MPRA

Munich Personal RePEc Archive

John Maynard Keynes and Ludwig von
Mises on Probability

van den Hauwe, Ludwig

12. March 2007

Online at http://mpra.ub.uni-muenchen.de/6965/
MPRA Paper No. 6965, posted 02. February 2008 / 03:13


http://mpra.ub.uni-muenchen.de/
http://mpra.ub.uni-muenchen.de/6965/

John Maynard Keynes and Ludwi g von M ses on
Probability

By

Dr Ludwi g van den Hauwe (*)



John Maynard Keynes and Ludwi g von M ses on
Probability

Abstracto

Los paradi gnas econdom cos de Ludwi g von M ses por
una parte, y de John Maynard Keynes por otra, han sido
correctanente reconoci dos cono contradictorias a nive
tedrico, y conb antagoni stas, con respecto a sus
i nplicancias politicas préacticas y publicas. Desde el
punto de vista caracteristico tanbi én han sido
rei vindi cadas por sectores de oposicion del espectro
politico. AUn asi, |as respectivas visiones de estos
autores con respecto al significado e interpretaci 6n de
| a probabilidad, nmuestra una afini dad conceptual mas
estrecha que | os que se ha reconocido en la literatura.
Se ha argunent ado especi al nente que en al gunos aspect os
importantes, la interpretaci 6n de Ludwi g von M ses del
concepto de probabilidad, nuestra una estrecha afini dad
con la interpretaci 6n de probabilidad desarrol |l ada por su
oponente John Maynard Keynes, que con |as maneras de ver
| a probabilidad respal dadas por su hermano Richard von
M ses. Sin enbargo, tambi én existen grandes diferencias
entre |l os puntos de vista de Ludwi g von M ses y aquel |l os
de John Maynard Keynes con respecto a | a probabilidad.
Uno de ell os se destaca principal nente: cuando John
Maynard Keynes aboga por un punto de vista nonista de |la
probabi |l i dad, Ludwi g von M ses defiende un punto de vista
dualista de |l a probabilidad, de acuerdo con |o cual, el
concepto de probabilidad reci be dos significados
di ferentes, y en donde cada uno de ellos es valido en un
area o contexto en particular. Se concluye que tanto John
Maynard Keynes conp Ludwi g von M ses presentan puntos de
vista claranente diferenciados con respecto al
significado e interpretaci 6n de |a probabilidad.
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Abstr act

The econom ¢ paradi gns of Ludwi g von M ses on the
one hand and of John Maynard Keynes on the other have
been correctly recognized as antithetical at the
theoretical level, and as antagonistic with respect to
their practical and public policy inplications.
Characteristically they have al so been vindi cated by
opposi ng sides of the political spectrum Neverthel ess
the respective views of these authors with respect to the
meani ng and interpretation of probability exhibit a
cl oser conceptual affinity than has been acknow edged in
the literature. In particular it is argued that in sone
rel evant respects Ludwig von Mses” interpretation of the
concept of probability exhibits a closer affinity with
the interpretation of probability devel oped by his
opponent John Maynard Keynes than with the views on
probability espoused by his brother Richard von M ses.
Neverthel ess there also exist significant differences
bet ween the views of Ludwi g von M ses and those of John
Maynard Keynes with respect to probability. One of these
is highlighted nore particularly: where John Maynard
Keynes advocated a noni st view of probability, Ludw g von
M ses enbraced a dualist view of probability, according
to which the concept of probability has two different
meani ngs each of which is valid in a particular area or
context. It is concluded that both John Maynard Keynes
and Ludwi g von M ses presented highly nuanced views with
respect to the neaning and interpretation of probability.
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| . I ntroduction

The conplex issues relating to the interpretation
and neaning of different concepts of probability and the
legitimate scope of their useful application in the
soci al sciences and in economcs belong to the nore
controversial topics within the sub-field of economc
met hodol ogy. Several of the nost influential econom sts
have expounded out spoken views about the matter. Thus it
is probably no exaggeration to assert that John Maynard
Keynes” second- best-known book — after his The General
Theory of Enpl oynent, Interest, and Money - is his A
Treatise on Probability. Ludwig von Mses” views about
probability have been no less influential within the
context of the Austrian School and even beyond. In this
respect some commentators have clained that Ludwi g von
M ses basically enbraced the frequency interpretation of
probability of his brother Richard von Mses!, thus
suggesting that Ludwig von Mses” views on probability
are no |l ess antagonistic to those of John Maynard Keynes
than his views on econom c theory and public policy. This
latter vieww |l here be challenged. Wiile it is not
contended that any historical evidence points to any
direct historical influence between the views on
probability of these two authors, it will be argued that
in some rel evant respects Ludwig von Mses” views with
respect to the neaning and interpretation of probability
exhibit a closer conceptual affinity with the views of
John Maynard Keynes about probability than with the views
concerning probability of his brother R chard von M ses.



As regards the views about probability of Ludw g von
Mses, it is undeniably true that these display
consi derabl e nuance and that they can be consi dered as
being of a sui generis variety. Even if Ludwi g von M ses’
views on probability exhibit a closer conceptual affinity
wi th Keynes” phil osophy of probability than with the
frequency interpretation espoused by his brother R chard
von Mses, an inportant difference between the views of
Ludwi g von M ses and those of John Maynard Keynes in this
respect wll neverthel ess be acknow edged.

1. The summa divisio in the phil osophy of probability:
epi stem c versus objective interpretations of probability

Interpretations of probability are commonly divided into
(1) epistenological (or epistemc) and (2) objective.

Epi stenol ogi cal interpretations of probability take
probability to be concerned wth the know edge (or
belief) of human beings. On this approach, any
probability assignnment describes a degree of know edge, a
degree of rational belief, a degree of belief, or
sonething of this sort. The approaches of both Ludw g von
M ses and John Maynard Keynes belong to this category.

bj ective interpretations of probability, by contrast,
take probability to be a feature of the objective

mat erial world, which has nothing to do with human

knowl edge or belief. The theory of Ri chard von M ses

bel ongs to this category.?

Despite the fact that Ludw g von M ses hinself
clearly enbraced what nust be considered an epistemc
view regarding the interpretation of probability, the
obj ectivist view has been propounded by several Austrian
econom sts, especially anong those belonging to the
pr axeol ogi cal canp. These authors apparently take it for



granted that Ludw g von M ses had sinply adopted the

phi | osophy of probability of his brother R chard von

M ses. Thus in a characteristic passage of Man, Econony,
and State M N. Rothbard wote:

“The contrast between risk and uncertainty has been
brilliantly anal yzed by Ludwi g von M ses. M ses has shown
that they can be subsunmed under the nore general
categories of “class probability” and “case probability”.
“Class probability” is the only scientific use of the
term“probability”, and is the only formof probability
subj ect to numerical expression.”?

In the two footnotes acconpanying this passage M N.

Rot hbard refers both to Ludwig von M ses” discussion in
Human Action, and to Richard von M ses” Probability,
Statistics, and Truth, thus conflating the views of the
two brothers.?

Views |ike the ones expressed by M N Rothbard are
often, if not always, acconpani ed, and rather
consistently, by a rejection of quantitative nethods for
the conduct of applied research in economcs. Again M N
Rot hbard tells the story of how he cane to decide to
| eave the world of statistics in rather dramatic terns:

“After taking all the undergraduate courses in
statistics, | enrolled in a graduate course in

mat hematical statistics at Colunbia with the em nent
Harol d Hotelling, one of the founders of nodern

mat hemati cal econom cs. After listening to several

| ectures of Hotelling, | experienced an epi phany: the
sudden realization that the entire “science” of
statistical inference rests on one crucial assunption,
and that that assunption is utterly groundless. | wal ked
out of the Hotelling course, and out of the world of
statistics, never to return.”®

According to Professor Rothbard the questionable
assunption is the foll ow ng:



“I'n the science of statistics, the way we nove from our
known sanples to the unknown population is to nake one
cruci al assunption: that the sanmples will, in any and al
cases, whether we are dealing with height or unenpl oynent
or who is going to vote for this or that candi date, be

di stributed around the population figure according to the
so-cal | ed “normal curve.”®

Statenents |ike these have been both severely criticized
and m sunderstood. Thus David Ransey Steele, in his
revi ew of Justin Rainmondo” s An Eneny of the State: The
Life of Murray N. Rothbard wites:

“If the young Rothbard really had found sonet hi ng that
refuted all statistical theory, this would be a nonmentous
di scovery, and a great consolation to tobacco producers.
But, 60 years on, the edifice of statistics has not

regi stered any trenors.

I n the Rot hbard- Rai nondo account, statisticians accept
the bell curve because of a single exanple, the

di stribution of hits around the bull”s eye on a target.
In fact, statisticians don"t view the bell curve as
sacrosanct. Since a great many phenonena are, as a matter
of fact, so close to normally distributed that the
assunption of normal distribution will yield correct
predictions, normal distribution can be treated as an
enpirical generalization and a useful instrunent.

Al ternatively, normal distribution can be strictly
derived by the Central Limt Theorem which shows that
where sone variable is influenced by a | arge nunber of
unrel ated random vari ables, that variable will be
normal Iy distributed. This result holds subject to
certain conditions, which are very w dely, but not

uni versal ly, encountered. Statisticians are open to the
possibility of non-normal distributions where these
conditions don"t apply. It doesn’t seemlikely that
Rothba;d successfully debunked all of statistics around
1942.”

