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1. Introduction’

In Topics (157a8) Aristotle noted: “What sort of process induction is is obvious’
Yet, he had already attempted to elucidate it by arguing that induction (epagoge) Iy 8
“the march from the particulars to the universals™. This idea of a ‘march’ (épodoc) i
4 metaphor. It states how induction starts and where it ends, but how it gets there (1
the universals) is not clarified 2

In fact, Aristotle spoke about epagoge in various places in his corpus, but he nev
offered a full and complete theory of it. There are scholars who argue that Aristotle’
epagoge is something substantially different from what we nowadays call *induction’
hence, they dismiss the claim that thinking about Aristotelian epagoge can cast ligh
on the problem of induction. I think this is wrong. Aristotle knowingly introduced
epagoge as a mode of inference in order to address a sharp philosophical problem
viz., how general principles can be known on the basis of experience. He thercfore set
the stage for all subsequent discussions of induction.

In this paper I will usc as background Aristotle’s account of induction in Posterior

Analytics. This is because his treatment of induction in this treatise is clearly associated
with the philosophical problem of the status of first (necessary and general) principles
of episteme (science). But my aim is nof to explicate Aristotle’s theory (though I shall
offer an account of it). My aim is to discuss in detail the major theories of induction
as these were presented, developed and defended in the Middle Ages in the Latin'_fi
West. In particular, I will start with Aquinas’s views on induction and then discuss the
theories of Duns Scotus, William of Ockham, Jean Buridan, Nicolaus of Autrecourt'_;
and Pseudo-Duns Scotus).

Induction played a major, but changing, role in the conceptions of scientia

! This study is part of a bigger project aiming to unravel the conceptual history of inductio
I would like to dedicate it to Dionysis Anapolitanos, former colleague, close friend and
philosophe extraordinaire. '

* All references to Aristotle are from (1984).
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W the niddle agesespecially after the re-discovery and translation into Latin .01
e Postertor Analvtics. It seems that Boethius did translate Aristotle’s P‘osrenm
Licvaes ainto Lating but this work was lost. Aristotle’s treatise started to be discussed

sl after it was translated into Latin by James of Venice between 1125 an‘d 1150. The
ttcommentary of the work was by Robert Grosseteste (1 1?5-12‘53), written around
I 0 One of the key subsequent commentaries was Thomas Aqumas. " _
With the changing conceptions of induction there were changing conce;puons
ol worentia—that is, of the kind of knowledge that was taken to characterise the
Lo ledge of nature. Most importantly, induction and its justiﬁcat?cm as a mezfns to
wirive at Munivcrsal and necessary truths were backed up by a certain metaphyst}cs of
wature, which grounded induction in the presence of natural—but not. metaphysical—
inconsitics. These natural necessities, in their turn, were grounded in the natures of
iy and their essential properties. This ‘inflated’ metaphysics of nature was the
nujor characteristic of the Aristotelian-medieval conception of naFure‘. |
I'hough induction was rooted in experience, it was taken .to be justified as a means
I knowledge of first principles by the operation of. the intellect. .Yet, Fhere were
diflerent and competing conceptions of the role of the m?elle‘ct and_nval views about
ihe principles that are required for a knowledge-producmg mc[uct:gq The common
denominator, as it were, of all such views was that inductive scepticism was not an
uption. ' And yet, there were significant differences as to how inductive scepticism was
wvanded. The gap that was opened between principles that were naturally necessary
bt mctaphysically contingent made it possible either to make room.for a klljld of
knowledge which is characterised by natural and not by absolute certainty {Bunc.ian )‘
or 10 doubt that there can be knowledge of naturally necessary principles on th.e basns. of
oxperience (Autrecourt). This possibility of doubt madf_: room fora. form of inductive
«epticism, mostly in the form of a doubt that induc.tlon can deliver knowledge as
opposed to opinion or conjecture. Throughout this period, at stake was a move from a
l1ict Aristotelian conception of scientia to views which allowed forms of knowledge
without certainty. _ . .
IDrawing the complex terrain of the theories of induction and of the various ways
i rround inductive knowledge will be the aim of this paper. There hav§ already been
fwo excellent attempts to draw this terrain. The first is by Julius R. ‘\.Ve{nberg (19(?5)
ind the second by E. P. Bos (1993). My attempt difffzrs from theirs in two maqorh
icspects. The first is that it is more detailed in the examination of the various tliu?ongs
and their relations. The second is that 1 focus on the role of natyrai Il?CCSSl_t]E? n
iduction. In particular, I try to place the various conceptions of 1nductiop‘ within a
network of issues that relate to the problem of universals, natural necessities and a
power-based approach to activity in nature. _ ' . ‘
Here is the road map. Section 2 explains Aristotle’s views of induction, as ‘hl.h'
were mainly developed in Posterior Analviics Book 11.19 and states what 1 take it

l'or a number of perspectives on scepticism in the middle ages, see Lagerlund (2010).
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to be the main dilemma of fndudjnn‘ as this was (e ribed by Sexus l-mpuu-ul
induction ig either perfect and Impossible or mperfect apg umustificd. In seetion LR
move to Thomag Aquinas and his own attempt 10 justify induction and the actuality of
general and necessary principles based on ¢xperience by an appeal to the natyra] light
of reason, In section 4 [ discygs John Dung Scotus’s reliance on g self-evident myx 1
to bridge the gap between imperfect and perfect induction Section 5 moves to Williay
of Ockham’s peculiar attempt to Justify single-instance inductions. Then, seciion ﬂ:
offers a detailed account of Jean Buridan’s ground-breaking Te-conceptualisation f 4
induction and the role of intellect in it. Section 7 discusses the critique of inductiuﬂ_',

by Nicolaus of Autrecourt, inally, section § offers a brief account of Pseudo-Scotuy'y -‘
move from knowledge to opinion,

2. The Background: Aristotle and Sextus on Induction i
According to Aristotle’s conception of knowledge, eépisieme—the kind of knowledge -
that characterises science—is demonstrative ang causal knowledge that starts from

and immediate and more familiar than ang prior to and explanatory of the conclusion _-
(71b19-25). Aristotelian firsy principles, besides, are general principles, a5 they involye 4
relations among universals and they hold of everything to which the universals apply,
For a universal p to hold of every object x (of a certain kind) it should be the case that -
P holds for alf xs atall times and a¢ all places. Ap Aristotelian universal is an one over
the many particulars (that Is, it is shared by many particulars), byt (unlike Platonje
forms) it is noy one apart from the many. An Aristotelian universal ontologically
depends on particulars in that it would not exist if there were no particulars (akq 4
individual substances). (2b5-7) :

Universals are middle terms in g demonstration (and hence, in the Aristotelian
account of demonstration, they capture the Causes of whateyer should be Causally
explained). So jf there are po universals, there are no middle terms; there IS no
demonstratinn; hence there jg no scientifie knowledge. It should be stressed that, for
Aristotle, al] scientific know ledee worthy of the name 1S general knowledge (of the
universals) and poq knowledge ol particulars: 5 particular object ¢ has property B (or
belongs to the k ind B) in virye ol'the fact that jt shares with other particulars attribute
Aand All As are B.

