference
between these two is exemplified by the elementary fundamental laws of prob-
ability, including conditional probability, that he derived from axioms in the
previous section.
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He next discusses, in perhaps the most useful topic in this section, the rela-
tion between the calculus of consistent partial belief and the interpretation of the
laws of probability in terms of frequencies. He mentions the usual connection
between the two via Bernoulli’s Theorem. He does mention one idea that is not
often found in more recent discussions. This is:

... the very idea of partial belief involves reference to a hypothetical or ideal frequency;
supposing goods to be additive, belief of degree m/n is the sort of belief which leads to the
action which would be best if repeated » times in m of which the proposition is true; or we
can say more briefly that it is the kind of belief most appropriate to a number of hypo-
thetical occasions otherwise identical in a proportion m/z of which the proposition in
question is true. (p. 188)

It is worth mentioning that this device of idealizing a large number of possible
observations is also supported by de Finetti** as a method of evaluating subjec-
tive probabilities, especially ones that are very small.

The second important remark in this section is Ramsey’s dismissal of the
Principle of Indifference as a fundamental part of probability theory. Again, he
mentions that ‘... it is fairly clearly impossible to lay down purely logical condi-
tions for its validity, as is attempted by Mr. Keynes.’ (p. 189). Interestingly
enough, he does not mention Laplace, who is the one who made this principle so
famous in the history of probability. _

The third and final problem discussed in this section, once again, is centered
on a Keynesian problem, but it is interesting from a general standpoint, so I
quote Ramsey’s remark.

A third difficulty which is removed by our theory is the one which is presented to Mr.
Keynes’ theory by the following case. I think I perceive or remember something but am
not sure; this would seem to give me some ground for believing it, contrary to Mr.
Keynes' theory, by which the degree of belief in it which it would be rational for me to
have is that given by the probability relation between the proposition in question and the

things 1 know for certain. He cannot justify a probably belief founded not on argument but
on direct inspection. (p. 190)

What he is doing here, of course, is showing how devastatingly incorrect any
attempt to settle questions of the probability of uncertain propositions, by knowl-
edge of certain ones, is, as any kind of general strategy. The argument really is
pointing .out that Keynes seems to have no way in his system to accept what
would amount to conditionalization, based upon possibly fallible memory or
perception.

5. THE LOGIC OF TRUTH

The fifth and final section of the 1926 essay, whose title 1 have also used, is, we
might think, in terms of the current patois of philosophy and logic, about
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Tarski’s and later definitions of truth. But Ramsey does not have this in mind at
all. What he has in mind is, as he calls it, the human logic of truth.

Let us therefore go back to the general conception of logic as the science of rational
thought, We found that the most generally accepted parts of logic, namely, formal logic,
mathematics and the calculus of probabilities, are all concerned simply to ensure that our
beliefs are not self-contradictory. We put before ourselves the standard of consistency and
construct these elaborate rules to ensure its observance. But this is obviously not enough;
we want our beliefs to be consistent not merely with one another but also with the facts.
(p. 191) :

His central concern is to give a clearer meaning to the question of ‘What is
reasonable for a person to have as a given degree of belief in a given proposi-
tion?” Put another way, ‘When is it reasonable to hold a particular subjective
probability concerning the occurrence, for example, of some future event?’
Ramsey’s answer to this question is, to my mind, one of the most interesting
parts of the essay from a psychological standpoint. In giving the answer that I
want to consider, he acknowledges his indebtedness to the writings of Peirce. 1
will not try to document the relevant parts of Peirce, but will look at the argu-
ments that Ramsey himself gives.

Ramsey’s central idea is that -

The human mind works essentially according to general rules or habits; a process of
thought not proceeding according to some rule would simply be a random sequence of
ideas; whenever we infer 4 from B we do so in virtue of some relation between them. We
can therefore state the problem of the ideal as “What habits in a general sense would it be
best for the human mind to have?” This is a large and vague question which could hardly
be answered unless the possibilities were first limited by a fairly definite conception of
human nature. (p. 194) '