This interpretation of Rothbard s position is certainly
questionable. It doesn't seemlikely after all that

Rot hbard was intent upon questioning the nmathemati cal
validity of the Central Limt Theorem or of any other



t heorem of formal probability calculus. It may stil
remain true, however, that in contexts where random

col l ectives do not exist (that is, contexts characterized
by | ack of independent repetitions), as will often be the
case in econonm cs, objective probabilities cannot be
used. G ven that Rothbard enbraced an objecti ve,
frequency interpretation of nunmerical probability, his
rejection of statistics is a defensible and logically
consi stent corollary. Mreover the rejection of the use
of objective probabilities in economcs is in agreenent

wi th the concl usions of sone of the nost recent research
about these matters, and with general argunments for
interpreting probabilities in econom cs as

epi st enol ogi cal rather than objective.?®

It is worth pointing out that for quite sonme tinme the
obj ectivist view had al so been rather influential in
certain Marxist-Leninist circles. Wiereas the objectivist
vi ew had i ndeed been dom nant in statistical theory and
practice throughout nost of the previous century, it was
in particular in certain Soviet witings that attenpts
had been nade to provide the objectivist viewwth
supposedl y Marxi st-Leni ni st phil osophi cal under pi nni ngs,
and to dism ss the subjective characterization of
probability as inevitably |eading to subjective idealism?®
The critical issue we want to exam ne here, however,
is whether the precepts of praxeol ogi cal nethodol ogy and
epi st enol ogy i ndeed entail an exclusive commtnent to the
obj ectivist viewpoint. An exam nation of Ludwi g von
M ses” viewpoint in this respect has not convinced us
that this is actually the case.



In fact, and as nentioned briefly already, Ludwi g von
Mses” views with respect to the interpretation of
probability, are nore akin to Keynes” views than to the
phi | osophy of probability of his brother R chard von
Mses. In order to substantiate this view, we wll
conpare Ludwi g von M ses” position concerning this matter
with the positions both of John Maynard Keynes and of
Ri chard von M ses. The two nai n approaches to the
interpretation of probability theory which wll be
consi dered here are thus the frequency interpretation, as
devel oped systematically by R chard von Mses, and the
| ogical interpretation, as devel oped systematically by
John Maynard Keynes. *°

In the third and fourth sections hereafter | present
a general characterization of the views on probability of
these two authors. In section VI argue that the thesis
that Ludwi g von M ses enbraced the objective frequency
interpretation of probability of his brother Richard von
M ses is disputable in view of a nunber of Ludwi g von
M ses” own statenments with respect to this subject
matter.

In the sixth section | exam ne further whether and
in what respects Ludwig von Mses” views on probability
i ndeed exhibit a conceptual affinity with John Maynard
Keynes” interpretation of probability. In the seventh
section an inportant difference between the respective
vi ews about probability of Ludwig von Mses and of John
Maynard Keynes is highlighted.

I1l. Richard von M ses” objective approach to
probability: the frequency interpretation

The principal goal of R chard von Mses was to nake
probability theory a science simlar to other sciences.
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According to the frequency view probability theory is
considered a science of the sane order as, say, geonetry
or theoretical mechanics. He criticizes the viewthat
probability can be derived fromignorance:

“I't has been asserted - and this is no overstatenent -

t hat whereas ot her sciences draw their conclusions from

what we know, the science of probability derives its nost

important results fromwhat we do not know. ”?!
Probability should be based on facts, not their

absence. The frequency theory relates a probability

directly to the real world via the observed objective

facts (or the data), in particular repetitive events.

As Richard von M ses wrote:

“By nmeans of the nethods of abstraction and idealization
(.) a systemof basic concepts is created upon which a

| ogi cal structure can then be erected. Onming to the
original relation between the basic concepts and the
observed primary phenonena, this theoretical structure
permts us to draw concl usions concerning the world of
reality.”??

In the | ogical approach to be exam ned in the next
section, probability theory is seen as a branch of | ogic,
as an extension of deductive logic to the inductive case.
In contrast to this view, the frequency approach sees
probability theory as a mathematical science, such as
mechani cs, but dealing with a different range of
observabl e phenonena. Probability should thus not be
interpreted in an epistenol ogical sense. It is not |ack
of know edge (uncertainty) which provides the foundation
of probability theory, but experience with | arge nunbers
of events.

A probability theory which does not introduce from
t he very beginning a connection between probability and
relative frequency is not able to contribute anything to
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the study of reality.® A key question raised by this view
relates to how mat hematical sciences relate to the
enpirical material with which they are concerned. Since
Ri chard von M ses was an enpiricist, the starting point
for himwas al ways sonme observabl e phenonenon such as an
enpirical collective. In fact, according to the random
frequency definition it is possible to speak about
probabilities only in reference to a properly defined
collective. Probability has a real nmeaning only as
probability in a given collective. The basis of Ri chard
von M ses” theory of probability is thus the concept of a
collective. The rational concept of probability, as
opposed to probability as used in everyday speech,
acquires a precise neaning only if the collective to
which it applies is defined exactly in every case.
Essentially a collective consists of a sequence of
observations which can be continued indefinitely. Each
observation ends with the recording of a certain
attribute. The relative frequency with which a specified
attribute occurs in the sequence of observations has a
limting value, which remains unchanged if a partial
sequence is formed fromthe original one by an arbitrary
pl ace sel ection.

To deal with such phenonena, we obtain by
abstraction or idealization some nmathematical concepts,
such as, in this instance, the concept of mathematical
col l ective. W next establish on the basis of observation
sone enpirical |laws which the phenonena under study obey.
Then agai n by abstraction or idealization we obtain from
these enpirical |aws the axions of our mathenati cal
t heory. Once the mathematical theory has been set up in
this way, we can deduce consequences fromit by |ogic,
and these provide predictions and expl anati ons of further
observabl e phenonena.
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Applying this schene to the case of probability

t heory, there are, according to Richard von M ses, two
enpirical laws which are observed to hold for enpirica
collectives. The first of these can be naned the Law of
Stability of Statistical Frequencies; it refers to the
increasing stability of statistical frequencies and is
designated by Richard von Mses as “the ‘primary
phenomenon’ (Urphanonen) of the theory of probability”.?®

As M ses expl ai ns:

“It is essential for the theory of probability that
experience has shown that in the gane of dice, as in al
t he ot her mass phenonena whi ch we have nentioned, the
relative frequencies of certain attributes becone nore
and nore stable as the nunber of observations is

i ncreased. " 1®

The first law of enpirical collectives was fairly
wel | known before Richard von M ses. The second | aw,
however, is original to himand it relates to a deci sive
feature of a collective. This feature of the enpirica
collective is its lack of order, that is, its randommess.
Ri chard von M ses” ingenious idea is that we should
relate randommess to the failure of ganbling systens.

As he wrote:

“The aut hors of such systens have all, sooner or |ater,
had the sad experience of finding out that no systemis
able to inmprove their chances of winning in the |Iong run,
i.e., to affect the relative frequencies with which
different col ours or nunbers appear in a sequence
selected fromthe total sequence of the game.”?!’

In other words, not only do the relative frequencies
stabilize around particul ar values, but these val ues

remain the sane if we choose, according to sone rule, a
subsequence of our original (finite) sequence. This
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second enpirical |law can be called the Law of Excl uded
Ganbl i ng Systens.

The next step in Richard von Mses” programme is to
obtain the axions of the mathematical theory by
abstraction (or idealization) fromthese enpirical |aws.
The first axiomcan be easily obtained fromthe Law of
Stability of Statistical Frequencies:

Axi om of conver gence:

Let A be an arbitrary attribute of a collective C which

is obtained mtimes in n trials, then
limp.o MA)/n exists. The probability of Ain C[P(A ()

is now defined as lim,..MA)/n. This is the fanous

l[imting frequency definition of probability.

One of the main objections to this theory is that it
is too narrow, for there are many inportant situations
where we use probability but in which nothing |ike an
enpirical collective can be defined. In particular this
definition is too narrow in the context of econom cs.
This was the viewpoi nt of inportant econom sts such as
Ludw g von M ses, John Maynard Keynes and John Hi cks.

Neverthel ess Richard von Mses considers this
al | eged di sadvantage to be a strong point in favour of
his theory. W can, according to Richard von Mses, start
with the inprecise concepts of ordinary |anguage but when
we are constructing a scientific theory we nust replace
t hese by nore precise concepts. Thus we can of course
start with the vague ordi nary | anguage concept of
probability, but for scientific purposes it nust be nade
precise by a definition. This is done by the limting
frequency definition of probability. This definition
excl udes sone ordinary | anguage uses of probability for
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whi ch a coll ective cannot be defined, but this is no bad
thing. On the contrary, it is positively beneficial to
excl ude sone vague uses of probability which are

unsui table for mathematical treatnment. Summing up this

line of argunment, he wites:

““The probability of winning a battle”, for instance, has
no place in our theory of probability, because we cannot
think of a collective to which it belongs. The theory of
probability cannot be applied to this problemany nore

t han the physical concept of work can be applied to the
cal cul ation of the "work” done by an actor in reciting
his part in a play.”®

The limting frequency definition of probability is
supposed to be an operational definition of a theoretical
concept (probability) in terns of an observabl e concept
(frequency). It could be clainmd, however, that it fails
to provide a connection between observation and theory
because of the use of Iimts in an infinite sequence. It
is well known that two sequences can agree at the first n
pl aces for any finite n however |arge and yet converge to
quite different limts. Asimlar objection relates to
t he question of whether the representation of a finite
enpirical collective by an infinite mathemati cal
collective is legitimate.