Aristotle also thought that firsg principles—the principles on which, ultimately, aJf
seientific know e lpe rests  should be necessary principles in the sense that they are
such that the Property attributed 1o the subject (an Aristotelian principle has typically
the form: All AL are B:oor better A is B) could not be otherwise: it is necessarily
Possessed by the subjeet. Necessity is. for Aristotle, a sure way to generality. If the
Lonnechon among he universals captured n a principle js such that it cannot pe
otherwise f that this, A cannot byt be B, then it follows that A As have to be Bs; and
hence that A \sare By, That is, there is no possibility ofexceptions. The principle,
then, is truly and fenuinely general. Here 1s how Aristotle put it:

95
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‘bei rwise; of things
weall suppose that what we know 1s not capable of being otherwise; o t‘.se
i $ we do not know, when they have passed outsi
e, the object of knowledge

able of bet TWISC,
capable of being other :
: » 2l > &) r

our observation, whether they exist or not. Therefo

15 ol necessity (1 139b19-24).

i istotle
« cpisteme for Aristotle is both general and necessary. Demonstran(;n, ::::Smt]e
| :(icduction “which depends on necessities” (74b13-17). Fa.mt;us i}l o
: i i ar.
i i ofknowledge and that, in particular,
Iso thonght that experience is a source owl R
I with perception. How then can first principles thcms.e]ves b.e knoT\;c .
\tistotle wants to exclude two possible answers to this qu)es.,uc_;n. i s
AYRE ) o
inci f which he never doubts) is inn ;
the knowledge of first principles (o : ; v g g
i inci basis of prior demonstratio £,
i that first principles are known on the ‘ <
i / [I‘rorﬂ othé-)r known propositions). Obviously, the second ans;:;er t‘wrll‘[,llcip]es
i i ion, i 3 ledge of first p
ini tion, it seems, for the know
‘0 an mfinite regress. A third option, : R
i jor Analytics, Aristotle takes percep )
cuperience. In Posterior ) _ e o Gl
i Il animals. But for exper . ‘
vareness of particulars common to al I e
II il |I|L\ to retair:a a percept) is also required. A(:ruall)_(, for Aristotle, e;pfl:]r.lencz egence
the presence of many memories of the same thing. And be}fon ht :s;1 2 f] e
!I\ cs a universal, which as Aristotle says, “comes to r(?st in the sol et
vy 4 : ,
lI rience, for Aristotle, is already general in that through it alum\;(ersa e,
i : . i that Aristotle takes expe
i i the mind. So we can say i '
one might say) is lodged in ! i et
i ich involves both perception an ] .
be quite a complex state whic e e e s 3
i stituted by the stable and repeate vty
Il experience of x be cons ' N o i
i erience lead to knowledg,
im-tances of x. But how, if at all, can exp lea ot i
fH I oge is a process by means of which first principles come to b}(:nknol\::jl g(e e 370;
& : i duces know
i ich i tion (proof) and yet pro :
nocess, that is, which is not deduc o ( o
g :rbme] of first principles. Induction proceeds on the basis of particulars a
Vpsre,
wssible without them (81a40). ’ o, T
| :\ﬁstolle is adamant that episteme cannot be gamed‘ t}.lrough perccngd e
rL‘-cption of particulars is required for knowled ge, and if m.d)ucl:jon [')m(;sa[ i
ba imi “hunt™ (as Aris 8a3-4 put it) the unive 5
i i U (as Aristotle 88a3-4 p .
busis of particulars aiming to “hun . e L
l Ir:)]lowg that epagoge plays a key role in acquiring k.nowledge——bu.t nolt3 j;:n e
| I lirst principles, with the dual character of gcncra].lty and. nccessny.h i
l; i totlg does not quite tie induction with enumeration of mstancesj .efoe e
A 1S ¢ X : el
i !l it is by viewing repeated instances that we view the universal: “it is from
lil : - :
i ivers s evident™ (88ad).
: lars that the universal becomes cvic " (88a ' . -
JIm[]tmsl aems we face a conundrum: epagoge is indispensable in getting to klllgol\;) :
e .. . 5 -
lirst principles, but epagoge does not yield episteme. In the closing chapter (thc ok
1.‘. ! x - E - -
*I' H rprior Analytics, Aristotle introduces the technical word nous’ to ce_ip(tlure; T
: ‘ 2 - . - i
’% f) in which one is in when one knows firs| |n'|n-.-|plu.._ ;N{():rs Is to in l.;lcl;.l e
mc'xrs e is to deduction. First principles become known via induction, an tt}:l o
(!;:'S flr?;ets to know them™ is nous: “it is by induction that we get to know the
whic
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principles, since this is (he Way pereeption insnls, universals™ (100b3-4), By Heus
(in the technical sense of the world) is one thing, and apisteme 1s another. Strietly -
Speaking there is no episteme of first principles, even though the first principles ang

known via induction. Since, however, first principles gre known, induction is noy m

any way inferior to deduction when jt comes to knowledge; jt Just leads to g dj fleren

kind of (non-demonstratj ve) knowledge, captured by the technical word ‘nous’, ,.
This is an important move. Non-demonstrative knowledge (that js, knowledge -

describe how exactly induction works, He merely sketches how it is based on the
Perception of particulars. Things become worse since English renderings of ‘noyg’ =
have included expressions like intuition and rationg/ insight—and this may create
(and has created) the impression that Aristotle took jt to be the case that after induction
has operated by perceiving (repeated) particulars, some further process or faculty
(intuition; rationa| insight) is required for getting to the first principles. This is not
correct. Though thjs js hardly the place to go into Aristotelian exegesis, the method by =
means of which the first principles are arrived at is €pagoge (induction), though the -
State of knowledge we are when the first principles are known is ;107 episteme, but g5
Jonathan Barpeg had translated ‘nous’, comprehension. :

Aristotle saw in induction an uncontested method by means of which gceneral ang
hecessary principles are generated and adopted. He clearly thought that thijs must be
possible, since otherwise episteme itself would not pe Possible. Recall that the first :
principles (being general and necessary) are neither innate nor demonstrable. And &
though they are noz derived from experience either by simple enumeration of instances,
the process by which they are formed (induction) has jts basis on experience; and in
particular on the (repeated) perception of particular cases,

l;l,.'
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was taken to be, by and large, gencralisation from particular mslem'c:s' o a _gcncrzl!
tement or a move from many past instances (o the next instance, ."iu.mduclmn was
hercasmgly taken to be based on an incliminable element of enumeration.

When .‘%cxlus Empiricus (c. 160-210) systematised tpe sceptical a;_)proach to
knowledge, he took it that induction (epagoge) is a reason.mg process which retun?s
i ::l-r;uiisallion of the form All As are B on the basis of mstance:.; of the form a is
\wndiacis B (his example: ‘All men are animals’ is induced by Instances such as
wocriles is an animal; Plato is an animal etc.) But he was adamant that this method (of
¢+1ublishing the universal from the particulars) “totters” becausc it faces a d.llenunf'iglll
Wil cither progress on the basis of some but not all particulars, but then it is possible

o the basis of surveying all (relevant) particulars, but this Fask is. impo;s:ble, s_lpce
the particulars are “indefinite and indeterminate”. Hence, induction will be either
incertain or impossible (cf. 2000, Book II XV §204). ‘ '

It is noteworthy that he took induction to be a mode of Treasoning whu‘:h purports
to vicld knowledge of the uni versal (something that we have already seen in Anst{.)tle
(00) by enumerating particulars (something which Aristotle did not quu_te ascertain).
Il dilemma that Sextus poses is then quite forceful. For the tmnsntfon from the
(nany) particulars to the (one) universal that they pr.esumably share Tmll a[w:i-lysé}e

Jiaky’ (as Sextus put it) unless there is reason to believe that the pamcylars a re;eg
urveyed are like the ones not yetsurveyed. But what can the source o‘f this reason be?

Sextus identifies what [ wil] call the central dilemma of lI.]ductIOljl‘ as this was
divcussed after Aristotle: induction is either perfect and imposs:l?le or 1mperfect.and
unjustified (issuing only in plausibility). The very possibility .0th15 dllem_ma reqmrf:s,
however, a shift from understanding induction as Aristotle dld‘ in Pos!er.rqr A na{l{ncs
v taking it to require a complete enumeration of instances. This is no.t an tmpla;;s:ble:
thought. Aristotle, as we have seen, takes for granted that therehls _thls mode of non-
demonstrative reasoning which yields general and necessary pt:mmp]c:s based on the
crperience of particulars without requiring complete enumeration .Of mstances——.g;)t
v\ cn requiring that a lot of instances are necessary. But, one may Fhmk, how possibly
van the universal be found from experience of particulars if there is no gu?rantee that
«/l relevant particulars have been surveyed and *fall under the universal?