The first point that Ramsey then makes about habits is that he is not restricting
habits to just ordinary ones that we learn as children, or sometimes as adults, but
is including any rule or law of behavior, as well as instinct. In my own view, this
is an excellent generalization of what is often too narrow a use of the concept of
habit. He does not expand upon this idea in a way that deals with many of our
current controversies about nature versus nurture, but his stand is, for me, very
much on the side of the angels. Habits can be found on both sides of that contro-
versy. I also like the fact that he not only emphasizes rules, but also laws. The
emphasis on laws and instinct means that we are not caught in some explicit and
mistaken rule-type formulation. Consequently, as I discuss later, laws of asso-
ciation or of conditioning can be included in the discussion of habits, as can the
kind of instinctive behavior of many lower species, for example, of insects hav-
ing habits which are patterns of behavior that are not learned, but strongly
embedded in the DNA of a given species.
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He focuses this discussion on degrees of belief. He talks about observing a
number of occurrences of common phenomena, such as inedible toadstools or
the habit of expecting thunder after lightning. He summarizes nicely his view.

Thus given a single opinion, we can only praise or blame it on the ground of truth or fal-
sity: given a habit of a certain form, we can praise or blame it accordingly as the degree of
belief it produces is near or far from the actual proportion in which the habit leads to truth.
We can then praise or blame opinions derivatively from our praise or blame of the habits
that produce them. (p. 196)

He then goes on to apply this not only to habits of observation and inference, but
also to habits of memory, and raises the question of what is the best degree of
confidence to place, for example, in specific memories. Or, to use his language
more exactly, ‘a specific memory feeling’. Our confidence in such a memory
feeling should depend on ‘how often when that feeling occurs the event whose
image it attaches to has actually taken place’. (p.196)

Following a brief discussion of Hume, Ramsey next asks the question ‘What
do we have to say about the person who would make no inductions?’ And he re-
plies that we would think that he ‘had not got a very useful habit, without which
he would be very much worse off, in the sense of being much less likely to have
true opinions.” (p. 197). He remarks of this that his view here is a kind of prag-
matism. We judge mental habits by whether they work and, so, to adopt induction
is a useful habit. Notice he has not spelled out, in really technical detail, what he
means by induction, but he intends it to be in terms of what he has laid down as
the fundamental laws of partial belief in the earlier formal treatment.

Finally, in the last paragraph of this section, he extends the search for induc-
tive or human logic to' general methods of thought, or what we might now call
methods of scientific inference, but his remarks here do not go very far beyond
his casual mention of Mill’s methods and of Hume’s general rules in the chapter
‘Of unphilosophical probability’ in The Treatise®.

My problem with this section, which closes the 1926 essay on truth and prob-
ability, is not what he says about habits and the human logic of induction, but
what he does not say. He almost takes a turn toward a deeper psychological ap-
proach, but does not explore it with any care, and tumns back to familiar remarks
and rather general remarks customary in the subject and already present in the
writings of Hume, Mill and Peirce. In other words, in this section, as opposed to
his treatment of the measurement of partial beliefs, and also of utility, where he
makes a new and quite original contribution, matters are otherwise.

6. WHAT 1S MISSING IN RAMSEY:
PSYCHOLOGICAL MECHANISMS OF BELIEF FORMATION

Ramsey writes about many different topics beyond what are included in the
essay on truth and probability. These topics range from the foundations of
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mathematics to statistical mechanics. His own contributions, of course, greatly
vary in depth. He had important and original ideas about the foundations of
mathematics, which were early known to be significant contributions. In con-
trast, although he seemed to know a great deal about physics and many of his
remarks about physical ideas and laws are interesting, he, in fact, has no sus-
tained treatment, as far as I know, of any part of the foundations of physics.

Matters are more complicated in the case of psychology. In one sense, what
he did in his careful analysis and surrounding discussion about the theory of par-
tial belief, and the measurement of such beliefs, is a genuine contribution, not
only to philosophy, but also to the systematic science of measurement within
psychology, a subject that has a large and controversial history. Indeed, what
Ramsey has to say is important and interesting, just in terms of the history of
psychology alone, quite apart from its philosophical import.

‘But in this section, I want to examine the extent to which Ramsey probed
deeper into looking for a psychological theory of mechanisms to account for
partial beliefs. There is not much systematic evidence, as I have, in various ways,
already indicated, but there is a useful early piece’, unpublished until the
appearance of the book of notes by Ramsey, edited by Galavotti (1991). What is
a particularly striking piece in this volume is Ramsey’s imaginary conversation
with John Stuart Mill, dated 26 January 1924. I quote two passages:

[Mill] ‘I knew that all mental and moral feelings were the results of association, that we
love one thing and hate another, take pleasure in one sort of action or contemplation, and
pain in another sort, through the clinging of pleasurable or painful ideas to those things
from the effect of education or experience. As a corollary to this it is one of the objects of
education to form the strongest possible associations of the salutary class; associations of
pleasure with all things beneficial to the great whole, and pain with all things hurtful to it.
But it seems to me that teachers occupy themselves but superficially with the means of
forming and keeping up these salutary associations. They seem to trust altogether to the
old familiar instruments, praise and blame, punishment and reward. Now there is no doubt -
that by these means intense associations of pain and pleasure may be created and produce
desires and aversions capable of lasting undiminished to the end of life. But there must
always be something artificial and casual in associations thus produced.’