Ri chard von M ses” answer to this difficulty is that
such representations of the finite by the infinite occur
everywhere in mat hematical physics, and that his aimis
only to present probability theory in a fashion which is
as rigorous as the rest of mathematical physics. In
mechani cs, for exanple, we have point particles to
represent bodies wwth a size, infinitely thinlines to
represent lines with a finite thickness, and so on.

Ri chard von M ses argues that he is trying to present
probability theory as a mathematical science |ike
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mechani cs, but it is unreasonable to expect himto nake
it nore rigorous than nmechanics. As he

W ot e:

“...the results of a theory based on the notion of the
infinite collective can be applied to finite sequences of
observations in a way which is not |ogically definable,
but is nevertheless sufficiently exact in practice. The
relation of theory to observation is in this case

essentially the same as in all other physical sciences.”?®

To conplete Richard von M ses” programme, it nust be
exam ned how t he second mat hemati cal axiom - the axi om of
randommess - can be obtained fromthe enpirical Law of
Excl uded Ganbling Systens. It turns out that the
formul ati on of the axi omof randomess does invol ve sone
rat her considerable mathematical difficulties. Even if
t hese were eventually overcone, the quite subtle
mat hemat i cal devel opnents which finally gave Richard von
M ses” theory a rigorous mathemati cal foundation, are of
little relevance in the present context. The main idea is

rem nded here, however

Randommess conditi on:

The fixed limts to which the relative frequenci es of
particular attributes within a collective tend are not

af fected by any place selection, that is, by choosing an
infinite sub-sequence whose el enents are a function of
previ ous outconmes. That is, if we calculate the relative
frequency of sone attribute not in the original sequence,
but in a partial set, selected according to sone fixed
rule, then we require that the relative frequency so

cal cul ated should tend to the sane limt as it does in
the original set. In this respect R chard von M ses nade
the foll ow ng stipul ation:
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“The only essential condition is that the question

whet her or not a certain nenber of the original sequence
bel ongs to the selected partial sequence should be
settled independently of the result of the corresponding
observation, i.e., before anything is known about this
result.”?°

An inportant inplication of Richard von M ses’
frequency theory is that, when dealing with uni que
events, statistical or stochastic nethods wll be
essentially usel ess. Were collectives do not exist,
probability theory and the cal cul ati ons based on it wll
add nothing to our know edge concerning the world of
reality. Only where previous experience has established
that events can be considered as belonging to a
collective, can statistical nethods play a role. The
cal cul ations of insurance conpanies for instance
denonstrate that stochastic nethods play a legitimte
role in certain kinds of business decisions, nanmely when
dealing with events belonging to a collective. The theory
of probability starts with certain given frequencies and
derives new ones by neans of cal cul ations carried out
according to certain established rules. In other words,
each probability calculation is based on the know edge of
certain relative frequencies in |ong sequences of
observations, and its result is always the prediction of
anot her relative frequency, which can be tested by a new
sequence of observations. The task of the theory of
probability is thus to derive new collectives and their
distributions fromgiven distributions in one or nore

initial collectives.?!

Ri chard von Mses” |imting frequency definition of
probability was clearly intended to limt the scope of
the mat hematical theory of probability, and, in fact, of
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the scientific concept of probability.? W can only, he
clainms, introduce probabilities in a scientific sense —
whi ch here also neans: in a mathematical or quantitative
sense — where there is a large set of uniformevents, and
he urges us to observe his maxim “First the collective —
then the probability”. 2?3 2
Despite controversy it can be expected that the

frequency theory of probability will remain significant

for the conduct of natural science.?®

| V. John Maynard Keynes” epistem c approach to
probability: the logical interpretation

The logical interpretation of probability considers
probability as the degree of a partial entail nent.
Keynes” Treatise is concerned with the general theory of
argunents from prem sses | eading to conclusions which are
reasonabl e but not certain. Let e be the prem sses and h
t he concl usion of an argument. Keynes hol ds that the
famliar relation "e inplies h" is the limting case of a
nore general (probability) relation e partially inplies
h". Keynes” aimin the Treatise is to systemati ze
statenments involving such relations of parti al
inplication. The |ogical theory uses the word
“probability” primarily in relation to the truth of

sentences, or propositions.

It ains at assigning truth values other than zero or
one to propositions. In this process, that part of our
knowl edge which we obtain directly, supplies the
prem sses of that part which we obtain indirectly or by
argunent. Fromthese prem sses we seek to justify sone
degree of rational belief about all sorts of concl usions.
We do this by perceiving certain |logical relations
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bet ween the prem sses and the concl usions. The kind of
rational belief which we infer in this manner is terned
probable (or in the |imt certain), and the | ogical

rel ations, by the perception of which it is obtained, we
termrel ations of probability.?°

Conpari sons are possi ble between two probabilities,
only when they and certainty all lie on the same ordered
series. Probabilities which are not of the sane order
cannot be conpared. Only when nunerical neasurenment of
probabilities is possible, which is only occasionally
possi bl e and which is thus a matter for special enquiry
in each case, al gebraical operations such as addition and
arithmetical nmultiplication, can be performed. The
nunbers zero and one figure as extrene cases. A
probability of zero indicates inpossibility, a
probability equal to one indicates the truth of a
proposi tion.

The idea of a logic of probability which should be
the art of reasoning frominconcl usive evidence was
systematically devel oped by John Maynard Keynes al t hough
hints towards this approach had been expressed at | east
since Leibniz. Keynes regards probability theory, |ike
econom cs, as a branch of logic. Al though Ri chard von
M ses calls Keynes “a persistent subjectivist” 2/, Keynes
makes it clear at the beginning of his book that his
theory is, in an inportant sense, an objective one. For
Keynes probability was degree of rational belief not
sinply degree of belief. The rel evant passage is worth
being quoted in its entirety:

“The terns certain and probabl e descri be the various
degrees of rational belief about a proposition which
di fferent anmounts of know edge authorise us to entertain.
Al'l propositions are true or false, but the know edge we
have of them depends on our circunstances; and while it
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is often convenient to speak of propositions as certain
or probable, this expresses strictly a relationship in
whi ch they stand to a corpus of know edge, actual or
hypot hetical, and not a characteristic of the
propositions in thensel ves. A proposition is capable at
the sane tinme of varying degrees of this rel ationship,
dependi ng upon the knowl edge to which it is related, so
that it is without significance to call a proposition
probabl e unl ess we specify the knowl edge to which we are
relating it.

To this extent, therefore, probability may be called
subj ective. But in the sense inportant to | ogic,
probability is not subjective. It is not, that is to say,
subj ect to human caprice. A proposition is not probable
because we think it so. Wen once the facts are given
whi ch determ ne our know edge, what is probable or
i nprobabl e in these circunstances has been fixed
obj ectively, and is independent of our opinion. The
Theory of Probability is logical, therefore, because it
is concerned with the degree of belief which it is
rational to entertain in given conditions, and not nerely
with the actual beliefs of particular individuals, which
may or may not be rational.” 28

It is inmportant to acknow edge the point for point
di sagreenent whi ch exists between the theories of Richard
von M ses and John Maynard Keynes. 2° For Richard von
M ses probability is a branch of enpirical science; for
Keynes it is an extension of deductive logic. Von M ses
defined probability as limting frequency; Keynes as
degree of rational belief. For von Mses the axions of
probability are obtained by abstraction fromtwo
enpirical laws; for the other they are perceived by
direct logical intuition. On one point there seens to be
sonme agreenent. Neither thinks that all probabilities
have a nunerical value, but the attitude of the two
authors to this situation is very different. For Richard
von Mses only probabilities defined within an enpirical
coll ective can be evaluated and only these probabilities
have any scientific interest. The remaini ng uses of
probability are exanples of a crude pre-scientific
concept towards which he takes a dism ssive attitude. For
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Keynes on the other hand all probabilities are
essentially on a par. They all obey the sanme formal rules
and play the sanme role in our thinking. Certain special
features of the situation allow us to assign nunmerica

val ues in sone cases, though not in general. Through the
acknow edgenent that frequency probability does not cover
all we mean by probability, Keynes” position is thus also
closer to that of other econom sts such as Ludw g von

M ses and John Hicks. Finally the position of statistics
is different in the two accounts. For von Mses it is a
study of how to apply probability theory in practice,
simlar to applied nechanics. For Keynes statistical
inference is a special kind of inductive inference and

statistics is a branch of the theory of induction.

The nost striking differences between John Maynard Keynes
and Richard von M ses are thus:

- according to Richard von M ses, the theory of
probability belongs to the enpirical sciences, based on
limting frequencies, while Keynes regards it as a branch
of logic, based on degrees of rational belief; and

- Richard von M ses” axions are idealizations of
enpirical |aws, Keynes” axionms follow fromthe intuition
of | ogic.

It is a quite remarkable fact that the practical
significance of these differences in principles does not
prevent the two authors fromreaching nearly conplete
agreenent on alnost all of the nmathematical theorens of
probability, as well as on the potentially successful
fields of application of statistics. Thus their conplete
di sagreenent on all the phil osophical issues is
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acconpani ed by conpl ete agreenent on the mat henati cal
side. Moreover an essentially simlar conclusion can be
drawn as regards the potential scope of successful
application of nunerical probability concepts.