_

I'here is an important part of the subscquent nIi.\.-.a.-ussions that I will not Present hcn;:1 s(i::.at
his study stays at relatively manageable length, ( ‘mjru ( l(lf:—4SBC), who introduced the itin
lerm “inductio’ as a translation of “epagoge’, ook induction o be a forT of argumentauo‘n
which moves from facts which are not doubtiul 1o facis which_ arc doubtful “on account of t:‘eu.'
resemblance™ (De Inventione, Book I). Views about induction were expresseq _by Boet l;:s
“nd various commentators of Aristotle, most nmmri:ml.l_\' ./\ch'under of Aphrodisias and Jo ;
I'hiloponus. An important transformation ol the role of mdluclmn l_oo‘k p!ace an,mng the(%?
vommentators of Aristotle, in particular in the work of by Sina (Lmlm_ Avicenna ——98(‘)-1 - ).
le made an important distinction between induction {tj”dll"({lft‘.l r.mc_{ra} aljld what has been
iranslated as ‘methodic experience ( emperria; tyribay. For detailed discussion see McGinnis
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2 Aql!inas and the role of intellect
There is virtually no reference to induction i

_argum‘em, .viz., that no body is in motion unless it is move
mduc'tron, In other words, it js proved that there is no sel
premise—God is the first unmoved mover, it fol

.|f he were not, he would be in self-motion.)
induction yields a universal generalisation based on the obse,

Induction is moving from particulars to a universal like
Sortes runs, Plato runs, Cicero runs,

and so forth for each one (et sic de singulis);
therefore, €very man runs.

the two ways to acquire k-nowledge, the other be;
Chapter 18) and he noted:

But !hese two ways differ, because demonstratio
but mducti.on from particulars. Therefore, if any universals from which
demonstration proceeds could be known without induction, jt would follow
that a person could acquire scientia of things of which he do;:s not have sense

N proceeds from universals,

(2003).

* All references to the Summa are from (1947).
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experience. But it s impossible that universals be known scientifically without
induction.

S0 for Aquinas, as for Aristotle, experience is necessary for the knowledge
ol umversals, Moreover, induction is non-demonstrative; induction is based on
viperience; and induction is required for the knowledge of universals, which are
tequired for demonstration. Hence, induction is not Just one of the two ways of
wiuiring knowledge; it is an indispensable way to acquire it. There could be no

iontia, if there were only demonstration.

I'ollowing Aristotle’s conception of episteme, scientia was taken to be a special
(und perhaps ideal) state of knowledge—but one which, for Aristotle’s medieval
lullowers—captures what it is for knowledge to be scientific. It is knowledge which
" certain, universal and necessary. Aquinas notes that “a person who has scientia of
oimcthing knows that it is impossible for it to be otherwise” (Commentary to PA, n.d,

I'). Induction, as it was typically conceived, delivered truths which were universal
i necessary.

Itis a significant development in the middle ages that there is a distinction between
two kinds of necessity—one absolute (1 will call it metaphysical necessity) and
another relative (1 will call it, following most medieval thinkers, natural necessity).
I'he distinction has mostly to do with the fact that there is a new player in medieval
thinking, viz., God. As Simo Knuuttila, Jaako Hintikka and others have made clear,
(e ancient (Aristotelian) account of necessity, by and large, identifies neccssity with
universality. They have called this, the statistical account of modality. According to
I, “what always is, is by necessity, and what never is, is impossible™ (Knuuttila 1990,
I1). Hence, a property which belongs to all members of a species is a necessary
property. To be sure, this account of modality was grounded to the Aristotelian idea
ol potency or power, viz., the claim that accidents (properties in general) are active
(und passive) powers which are posited to explain and ground change and motion in
tiature. For the present purposes, suffices to say that without denying this power-based
account of modality, Aquinas (and Albert the Great before him) felt the need to draw
o distinction between what is necessary according to the natural order of things and
what is possible for God. God does not act of natural necessity. God acts out of his
own will: “His will is the cause of all things” (Summa, Part I, Q25, art5; 1947, 320).

God, according to Aquinas, does create (and preserve) the “natural order of
(hings”, that is the order that characterises the action of the secondary causes in nature.
I3ut God can do something outside the natural order. He can produce the effects of
sccondary causes without them; or he can produce effects which secondary causes
vannot produce. Hence, God can act “supernaturally’—meaning: outside the natural
order. Hence, though something might be naturally necessary-—viz., necessary
iccording to the natural order of things—it is not metaphysically necessary: God can
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choose to violate the natural order an

Natural necessity, then, is a characteristi

from God: God fixes the nature of thi
necessity is based on the *
place™. And, as noted alre

Part I, Q82 art2;

and ‘absol

L]

ute necessity,

Aquinas, arguably, still retains the statisti

it to the natural order.
senses of possibility
a) “in relation to some power”. That is,

If X has the power to bring about Y, then Y is possible (for X).

b) “absolutely”or based on the relation
to each other. That is,

If X and Y are ncompatible, they are not co-possible.

Given the prevaili
the form ‘S is P’

ng idea that propositions have subject-predicate form, a claim of
is absolutely possible if “the predicate is not incompatible with -

the subject”; whereas it is absolutely impos:

incompatible with

_—

7 Here is a relevant quotation:
first cause, God cannot do anyt

foreknowledge, or H

the subject”. But then, naturally necessary truths are not absolutely ]

onany secondary cause, thus God can do somethin

the order of secondary causes:

from Him, not by a

natural ne

“If therefore we consider the order of things depending on the
hing against this order; for, if He did so, He would act against His
is will, or His goodness. But if we consider the order of things depending
g outside such order; for He is not subjectto
but, on the contrary, this order is subject to Him, as proceeding
cessity, but by the choice of His own will; for He could have
s. Wherefore God can do something outside this order created

d perhaps reveal himself by means of a miracle "

¢ of nature. [t is, to be sure, an IMpPression

ngs and they tend towards their ends. Sii I natural
action of nature”™ —what can happen is “what actual ly takey

ady, it is contrasted to absolute or formal necessity ( Summa,
1947, 920). Here is how he put it:

cal account of necessity—but he restricts

And, he also accepts the Aristotelian idea that natural necessity
tures and powers of things. He draws a distinction between two |
(and a forteriori, of necessity):

in which the terms of a proposition stand

sible “when the predicate is altogether

mg the effects of secondary causes without
ondary cause do not extend” (Part I, Q105,

0l
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Hm l\~.lh|l.'. ) ]

l\'\ hat Kind of necessity then s there in the principles arrived at by induction?
When it comes to the principles that characterise the natural wtorld, there can .be ley
one kind of necessity, viz., natural necessity. The first (and not just the first) principles
ol wcience insofar as they are principles of the natural order 01." things, grounded
i their natures and powers—are not absolutely necessary:‘denymg them does .mt

il any contradiction and God could certainly (if he so willed) repdc; co-possible
ome combination of events that is denied by a naturally necessary pnncrple—e.g. t]:e
tewurrection of Lazarus. Recall the example of motion noted above. Aqu.msf says: “a
tatural thing is moved through the power of its mover by a natural necessity .(Summa
it 11, Q104, art 5; 1947, 3738). If this principle, viz., thavt whateveij moves is moved
by something else, is established by induction, _inducllop estal?ltshes a naturally
necessary truth, And in fact, this can only be established by mductmn.. .

I3ut how can induction deliver (naturally) necessary truths? Aquinas, fol!owmg
\iistotle, contrasts induction to syllogism—that is, demonstration. The latter is such
(It the conclusion of necessity follows from the premises—as he eloquently slat.es.
Vil itis clear that induction cannot become a syllogism unless complete enumeration
I lcasible. So the conclusion of an induction cannot necessarily follow fr.om its
premises—viz., the singulars—unless there is complete enumeration. But this does
not imply that the inductively arrived at principle cannot be naturally necessary. of
course, the inductively arrived at the general principle is n.ot dcpwnstrate;]; it is non-
(vmonstrably true. But this is as it should be, given that it is arrlycd at by induction.

