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On the existence of the true value of a probability
Part I: Determinism versus aleatorism

Alberto H. Landro”
Abstract

Objetivist models are based on the deterministfoliyesis that postulates the existence
of probability, which is cognoscible only in an agytotic manner. On the other hand,
subjectivist models consider the aleatoristic higpsis according to which there is no
truth about probability. However, both hypotheseaynonly be compared through
stochastic models, which are not strictly falsifeabTherefore, neither the hypothesis
stating the existence of a true value regardingptiobability of occurrence of an event
nor de Finetti’s postulate which sustains that Bpfmlity does not exist” are strictly
verifiable.

1.- An introduction to the theory of chance

The conceptualization of chance arose associatéd thve idea of lack of sufficient
information about the causal structure that supgigsdetermines the behaviour of
factual phenomena: the observer has a piece ofmaftton-whether it is objective in
nature or consists of the knowledge of multiple rabteristics data and origins that
constitute their personal experience (subjectivejhis phenomenon-that is incomplete
(due to the sort of universal solidarity which knkhe processes and makes nature
appear as infinitely complicated) encouraging, @éfeme, that the reasons of a part of the
phenomenon’s behaviour remain ignored for him.

This classical Thomistic notion of chance ignorafarea long time the only notion
accepted by moral theology-implies a deterministaception of the outside world to
the observer based on certain metaphysical assumspti) that the world to which the
phenomena belong is real, ii) that there are obgdaws that govern their behaviour
and iii) that these laws are inherent to the phesmamand they are also rational and
asymptotically cognoscible.

The inadequacy of the classical method to explairafi unstable world we know
through a finite window®, in which an infinitesimal change in the knowledgfethe
observer, despite having deterministic equatioreads to a realization of the
phenomenon to any other of his infinite set of pmesrealizations in which the
irreversibility is the rule and the reversibilitg ithe exception, gave rise to a new
formulation-aleatorist-which essentially differedittw classical dynamics in the
application of the concept of process state avamginstant as the result of an evolution
oriented over time.

As a result, it can be concluded that acceptingcthssical hypothesis-deterministic-is
equivalent to assuming that every phenomenon iscakpe on the assumption that-in

Y These viewpoints are personal and do not necseepresent the position of Universidad del CEMA.
This work with some modifications was presentethat30th Conference of the AAEP, 2010.
! Prigogine, I., Nicolis, G. (1977).



the limit-it is the necessary consequence of anitefset of factors that define its causal
structure. On the contrary, accepting the notibolgective partial aleatorism or the
thermodynamic interpretation-aleatorist-involveglaeing the classical concept of
chance-ignorance (epistemological) by the chanselate (ontological), replacing the
statement "the observer can never know" by thesrstant “neither the observer nor
nature can know".

In either case, the presence of such a thing caledice that inevitably appears in the
vision that every observer has about the behawbal phenomena, generates a feeling
of uncertainty which formal quantitative represgiotais given by the probability.

This appreciation of the concept of probability méerential logic of uncertain
knowledge gives rise to a fundamental question: kbaw a feeling of uncertainty be
characterized by a numerically defined probability?

The different scenarios that led to this questiavegrise to a notion of objective
probability based on the concept of expectation, ahdn, on an essentially dual
interpretation that assimilated the probabilitgher to a deductive expression based on
the symmetry of the aleatorism inherent to somenesweassical definitioneither to
the frequency with which certain phenomena arefieerirequentist definition. In the
first case, the probability is determined by thesgiole ways to present the results of a
phenomenon; in the second one, by the observeddneips of such results.

Just a little later, and with the aim of approagha neo-Bayesian conception of the
notion of identifying model of the probability, &itd logistic interpretation arose,
which assimilates the probability to an indefinitegical relationship between a
proposition and a knowledge body. The item addeithe logistic conceptualization of
the inevitable involvement in the process of induttof individual-assessor as a
transforming mechanism of information, led to a engenerakubjective (personalist)
definition of probability.

Given the failure in the attempt to find a univéidefinition of the notion of probability
through a more or less complex formula, the polésibdf a return to a somewhat
objectivist interpretation was posed from lessgent definitions based on a variant of
logicism, known as theropensity theory, which combines the concept of probability
to that of the potential possibilities.