Thus in Part V of the Treatise in the context of his
di scussion of statistical inference, Keynes has the great
merit of noticing that the applicability of some of the
essential parts of the classical doctrine assunes
i ndependence or irrel evance. %°

Keynes al so suggested renam ng the | aw of | arge
nunbers the Law of Stability of Statistical Frequencies,
whi ch provides a clear summary of its neaning:

“But the ‘Law of Great Nunbers’ is not at all a good nane
for the principle which underlies Statistical |nduction.
The *Stability of Statistical Frequencies’ would be a
much better name for it. The former suggests, as perhaps
Poi sson i ntended to suggest, but what is certainly fal se,
that every class of event shows statistical regularity of
occurrence if only one takes a sufficient nunber of
instances of it. It also encourages the nethod of
procedure, by which it is thought legitinmate to take any
observed degree of frequency or association, which is
shown in a fairly numerous set of statistics, and to
assume with insufficient investigation that, because the
statistics are nunerous, the observed degree of frequency
is therefore stable. Cbservation shows that sone
statistical frequencies are, within narrower or w der
limts, stable. But stable frequencies are not very
common, and cannot be assunmed lightly.” 3!

According to the frequency view the successful
application of probability theory, in particular for
pur poses of statistical inference, is conditioned by the
fulfillment of a particular presupposition: in a
particul ar domain of reality, one or nore collectives
exist as a matter of fact. This neans that adequate
applications of the laws of |arge nunbers rest on a
supposi tion of honbgeneity with respect to the phenonena
whi ch are subjected to study.
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Quite remarkably Keynes, when examning the validity
and conditions of applicability of Bernoulli”s Theorem

and its Inversion, arrives at simlar concl usions.

As he wrote:

“I'f we knew that our material world could be |ikened to a
gane of chance, we m ght expect to infer chances from
frequencies, with the sane sort of confidence as that
with which we infer frequencies from chances.” 32

These reservations are simlar to those expressed by
several Austrian econom sts. For instance Ludw g von
M ses clearly doubts whether the enpirical Law of
Stability of Statistical Frequencies is operative in
social reality:

“However, what the statistics of human actions really
show is not regularity but irregularity. The nunber of
crimes, suicides, and acts of forgetfulness (.) varies
fromyear to year. These yearly changes are as a rule
smal |, and over a period of years they often — but not

al ways — show a definite trend toward either increase or
decrease. These statistics are indicative of historical
change, not of regularity in the sense which is attached
to this termin the natural sciences.” *

V. Richard von M ses versus Ludw g von Mses, with
respect to probability

In this section a certain anount of evidence is
presented which is drawn fromLudwig von Mses”™ witings
and which is difficult to square with the thesis that
Ludw g von M ses enbraced what is basically the frequency
interpretation of probability of his brother Richard von
M ses.

It is remarkabl e that sone of Ludwi g von M ses” nost
reveal i ng statenments about the nature and neaning of the
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concept of probability relate to a context which is alien
to econom c science proper. If there is one field of
scientific enquiry where the nature and interpretation of
the probability cal cul us have been the subject of nuch
and reiterated debate, it is the domain of quantum
mechani cs and the phil osophy of quantum nechanics. W
have already noted at the end of section Il that,
controversy notw thstandi ng, the frequency interpretation
remai ns highly significant for the conduct of natural
science. Here we turn our attention nore particularly to
a conparison of Ludwig von Mses” concept of class
probability with Richard von M ses” concept of frequency
probability.

The witings of Ludwig von M ses contain many
inmportant insights wth respect to the phil osophy of the
sciences and it is not quite surprising that he had an
out spoken opi nion about the matter. In Theory and
History, in a section entitled Determ nism and
Statistics, he expressed his view wth respect to quantum
mechani cs as fol | ows:

“Quant um nmechani cs deals with the fact that we do not
know how an atomw || behave in an individual instance.
But we know what patterns of behavior can possibly occur
and the proportion in which these patterns really occur.
Wiile the perfect formof a causal law is: A “produces”

B, there is also a less perfect form A “produces” Cin
n% of all cases, Din noof all cases, and so on. Perhaps
it will at a later day be possible to dissolve this A of
the less perfect forminto a nunber of disparate el enents
to each of which a definite “effect” will be assigned
according to the perfect form But whether this wll
happen or not is of no relevance for the probl em of
determnism The inperfect lawtoo is a causal [|aw,

al though it discloses shortcom ngs in our know edge. And
because it is a display of a peculiar type both of

know edge and of ignorance, it opens a field for the

enpl oynent of the cal culus of probability.” 3



24

M ses then provides the well-known definition of his
concept of class probability:

“W know, with regard to a definite problem all about

t he behavior of the whole class of events, we know that A
W Il produce definite effects in a know proportion; but
all we know about the individual A's is that they are
menbers of the A class. The mathematical formul ation of
this m xture of know edge and ignorance is: W know the
probability of the various effects that can possibly be
“produced” by an individual A” *

Significantly Ludwig von Mses is also explicitly
critical of the mainstreamindeterminist interpretation

of quantum mechani cs since he pursues:

“What the neo-indeterm nist school of physics fails to
see is that the proposition: A produces B in n%of the
cases and Cin the rest of the cases is,

epi stenologically, not different fromthe proposition: A
al ways produces B. The fornmer proposition differs from
the latter only in conbining inits notion of A two

el ements, X and Y, which the perfect formof a causal |aw
woul d have to distinguish. But no question of contingency
is raised.” 3°

I n Human Action Ludwi g von M ses raised simlar

concerns when he wote:

“The treatnent accorded to the problemof causality in
the | ast decades has been, due to a confusion brought
about by sone em nent physicists, rather unsatisfactory.

(-)

There are changes whose causes are, at |least for the
present tinme, unknown to us. Sonetinmes we succeed in
acquiring a partial know edge so that we are able to say:
in 70 per cent of all cases Aresults in B, in the
remai ning cases in C, or even in Db E, F, and so on. In
order to substitute for this fragnentary information nore
precise information it would be necessary to break up A
intoits elenments. As long as this is not achieved, we
must acquiesce in a statistical law” *

These passages are inportant and interesting because
they clearly illustrate the fact that in the context of
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the wel |l -known historical debate between physicists who
bel i eved that quantum nechanics is inconplete and who
were tenpted to assune that “God does not play dice”, on
t he one hand, and the physicists who, on the contrary,
believed that the fundanental |aws of nature are
irreduci bly probabilistic, on the other hand, Ludw g von
M ses takes sides with the former.® Ludwi g von M ses
clearly associates the use of the probability cal cul us
with partial know edge, that is, with ignorance and the
i nperfections of our know edge, and not with the

exi stence of any contingency in re. Simlarly Einstein
believed, fromthe very begi nning, that quantumtheory

| acked sone key ingredients and that, in a very
significant sense, it was “inconplete”. He conpared it
with the theory of Iight before the advent of |ight
guanta. Quantum theory, he believed, was perhaps a
“correct theory of statistical laws”, but it provided “an
i nadequat e conception of individual elenentary
processes.” 3°

Thus Ludwi g von M ses” concept of class probability,
in contradistinction to the frequency concept of his
brother R chard von M ses, contains a reference to the
deficiency of our know edge, that is, to the idea that
any probability assignnent describes only a state of
know edge. A statenent is probable if our know edge
concerning its content is deficient.* According to this
view the use of statistical |aws signals parti al
know edge and fragnentary information. There do not exi st
any statistical laws in an objective, physical sense.

As Popper rem nds us too, the wi dely-held viewthat
whenever probability enters our considerations, this is
due to our inperfect know edge, is rem niscent of
subj ective interpretations of the probability cal culus.*
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The objective frequency interpretation does not have this
connot ati on.

According to the mainstreamview with respect to
this matter, (nearly all) the probabilities appearing in
t heoreti cal quantum nmechani cs are indeed objective
probabilities. That is to say, they inhere in the world
and do not sinply reflect the degrees of belief, or the
degrees of know edge, of an observer.?

These remarks are sufficient to establish the fact
that Ludwi g von M ses” interpretation of nunerical
probability theory, and in particular his interpretation
of the concept of class probability, is in a fundanental
sense distinct fromthat of his brother R chard von
M ses. Indeed, according to Richard von M ses, the point
of view that statistical theories are nerely tenporary
expl anations, in contrast to the final determnistic ones
whi ch al one satisfy our desire for causality, is nothing
but a prejudice which is bound to di sappear with
i ncreased under st andi ng.