Aquinas took it that the universal is ‘over and above’ the partwulars, but not apart
from them. How is this to be understood? In Lecture 20 of his C(.)mmentar;v to PA,
\quinas takes Aristotle to suggest that the universal lb one OUISIdt? the many r_wt
hecause it has an independent existence (esse) but in virtue of the l_ntellcct, which
considers anature, e.g. human, without referring to particular human beings, e.g.,.Plato,
hocrates, ete. But even though the universal is one outside the many as ..:'onszdere.d
I the intellect, it exists in all singulars as one and the same—not.numerlcally, as;‘ if
lumanity was numerically one in all men, but act.:ording to Fhe nf)tu_on of the sfaec:es‘.
\ccordingly, Aquinas advances the view that unl\.fersals. exist within t.hc partlcular?.,
though they are considered by the intellect as being n'*xrhou! the pa‘lrhcular.s, that 1?
2 being species which can be thought of without h{ivmg any specific pax_ﬂcular 0
his species in mind. Still, what is shared by the particulars is not a numeqcally one
universal. Rather, particulars belong to species and they belong to a certam. species
hecause of their likeness. As Aquinas explains, this white and rhfu “{hlte are si mFIar in
whiteness but they do not share one numerical whitcncss—f:xjstlng in both. Slmllm]y,
Ilato’s humanity is similar to Socrates’s humanity though it is not a numerically one
liimanity shared by both, that is existing in both.*

lere is the relevant quotation: This universal is said o be resting in the mind, .ma.smuch
15 it is considered outside the singulars, which undergo change. Furthermore, he [Aristotle]
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el S :

Aquinas was trying to canvass may be called ‘generalising abstraction™: better Pl
Aquinas took generalising abstraction to be a form—the proper form of induction,
I think there is some truth in this claim. Induction was viewed as an csscn!in}[
abstractive process and abstraction was the means to bridge the gap there is betwegl
an ideal-—but impossible—perfect induction and a real—but implausible i
induction. One way to put the point is that imperfect induction was rendered perfect,
that is, it was completed, with artificial means—and in particular with a process of
abstraction which was supposed to move from the survey of a few (but not 100 f
particulars to the universal. ]

Albert the Great, Aquinas’s teacher, had noted that though in a perfect inductiof 4§
all particulars are en umerated, in an imperfect induction, those particulars which hay
not been surveyed are ‘insinuated’ in the expression ‘and so on for all the rest® (o
sic de ceteris) (cf. Richard 1893, 306). But this is precisely the problem—viz.. (le
status of the expression ef sic de ceferis—and, more importantly, its Justification
If induction is to deliver its goods—and it is imperative that it should—this cluuse'-'
should be scrutinised. For Aquinas, there is no doubt that there is no other way to firgl
principles—and to general principles, in general - than induction. And there is ni
doubt that induction should be able to deliver knowledge because a sceptical stangg
towards it is not an option. As Aquinas put it, “Therefore, since we take a knowledge
of universals from singulars, he [Aristotle] concludes that it is obviously necessa )
to acquire the first universal principles by induction” (Commentary to PA, n.d., 558)

That abstraction is involved in the forming the universal, and hence in induction, i
something that Aquinas repeats often (Summa 1947 PP- 942, 961, 980). But how does.
it work? Aquinas renders Aristotle ‘nous’ as “intellectum’ but takes it that the intelledt.

one knows (that is, has non-demonstrative knowledge based on experience of) the fi Il
principles (cf. C ommentary to PA, n.d., 559); however, he also takes jt that the intellet
has as its “function” to know the universal. Though this is not quite explained in the

a special faculry of the soul which possesses the power of abstraction. the exercising
of which distils the universal from the particulars. 1

So Aquinas agrees with Aristotle that induction does not need enumeration, but he
adds that it essentially rests on a process of intellectual abstraction. It is in this sense
that induction is characterised as “the way that the sense introduces the universal into.
the soul, inasmuch as all the particulars are considered”. Precisely because the soul
cannot survey all the particulars and precisely because first principles are known and
are known by reference to experience, Aquinas thought is that the soul must have g
faculty (intellect) which views all the particulars of a kind, without enumeratin g them,
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nontheantly, this process of mduction vields all kinds of [I}Elll!!‘i!l|y 'IIG.CCSSﬂI'y]
prncipless Here s his example: such a species of herb h.culs lc.:vcr. This qulves
s crsals and is a principle. Entertaining it is based on particular instances, that is on
wocrites s taking the herb and Plato’s taking the herb ete; hence the Pnnmp!e co.uld pot
W known wiliu:ut them; but the intellect considers the universal “‘wllhou.l considering
wy ot the particulars™. According to Aquinas, repeated obseryatlons of instances (1}3
iatter how many they are) would still be at the level ofexperlgnce; for them to yleh
¢ prnciple (and to be known as such) it is required that the intellect abstracts the
universal from the particulars, .
How can it be fhat the intellect has this abstractive power? In this commentary

e Bocthium De Trinitate, (Question 111, article 1) Aquinas commented br}eﬂ.)/ on

.I.| licient induction™ as “that which inclines the mind to assent to the first prmt.:lples
stunderstanding or to conclusions known from these prmmplcs:. But he takes it thactl
the st principles are known by the natural light of reason: ‘Nat'ural.ly pDSSc:&:a,c
lipht ol the intellect causes assent to the first principles”. This light is .gn'ren (0:15 by
G himself; hence “the light by which those principles are known is innate™. ‘So.
wulucion—based as it is on experience—offers to the mind tl?e matter of the ﬁrsl
prnciples, but knowledge of them is achieved by the natural light of reason which

wives assent to them. _

| I'rcullb{t:he key issue that we took Aristotle to have beql.leathed to posterity: hO\Z

v induction bring under one roof generality and necessity on the one hand a{ll
jetilication or warrant on the other? Aquinas’s way out was that there is a spe(:lrfl‘
faculty of the human mind—the natural light of reason—which does the trick. This

pecial Taculty bridges the gap between imperfect induction and a perfect one.

4 Duns Scotus and the maxim of induction o '
lohin Duns Scotus (1266-1308) distinguished between principles such that the_ intellect
~an know their truth “by its own power”, that is principlels whose knowledge is mcfcly
«casioned by experience and not caused by it, and principles whosef knowls:igfj- ari s;:s
fion experience—by means of induction. Principles of_the ﬁrst. kind are ev1dent):
e (Wolter 1987, 108), that is they are such that their lru.th is guaranteed by the
“onceptual connections there are between their terms. Tl?e pnnc:ples whose truth ic
witclicet can know by its own power are, ultimately, pnncuplt?s which cann?t be dt‘:,med
vithout contradiction. When, for instance, the intellect acquires the terms ‘whole anfi
puit . by the very meaning of these terms and its own power to put them .togethe,r, it
Fiows (“without any shadow of doubt™) that ‘Every.whole is greatefr‘ than its part’.
I'his principle, and others like this, are ‘unlve1'"sal propositions ‘ which ilarc
ncessarily true—but they are not arrived at by induction. They are squcit to what
wolus called abstractive cognition, that is a form of knowledge which abs_tracts
lion actual existence™ (2010, 581); hence it relies in no way on 1.ts tejrms applying to
«wme particular thing. It is contrasted to intuitive cognition, which is knowlefdgelof
particular things and implies their actual existence. This can be knowledge of singular
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As is well-known, Aquinas took common natures (o be universals, Specis
and genera, as he put it in the Sunmmq (Summa Part |, Quest 30, art 4: 1947, 34
characterise the common natures of particulars; but common natures exist “only fi
individual matter” (Summa, Part I, Quest 4, art 4; 1947, 121). So as Eleanor Stuig
has put it, for Aquinas “universals exist only in the mind” (2003, 44). As Aquing
explains in Summa (Part 1, Quest 12, art 4; 1947, 121), common natures (specics) 4 ':_
“abstracted” from particulars “by the considering act of the intellect” and henee it
through the intellect that we can conceive of an object as belonging to a species.”

