
P R O P E N S I T Y A N D P O S S I B I L I T Y 

(1) In his book Aquinas Anthony Kenny says on page 29/30: "Interest 
in logical formalisms which obliterate the distinctions between the po­
tential and the actual ('possible worlds') is currently more fashionable 
than the serious study of potentiality". Kenny's remark is somewhat 
unsatisfactory for at least two reasons: In the first place, the formal 
analysis of modalities is an accomplishment of the possible-worlds-
theory of possibility that is not to be despised. In the second place, the 
charge of obliterating the distinction between the potential and the 
actual can only be raised against certain, by no means generally ac­
cepted variants of the possible-worlds-theory of possibility (for exam­
ple, the conception of David Lewis). Nevertheless Kenny's remark -
in the context of a book on a medieval philosopher - inspired me to 
attempt a theory of possibility that does without possible worlds (pos­
sible alternatives, possible situations, possible events, possible states-
of-affairs etc.), that does without any (mere) possibilia at all , yet distin­
guishes truth, possibility and necessity, and treats possibility as a non-
epistemic, non-syntactic concept. Such a theory has already existed. It 
is the scholastic theory of powers, propensities and dispositions. It has 
traditionally been condemned as utterly metaphysical (in the pejorative 
sense); but compared with the possible-worlds-theory it isn't so badly 
metaphysical after al l , as we shall see. 

The propensity-theory of possibility need not and wil l not be con­
sidered as the correct theory of possibility. The greater ontological 
parsimony of the propensity-theory with respect to possibilia is coun­
tered by the wider field of application of the possible-worlds theory. 
Moreover, possible-worlds-theory and propensity-theory have each 
their favorite problems, in which each does better than the other. The 
analysis of counterfactual conditionals is, it seems to me, entirely the 
domain of the possible-worlds-theory, whereas the propensity-theory 
has an at least considerable advantage in the field of the analysis of 
comparative possibility-statements ("that A is the case is more possible 
than that B is the case"), in the field of the analysis of the distinction 
between "real" and "merely theoretical" possibility, and in the field of 
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the analysis of disposition-predicates, especially comparative disposi­
tion-predicates as for example is more breakable than y". 

(2) Let L 0 , a sub-language of L , be a two-sorted language of predi­
cate-logic with identity, with variables xyy, z,. . . for individuals, and 
variables / , g, A , . . . for properties of these individuals. A, B, C , . . . 
are used to schematically designate sentences of L 0 . " / ( * ) " of L ( ) 

expresses that individual x has the property / . If A[x] is a predicate of 
L 0 , then A;c^4[x] is a singular term of L 0 that can be substituted for 
property-variables of L 0 , and for no other variables of L (without 
damage to wellformedness). 

Beside the elementary laws of predicate logic with identity we have 
(with respect to L 0 ) the axiom-schema of abstraction 

If- /\x(\yA[y](x) = A[x]) (x not in A[y], y not in A[x]) 

and the rule of property-identity 

i f ii- /\y(f(y) = g{y)h then l h / = g. 

The rule of property-identity is weaker than the principle of extensional-
ity: lh /\y(f(y) = g(y)) 3 / = g; the latter is not valid for properties 
(in the normal sense), but for sets; while the former is valid for proper­
ties, if they are not ultrafine-grained. The principle of extensionality 
does allow to prove lh ky(A A y = y) = \y(y = y) v \y(A A y = y) = 
\y(y + y), while the rule of property-identity does not. (This is to be 
kept in mind in view of the importance of properties \y(A A y = y) in 
this paper; see Section 8.) The possibility of interpreting / , g, . . . as 
referring to sets, which, indeed, is not excluded by the above principles, 
can be ruled out by postulating the negation of the principle of exten­
sionality: ih V/VSCAJK/OO - *ü0) A / * g). 

L 0 is supposed to be a purely "momentary" and ^actual" language; 
that is, the truth-value of each sentence of L 0 at a given moment of 
time depends only on the actual state of the world at that moment (not 
on earlier or later actual or merely possible states of the world, not on 
merely possible contemporary alternatives; to occur at a certain mo­
ment is not a characteristic of a world-state considered in itself). The 
reader is reminded that these remarks have a merely clarificatory func­
tion, and should not be taken to imply the acceptance of an ontology 
of world-states. 

A s has been mentioned, L 0 is a sub-language of L. L includes in 
addition variables r, / ' , f",. . . taking moments of time as values, a con-



stant n for now, variables r, r', f. . . taking real numbers qua quantities 
as values, and standard names for real numbers qua quantities, more­
over standard arithmetical expressions r + r', r - r',. . . . I proceed on 
the assumption that the moments of time have the same structure as 
the real numbers qua positions', I therefore identify the moments of time 
with the real numbers qua positions: t, t', f. . . refer to real numbers qua 
positions, r, r', r". . . to real numbers qua quantities. t<.t' means that 
t' is later than t\ r <r' means that r* is greater than r. 