The contrast between the views of Ludwi g von M ses
and of Richard von Mses in this respect can al so be
related to the fact that Ludwig von M ses” worldview, in
contradistinction to that of his brother Richard von
M ses, apparently exhibited sone | eaning towards
met aphysi cal determ ni sm 4

It is true that the contrast between Ludwi g von
M ses” concept of class probability and Richard von
M ses” notion of a collective remai ns sonewhat conceal ed
and thus runs the risk of going unnoticed because of the
fact that on a few occasions Ludwi g von M ses uses
term nol ogy which is rem ni scent of the idea of
“frequency”.
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I n Human Action for instance Ludwig von Mses explicitly
and unanbi guously characterizes the notion of class
probability as a variant of frequency probability.*
Nevert hel ess this term nol ogical issue cannot
invalidate our thesis that, all things considered, Ludw g
von M ses” phil osophy of probability exhibits a closer
affinity with an epi stenol ogi cal view — such as Keynes’
| ogical theory - than with the frequency view of his
brother R chard von M ses. The conclusion at which we
have thus arrived is nuanced. On the one hand Ludw g von
M ses clearly relates the idea of probability to the
state of know edge of the know ng subject. This is true
both of class probability and of case probability. A
statenent is probable if our know edge concerning its
content is deficient. This view is shared by all adepts
of an epistenological interpretation of the concept of
probability, including John Maynard Keynes. Richard von
M ses, to the contrary, very explicitly rejects the idea
that the concept of probability refers to a state of
partial or deficient know edge. On the other hand, Ludw g
von Mses clearly recogni zes that the neani ng of
probability is different according to the field of
knowl edge in which it is used or according to the kind of
phenonmena to which it is applied. He thus enbraces a
dualist view in the philosophy of probability.* But in
this respect his viewis again clearly different from and
opposed to that of his brother R chard von M ses who
obvi ously enbraces a noni st theory of probability.
Moreover, fromthe perspective of the |ogical theory
of probability too, the concept of probability sonetinmes
refers to relative frequency. Contenporary adepts of the
i dea of probability theory as extended | ogic are
confident that their approach can enconpass frequenti st
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met hods, but merely as only one specialized application
of probability theory.?

Apparently this was al so Keynes” view since he wote
that “the theory of this Treatise is the generalised

theory, conprehending within it such applications of the

i dea of statistical truth-frequency as have validity.” “®

In other words, on this view the problens that can
be sol ved by frequentist probability theory forma
subcl ass of those that are anenable to probability as
| ogic; probability theory as |ogic, however, can al so be
applied consistently in many problens that do not fit
into the frequentist preconceptions.

It would be premature to conclude that such concerns
about the neaning of probability as are raised by Ludw g
von M ses have now becone obsol ete and unanbi guously
belong to the history of the philosophy of probability.
As one adept of the logical interpretation of probability
expl ai ned recently:

“Probabilities in present quantumtheory express the
i nconpl et eness of human know edge just as truly as did
those in classical statistical nmechanics; only its origin
is different.

In classical statistical nmechanics, probability
di stributions represented our ignorance of the true
m croscopi ¢ coordi nates — ignorance that was avoi dable in
princi pl e but unavoi dable in practice, but which did not
prevent us from predicting reproduci bl e phenonena, | ust
because those phenonena are i ndependent of the
m croscopi ¢ details.

In current quantumtheory, probabilities express our
i gnorance due to our failure to search for the rea
causes of physical phenonena; and, worse, our failure
even to think seriously about the problem This ignorance
may be unavoi dable in practice, but in our present state
of know edge we do not know whether it is unavoidable in
principle; the ‘central dogma’ sinply asserts this, and
draws the conclusion that belief in causes, and searching
for them is philosophically naive. If everybody accepted
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this and abided by it, no further advances in
under st andi ng of physical |aw would ever be made; i ndeed,
no such advance has been made since the 1927 Sol vay
Congress in which this nentality becane solidified into
physics. But it seens to us that this attitude places a
prem umon stupidity; to lack the ingenuity to think of a
rational physical explanation is to support the
supernatural view ” *°

Agai n a di sagreenent about the neani ng of
probability at the philosophical |evel need not preclude
an approxi mate consensus regarding the legitimte scope
of application of numerical probability theory. It is
certainly doubtful whether the criterion of convergence
and the conditions for the availability of a collective
are ever satisfied in econom c or econonetric
applications. Probabilities in economcs are not the kind
of physical entities that Richard von M ses seens to have
had in mnd in constructing his theory.

The enpirical foundation for probability in this
sense, that is to say for objective frequency
probability, will typically be |acking. R chard von M ses
hi msel f seens to have suggested that the frequenti st
conception is not applicable to the noral sciences ow ng
to the absence of events neeting the conditions of a
collective. As he wote:

“The unlimted extension of the validity of the exact
sciences was a characteristic feature of the exaggerated
rationalismof the eighteenth century. W do not intend
to commit the same mistake.” °°

On this point Ludwig von Mses and R chard von M ses seem
to have agreed.
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VI. More about Ludwi g von M ses and John Maynard Keynes,
Wi th respect to probability

Attention has al ready been drawn to the fact that
both Ludwi g von M ses and John Maynard Keynes enbrace an
epi stenol ogi cal rather than an objective interpretation
of probabilities. Both of these authors also point to
certain limts of the applicability of nunerical
probability, and in particular of the laws of |arge
nunbers. These authors” respective views on probability
have anot her inportant characteristic in comon, however.
Bot h aut hors recogni ze and acknow edge the
epi stenol ogi cal and scientific legitimcy of qualitative,
non- nmeasur abl e probabilities.

Wth respect to the question of whether a nunerical
measur enent of probabilities is always possible, John
Maynard Keynes was critical of the tendency to interpret
probabilities as being, in general, nunerically
measur abl e. Thus he wrote:

“The attention, out of proportion to their real

i nportance, which has been paid, on account of the
opportunities of mathematical mani pul ati on which they
afford, to the limted class of nunerical probabilities,
seens to be a part explanation of the belief, which it is
the principal object of this chapter to prove erroneous,
that all probabilities nmust belong to it.” °!

In simlar vein Ludwig von M ses wote:

“The probl em of probable inference is nuch bigger than
t hose problens which constitute the field of the cal cul us
of probability. Only preoccupation with the mathenati cal
treatment could result in the prejudice that probability
al ways means frequency.” °?

Ludwi g von M ses, who distingui shes between two
ki nds of probability - class probability, which
corresponds to frequency probability but

epi stenologically interpreted, and case probability -
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accorded the second neani ng of probability inportant
scientific status.

In Ludwi g von M ses” words:

“Case probability nmeans: W know, with regard to a
particul ar event, sonme of the factors which determne its
out cone; but there are other determ ning factors about
whi ch we know not hi ng.” °3

Here too, however, the idea of probability relates
to the general idea of partial or inperfect know edge; in
this respect, and only in this respect, case probability

is indeed simlar to class probability:

“Case probability has nothing in comon with cl ass
probability but the inconpleteness of our know edge. In
every other regard the two are entirely different.” °

Keynes, while he does not adopt the terns case and
class probability, believes, |like Ludwi g von M ses, that
frequency probability does not enconpass all we nean by
probability. Clearly the random frequency definition of
probability is too narrow to enconpass what we nean when
we use the termprobability. W do say of uni que events
that they are nore or | ess probable. Many deci sions that
peopl e nmake daily are based on probability statenents
t hat have no frequency interpretation.

In Chapter VIII of A Treatise on Probability, while
di scussing Venn"s el aboration of the frequency theory, he

wWr ot e:

“It is the obvious, as well as the correct, criticismof
such a theory, that the identification of probability
with statistical frequency is a very grave departure from
the established use of words; for it clearly excludes a
great nunber of judgnments which are generally believed to
deal with probability.” *°
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Wil e the frequency theory of probability is
concerned with a cardinally neasurabl e degree of
probability, case probability is not open to any kind of
numeri cal eval uation according to Ludwi g von M ses. ®®
According to this view, case probability focuses on
i ndi vidual events which as a rule are not part of a
sequence, and case probability is not neasurable in any
but an ordinal sense; there is no cardinal neasure of
case probability.

What is comonly considered as a nuneri cal
eval uation of case probability, Mses argues, exhibits,
when nore closely scrutinized, a different character
viz. that of a netaphor. °" Wen we proceed to a numerica
eval uation of case probability, this anbunts to an
attenpt to elucidate a conplicated state of affairs by
resorting to an anal ogy borrowed fromthe cal cul us of
probability. As it happens, this mathematical discipline
is nore popul ar than the anal ysis of the epistenol ogical
nature of understandi ng. As has been pointed out already,
a distinctive feature of Keynes” view too is that not al
probabilities are nunerically nmeasurable, and in many
i nstances, they cannot even be ranked on an ordi nal
scal e. °®

Keynes” views on the applicability of |arge nunber
statistics to singular propositions are in this respect
sonewhat simlar to those espoused by Ludwi g von M ses.
Keynes was cl ear on why one m ght adopt case probability
j udgnments even where | arge nunber statistics are
avai |l abl e:

“I'n sonme cases, noreover, where general statistics are
avai l abl e, the nunerical probability which m ght be
derived fromthemis inapplicable because of the presence
of additional know edge with regard to the particul ar
case.” *°
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VI1. The distinctiveness of Ludwi g von M ses” position in
t he phil osophy of probability

Acknow edging certain simlarities between Ludw g
von M ses” and John Maynard Keynes” respective positions
in the philosophy of probability should not blind us to
the fact that their respective views al so exhibit
inportant differences. The nost inportant of these
relates to the fact that Ludwig von M ses advocates a
pluralist, and in particular a dualist view of
probability. According to a pluralist view of
probability, there exist several different, though
possi bly interconnected, notions of probability which
apply in different contexts, or with respect to different
ki nds of phenonena. Ludwi g von M ses” dualist position in
t he phil osophy of probability is an aspect of his nore
general nethodol ogi cal dualism which is based on a
recogni tion of certain fundanmental ontol ogical,
epi st enol ogi cal and met hodol ogi cal differences between
t he natural sciences on the one hand and the sciences of
human action on the other, and between the natures of
their respective subject matters. Moreover, in the
particul ar case of Ludwig von Mses, his dualismin the
phi | osophy of probability coincides with the distinction
bet ween neasurabl e, nunerical probability on the one hand
and non-neasur abl e, non-nunerical probability on the
other, that is, with the distinction between cl ass
probability and case probability. %% ©

Ludwi g von M ses” solution to the probl em of
defining the concept of probability remains, no |less than
Keynes”, original and highly relevant. \Were others have
pl eaded in favour of the introduction of operationalist
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procedures in the social sciences, as an alternative way
of making the qualitative quantitative °, Ludwi g von

M ses” concept of case probability remains radically non-
nunerical, geared to the needs of historical and

entrepreneuri al understandi ng.