If particulars are like or unlike each other in virtue of their particularised na _
then induction is the process by means the universal “rests in the soul”, that js, thi
universal is conceived by the intellect as something—a common nature—shared hy;, ]
many particulars, without the intellect having in view any particular in particular. Ty
common item, Aquinas says, is fixed in the soul, which now considers 1t “withoul

considering any of the singulars™ (Commentary to PA, n.d, 555).
says, * i i

says that it is one outside the Many, not according to an autonomous existence but according

to the consideration of (he intellect which considers a nature, sa a
to Socrates and Plato. But even though it is i ¢ i i 1%
consideration, nevertheless
same: not numerically, however, as though the humanity of all m

en were numerically one, buj -
according to the notion of the species. For just as this white

is similar to that white in whitencss,

to Plato in humanity, but not as though there were numerically one humanity existing in the .
two.—) the principle of grr and science is formed in the mind.” (Commentary to PA, n.d., 555),

" A few paragraphs later in his Commentary to PA, (nd., 557), Aquinas present a slightly
modified account of universals, which seems consistent with a stronger view, viz., that universaly
are numerically one shared by the singulars. He says: “Then (100a4) he [Aristotle] elucidates
something asserted in the preceding solution, namely, that the universal is taken from experience
bearing on singulars. (--) For if many singulars are taken which are without differences as (o ]
Some one item existing in them, that one item according to which they are not different, once it

S, RS L i " ey T

and the others are nof

3 ly, rational, we take as
a universal which is an essential difference.” Now, the important part of this passage, | think,

is that the process of having universals resting in the mind—and hence the process of forming
i 1 not the universal is essential or |

e e g, e b e i

doubt this because Aquinas stresses—again—that the unjve
is received in the mind™.
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g i ; —i iquitous in
: Ihis Kind of process  the conception of the common nfiturc 15 ubl‘{iulg;‘herb
ence Itis by means of this process that prinmpl.es such as “such a speci s i
heals lever absolutely™ are taken to be rules of science, l.)ascd on cxpcncl}t;ne}:1 ey
juiticular on repeated experiences of instances of resembh,ng cases—e.g., 0
cutinge Socrates’s fever and Plato’s fever and other eroglc_e 5 fiv'er;;lcﬁon —

: described is not in .
I111 were to be suggested that the process : ( e e
nough to reply that for Aquinas this is exactly what induction does: IF"OI tl;lli l:mu
i ) - 0 .,
i i t the sense introduces the universal in :
Wy e, by way of induction, tha ; 5 e,
ismuch as all the singulars are considered (Commenlarty Ctlo -ﬁ?é r:n(:e,l lSe if)conSiders
i i have to be enumerated. .
does not imply that all the singulars e
i i but it does not have to go to the u
il ihe singulars through the universal, : e
. ...mrcraliﬁz all of them. The intellect knows the universal through abstraction fro
imilariti i i rticulars.
«iisible similarities and differences in the pa : ' . ‘
: | ct me elaborate a bit more on this. In Posterior Analvtics, Aristotle uses t}[1e .ratlt'l;;:r
Lt : : i . .
1y plic metaphor of the battle to illustrate how perception 1nst1]§ um:’crg s tl,r;me
iIl. He says that the knowledge of universals comes from perc}:tpt:on. c[as in a; . ther;
o takes a stand, then another one does, a

vhien a rout has oceurred, first one man : e
‘m' ther, until a position of strength is reached. And the soul is such as to be ¢ pa
to undergo this™ (100a10-15). ‘ . -

l‘hisr%s a notoriously difficult passage. I take it to suggest thatt) th;z umvelrj?;rdtl;l( -

i After a disorderly retreat in a battle, a so take

the pattern among the particulars. ) e e
h there is a formation of soldi :

« ~fand, and then another, and soon enoug 1o o
|I= w visible and effective. (Note that Aristotle says that the prolt:;ss c;:rr:es onl :: :

; i i i i rs have a pla

iti hed’ and a not until a// retreating soldie |
i position of strength is reac : i -
i ledge of the formation witho
(he formation.) There could be no know h e
i 1 f the positions is base
it soldiers and this knowledge o
positions of at least some . . e e
i ion that the soldiers constitute (the u 5 P
cuperience. But the formation : o e e
1 iti ived even if not all soldiers have take
15 perceived too. And it is perceiv . - g
is simi it’ >cessary that we survey all particula
I'his simile suggests that it's not necessary : s
i some particulars and the pattern, we can

attern. Actually, after having seen some pa : o

:;1" other particulars are the way they arc (the rest of the soldiers take up the position:

L%

they should). . -
{’Jommcnting on the battle metaphor, Aquinas (Commentary tofPA, n.:l.—zicumi

notes the following analogy: “So, too, from the sense and mer;;lorg'.o l;)ntt: p et

———— : .
something is finally reached which is the prin .
and then of another and another, some : e
i cd™. This might suggest that Aquinas s

art and science, as has been stated Ao

is enumeration. Yet, he immediately adds that “the mere remembranc;al of ;Larl_lutullclarbt

i 1o ¢ i / “principles” this, the intellec

i * i ‘tual knowledge of principles”. For this, ‘

s not “sufficient to cause intellec . lge of | (

;s indispensable since this “makes things intelligible in act by abstraction of universals

i i 557).
articulars” (Commentary to PA n.d., .
ﬁ-Or;lnpan importan(t piece published in 1909, Fr Raymond noted that the method that
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propositions, such as ‘Socrates is white’, or general principles such as *this Kind u

herb cures fever’. _
But how can it be that the some universal principles are known from experience’

In Question 4 of his Questions on the Metaphysics of Aristotle, Duns Scotus raises |

question of whether arr is the fruit of experience, where he takes art to be knowled ]
of the “reasoned fact”, that is knowledge of the reason why. In trying to answer (ly |

problem that induction seems to face: the principles which are arrived at by indyctj |
are better known than the singulars on which their induction is based” (1997, §68,
100). This is a problem, I take it, because according to Aristotle, the premises of i
argument should be more known than its conclusion—and this js clearly somethiy
that he insisted on in the case of demonstration. Bu when it comes to induction, how
can it be that the premises, being singular claims from the Senses, are better knowy
than the general principle which is arrj ved at by induction?

that induction “pe taken (...) as a kind of argument”, how can it lead to the principles?
Scotus’s reply is this: :

(-..) from many singular instances together with this proposition: ‘nature acty
most often if it is not impeded,’ [etc.] a universal conclusion follows. And i

the cause cannot be j mpeded, the conclusion follows in an unqualified sensc gy
all cases (1997, §68, 101).

What, therefore, closes the gap between many singular instances and 2 universal
conclusion is a pew Proposition, which as Scotus puts it, states that ‘nature acts mog|
often if it is not impeded’. As stated the principle is not quite clear, but as Scotus
explains later on (1997, §89, 104), the new Proposition states that “nature (...)is acting
for the most part uniformly and orderly™, This, he says, is a proposition that expresses

Before we discuss this maxim (meta-principle), let us see how it is supposed 0
act. What Scotus Suggests is that this kind of meta-principle transforms induction
into a Proper argument: the inductive conclusion (the natural principle) follows from
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v be known on the basis of experience

‘inciple more preci is the most
I other writings, Scotus makes this meta-principle more precise. Here is

tpeal tormulation:

As lor what is known by experience, 1 have this to say. Even though adpersE:
docs not experience every single individual, but only great many, ?(;;‘b]oe.:hat
experience them in all times, but only frequently, still he kno.wg infalli oj;this
it is always this way and holds for all instances. He @ows this is vmge oL s
proposition reposing to the soul: ‘Whatever occurs in a grezill many ms:j itim;
by a cause that is not free, is the natural effect of .that cause. Thls prop s( ;
is known to the intellect even if the terms are derived from erring senses (...

(Wolter 1987, 109).

I'his is a strong principle. In effect, it says that the ?nvar{ant conse'qu‘en; ](;tc" ‘22
niity (which is not a free agent) is the natural cffect of this entity—that is, it olition
tecessarily from it. This principle is meant to‘bndge the gap bctWt?‘E:l:l pas:?»; o
il cxceptionless (and necessary) generalisation. In oth.er wor'ds, it |st me: iy
iy imperfect induction into a perfect one, by s.upply'mg a reason odco ke
unevamined or unexaminable instances as being a!:ke with the ones alr'ea y ﬁurv ;{ :
Ior all practical purposes, MP-S offers a jusfiﬁcatlon of t.he claim ?{ sic de ce!:?r;a.s :

What is the justification of this principle? Here is Scotus’s argumtt.:n s
understand it, anyway). A non-free cause cannot proFiu‘ce an cf{'e-;t ;On-lc=olr?ained’)
It upposite some other times—for a non-free cause is orderedf( e j:;.casual e
o bring about an effect (this is exactly whar it is for it to be non-free). e
¢ produce an effect or its opposite, or no effect at éll. Hence, a casual cau s
(1115 not ordered to) produce an effect most of the times. Hence if a cause pro Dt
i clfect most of the time and it is not free, it. isa 1.1atural cause (that 1sf, :(E)t fl ESZ e
vause). The effect of a natural cause, being an invariable consequence of this ca ,
the “cffect of this nature as such”: —

! tus’s meta-principle MP-S: .