.. Here he [Mill] paused and I broke in at once ‘But you know psychology has ad-
vanced since your day, yours is very out of date.’ ‘Has it?’ he answered ‘I don’t think so.
You have advanced in philosophy in a way that excites my profound admiration but in
psychology hardly at all. Perhaps you are thinking of the followers of Freud, who seem to
regard the analysis of the mind as a panacea.’ *Yes’ said I, ‘I am thinking of them; you are
probably put off by their absurd metaphysics, and forget that they are also scientists de-
scribing observed facts and inventing theories to fit them.’ (pp. 305-306)

The next two pages contain Ramsey’s response.

[Ramsey] ‘But of course he would dispute your psychology; he [Freud] would say, that
the most important associations in determining your desires were those formed very early
in life and no longer accessible to consciousness. So that your explanation of your depres-
sion must be entirely illusory, in his terminology a ‘rationalization’. The relevant associa-
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tions could not possibly be dissolved by your own unaided introspection. if you suffer
from claustrophobia you may perceive that there is no real danger in closed spaces but
nevertheless you cannot bear to be in one.” (Ramsey, 1991, pp. 306-307)

“There is more. First is the imaginary response by Mill, followed by Ramsey’s re-
sponse to that.

‘[ don’t believe it’ he [Mill] answered ‘about the ordinary man; his ‘unconscious’ if he
has one is of trivial importance. Freud’s theory was developed from observations not of
the normal but of the abnormal, who came to him for treatment. It is not in the least clear
that it applies to the ordinary man.’

[Ramsey] ‘But surely the laws of psychology should apply to all cases, normal and
abnormal alike, and must be obtained from observations of all kinds of men. The psycho-
analysts analyse not only patients but also their pupils who are fairly normal. And their
work throws doubt on your psychology as being on much too simple lines; desires and
aversions are not generally developed by the simple process of associations of pleasure
and pain but by far more complicated laws and mechanisms.” (Ramsey, 1991, p.307)

This is fascinating, — and especially fascinating, written by such a very young
man —, but it is also evident that there is no move in the direction of psychology
as a systematic science. Moreover, this is well reinforced by the kind of state-
ment about these matters one would expect from Ramsey. In the last papers at
the end of the 1931 volume, there is one entitled “Probability and Partial
Belief”*. The first two sentences of this fragment are certainly worth quoting.

The defect of my paper on probability was that it took partial belief as a psychological
phenomenon to be defined and measured by a psychologist. But this sort of psychology
goes a very little way and would be quite unacceptable in a developed science. (p.256)

In other words, Ramsey recognized, in an unblinkered way, that what he had to
say about psychology did not amount to anything like a serious detailed foray
into an analysis of the psychological mechanisms producing partial beliefs.

The very last quotation, Ramsey’s statement about the work of psychoana-
lysts that throws doubt on Mill’s psychology of association, begins a line of
theory that actually did not have much scientific development in Ramsey’s time,
that is, the search for ‘far more complicated laws and mechanisms’ than the
‘simple’ processes of associations.

The laws of association had been the dominant approach to cognitive and
other psychological mechanisms in philosophy and psychology at least since
Hume’s time. His Treatise is not the first, but it is certainly the most significant
philosophical treatise to claim priority of place for association above all other
mechanisms of the mind. I just recall for you that Hume thought of the mecha-
nism of association doing for the laws of human nature what gravitation did for
the laws of nature. '

In his essay “Truth and Probability”, and elsewhere, Ramsey mentions ap-
provingly, Hume, Mill and Peirce, but he does not discuss, except in the passage
quoted above, as far as I know, the theories of associgtion adopted by these three
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philosophers as fundamental foundational theories for psychology. At least, I do
not know of other passages where he systematically examines their ideas in this
respect. "