In addition to obtaining an explicit theoreticalfidégion of probability (related to an
axiomatic system consistinf of itself), each ofsténterpretations insisted on obtaining
a consequent inferential structure, defined byiexgr implicit rules of interpretation,
which characterized its role of identifying modéltbe true value of that elusive and
purely theoretical measure of uncertainty callecbability”.

2.-The probability models and their rules of interpetation

2.1.-The classical model

The classic definition suffers from unavoidabldufiegs that restrict Laplace’s dogmatic
pretension of enshrining it as the only valid modélthe true nature of probability,



basically, its purely deductive nature (which pragethe definition of rules of

interpretarion), the underniable circularity ance timpossibility of its application

outside the scope of the phenomena of ideal existanwhich the physical mechanism
that generates randomness includes, symmetricdllgpssible outcomes.

It is well-known treatment that the literature Hasen devoted to the tautology that
encloses the equiprobability assumption of the iptssutcomes and especially its
attempt at justification from the (subjective) miple of insufficient reason which,

given its tendency to generate paradoxes that ptethe determination of unique

probability values, is not obviously valid as aguanent against circularity.

2.2.-The frequentist model

The frequentist definition is only suitable for @alating the probability of occurrence
of those phenomena considered repeatable. Tadkingt the probability of occurrence
of a single phenomenon or the probability for aposition to be true or false has no
sense in the frequentist context. The probalslitizlculated from this interpretation are
objective and, therefore, independent of the opimibthe individual-assessor.

The postulate of Quetelet, A., (1835) (1848) on dissimilation of the gravitational
laws to the constant causes that govern societytendiorks of Fechner, G. Th. (1866)
(1871) about the existence of a variant of paitidieterminism in the behaviour of
factual phenomena led to the concept of “collectgect” (Kollektivgegenstand”) or
“collective series” (“Kollektivereihe”), defined as heterogeneous group of individuals
that vary randomly with respect to a common atteb(in particular, a quantifiable
attribute). In its simplest terms, the “Kollektivan be considered as a sequence of
results obtained from a series of repeated obsensgbn equal terms, each of which
admits only two possible alternatives. This comnagpKollektivgegenstand” prospered
with the flourishing of empiricism developed by thMgenna Circle in the work of-
among others-the philosopher and psychologist Li@BE. (1898)(1901)(1905) and the
astronomers Helm, G. (1902) and Bruns, H. (189B8)@905)(1906) and culminated
in the reformulation of the concept of probabilitgy von Mises, R.M.E.
(1912)(1919a)(1919b)(1928) and Reichenbach, H. §193.in order to replace or
supplement the rigid causal structure of classhubry™.

von Mises, R. (1928) considered the need to dist#igbetween “empirical collectives”
(which consist of a finite number of elements taet observable and that give rise to
what some authors have called finite frequentismil &mathematical collectives”
(comprising a sequence of infinite elements thate giise to what is known as
hypothetical frequentism) and assumed that the rrapicollectives comply with two
fundamental principles: the law of statistical weqcy stability and the law of
irregularity.

Based on these principles and on the assumptioh itifaite sequences are
mathematical abstractions or idealizations of eiwglirreality which are necessary to
obtain an acceptable mathematical representatigmadfability, von Mises established

2yon Mises, R. (1921).



the (highly debatable) postulate whereby a finitgpiical collective could represent an
infinite mathematical collective in analytical tesmIt should be noted that von Mises
was an empiricist and that his analysis was alvii@ged on an operating philosophy by
which the theoretical principles must be definedtenrms of observable phenomena
according to the characteristics of an empiricédlective. According to this operational
interpretation, the nature of repeatable phenomensuch that: i) it is possible, by
abstraction, to obtain some mathematical concéptsalow to formulate the empirical
laws that govern their behaviour, ii) using abdimac once again and from such
empirical laws, it is possible to define the axioofsmathematical theory associated
with that behaviour and iii) from this mathemati¢hkory, it is possible to discover
consequences that allow the explanation and prediof other repeatable phenomena.