VI11. Concl usion

Wil e certain fundanmental differences between the
natural and the social sciences and the consequent need
for a nuanced solution to the problemof finding an
adequate definition of the concept of probability have
been recogni zed by various authors and school s of
t hought, the solutions to this problemoffered by both
Ludwi g von M ses and John Maynard Keyes remain both
interesting froma theoretical perspective and useful
froma nore practical viewoint.

We have been entitled to conclude that Ludw g von
M ses” views concerning the interpretation of the concept
of probability, as they can be ascertained fromcertain
passages of his witings, are in sonme respects nore akin
to the logical interpretation of probability as devel oped
by John Maynard Keynes than to the frequency view as
devel oped by his brother R chard von M ses. Summari zi ng,
it can be acknow edged that this conclusion is supported
by the fact that the views of Ludwi g von M ses and of
John Maynard Keynes about the interpretation of
probability — that is, their philosophy of probability —
have two inportant characteristics in conmmon which are
not shared by the probability theory of Richard von
M ses.

First, both Ludwi g von M ses and John Maynard Keynes
adopt an epistenol ogical (or epistemc) interpretation of
probability, whereas Richard von M ses clearly enbraces
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an objective theory of probability. The viewpoints of
Ludw g von M ses and John Maynard Keynes, in so far as
they anobunt to an argunent for interpreting probabilities
i n econom cs as epistenol ogi cal rather than objective,
are thus in agreenent wth the conclusions of recent
research. Second, both Ludw g von M ses and John Maynard
Keynes, in their respective ways, acknow edge the
exi stence and the epistenol ogical and scientific
| egiti macy of non-neasurabl e (or non-nunerical)
probabilities, besides the usual neasurable probabilities
having a definite nunerical value in the interval [0, 1].
Al t hough Richard von M ses did acknow edge that there was
an ordi nary | anguage or comon sense notion of
probability which was not covered by his frequency
theory, he asserts that there is only one concept of
probability that is of scientific inportance. In other
words, according to this viewthere is, in a scientific
approach to the subject matter, no roomfor a purely
qualitative notion of probability.

Wi | e sone aut hors have gone so far as to question
t he adequacy of the orthodox frequency theory even for
t he physical sciences, there is a sonmewhat greater anount
of consensus in favour of the conclusions (1) that in any
case an objective interpretation of probability such as
t he orthodox frequency theory is not w de enough for
economcs, and (2) that in economcs a qualitative non-
nuneri cal concept of probability is both needed and
scientifically legitimte. Both of the aforenmentioned
characteristics have nuch rel evance for the conduct of
soci al science in general and of economics in particular.

An inportant difference between the views of Ludw g
von M ses and those of John Maynard Keynes in this
respect has neverthel ess been acknow edged. \Wereas
Keynes advocated a noni st view of probability and cl ai ned
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that his interpretation of probability applies to al

uses of the concept, Ludwi g von Mses, in accordance with
hi s met hodol ogi cal dualism enbraced a dualist view,
recogni zing nore enphatically the existence of inportant
di fferences between the natural sciences on the one hand
and the social sciences, including econonmcs, on the
other. The particular solution offered by Ludwi g von

M ses thus remains highly distinctive and sophisticated,
even if in conparison with the Keynesi an approach, it has
until present received somewhat |ess attention.®

Not es

1 See, for instance, Hoppe (2006), who assunes that Ludwi g von M ses

is a representative of the frequency interpretation of probability.
Whet her or not this author”s views on probability are defensible, it
is not quite correct to inpute these sane views to Ludwi g von M ses.
Moreover we are unable to detect an essential or exclusive connection
bet ween Keynes” econom cs and Keynes” views on probability; therefore
a rejection of Keynesian econonics — see e.g. Hoppe (1992) - need not
entail a rejection of Keynes” views on probability. Attenpts to forge
a supposedly essential connection between a particul ar phil osophica
(i deol ogical) or econom c Worl dview on the one hand and a particul ar
interpretation of probability on the other, are not new.

Thus, as is also pointed out in Lad (1983), the objective
interpretation of probability seens to have been rather influentia

in Marxist-Leninist philosophy and in Soviet thought under the

i nfluence of the node of thinking of the Russian probabilist B.V.
Gnedenko, who wote about the subjective characterization of
probability that “[t]he final outcone of consistently using such a
purely subjectivistic interpretation of probability is inevitably
subj ective idealism” (2005 [1962], 25; also quoted in Lad (1983,
286)). Against this interpretation, Lad (1983) argues that an
operational subjective construction a la de Finetti is free of
Gnedenko”s charges and fits Marxi st phil osophi cal presuppositions
better. W do not expect any such attenpts to be very convincing.

2 The | ogi cal, subjective and intersubjective interpretations are al
epi stenol ogi cal . The frequency and propensity interpretations are

obj ective. For a survey and di scussion of the different
interpretations, see Gllies (2000).

3 Rothbard (2004, 553)

4 Rothbard’ s interpretation is questionable for at |east two reasons.
First, Ludwig von M ses enbraces an epistenmc interpretation of his
concept of nunerical class probability whereas Richard von M ses’
interpretation of the concept of frequency probability is objective.
Second, whereas for Richard von Mses there is indeed only one
scientific use of the termprobability, fromthe perspective of
Ludwi g von M ses both the concept of class probability and the
concept of case probability are scientifically legitimte. See
further. For other references by Prof. Rothbard to Richard von M ses’
theory, see in particular Rothbard (1997), 24n, 24-27, 122n, 229n

> Rothbard (1995, 38)
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® Rothbard (1995, 38)

’ See Steele (2000). The Central Limt Theorem (in the classica
sense) is the generic nane of a class of theorenms which give, in
preci se mat hematical terms, conditions under which the distribution
function of a suitably standardi zed sum of independent random
variables is approximately normal. This theoremis one of the nost
remar kable results in all of mathematics. For an introduction to the
Central Limt Theoremfroma historical perspective, see also W J.
Adans (1974).

8 see Gllies (2000, 187 ff.). The mmin reason why objective
probabilities cannot be validly introduced in economcs is not too
difficult to grasp and can be related to the inpossibility of

i ntroducing a satisfactory notion of independent repetitions of
conditions and of random and honbgeneous sanples. In a typica
experinental situation in physics, a sequence of independent
repetitions of the experinment is perfectly possible. The experi nent
can be performed in the sane | aboratory on different days, or in
different |aboratories on the sane day etc., and these repetitions
will typically be independent. The conditions necessary for the

i ntroducti on of objective probabilities are satisfied. It mght seem
as if there exists a certain structural simlarity between a typica
situation in econom cs and the typical experimental situation in
physics. The two cases nevertheless differ in inportant respects.
Coul d we not conceivably use observations of the behavi or and

per formance of econonm ¢ systens as sanpl es of independent repetitions
of conditions simlar to the ones present in the typical experinent

i n physics? The different sanples could be taken fromeither (1) data
related to the same economc systemat different tines, or (2) data
related to different econonmic systens at a simlar stage of

devel opnent. One aut hor who recently re-exam ned these questions
aptly sunmarizes his answer to this question as follows: “In the
first case, if the sanples refer to ‘snapshots’ of the econony which
are too close together in tinme, it is hard to naintain that the nore
recent performance is not influenced by that of the previous periods;
t hus the independence of the sanples cannot be maintained. If the
sanples relate to historical periods far enough fromeach other to
render the assunption of independence plausible, one is unlikely to
get honobgeneous sanples; thus invalidating the ‘experinent’. In the
second case the use of a sanple of cross-section data would still not
gi ve i ndependence as econonic systens tend to be integrated in terns
of trade and production, and particularly as the flow of information
fromone country is likely to affect the behavior of agents in
others.” See Gllies (2000, 192). This vieww th respect to the
interpretation of probability is thus apparently dictated by the
fundanental ly different nature of the phenonmena under study in the
real m of human action, when conpared w th physical phenonena. Acting
individuals in a market econony are very different from say, the

nol ecul es of a gas. Since an econonic systemis conposed of acting

i ndi vi dual s, who have thoughts and beliefs, an independent repetition
of any situation becones difficult if not inpossible.

In this respect attention can be drawn to the influence of B.V.

Gnedenko, author of the often revised and reprinted Theory of
Probability containing an objective characterization of chance and at
once the nost conplete statenment of the Soviet Marxist understanding
of probability. See also Footnote 1 above and the discussion in Lad
(1983).
10 These correspond by and | arge - although not exactly - to Carnap”s
two concepts of probability: probability as used in |ogic (degree of
confirmation) on the one hand, and probability as used in statistica
and physical science (relative frequency), on the other. See Carnap
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(1945). Keynes” views on probability are contained in Keynes (2004
[1921]); for our analysis of Richard von Mses” views we wll use
Ri chard von Mses (1981 [1957]) and (1964).