From several angles, this is surprising. Book II of Hume’s Treatise, which
deals with the passions, or, as we might say now, the emotions, is, in many
respects, the scientifically deepest and most clever part of the Treatise. As far as
[ know, Ramsey does not deal anywhere with the main themes of this book, es-
pecially such matters as the subtle use of the concept of association to explain
the nature of pride in the first part of Book II. Nor does he examine Mill’s sys-
tematic account of the laws of association as a part of his conception of a system
of logic. For readers who have forgotten, I remind them that Book VI of Mill’s
System of Logic®® is on the logic of the moral sciences. Chapter IV of this book
is on the laws of the mind. Here, Mill certainly gives pride of place to the laws of
association. He commends the more extensive work of Alexander Bain and, at
the same time, laments the extent to which in philosophy the application of the
laws of association in psychology have been neglected. (Mill, 1843/1936, p.
561.) Mill’s chapter IV of this book on the laws of the mind is clearly and sys-
tematically written. Without agreeing with everything that he has to say there, I
think he presents a very substantial challenge to anyone who wants to deny the
- central place of the laws of association. Given how well Ramsey knew the writ-
ings, in many ways, of Hume and Mill, as well as those of Peirce, it is surprising
that there seems to be no extensive confrontation in which he develops system-
atically and carefully his opposition to the concept of association and the laws
associated with this concept as a fundamental basis of psychological theory.
Casually, he was skeptical about the laws of association, as expressed in the last
1924 passage above, but that is about as far as it goes. He simply did not enter
into any systematic attempt to go deeper into an explanation of the psychological
mechanisms that generate partial beliefs.

What I said about Ramsey is also true of those two other important and
significant forefathers of the twentieth century, Bruno de Finetti and Jimmie
Savage. In fact, if anything, they have less to say about psychological mecha-
nisms for generating partial beliefs than Ramsey does. Casually, one might con-
trast the apparent depth of the work in the foundations of mathematics by Frege,
Hilbert, Brower and others to the less developed foundational literature about
beliefs and desires. But, in some ways, this would be a mistake in the wrong
direction. If we ask for a psychological account of mathematical thinking, for -
example, an analysis of the mechanisms used in verifying the correctness of a
mathematical proof, we will find the literature just as thin as in the case on which
I have been dwelling. This is not an idle request. Essentially no deep mathemati-
cal theorems of the sort considered fundamental in current research are verified
formally. So, what are the psychological mechanisms of cognition and percep-
tion that are actually used in checking for correctness?

So, let me end on a note which is controversial. It is certainly not agreed to
by most of those who have written the modern canon of logic. The recognition
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that there is something directly psychological about subjective probability is
rather widespread and is certainly given a place in Ramsey’s ideas. Indeed, he
regards his method of measuring subjective probability and partial beliefs as
being, in one sense, a contribution to psychology. Frege, in contrast, to take the
beginnings of the modern canon, desires to rid himself of any taint of psychology
in logic. I am far from accepting Frege’s view, but there are many aspects that
separate the degree of need for psychological mechanisms to account for partial
beliefs and psychological mechanisms to account for our claims about the objec-
tive correctness of mathematical proofs. This is not the place to enter into a de-
tailed analysis of this difference, — this I have begun in a closely related article”
—, but there is one obvious reason for thinking that the demand for explanation of
the psychological mechanisms of partial belief has a more immediate and natural
place than a similar demand in the mathematical case.

This is that in the mathematical case, all the emphasis is on moving outside
individuals to a completely agreed upon objective result — objective in the sense
of being the same for all persons. It is exactly the opposite, in some sense, in the
case of partial belief. We accept, in the beginning, individual differences in par-
tial beliefs and in the particular assignments of subjective probabilities. It is then
natural, in a way it is not, in mathematics, to ask for the psychological mecha-
nisms that account for the differences in partial beliefs, I do not think what I
have said is fully satisfactory, but it is, at least, perhaps, a kind of justification of
my emphasis on the need for a theory of the psychological mechanisms generat-
ing partial beliefs, without, at the same time, asking for a psychological theory
justifying the wide agreement about the truth of many mathematical statements
and the correctness of many mathematical proofs. But where there is not agree-
ment, as, for example, between formalists and intuitionists, psychological theo-
ries of cognitive and perceptual mechanisms become relevant to mathematics, or,
at least, so I would claim. Ramsey, in his important article on the foundations of
mathematics (1931), did not venture into this territory.
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