The positivist-operationalism of von Mises’s ideagprimarily due to the influence of
Ernstr Mach’s work (in particular, “The scienceroéchanics: A critical and historical
account of its development”). His developmentle# probability theory followed the
same pattern as the development of mechanics thah Mchieved: he introduced the
law of stability of statistical frequencies (assuhvalid from observation) and he based
his definition of probability on such law (the dgfion of a theoretical concept-
probability-identifiable in terms of limit behaviowf an observable model-relative
frequency), but he provided no link between obsswmaand theory beyond the
controversial use of the limits of a finite sequet observations and justification from
the application of the concept of limit in theocali physics.

Among the many changes that von Mises’s frequeintistpretation was subjected to,
the most important was undoubtedly the one atiithtid Reichenbach, H. (1935), who
sought to obtain a definition of probability thrdugn axiomatic way and to justify its
intuitive meaning. Regarding the first questiorgidRenbach tried a solution based
exclusively on the set theory and on logic operajoobtaining a (purely formal)
definition of probability expressed as a relatiagpdtetween two kinds of propositions.

Regarding the second question, Reichenbach sowghtrdaden the scope of the
frequentist interpretation to non-repeatable evertg defining what he called
“reference classes” consisting of similar eventshi analysed one and he considered
the theory of probability as the discipline thasesses unknown probabilities of derived
collectives from known probabilities of origin cetitives. But this generalization
encountered the insurmountable difficulty which methe impossibility of determining
objective selection rules, universally acceptedthef events that must integrate these
reference classes.

To avoid any kind of regularity in the sequence®wénts which make the basis, both
von Mises’s definition and Reichenbach’s made aengtt to provide their probability
models with a strictly mathematical content by eciftg complicated conditions that
inevitably restricted the concept of total chanleaforism and led to the conclusion that
it was impossible to give the notion of “absolutegularity”® a mathematically precise
nature.

Al these conditions led to transform the frequaénti®del into a purely mathematical
theory that, instead of dealing with favourableutssand possible results as in the

% See Landro, A.H. (2010b).



classical model, deals with limits which are abstraathematical entities in which the
proofs of the theorems are obtained, from the d&fmof probability, only by using
logical-mathematical methods.

2.3.-The logistic model

As an extension to the definition of probability ‘fzosteriori” of the frequentist

interpretation, arise the proposal of the so-caléggical interpretation, which led to a
model in which the general notion of probabilityhfah results into a degree of rational
belief or similar idea about the occurrence of amdmenon) is exclusively a function
of a certain state of knowledge defined by a seargiiments, intrinsic or extrinsic to
this phenomenon, that the observer has througlpehzeption of a logical relationship

among the propositioAs A probability, P(A/B), conceived as an (indefinite)
relationship between a propositiora and a body of knowledgeB(), between a

“...statement and another statement (or set of stateshehat represents the
evidenc®®, conditioned by the truth of such evidence. Whére event Acan,

A={w/ istr
therefore, be represented by a sub&étQ such that {W g i U}E, so that
every event has a single grotipand vice versa, that is, a skt the space of events

corresponds to each propositiew) ot the propositional space and vice versa.

The logistic interpretation was based on the cbations made by Augustus de
Morgan, John Venn, Harold Jeffrey, and, in paraculohn Maynard Keynes, followed
by the members of the Vienna Circle, Bernard Batzarudwig Wittgenstein, Friedrich

Waismann, and in particular, Rudolf Carnap and IRapper.

The starting point of Keynes’s approach was préciteedefine a partial link theory as a

generalization of the theory of total link of detlue logic and to consider probability

as an assessment of that partial link, so thatribt possible to speak of the probability
of a hypothesis but only of its probability condited by some evidence partly linked to
it. Then, given a sethof propositions and a conclusion consisting of & sk

propositionsa | jf hpartly implies in 3 degree@. then, identifying the partial link
degrees with the rational belief degrees, Keyneloded that, givem there will be a

degreea Of rational belief ina | that is, a relationship of degree probabiftybetween
a andh. Note that Keynes assimilates his probabilistmdeli to a degree of rational

belief but not simply to a degree of individualib&él That is, he considers probabilities
as values objectively fixed by the observer whioh @mparable to intuitively known
logical relations, but using a Platonic concepttlod term “objective”, that is, not
referring to “things” of the material world, butdmething” in a Platonic world made up
of abstract ideas, similar to that postulated by @ambridge philosophers, which
included objective ideas, ethical qualities (withe tidea of “virtue” occupying a
prominent place) and mathematical entities.