1 Richard von Mses (1981 [1957], 30)
12 Richard von M ses (1981 [1957], v)
13 Richard von Mses (1981 [1957], 63)

¥ o the concept of collective, see also Mses (1964, 11-15). As
expl ai ned further, a collective is a mass phenonenon or an unlimted
sequence of observations fulfilling two conditions, the convergence
condition and the randommess condition. According to Richard von

M ses, many types of repeatabl e experinent generate collectives, or
at any rate would do so if they could be continued indefinitely. The
task of statistics is to identify which experinments have this

col l ective-generating property and to elicit the associ ated
probability distributions over their class of possible outcones. The
task of probability calculus in mathematical statistics consists in
i nvestigating whether a given systemof statistical data forns a
coll ective, or whether it can be reduced to collectives. Such a
reduction provi des a condensed, systematic description of the
statistical data that may properly be considered an “expl anation” of
these data. See Richard von Mses (1981 [1957], 222).

15 Richard von M ses (1981 [1957], 14). In fact, the expression
“Stability of Statistical Frequencies” is Keynes ; see Keynes (2004
[ 1921], 336).

® Richard von Mses (1981 [1957], 12)

7 Richard von Mses (1981 [1957], 25)

18 see Richard von M ses (1981 [1957], 15). Regarding his positivist

i deas Richard von M ses was nuch influenced by E. Mach whom he
greatly admred. See Richard von Mses (ibid., 225) where he wites:
“The point of view represented in this book corresponds essentially
to MACH s ideas.” See in this connection also Richard von M ses
(1951, passin).

19 see Richard von M ses (1981 [1957], 85). The practical difficulty
arises fromthe fact that a collective is defined for an infinite
sequence. A collective is an idealization. Strictly speaking, no
relative-frequency probability statenent says anything about any
finite event, group of events or series. In other words, any

cal cul ated frequency is perfectly consistent with any probability
attribution fromzero to one. Conbined with the injunction that there
is no such thing as a probability of a “singular” event, it would
appear that any definitive enpirical attribution of nunerica
probabilities is a chimera. A statenent about the limt of a sequence
of trials hypothetically continued to infinity contains by itself
absolutely no information about any initial segnent of that sequence.
Any initial segment of a collective - and we are, of course, only
ever capable of observing initial segnments - can be replaced with any
arbitrary sequence of the same length without affecting any of the
limts in the collective. Richard von M ses acknow edges that “[i]t

m ght thus appear that our theory coul d never be tested
experinental ly”. (ibid. 84) H's probabilistic solution to this
problemis a pragmatic one. The enpirical validity of the theory does
not depend on a logical solution, but is determ ned by a practica
deci sion. This decision should be based on previous experience of
successful applications of probability theory, where practica

studi es have shown that frequency limts are approached conparatively
rapidly. Moreover the idealization of the collective is conparable
with other well-known idealizations in science, such as the

determ nation of a specific weight (perfect measurenent being
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i npossi bl e), the existence of a point in Euclidean space, or the
concept of velocity.

The velocity of an accelerating object at a noment in tine is the
rati o of the change in distance to the change in time, ds/dt. This
rati o changes as dt changes, and if we wish to avoid the
enbarrassnent of having our velocity depend on the tine used to
calculate it, we nust let dt grow infinitely small,

i.e., v =1limds/dt.

dt -0

It is inpossible to verify that this Iimt exists. It does not

foll ow, however, that the concept of velocity is non-operational

This criticismwould duplicate the criticismof probability as the
limt of a sequence, but it would not be considered a serious

obj ection, because the definition of velocity as a limt has proven
itself to be applicable to many different instances of notion, in
just the same way the frequency theory has been successfully applied
to many instances. The relation of theory to observation in the
latter case is essentially the sane as in all other physica

sciences. It is rem nded here that Ludwi g von Mses” definition of
class probability, which is discussed further, is finitist in the
sense that it dispenses entirely with any reference to the concept of
alimt. Inthat limted sense it can be considered that Ludwi g von
M ses” definition of class probability constitutes an inprovenent
upon the definition of a collective offered by Richard von M ses.

20 see Richard von M ses (1981 [1957], 25). As indicated already, the
fulfillment of the second condition, insensitivity to place
selection, is also described by R chard von Mses as the Principle of
the Inpossibility of a (successful) Ganbling System (ibid.)

2L The derivation of a new collective fromthe initial ones consists
in the application of one or several of the four fundanenta
operations of selection, mxing, partition and conbi nati on. See

Ri chard von M ses (1981 [1957], Second Lecture; 1964, 15-35).

As regards the frequentist solution to the problem of inference given
by Richard von Mses, it consists of a conbination of the frequency
concept of a collective with Bayes” theorem a result known as the
“Second Law of Large Nunbers’. (ibid. 125) Bayes” formula shows a

rel ati onship between prior and posterior probability functions. If
know edge of the prior distribution does exist, there is no
conceptual problemw th the application of Bayes” theorem Oten the
prior probability function will not be known, however, and it is then
an inportant part of probability theory to know what influence the
prior probability function has in the calculation of the posterior
distribution. In general the following will hold: no substantia

i nference can be drawn froma snmall nunber of observations if nothing
is known a priori, that is, prelimnary to the experinents, about the
obj ect of experimentation. If the prior distribution is not known,
and the nunber of observations, say rolls of a die, is small, then
the posterior distribution will not allow to draw any concl usi ons
accurately. On the other hand, a |arge nunber of observations limts
the inportance of knowing the prior distribution. As long as the
nunber of experinents is small, the influence of the initial

di stribution predom nates; however, as the nunber of experinents

i ncreases, this influence decreases nore and nore.

Oten the prior distribution will not be known. The actor will then
have to guess at a distribution, sanple the popul ation, and then
revise his guess according to Bayes” fornula. This neans that actions
of an individual will also be guided by the accuracy of his or her
guess.
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22 As he wote: “Qur probability theory has nothing to do with

questions such as: "|Is there a probability of Germany being at somne
tine in the future involved in a war with Liberia? ” See Richard von
M ses (1981 [1957], 9).

3 Richard von Mses (1981 [1957], 18)

24 Richard von M ses thus advocated a nonist view of probability,

that is, he asserts that there is only one concept of probability
that is of scientific inmportance, in contradistinction to his brother
Ludwi g von M ses who espoused a dualist view of probability.

> For recent testinmony of this fact, see e.g. Khrenni kov (1999).
Thi s author argues that certain problens in the foundations of
guant um nmechani cs — such as the Einstein-Podol sky- Rosen paradox — are
connected with the foundations of probability theory and thus have a
purely mathematical origin. In particular, the pathological (or non-
cl assi cal ) behavi our of “quantum probabilities” — in particular
Bell s inequality - is a consequence of the formal use of

Kol nogorov”s probability nodel. This author uses the ensenble and
frequency interpretations as the two fundanmental interpretations of
probability and arrives at surprising results. Bell s inequality
cannot be used as an argunent for non-locality or non-reality.

Hi storically, and although it has been argued that the phil osophica
background of subjective probability strongly resenbl es that
under | yi ng quantum mechani cs (see Gal avotti 1995), it is frequentism
t hat becane the “received view of probability and seens to have been
tacitly assunmed al so by the uphol ders of the Copenhagen
interpretation of quantum nmechanics (although the attribution of
probabilities to the single case was generally admtted). In this
context attention has often been drawn to Hei senberg” s vi ewpoi nt
according to which “(t)he probability function conbines objective and
subj ective elenents. It contains statenents about possibilities or
better tendencies (“potential” in Aristotelian philosophy), and these
statenents are conpletely objective, they do not depend on any
observer; and it contains statenents about our know edge of the
system which of course are subjective in so far as they nmay be
different for different observers. In ideal cases the subjective
elenent in the probability function may be practically negligible as
conpared with the objective one. The physicists then speak of a “pure
case”.” See Hei senberg (1958 [1990], 41), and also the discussion in
Gal avotti (1995).

26 see Keynes (2004 [1921], 111). Keynes nostly takes the enpiricist
line that know edge acquired by direct acquaintance constitutes true
and certain know edge. Know edge by argunent, in contrast, proceeds

t hrough direct know edge of relations of the form e inplies h™ or "e
partially inplies h".

" Richard von Mses (1981 [1957], 94)

28 gee Keynes (2004 [1921], 3-4). It is widely held that Keynes
yielded to Ransey’ s (1988) critical argunments and that he abandoned
the idea that rational beliefs are founded on | ogical relations of
partial inplication and accepted instead that they are closer to our
percepti ons and our nenories than to formal |ogic. As Runde (1994)
poi nts out, Keynes's theory of conparative probability energes
unscat hed. On the one hand Ransey s theory enbodies strong inplicit
presuppositions of its own and is in certain respects a considerably
nore idealistic construction than Keynes’s. On the other hand,
Keynes” s enphasis is on inconpl eteness and on the fact that
nunerically definite probabilities can only be determned in
situations which approxi mate games of chance.

2% gSee also Gllies (1973, 14-5).
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30 As Keynes wites: “It is assuned, first, that a know edge of what
has occurred at sone of the trials would not affect the probability
of what may occur at any of the others; and it is assuned, secondly,
that these probabilities are all equal a priori. It is assuned, that
is to say, that the probability of the event’ s occurrence at the rth
trial is equal a priori to its probability at the nth trial, and,
further, that it is unaffected by a know edge of what may actually
have occurred at the nth trial.” (2004 [1921], 344)

As Karl Popper points out, the theory of independence or irrel evance
is equivalent to the | aw of the excluded ganbling system See Popper
(1983, 299).