MI 'I :t ‘?tltl::];g;:t i:1 many cgses of a cause that is not free is its natural effect”.

It should be obvious that this cannot be evidently true in the sense that it canno: lt):z
denied without contradiction. Hence, it cannot be absolutely necessary. But ca:: Ires(
rounded in experience? This is not possible either._ How then dqes MP-S come . ;) e
i the soul? How can it be that it is known by the intellect? I think the answe.::' i e
his kind of meta-principle expresses the very icfea of. a natural order. ‘Tho;llgh i caidca
denied without contradiction, it cannot be denied without also den‘ymg the veryd.n
vl o natural order; more specifically of the idea of natural necessity. .Untcllﬁrstans; %
1" lerms amounts to understanding the idea of natural neces.sqy‘ It is m.d lSt sgnmllS
(hink, that the intellect knows it and it is in this sense that .:t is self-t:jwf ent. ; o
did challenge the Augustinian idea of special natural illumination and favoure
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view that the intelleet has a natural power (¢ “combine and divide™ (Wolter 1983
126). Though God is the remote cause of aj] knowledge of principles, the Proximuie
cause is the intellect and its power to understand the conformity there is be ween (i
terms of a proposition. In particular, the proximate cause of inductive knowledge i
the intellect s grasp of MP-S,

However, induction, even strengthened with 5 principle such as MP-S, does
offer knowledge of the reason why—it offers only knowledge that. To make this ¢l

Scotus distinguished between two Ways to proceed if one starts from observation
particulars,

eXxperience, viz., that eclipses of the moon occur frequently, According to Scotus tle

that the earth js such an opaque body placed between the sun and the moon, T
procedure will yield demonstrative knowledge of the lunar eclipse—not merely
through experience as before “the discovery of the [evident] princi ple™.
The second way to proceed js suitable if a firgt principle cannot be kno
evidently. This js when we must satisfy ourselves “with a principle whose terms gy
known by experience to be frequently united” (Wolter 1987, 110). This is a case
genuine induction: it js essentially based on experience of repetition. In this case, {
generalization (the first principle) is licensed by virtue of the maxim MP-S. Scot
notes that this maxim emoves “uncertainty and fallibility” from the generalizatio
and it constitutes the ultimate degree of scientific cognition. As an e :
the following: “this herb of such species is hot”. The thought is that the maxim Mp-.
would licence thig generalisation on the basis of a plurality of in

MP-§, therefore, does yield infallible and certain knowledge of principles bas
On experience; and yet, it is knowledge that and not knowledge of the reason wj
This has to be provided by proper demonstratjye syllogisms, ultimately based on sel
evident principles, :
It should be stressed that induction cannot lead anywhere without a maxim such g
MP-S. In Metaphysics, Question 4, §§21-23, Scotus stresses that it is not enough

luction and Natural Ne ANty in the Mididle A ges

Mites . " ‘
by be an “occasion for producing art or science ._To move peyond the occ;:;’og tlts)
e actual possession of even the lower degree of science, a prmcgple such E:js MP-
tjuired. For it is this principle that makes it the case that }Jvhat is obser.vc 1; matgy
S s “necessarily true in all”, Hence, MP-S adds necessity to generality, when the
Hiter 15 based on experience and induction,

i
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. TR ave b doe of
kiowledge of a principle (a principle thar) based on experience o have l\nuwlf,{lié, ¥
" \ ions. These are . I c
sy instances and knowledge of no exceptions. These are not enough tf.) y gcoms
ticlusion that something is the case “in all instances™. This kind of reasoning,

could only conclude that something “is probably the case”. As such it could

Inductive knowledge of the fact is necessary for knowing the reason why the

Bt obtains. As Scotus explains in §79 of Question 4 of Metaphysics, the c.hffer?rtl}(lze
fhween an inexperienced person and an expert, wh.o both lack demot.tstratlmr}: 0 ! c
sase of a fact, is that the inexperienced only believes that someth‘l‘ng' Is t e_ca;&z
‘i that a certain herb is hot), whereas the expect knows the fact “with certitude

sl without doubt” and her knowledge is licensed by the ].Jn'.nciple that nature a;t:
uniormly and orderly—that is by MP-S. As noted above, _thls is knowi[edgc cvc]n‘(lj ,1
hot demonstrative knowledge. Hence, for Scotus, induction does deliver know ;, ;ic
with certainty and infallibility, but it cannot ;:[cliver knowledge of the reason why facts
s the way they are (that is, of their causes). o _
1 :'\rl' :T;\{etagady (notcd how causal knowledge prqceeds from first pnnc1gle; \Ea
dimonstration. But Scotus goes on to suggest a certain way by means of whic t_e
canes of certain effects can be singled out and be known. Suppose, he says, thf:Te hts
ftuation A in which factors B & C are present and one wants to find o:.ft which is ['-T
viine of an effect D. Then the proper way to proceed is “to separate th‘e p.otenfm
vauses. ITB is found without C and if D follows from B buf not from C, t‘hen in sﬁua:on
V. 1 15 the cause of D. This is how the cause of a partu.;:ular effect is kn(}\j\m w}r].e}t:
‘wieral are conjoined” (1997, §70). Scotus discusses briefly several ways in w n";l
i micthod can fail. For instance, it may happen that B and C cannot be‘separa]!e ;
More importantly, Scotus notes that this method can, str'lctly speakav ng, c!clwcr on g é;
{ifpative conclusion, viz., that C is not the cause of D, xf.D can exist without C u
fom the conjunction of B and D it does nor follow that B is the cause of D, for it may
W that B is the effect of D or that both B and D are “two necessary effects of the Bsamc
vaune”, as both light and heat are the effects of fire. Or it may be that though 1sDa
e ua non for D, it is not sufficient for D; hence it does not produce the effect D,
ough it i uired by it. _ _
r Il I:;sulv:isn:ie?;flzscu)s/sion suggests that causal knowledge,.though posm.ble, is f‘:jr
from trivial. Various assumptions need to be in Place and satisfied f‘f)r gc:ttmg;z:ﬁ calust
‘nowledge from experience—the mere associatlor} o‘f two factors is not su ;len 2
v the case of common effects shows. But Scotus insists that the assos::atlor:j o TW(]J
lactars (the presence of a regularity, so to speak) is necessary for causation and causa
knowledge. Here is how he puts the point:
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basie dilemma of induction (induction is cither imperfect and unjustified or perfect
i impossible) by suggesting that induction can be imperfect and justified by means
ol o substantive principle. His claim is that there is a principle such that for every
fduction, it renders the inductive conclusion (a naturally necessary generalisation)
istificd. As we shall, this kind of approach is resisted by Buridan and Aulrecomtt.
Huridan denies that there is a single principle, whereas Autrecourt denies that there is
i such principle.'®

Also, given the casce that in one instance You see D follows from B but mit._
from C, you do not know this to be the case in all Instances. (...) Therefore,
you could never know that something is necessarily and per se the cause of the
other, and thus you would know nothing [scientifically] (1997, §75). '

Causal knowledge is general knowledge and hence its possibility requires moving
beyond single (or a few) instances to a general proposition—e.g., the herb of this
species cures fever. A maxim such as MP-§ renders an imperfect induction into '
perfect one and by doing so, it unites generality and necessity. A first-order principle
arrived at by the aid of MP-S is universal and niecessary—that is, naturally necessary,
This means that a first-order principle arrived at by the aid of MP-S (e.g., that the herly
of this species is hot) can be denied without contradiction. As we have already no(cd.'_f
Scotus takes it that first-order principles known by induction are characterised by the &
lower degree of science (that is of scientific knowledge). To make this more precise,
Scotus argues that first-order principles known by induction describe the aptitudes
various things have: what they can do—what they are capable of doing. Hence, the _
best we can get from experience is that, for instance, the herb of this species “is suited
by nature” to be hot; that is, it has the “aptitude” for an effect (Wolter 1987, 111). Here:
is how Scotus put it:

% Ockham and single instances
Willlam of Ockham (c.1287-1347) is Justly famous for his nominalism. He
timphatically denied that common natures, or universals, are entitics existing outside
the mind. Besides, he stressed that knowledge does not require commitment‘ to
iniversals or species. Intuitive cognition, that is the kind of cognition that acquaints
i with existing objects, does not require positing “anything outside the intellcnf:t and
the thing known, and most of all, no species” (2010, 626). In particular, experleqce,
hich is a means for intuitive knowledge, does not lead to the positing of species.
\lthough when one sees a white thing, one sees “whiteness to Pe liIl it”, one does
nol see “a species intuitively”. But could it be that positing species is necessary for
ib-lractive cognition, that is for cognition which abstracts away from the ex;sten‘c§ or
hon-existence of objects? Ockham denies this by claiming that abstractive cognition,
which immediately follows intuitive cognition, adds no further entity except the
object and the act of representation. Abstraction, to be sure, does produce a univeffsal,
but this is a “fictive being™ (2010, 630). Abstraction is a kind of “mental picturing”
(1990, 41). Ockham conceives of the universal as a pattern (exemplar) which “r@]ates
ndifTerently to all the singular things outside the mind™ (1990, 41). As such, it can
tand for (be predicated of) many singulars. Hence, the universal, though a fictum in
teality, it is a thought-object. _
I nothing exists in reality “unless it is singular” (2010, 629), how_f is general

Inowledge possible? For a start, Ockham notes that, properly speaking, natural
‘ience “is not about things, but about mental contents standing for things; for the
lerms of scientifically known propositions stand for things™ (1990, 12). Hence, though
h concepts of scientific propositions are mental entities (that is, thought o!ajects as
opposed to real objects), they stand for (they can be predicated of) many singulars.
Ieir generality is precisely this indifferent relations to singulars that fall under them,
lere is his example of a “scientifically known proposition™: “All fire is hot’. The
uibjeet, Ockham says, “is a mental content common to every fire,

nd stands for every fire. This is the reason why the proposition is called real
knowledge [that is, knowledge concerning real things]” ( 1990, 12). In other wor('is,
Ihicre is no res communis shared by all fires. But the substantial predicate “fire” applies

For if an attribute is an absolute entity other than the subject, it could be
separated from its subject without involving any contradiction. Hence, the
person whose knowledge is based on experience would not know whether such
a thing is actually so or not, but only that by its nature js it apt to be so,

The reference to the principle of non-contradiction Is very important. Whatever
can be conceived without contradiction is possible and, according to Scotus and most
mediaeval thinkers, it is within the power of God to obtain. God, in other words, has
absolute power. But there is also relative or ordained power; that is, the powers that
natural causes have been ordained to have. These powers could be suspended by God,
though Scotus thought that God does not interfere with the natural order of things.
Ordained powers ¢i reumscribe the realm of natural, as opposed to absolute, necessity,
But this distinction between absolute necessity and relative necessity creates a problem, |
Ifa principle like *herb of species X is hot’ is not absolutely necessary—since it can
be denied without contradiction—the “uncertainty and fallibility” which are removed
by Scotus’s MP-S are conditional on the absence of God’s interference. It follows that
induction, aided by MP-S, yields only conditional necessity and generality. And this is
expressed by the locution *herb of species X is apt to be hot’; or by the locution ‘herb
ol species X g by its nature apt to be hot’. To render empirical-inductive knowledge
‘aptitudinal® is, for Scotus, to mark the fact that experience can only lead to naturally" valland only fires.
necessary principles, which can be denied without contradiction. 4

In Scotus’s case, an appeal to higher-order principles like MP-S aims to solve the

I'or an overview of Scotus’s philosophy, see Vos (2006).
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In Sumima Logicae Book -3, chapter 31, Ockha

“progression from singulars to the universals”, following Aristotle’s definition. A sugly
it is a species of argument or consequence. As h

“the same predicate” is in °

is on the side of the subject”. What does that mean? There are three kinds of variatio)

on the side of the subject. !

a. A demonstrative pronoun in the singulars: this one runs, and that one rum. y
and so on for all the singulars; therefore every man runs, E

b. A demonstrative pronoun with the subject of the universal proposition: this

g runs, and so on for all the singulary,

white thing runs,

and that white thin

therefore every white thing runs.

¢. Proper names in the si ngu

singulars; therefore every man runs.,

In all cases, the sub jects vary but they all fall under the same predicate (universal), [y !

fire above, it is natural to think that the generalisation *Al]
e is hot, and so on for all the singulars, |
above, where a substantial

terms of the example of the

fire is hot’ is formed thus: this fire is hot, that fir

therefore every fire is hot.
predicate ‘fire’ applies to al

demonstration, As we shall

this move most forcefully. For the time bein

bit more detail.

In Summea (Part 11 I, Tractate
are known only via demon

that every herb of a certain
The starting point of know
senses—they grasp various

Hence, it is like the case b
I singulars.

&

strati

sensible things, e.g_, that a particular fire is hot. Then the :
intellect takes over and notes that th

consequences, e.g, that if a certain thing X is brought

becomes hot. This is brought out b

not been near the hot thing, X would not have become

intellect grasps this Very proposition “evidently”: “This hot thing heats™. This is still

a singular proposition. Its generalisation relies on a certaj

MP-O: “when something agrees w

with another individual of the same species”.

—_—

"' As Ockham explains in Summa Part L, §19, these three ways
particulars. ‘Socrates’, ‘this’ (when pointing to Socrates) and “th
to Socrates) all refer to Socrates—and in general to particulars,

¢ notes, for induction it is required thyf
‘both the singulars and the un;

lars: Socrates runs, Plato runs and so op for all the

I1, chapter 10), Ockham stated that some principles
on, but others are known through experience—e.g, | {
sort cures fever or that the moon is able to be eclipsed. ]
ing principles through experience, Ockham says, is the

m characterises induction e

1versals and that the variation

!

hot. By this procedure, the

n meta-principle:

1th one individual it can in the same way coincide

I3
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Based on MP-O, the universal proposition is formed and alcca::plcd: “Every lf:eat Is
vapable ofheating™. The rationale for this principle is that “there is no reason w y one
hivat should be more capable of heating than anoth.er“ (2007, 167) .

I'he universal proposition arrived at by MP-O is modal. Tt asser%s \a'fhat sornef tl;.g
¢an do; or what something has the power to do. We shall see the 151gmﬁcance F’h hls
imoment. For the time being, let us note that MP-O play§ a similar rol'e.wnft e
tmaxim introduced by Scotus (MP-S above). It is taken to ficense a traHS{tto'n_fr!‘;g
«wmething that holds of a member of a species to 'all members of thf: SECCfc;.h 1 e
i 1s hot, then all fires are hot. To be more precise, the argument is t us,.. : mf
i+ hot; the heat attributed to this fire characterises all other individual fires; therefore
eV ! at. .