* Ramsey, F.P. (1931)Atcording to this interpretation, the theory of pebility is considered as a
branch of logic, the logic of partial belief andmaonclusive argumefit.

® . Kyburg, H.E.; Smokler, H.E. (1980)



2.4. - The subjectivist model

If we add the inability to stop considering theeiviention of the individual-evaluator as
an information source or as an observations tram&fp mechanism to this logistic
conceptualization in the induction process, thejemlvist-more general-model of

Bernoullian probability emerges, according to whittte existence of probability

assessments that do not coincide with each otlear fer similar states of knowledge is
understandable given that, in this aleatorist cdanthe maximum objectivity to which

one can aspire is a kind of concordance of indaidassessments, a certain
intersubjectivity.

Beyond some curious previous background, it carcdresidered that the subjective
theory of probability was introduced independeriily Ramsey, F.P. (in Braithwaite,
R.B. (1931)) and de Finetti, B. (1930a) (1930b) 30® (1931a) (1931b) (1937).

Ramsey raised his proposal-strictly of an antilsgioature-from a detailed critique of
the Keynesian interpretation, while de Finetti's rivstrictly of an antifrequentist

nature-originates in the proposal of E. Czuber whohis 1903 memoirs and in the
second revised and expanded edition published @8-1910, provided one of the best
expositions on the paradoxes of geometric proliglfdee Keynes, J.M. (1921)) and he
concluded that there is no need to assume compliaitb the condition of insufficient

reason.

In subjectivist terms, the probability of occurreraf an even€ could be interpreted as
the price (bet)P that an individual considers fair to pay an opparfen the right to
receive a unit amount, to be payabléifs verified. The fairness condition implies the

indifference between being one player or the otimer, between paying or chargifly
to collect or to pay 1 whek is verified. In that case, it is said that theessment of
the probability is “coherent” as it does not plaoey of the players in the position of
winning for certain. That is, if 1S & coherent evaluation in Ramsey-de Finettirsee

of the probability of occurrence of an evehtt0 an individual, since the price is
understood here as a linear scale, the evaluatitmegrobability of not occurrence of
E (that is, the occurrence of E) for such individual should be

p(E)=a=pll-E)=1- {E)=1- p.

It is worth remembering that, according to the ofigst interpretation, it is said that an

event E has a probability of occurrenBEE), taking an event not as a well-defined

individual case, but as all the events of a certge (it should be noted that, in the
objectivist context, the probability is consideradeal property of a special type of
physical situations called events). By contrdst, $ubjectivist interpretation, based on
an aleatorist conception, considers probabilityagisvto belong to individual events
and, whenever a probability is assigned, it is asapy to think of it as subordinate to
each observer’s interpretation of a set of pamicuhformation (considering an

individual event a case that, for an individualttiva certain circumstances cannot
certainly ensure its occurrence is random).



2.5. - The propensionalist model

The interpretations discussed above consider that riotion of probability is
represented by a more or less canonical versiohile\is failure to obtain a universal
definition would seem to refute this hypothesigs tthould not be considered as an
acknowledgement of the impossibility of identifyitige true value of the probability
through a formula but, perhaps, as the need fardagngent definitions from a diffuse
set of propositiorfs This principle gave rise to a new objectivistdabof probability
based on the theory of propensities.

This propensionalist model was introduced by PopleR. (1957b), developed in his
works in 1959b, 1983 and 1990, and continued byoapyof philosophers of science
such as D.W. Miller and J.H. FetZer

The problem that gave rise to this theory entadlediding about the possibility of

identifying “unique” objective probabilities abotlie occurrence of single events. In
principle, Popper (1934) considered a single easnton Mises’s particular element of
a collective and suggested that his “single prdligbicould be assimilated to his

probability in the collective considered as a whulg, later, in his works in 1957b and
1959b, he deserted that frequentist interpretation.