3! Keynes (2004 [1921], 336)

32 Keynes (2004 [1921], 384-5) Significantly, Keynes also wote in
connection with the application of Bernoulli”s fornula: “In cases
where the use of this forrmula is valid, inmportant inferences can be
drawn; and it will be shown that, when the conditions for objective
chance are approximately satisfied, it is probable that the
conditions for the application of Bernoulli’s forrmula will be
approxi mately satisfied also.” (ibid. 290)

3 see Ludwi g von M ses (1969 [1957], 84-5). See also (1978 [1962],
56) where M ses wote: “There is no such thing as statistical laws.”
According to this view, statistics is rather a sub-discipline, or an
auxiliary discipline, of historiography.

34 Ludwig von Mses (1969 [1957], 87-8)

35 Ludwig von Mses (1969 [1957], 88)

36 Ludwig von Mses (1969 [1957], 88)

37 Ludwi g von M ses (1998, 22) In The Utimte Foundation of Economc
Sci ence Ludwi g von Mses also wote: “There is always in science sone
ultimate given. For contenporary physics the behavior of the atons
appears as such an ultinmate given. The physicists are today at a | oss
to reduce certain atom c processes to their causes. One does not
detract fromthe marvel ous achi evenents of physics by establishing
the fact that this state of affairs is what is commonly call ed

i gnorance. " (1978 [1962], 23)

38 1n particul ar quantumtheory is irreducibly probabilistic. Unlike
cl assical probabilities, quantum probabilities do not reflect our

i gnorance of the intricate details of some underlying physica
reality. In particular Einstein disliked the el enent of chance
inplied by quantumtheory. In a letter to Max Born, dated 4 Decenber
1926, he wrote: “Quantum nmechanics is very inpressive. But an inner
voice tells ne that it is not yet the real thing. The theory produces
a good deal but hardly brings us closer to the secret of the AOd One.
| amat all events convinced that He does not play dice.” Quoted in
Baggott (2004, 34). Reference can in this context also be made to the
confrontati on between Einstein and Bohr over the interpretation of
gquantum theory, and to subsequent debates along similar |ines, and
whi ch have often been portrayed in the past as a direct conflict

bet ween reali smand positivism For a good survey and di scussi on of

t hese issues see al so Baggott (2004). The issue for Einstein indeed
seens to have been realismrather than determnism Ludwi g von M ses
is apparently on the realist side. For a sophisticated anal ysis of
Einstein"s views in this respect, see also Fine (1986); Einstein's
remar k about the dice-playing God (“..ob der |iebe Gott wirfelt”) is
also related in Bohr (1949, 218); see also Fine (1986, 29).

39 Einstein, Al bert, letter to Socmmerfeld, Arnold, dated 9 Novenber
1927. Quoted in Fine, A (1986), p. 29.

40 Ludwi g von M ses (1998, 107)
41 popper (1983, 295)
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42 see Hughes (1992, 218). The possi bl e exceptions occur when a

systemis in a mxed state. Under the ignorance interpretation of a
given m xture, a subjective probability is assigned to each of the
pure states represented in it, and each of these in turn assigns

obj ective probabilities to events. Not all m xtures can be given the
i gnorance interpretation, however. The interpretation of quantum
states is a matter of much debate. For a discussion of pure and m xed
states, see van Fraassen (1991, ch. 7).

43 see Richard von M ses (1981 [1957], 223). As Richard von M ses
wites: “The assunption that a statistical theory in macrophysics is
conpatible with a determnistic theory in mcrophysics is contrary to
the conception of probability expressed in these | ectures. Moddern
guant um nmechani cs or wave nechani cs appears to be a purely
statistical theory; its fundanental equations state relations between
probability distributions.” (ibid. 223) The inconpatibility with the
vi ews expressed by his brother Ludwig von Mses in this respect
cannot be clearer. Therefore we do not share the view of an aut hor
who expl ai ns the absence of any reference in Ludwig von Mses” Hunan
Action to Richard von Mses” frequency interpretation with reference
to a supposed “estrangement” between the two brothers. See Hoppe
(2006, 13). Cearly the two brothers di sagreed on phil osophica
grounds.

44 see e.g. Ludwig von Mses (1978 [1962], 115). Turning back to
guantum nmechanics, it may be noted that the American-born physi ci st
Davi d Bohm has fornulated in the 1950s an alternative interpretation
of quantum nechanics that is fully determ nistic (although non-
local). The very idea of probability enters into this theory as sone
kind of an epistemc idea, just as it enters into classica
statistical mechanics. Despite all the advantages of Bohmis theory,
an al nost universal refusal even to consider it, and an al nost

uni versal allegiance to the standard fornulati on of quantum nechanics
has persisted in physics throughout nost of the past 50 years.

45 Ludwi g von Mses (1998, 107)

46 Accordingly probability sonetinmes involves a reference to the
notion of relative frequency, but relative frequency is not the
general defining characteristic of the scientific concept of
probability according to Ludwi g von M ses.

47 see Jaynes (2003, passin).
48 Keynes (1921 [2004], 104)
49

See Jaynes (2003, 328-9). In particular, this author’s views
contrast sharply with those of Popper. Wth respect to the situation
i n physics, Popper, who argues for the conpatibility of indeterm nism
with realismand objectivism has gone so far as to blanme the
determ ni st interpretation of classical physics, or rather, what he
characterizes as sone unconsci ous determ nist prejudice with respect
to classical physics, for the subjective theory of probability and
its consequence, the invasion of nysticism irrationalismetc. into
physi cs. See Popper (1982, passin).

%0 see Richard von M ses (1981 [1957], 9).

51 Keynes (2004 [1921], 37)

52 Ludwig von Mses (1998, 107)
53 Ludwig von Mses (1998, 110)
54 Ludwig von Mses (1998, 110)
5% Keynes (2004 [1921], 95)

23 Ludwi g von M ses (1998, 113-5)

See Ludwi g von Mses (1998, 114). Ludwig von Mses  view regarding
this matter is thus distinct fromthe view of Bayesians such as
Howson and Urbach who argue that choices of personal fair betting
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guotients can provide a basis for making nunerical assessnents of
uncertainty. See Howson and Urbach (2006, 51 ff.).

%8 |n the Treatise Keynes illustrates this point with the fanous
exanpl e of the “beauty contest”. (2004 [1921], 25 ff.)

Keynes expl ai ns how one of the candi dates of the contest sued the
organi zers of the Daily Express for not having had a reasonabl e
opportunity to conpete. Readers of the newspaper detern ned one part
of the nomi nation. The final decision depended on an expert, who had
to sanple the top fifty of the | adies chosen by the readers. The
candi date conplained in front of the Court of Justice, that she had
not obtained an opportunity to nmake an appointnment with this expert.
Keynes argues that the chance of wi nning the contest could have been
neasured nunerically, if only the response of the readers (who sent
in their appraisals and thus provided an unanbi guous ranking of the
candi dates) had mattered. The subjective taste of the single expert
could not be evaluated in a simlar way. Hence, a rational basis for
eval uating the chances of the unfortunate |ady was | acki ng.

Keynes concl udes:

“Whet her or not such a thing is theoretically conceivable, no
exerci se of the practical judgnent is possible, by which a nunerica
val ue can actually be given to the probability of every argunent. So
far fromour being able to neasure them it is not even clear that we
are always able to place themin an order of magnitude. Nor has any
theoretical rule for their evaluation ever been suggested.”(ibid. 27-
8)

9 See Keynes (2004 [1921], 29). In similar vein, Hoppe (2006),

anal yzi ng the neaning of Ludwig von Mses” concept of case
probability, points out that the nethod of Verstehen can be
characterized as a nethod of place selection, or a nethod of

i ndi vi dual i zati on.

It is not the case that according to Ludwig von Mses” duali st
(two-concept) view with respect to probability, the different
concepts of probability are conceived of as different interpretations
of the same mat hematical cal culus, or as applications of the sane
mat hemati cal calculus to different sets of phenonena, as is the case
according to certain other dualist views of probability. The
di stinction between class probability and case probability is
ultimately based upon the different kind of cognitive accessibility
of human actors in contrast to non-comunicative entities. See Hoppe
(2006) .

61 Ludwi g von Mses” view with respect to the neaning of probability
may thus seemto occupy a truly unique place in the phil osophy of
probability. Another econoni st who adopted a nuanced vi ewpoint in
this connection is John Hi cks. This author wote: “l have nyself cone
to the view that the frequency theory, though it is thoroughly at
horme in many of the natural sciences, is not w de enough for

econom cs.” (1979, 105) Hicks is contrasting two interpretations of
probability — the frequency and the logical. The framework used here
is wider since we distinguish objective theories of probability from
epi st enol ogi cal theories.

2 See Gllies (2000, 200 ff.).

3 Those cont enporary Austrian econom sts who acknow edge t he

useful ness of nodern data anal ysis nmethods for the conduct of applied
research in economcs can be confident that the now nore and nore

wi despread practice of interpreting probabilities as nerely

epi stenol ogical is in general agreenent with Ludwi g von M ses’
approach to probability. Moreover, it is neither clear nor obvious
why a recognition of the useful ness of nodern data anal ysis nethods
woul d have to anmount to a denial of the essential inportance of the
net hod of understandi ng or Verstehen
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