In addition L includes a fourplace functional expression that can be 
substituted for variables that take real numbers qua quantities as values, 
and for no other variables of L (preserving wellformedness): 
pro(*, t, f, t'). The form of an atomic propensity-statement is 
"pro(x, /, / , /') = r " or "pro(*, /, / , t') < r" : "the quantity of the pro­
pensity of x at t to be / at t' is [is smaller than] r" . Instead of "the 
quantity of the propensity . . . " I simply say "the propensity . . . " , anal­
ogously to saying "the probability . . . " instead of "the quantity of the 
probability . . ." . It has only to be kept in mind that neither propensities 
nor probabilities are real numbers; they are only measured by them. 

(3) For the concept of propensity a heuristic can be formulated in 
the possible-worlds-theory that yields the same principles as the rather 
different heuristic I shall actually use below. In order to determine 
pro(*, t, f, t') consider the set Pt of those possible worlds which coincide 
with the real world up to (and including) moment t out of a given finite 
set of nomologically possible worlds including the real world; let n be 
the cardinal number of Pt, and c the number of worlds out of Pt in 
which x i s / a t t'\ we can define pro(jc, t, f, t') = cln - and we will obtain 
the principles listed and discussed below. 

O f course the above procedure doesn't capture the concept of pro­
pensity (Propensity), but rather one out of many relative concepts of 
propensity; they are relative to a given finite set of nomologically 
possible worlds including the real world. Such relative concepts of 
propensity have structural properties over and above those of Pro­
pensity. For example, we have \Zt/\x/\f/\t'(pro(x,t,f,t') = 
0 v pro(*, t, f, t') = 1), for sooner or later there will be no more 
branching of the world-tree because of the finite number of considered 
nomologically possible worlds. 

The assumption of the finiteness of Pt is a serious drawback of this 
heuristic, since this assumption is rather unrealistic indeed (of course, 
only if nomological determinism is to be rejected, for if nomological 



determinism is right, Pt is not only finite for every moment f, but 
consists merely of the real world). A s long as Pt is countably large, we 
might attach positive weight (why should a weight be 0?) to each world 
out of P, , the sum of these weights being 1, and consider pro(x, r, / , t') 
to be the sum of the weights of those worlds out of Pt in which x is / 
at f'. But the question arises in what manner we should attach weights 
to the worlds out of Pt\ there are uncountably many ways in which this 
can be done. Unavoidably this leads to a subjectivist conception of 
propensity, which we, however, have to avoid if we want to use the 
concept of propensity for the analysis of objective concepts of possibil­
ity. Finally, this approach fails when Pt is uncountably large (even if 
we allow non-denumerably many members of the sum: all the weights 
were supposed to be positive), which, after al l , seems to be commonly 
the case. 

Nevertheless it should not go unmentioned that the possible-worlds 
heuristic allows an intuitively satisfactory justification of a propensity-
principle (i.e. P3) where the other heuristic actually used here is not 
so intuitively satisfactory. 

(4) The concept of Propensity will here be explained by two notions 
that are well-known from ordinary discourse: distance from realization 
and difficulty of realization.1 Some examples for this: "It's rather diffi­
cult for him to reach the 9.30 plane to London" , "He is further away 
from being President this time next year than he was a month ago", 
"It's easier for me to be at Jim's place at noon, than it is for me to 
pick you up at the church at 11.45". It would be a mistake to interpret 
these sentences as simply expressing subjective probability judgments. 
(This seems anyway to be possible only for the first two.) Y o u can be 
proved to be mistaken about difficulties of realization, you cannot be 
proved to be mistaken about your own subjective probabilities (lapses 
of memory aside): This is normal: " H e had a helicopter? Wel l , then it 
was of course not difficult for him to reach the 9.30 plane to London" . 
But this is deviant: " H e had a helicopter? Wel l , then my probability 
for his reaching the 9.30 plane to London was of course not low". 

The notion of distance from realization is merely a metaphorical 
variant of the notion of difficulty of realization; its cognitive content 
coincides with that of the latter. I shall use them interchangeably. These 
notions allow numerical gradations which have a lower limit: 0 (it makes 
no sense to speak of negative distances or difficulties), but no upper 
limit, that is, there is no highest real number that can measure a 



distance from realization or be a degree of difficulty of realization. It 
may happen in a particular case that no real number greater than or 
equal to 0 can be assigned measuring distance from realization. If we 
read d(x, t, / , t') as "the difficulty for x at M o be / at t'" (or as "the 
distance of x at t from being / at f '") , then we can define: 
pro(x, f, / , / ' ) : = l/(d(x, t, /, t') + 1), in case d(x,t,f,t') is a real 
number greater than or equal to 0; if it is not a real number greater 
than or equal to 0 (but rather some arbitrary non-numerical object 
singled out to give d(x, f, / , t') an artificial value where this function is 
initially not defined), then pro(x, f, / , * ' ) : = 0. 