Note that the word propensity suggests a type dérty enumeration, which makes a
difference with the frequentist viewpoint which, isvas presented, shows that the
probabilities can only be introduced in physicduaiions (that is, in “occasions of
whole display”, according to Peirce, C.S.’s nomahaie (1910)) for which it is
possible to define a collective. In Popper’'s prapemalist model, it is absolutely
legitimate to postulate the existence of probaédibn sets of conditions, although they
do not support a sufficiently large number of réjets, which implies an indisputably
significant expansion of the set of situations imak the theory of probability applies,
with respect to the frequentist interpretation. e Tprobabilities of individual events
should be considered as primarily dependent osehef conditions to which the event
is referred more than to the event itself

Popper’s proposal was modified by Miller, D.W. (#991996) who, in his intention to
solve the foundational problem of unique probabdit identification, dissociated
propensities from repeatable conditions and prap@seassociation with the states of
the universe, transforming propensionalism fronciargific theory into a metaphysical
one.

In order to avoid the metaphysical character of ringdel, unlike Popper’s original
proposal and Miller's modification, Fetzer, J.HO98R) (1993) abandoned the idea of

® Resort to what Bachelard, G. (1953) called“tmnscience of the non-rigorous”.

’ Other significant contributions to the propensiitanterpretation were made by Hacking, I. (1965)
and Mellor, D.H. (1971) (see Salmon, W.C. (1979)).

8 This position could also be considered as a vadlogicism aimed at trying to return to an oltjeist
interpretation, associating the concept of prolighid the so-called potential possibilities of \V..Bock,
according to which one can admit that the set skjibe results exists only in the mind of the obeer
not as his own creation, but as something thabtiserver must admit (see Omelyanoskij, M.E.; Fock,
V.A. (1972)).



associating propensities to a complete state otitineerse and suggested linking them
to a complete set of relevant conditions so thatfatsify a “conjectured” value of a
propensity, “conjectures” about a list of theseevaht conditions should be presented.
Now well, given the insurmountable difficulties ththe formulation entails and,
consequently, the falsifation of the required conjees, it can be concluded that in
Fetzer's model the propensities also show a moraphgsical than scientific aspect
and, therefore, his concept of probability cannetgenerally extended to the singular
cases for which the assignment of a probabilitpaafurrence remains subjective.

3. - The criteria for falsifation of probabilistic models

From the principles of non-existence of metaphysisaumptions about the true nature
of probability, and in order to evaluate the expliexplanatory capacity of the

frequentist, subjectivist and propensionalist medehe corresponding criteria of
falsification were developed as a means to contthset correlation between a

probabilistic theory and the corresponding modehimied from the observable results
of the phenomeria

With respect to thefrequentist model, it should be noted that in von Mises’s
conception, the properties of the collectives aoé expressed in relation to actual
phenomena or to effective observation procedunaisate regarded as axioms, so it is
assumed that their consequences are deductiblerigo@us way. Now then, those

consequences will be true only if the axioms thiaimate them are true. In particular,

considering the convergence of the sequence dfidresies (that is, to the transfer from
finite ferquentism to hypothetical frequentism) as axiom and not as an event that
could reasonably be true, requires recognition extain principles of metaphysical

determinism regarded as unacceptable when theyaclicit the conditions inherent in

the definition of the falsifation criteria.

In this respect, von Mises proposed a more ressictriterion of falsification
consisting of an extension of the postulate knowrthe exclusion law of the game
systems, which requires not only the stability elftive frequencies for certain specific
results, but the invariance of these frequencies selection, according to a rule, of a
sequence located in the original sequence. Ciititsis proposal refer not only to their
arguments based on the inaccurate or semi-mathehawtion of game system or
localized selection, but to the not fully specifiadtion of admissible selection. To
correct these shortcomings, Church, A. (1934) (8936936b), Turing, A. (1936) and
Wald, A. (1937) proposed a more precise method pafciication of the located
selections based on the definition of computabietion, obtaining precisions that can
be considered fully valid in the ambit of classicethematics, but not admissible in the
ambit of constructivist mathematics. In this camteaccording to the algorithmic
complexity theory, one can easily conclude thatsitnot possible to justify the
aleatorism of a sequence, that is, that Wald-Chilitging’s proposal does not provide

° Note that the purely deductive nature of the ctadsinodel prevents the definition of the rules of
interpretation and that the logical model considéet the probabilities are comparable to intulive
known logical relations, which are nor always qiféatile and, in many cases, they are not even
comparable among them (see Landro, A.H. (2010a)).



a strict characterization of the property of irregity, of its relationship with the
condition of stochastic independence, and therefofe the axiom of statistical
convergence of relative frequency. It follows thidwe condition of irregularity
(“Regellosikeit”) assumes, even in this case, &ywubjective character.

On the other hand, it proved to be undeniable thatprobabilities interpreted as a
relative frequency limit are always conditioneddyarticular empirical collective and
the fact that the notion of empirical series does match that of the mathematical
sequence (in which the law that univocally detegmsiits elements is known) leads to
the conclusion that the convergence of frequenisiesot comparable to the analytic
operation of passing the limit.

As for the personalist probabilistic mode| in accordance with the considerations in
Section 2.4., it is easy to conclude that any fiakgion criterion associated with this

interpretation caters exclusively to the falsifatiof the proposition derived from the

sense of personal uncertainty of the observer,rdégss the consideration of any
reference to external phenomena.

Some authors try to overcome this restriction preting de Finetti’'s exchangeability
condition as a link between personal and physicababilities. In his representation
theorem, de Finetti, B. (1937) shows that givenirgief sequence of exchangeable

events, {E.E...E}, when n-« the distribution function of the variable
E o) :%(El+ E,+.+E,), ()= p(E(E) < 77) converges (except at points of discontinuity)
F(7) and, as a corollary, establishes the link betwtherconcepts of

exchangeability and independenceiLet P«(E) be the probability attributed to a
E, are considered independent and equally likely

to a limit function

generic evenE when eventst B2

with probability 7 assuming that eventdi are exchangeable with limited

distributionF(f)’ the probability p(E)of the same generic event is given by
1

p(E) = [ p(E)dF (x)
0 . This property can be expressed as follows: thebability

distributions P for the case of exchangeable events are linear owatibns of

distributions Px for the case of equiprobable independent evehts,weighs in the

linear combinations are expressedFéé‘) '

Now, with respect to the scope of use of this regnéation theorem, it should be noted
that it is illusory, in this context, to supposatta model can be built on something that
has no empirical meaning, such as the events afitmfdomaid®. In the inference

ambit, the representation theorem should be takeaccordance with its weakest

formulation, whereby the necessary and sufficieohdition for eventsFr 10 be
exchangeable is that, conditioned by a random mquethe joint probability

distribution for any finite sequence is the sankherefore, it can be concluded that,
from a purely formal point of view, the exchangeabl/ents are comparable to events

9 See Landro, (2010a).



considered independent with constant but unknowwbatsility (p), where p is

distributed according to the mixed distribution tthihe representation theorem
postulates.

Nevertheless, it should be noted thjthe existence of (objective) probabilitfy is a
purely mathematical condition due to some particidatension of a consistent

distributions family of a finite dimension to a lder the sequencéEl’E2 """ €y} i)
according to Regazzini, E.; Petris, G. (1992), ¢hare sequences of exchangeable
events whose relative frequencies of success doamerge stochastically in a precise
sensé&" andiii) according to de Finetti, B. (1931), given a segaen
EV(x)(i=12,..[X]; X =0,1,2,..n) of exchangeable events and an evé&f”: the

ith 4pi oy o .
result of the(” +1) " trial is successful, it is shown that the prob&pitif occurrence of

EC*) | conditioned by the alleged occurrence ®f’, is defined by a function of

() 2()( ) = XL p(X +Ln+1)
p(E I E (x)) T ) f(X.,n), such that

variables X and n, as
m_f (x,n) :%. This leads to the conclusion that the apparbjetativity of probability

f(X,n) is nothing but a metaphysical illusion. Thatfact, different observers with

different allocations of initial probabilities bakenly on the condition of coherence, by
combining this condition with the property of exogeability and assuming that
p(X +1,n+1)

lim T”) =1, will converge towards a final evaluation of thelpability equal to

%. That the observer changes his initial probaibsﬂjtp(E ) into final probabilities
by a Bayesian conditioning. That is, although afiéht observers can start from a
model based on different initial probabilities,fr@an increase of the evidence, its final
probabilities will usually tend to converge procugithe illusion of the existence of an
objective probability (which, in terms of subje&iinterpretation, is only a void-of-
meaning metaphysical concept).