d(x, t, /, t') is here understood in such a way that for the determina­
tion of its value only the inner and outer determinants operative on x 
at t are to be considered, not, however, the independent effort (intensio 
or conatus) x at t puts into being / at t' (indeed, there might not be 
such a thing); in other words, d(x, f, / , t') is the correlate of what is 
given to x at t with respect to the realization of / at t' (not of what he 
makes out of what is given to him). (The effort x puts into being / at 
t' at some moment prior to t may well be a determinant operative on x 
at / which influences d(x, f, / , f').) This particular way of understanding 
d(x, r, / , tf) results from the fact that we are not interested in the power 
of x at t to be f at t', but only in the propensity of x at t to be / at t' 
(the former might be quite high while the latter is low; this would be 
due to the great exertions x undertakes at t to be / at t'). 

Difficulty of realization is here treated as a basic functional notion 
which is not analyzed in terms of a more basic one. It will be argued 
that we have an intuitive grasp of it and can even determine precise 
values for it (see Section 7); hence I am justified in leaving it unana-
lyzed. A t first glance it may seem that it can be appropriately analyzed 
by degree of similarity between possible world-states. This analysis would 
of course bring in the possible-worlds-theory of possibility by the back­
door; therefore it must not be pursued here, and luckily we need not 
follow it, since the concept of difficulty of realization is sufficiently clear 
by itself. But, in fact, this proposed analysis is false. The difficulty for 
x at t to be / at t' may be low, while the state of the world at t is very 
much dissimilar from any at t possible t'-state of the world in which x 
is / . Consider a madman x pressing at t the red button, which act 
determines his end at t' in the general nuclear holocaust; the difficulty 
for x at M o die at t' is zero; but any at t possible f'-state of the world 
(each one including the annihilation of all higher forms of life) is very 



much dissimilar from the state of the world at t. (This argument is an 
adaptation of an argument by Ki t Fine against the Lewis-analysis of 
counterfactual conditionals employing the notion of comparative simi­
larity of possible worlds.) 

(5) From the considerations in Section 4 it can be immediately seen 
that we are justified in accepting the following principle as an axiom: 

PI l h 0 ^ p r o ( j c , / , / , r ' ) ^ 1. 

t k pro(x, f, / , t') = 1" means that d(x, / , / , / ' ) = 0; x has at t already 
reached the realization of / at t\ although, in case t<. t', it will take 
until the coming of t' until this realization becomes apparent. 
"pro(x, /, / , t') = 0", on the other hand, means that d(x, t, /, t') is nei­
ther equal to zero nor to any positive real number, or, in other words, 
that the realization of / at /' is at / (absolutely) unreachable for x. 

The property non(/) is \y ~ i f{y). The easier it is for x at t to be / 
at t\ the more difficult it is for x at / to be non(/) at t'. The taking into 
account of the independent effort of the agent for the determination of 
difficulty of realization, that is, the confusion of propensity with power, 
is responsible for the illusion that this is not generally true; x may of 
course have at t a high power to be / at f', and an equally high power 
to be non(/) at t'\ the first would be due to the high inclination of x at 
t to be / at / ' , the second would be due to the great effort x puts at t 
into being non(/) at f\ although his r-inclination to be non(/) at /' is 
low proportionally to the highness of the "contradictory'' inclination. 

In other words, the difficulty for x at t to be non(/) at t' is inversely 
proportional to the difficulty for x at t to be f at t': d(x, f, non( / ) , t') 
= l/d(jc, r , / , r'), given that pro(jc, r, / , t') and pro(;c, f, non(/) , f'), 
d(x,t,f,t') and d(x, r, non( / ) , t') differ from 0. This yields: 
pro(x, r, non( / ) , t') = 1 - pro(jc, r, / , /') given that pro(*, r, non( / ) , f'), 
pro(;c, f, / , O , d(x,t,f,t') and d(x, f, non(/) , t') differ from 0. Now: 
d(x, t, non( / ) , tf) is no real number greater than or equal to 0 iff 
d(xy r, / , t') - 0; d(x, t, /, t') is no real number greater than or equal to 
0 iff d(x, r, non( / ) , t') = 0. This yields: pro(*, r, non(/) , t') = 
1 - pro(;c, r, / , f'), given that pro(x, r, non(/) , t') or pro(jc, r, / , t') or 
d(x, r, / , t') or d(x, t, non( / ) , t') is 0. These considerations justify us in 
assuming as an axiom: 

P2 lh pro(*, / ,non(/) , /') = ! - pro(jc, t, /, t'). 