Because of the restrictions already mentioned ioti@® 2.5 with respect to the
propensionalist approximation to the probabilities of individual events by defig
classes of reference, one can immediately condlodei) some probabilities can be
considered preferable to others aid the degree of preference with respect to
probabilities varies directly with the magnitudetioé evidence on which they are based,
but this preference relation does not imply thestxice of an objective singular
probability.

Let a singular eventE be that can be classified as an element of a sequeh
conditions, S+ S+ such thaflC &0 S0.... Suppose it is owned statistical
information that allows for good estimates,(,. p;....) of the objective probability of

the occurrence of With respect to the conditiofis & 3+ Then, according to the

1 See Landro, (2010a).
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: ,that Ps 1S
foregoing considerations, it is shown that protigbif> S Preferable té:

preferable toP: @nd so on. In particular, if the conditior’s &€ replaced by the

reference class of all elemerits@ probability estimate can be obtained associattd
the most restricted reference class.

A first problem related to the identificatory pdssities of the propensionalist model

derived from the application of this principle obwsly occurs when there is not a
single reference class of selected maximum reistnist But it should be noted that,

even if that class exists, the adoption of theedoh that consists of assimilating the
probability on the occurrence of a single evenitsorelative frequency in the most

restricted reference class to which the event lgslooould lead to a wrong decision. It
could happen that circumstances that did not domststatistical data in a reference
class were known but which, however, provided si&l grounds to correct the

assignment of probabilities. In this case, notstering such qualitative evidence can
lead to assignments of probabilities with a lessfatory basis than the one that could
have been obtained from a complete analysis oktttdence. The general procedure
for assigning probabilities to single events shahleh: i) assign the event to the most
restricted reference class for which reliable st&l data exist (assuming there is a
class with these features) and calculate the velatrequency () of the event

occurrence in that class, and ii) consider any stafistical information that is relevant
for the occurrence of the event in such circumstaanad, in light of this information,
correct the relative frequency. In case that thisranore than one reference of

maximum restriction with relative frequenciel = @ relative frequency should be

selected and corrected using non-statistical inébion. Conversely, if there were not
any kind of acceptable reference, the assignmeptadfability should be based on non-
statistical information.

While this method of assignment of probabilitieeres reasonable, it is undeniable that
it includes many subjective elements and thatefloee, it does not seem suitable as an
identificatory model of a single objective probdlil particularly in those cases in
which there is no statistical information obtainiedm sufficiently log sequences of
observations. In case of having a series of obsens without circumstances beyond
the statistics, the model to identify the (theaa) probability on the occurrence of an
event from the (observable) relative frequency Ww#l, according to Popper, K.R.’s
nomenclature (1934),pervious to strict falsifatiolt?. A vain attempt at solution to
this difficulty proposed by Popper was to appealttie notion of fnethodological
falsifation’” according to which, even though the propositiabsut probabilities are not
strictly falsifiable, they can be used (and in fHwy are in experimental sciences) as

12 | et a coin be on which characteristics there isinformation and such that it is supposed that the

probability of obtaining the result “face” on a giv throw is equal toP - 1hen, the probability of
obtaining m times the result “face” in a sequence rothrows independent of such coin will be given

n n—m .
p(m/ n)=[m]pm(1—p) . So, no matter how many throws are made, how nangs the result

by
. p(m/ n)will be non-null.

“face” is obtained, or which is the supposed vashie” 04), the probability

This implies that the hypothesithé probability of obtaining the result “face” in tarow is equal toP ’

is “immunizetiwith respect to &trict falsifatiori (see Gillies, D.A. (1990))
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falsifiable arguments using statistical t&stlt should be noted that, according to this
procedure, any hypothesis can be methodologicaityted even if, from a strictly
logical point of view, it is not falsifiable andydrefore, that this criterion of falsification
does not solve the problem of identifying the piulity.

4. - Borel's law of large numbers and Cournot’s pmciple

With the aim of isolating the problem of identifin of any metaphysical assumption
about the true nature of probability, Borel, E.q%&P(1909a) (1909b) proposed the first
attempts at linking the theory of set measure tithquantification of the probability (a
probability conceived as a mathematical entity esiclely defined in formal terms) by
the formulation of the well-known strong law of der numbers, according to which,

given a binomial phenomenon whose possible rean#t§ andE and denoted by:

LifwOE
X, =X, (o)
O;ifwdE

the random variable representing the result of thé observation with probability

p(X, =1)=p and byy®=>"x,
1= denoting the random variable representing the numbe
of times that the resulE occurs in a sequence @fobservations, it is verified that

()
[Yn - p) acf9-o.

This result and the later works by Faber, G. (19H3usdorff, F. (1914), Cantelli, F.P.
(1916a) (1916b) (1917a), Kolmogorov, A.N. (1929931) (1933a) (1933b) (1933c)
and Prohorov, Y.V. (1956) achieved a rigorous fdimaéion of the relationship
between the measure theory, the geometric intewatof probability and the concept
of independence in repeatable sequences of everiibe falsification criterion
associated with this identification model was basedournot’s principle, according to
which it is possible to ensure that a quasi-imgmesevent will not happen. That is, a
criterion of falsification that considers only extne probabilities (0 or ¥)to be related
with external references in a conceptually sigaificway.

Despite the insistence of many authors on consigehat Borel's proposal does not
need to assume the physical existence of prolabijligiven he interprets probability as
a purely theoretical term existing in the ambitiedéas and not directly related to the
ambit of factual phenomena, one can immediatelyclcmie that his acceptance of

3 popper (1934)¢...a physicist is usually faced with the dilemmadefciding whether a particular
probabilistic hypothesis should be accepted as ‘leicgdly confirmed” or whether it should be rejecte
as ‘practically falsified”.

4 Note that this criterion does not allow distindniigy between two absolutely continuous probabilisti

PN
modelsp=p". in other words, it only allows distinguishing tseen two models that match with respect

to those events to which a zero probability is gresil, but not necessarily for other events with-non
extreme assignments.

12



Cournot’s principle as a link between his interatiein of the notion of probability and

the ambit of observations is indisputable proofthe# propensionalist character of his
proposal. Consequently, to this identificatorytemion, apparently abstract and
completely independent of any interpretation oftatality, based on the postulates of
the strong law of large numbers, the same congideasamade to the propensionalist
model can be applied, with respect to its falstfaa

5. - Conclusion

The presence of such a thing called hazard thattaidy appears in the vision thall
observers have about the behaviour af phenomena, generates a feeling of
uncertainty, which quantification led to differemterpretations of the notion of
probability.

Some of these interpretations (classical, freqagrtgicist and propensionalist), based
on a deterministic conception generated in thetepiological assumption of chance-
ignorance, obtained objectivist definitions of pabbity associated with inferential
structures defined by rules of interpretation, &xpbr implied, which define their role
of identificatory models of the true value of probiy.

However, with regard to these rules of interpretatiit should be noted thai) the
classical model suffers from unavoidable failuressibally related to its purely
deductive nature which prevents the testing chgieement with the observable results
of the phenomenaij) the frequentist model is based on the collectiyasperties
assumed as axioms that are not strictly demonstraidl the logistic model considers
probabilities as values comparable to logical retethips in an ambit consisting of
abstract ideas and iv) the propensionalist modsdpite Fetzer's changes to Popper and
Miller's proposal, cannot avoid its metaphysicabidcter. Consequently, from the
principle of non-existence of assumptions abouttthe nature of probability, it is not
possible to define strict falsification criteriar finese models.

This inability of objectivist models to identify ehalleged true value of the probability
of an event occurrence seems to support the detistioihypothesis which postulates
the “proteiform™® character of the probability. Meanwhile, the gtaace of the
subjectivist model that, based on an aleatorisnceengenerated in the ontological
assumption of absolute chance, postulates theityatitiprobability assessments which
do not coincide with each other, provided they mbetcondition of consistency, leads
to the conclusion that there is no truth about phebability, that there is no real
probability but infinite versions of the same prbitisy.

Yet, both the deterministic and the aleatorism rprgtations constitute, in turn,

stochastic models, so it can be concluded thaheethe classical hypothesis which
postulates the existence of a true value of thbairitity of occurrence of an event, only
asymptotically knowable, nor de Finetti’'s hypotlsesummarized in the postulate that
“probability does not existre strictly verifiable.

15 Costantini, D.; Geymonat, L. (1982)
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