:\: fi’i-rg) L?:n}ézrs an apparently inductive argument' into a 'demonstratw? (?n:z
\» lic explains in Ordinatio, Book 1, Prologue, Q.ues‘twn 2, an}cle Zf, t'l;e ;:rmr;lfhe

cverything acting in the same most specific species is [:::"Odll‘ClIVG 0 eh ects o e
ame kind” (2007, 225), acts as “an extrinsic mldf:lle term” which tur‘ns t‘ e irgum ‘
mio a demonstration. The example he uses is different, but the point is the sa;:pe.
I'his herb cures such an infirmity”. This, as the case of }.leat_ ak‘)&ov?, is Isonkft m§
lnown from experience. But from this contingent truth whlch is ewdcr:f y ol:vr:b
there can be evident knowledge of a demonstrable conclusion, viz., that hcvl;aryf :;l .
ol this species cures”. For Ockham “This herb cures, theref(.Jre every Zrd 1 0te i
pecies cures” is a demonstrative truth “not tl_m)ugh some intrinsic middle ‘d;?
which when it is adjoined, will produce a Sy“OngI.'I‘l, but th.rough an cxtr_mswfmlﬁ‘ cts,
numely, ‘everything acting in the same most SI:.}CCIIﬁC species is producftu;e of e k;an :
ol the same kind’. ” MP-O does not turn induction into a sylloglsm, strict yl.sp;:al tj,
ind yet, it replaces an ordinary induction by a demonstratwe argumcr_:t, Allttke a >
()ckham notes that a principle such as MP-S “is necessary ‘anc‘l evn_dent y pm;m.
whatever absolute, or properly following on the abS(.)luFe, (fmnmdes ina pafli;gozt;,
i cach particular of the same kind something can coincide 111 the sa;;‘nlehwiyh (S Sucf;
*’6). It is in virtue of this principle that we can co_nc[udt? that “since t hsh e; c;, -
1 quality that is the principle of curing such an infirmity, every such her
lI"hT(“ll:l: l-.;zc‘ia] difference between Ockham and Scotus is that for Ockham _]}151‘0;?8
instance is needed—no repetition or frequency v-. necessary for a gcnera‘l prl;:f:lp te':.
\ctually, this is the case only when infima species are concei.'ned; that 1512 .udll)n; :
species for which there is no further d:_‘;;"i-n-uffg [thlc mnst. specific natura! dl.n . 3 .als
(ckham explains in Summa Part 1, §21, a s]n;-.:u_.-:; |sl predicable of many individuals,
] ies is predicable on/y of individuals. ' '
Imd(z;:kfl:frﬁaizlt):;é? to l:uguc that an infima species “c‘an be evu!ently cogm?:c:
through the knowledge of one singular pru]m..ﬂl‘lifml" that is, by knowing ﬂ;ﬁ? esstirll;;'ie
properties of a single specimen (2007, 167). This is not so for the genera. Since e
ire many species in a genus, Ockham argues that a particular of each sp;:mes is r;:;t; rod
lor the cognition of the generalisation about the genus: hence severa particu
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IMlato but they both fall under the predicate *human being’. And they do so because of
e similitude. The members ol an infima species are alike each other and that is why
the species is predicated of them., When Ockham says that they “agree essentially” he
fcans that they are all alike: they have similar individual essences; that is they are

inilar individual substances, €.g., men, fires, or what have you (see Summa part I,

7 Loux 1974, 85-6).

I'wo important ramifications, First, Ockham admits that the single-instance
inlcrence is an ideal case. In most cases, many instances will be required. It is not easy
i know from a single instance that this was not a spurious cause and that, instead,
wincthing else was the cause of a certain effect since “this species of effect could
occur due to many distinet species of causes” (2007, 168). This move is meant to

enethen the evidence that an essential property has been identified. Second, the
vonclusion of the inference, the universal principle, is modal: A can cause (produce)

I A5 Ockham explains in his Summa Part 1, §24, a universal generalisation such as

I'very fire is hot’ is metaphysically contingent. God could make a fire which is not
hothence it is possible that the subject of the proposition exists, without having the
property attributed to it. But a proposition such as ‘Fire can heat’ IS necessary—it
cannot be false, if something is a fire and does not cease to be a fire. This modal

required.

f;::isn E:Ss ::::;i‘;m: (2d007‘ 226). For the acceptance of a species-related generalisation
pmperty, e g_,oo {entlsnstrauon ﬁom asingle instance which possesses an essentig)
pmpcr[y’ i acc, © the proposition that ajf members of the species possess thiy
i z . CPlance of a genus-relateq generalisation requires the enumeragioy

@it the species that fa] under the genus and (at least) one instance of each speciey.
A»genus—rcia_tcd generalisation wouyld require g principle such ag “whatever coil:lt-ti ’IHI'
w1tf7 somcth_mg contained under genus, it coincides jn EVery case with that ’L‘nl:\'? |
Let’s call this MP-O, Ockham claims that this principle “wil] be received ti;umué;h' :

expcneflce and n a way thr(?ugh induction” (2007, 225). Far from being self-evideny,

“roeptions to the actual generalisation.
lhe key point that we have to keep in mind is that for both Scotus and Ockham

viperience is a source (necessary condition) for knowledge of general principles
which nonetheless can be denied without contradiction, but experience (being in the
lurm of observing frequent associations or even single instances) requires assistance
from the intellect, which provides (and grasps) principles by means of which

and impossible) by making it the case that induction can be imperfect and yet justified
Iy means of substantive principles.

0. Jean Buridan on natural necessity and natural evidence

Jean Buridan (1300-1358) was perhaps the first medieval philosopher to have
developed a full and novel theory of induction and its Justification. But what is
nduction? In Summulae de Dialectica, (Treatise 6, chapter 1, 6.1.3), Buridan

characterises induction thus:

ga:x;:ula_rs. The Specit?s is the genus plus the differentia. T, € latter is predioable o b |
Ne specics z.md not of others. Ag Ockham Says: “it is called the essential difference ;

An induction is a reasoning from several singulars to the universal that has to
be proved, as in ‘Socrates runs and Plato runs . . . and so on for the singulars;

therefore, every man runs’ (2001, 393),
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The critical step, he thought is the “clause “and so on for the other singulars ™ | i
in virtue of thig clause that, according to many, “an induction concludes formally apf
of necessity”. As we have already seen, this view was going as far back and Albert the
Great. In fact, the whole issue has been how to Justify knowledge of this clause. But
for Buridan this clause is “not an integral part of induction”. What was the problem?
Buridan considered two cases. The first is perfect induction, which proceeds with »
complete enumeration of instances. This is feasible when the number of instancey =
is finite and small. In this case the ‘and so on for the singulars’ is covered by the =
complete and explicit enumeration of the singulars. Perfect induction becomes §
syllogism, since the unj versal principle is nothing but the conjunction of its instances
Here is how he put it: 3

[ say ‘over all [the singulars]” as when we say “The moon does not twinkle,
nor does Mercury, nor does Venus, nor does the sun, nor does Mars, nor doey
Jupiter, nor does Saturn; therefore, no planet twinkles ’,and then a reduction ty
syllogism can be performed as before, namely, by adding the minor that every &

planet is either the moon, or Venus, etc, (2001, 6.1.5, 399),

Hence, the clause “and so on for the singulars’ is not a proper part of perfeef
induction because a perfect induction is a syllogism in disguise. But rarely is the =
case that induction is perfect. In most cases, it is impossible to survey all particulars, &

does not express a proposition; hence it cannot be used, as such, as a premise in g
syllogism. But suppose, for the sake of the argument, that it does— what would this
proposition be? If it is taken to be equivalent to the proposition “and all men other
than Socrates and Plato”, then if we were to add it to the other premises, (Socrates
runs; Plato runs), the conclusion “every man runs” would clearly follow. But, says
Buridan, the very statement “and all men other than Socrates and Plato” is itself a
universal proposition. Hence the issue Crops us as to how this is known. [t cannot be =
taken to be established by induction, since this would be question begging (peritiy &
principii). Could it be cstablished by the intellect? If it were to be known by the
intellect, the intellect could directly know the initial conclusion of the argument (that
all men run), since, being universal, the proposition “all men other than Socrates and
Plato run’ is not better known than the statement *A]] men run’. Hence, if the intellect
knew dircectly a universal proposition, the clause “and so on for the other singulars”
would become irrelevant, \

This is a sound argument that imperfect induction cannot become a syllogism by |

tdtuction and Natural Necessity i the Middle Apes 17

the addition of the clause *and so on for the other singulars’. Any such attempt would
b cither question begging or would undermine the very need for the clause ‘and so
on tor the other singulars . _
How about, then, trying to prove the clause ‘and so on for the other singulars’in a
diltcrent way? Here is what Buridan considers but rejects. Suppose that the intellect
considers all unexamined instances (all humans other than Plato and Socrates) and
il o reason why they should be different from Socrates and Plato when .it comes
(0 running. Then the intellect “concedes” the clause ‘and so on for the other singulars’
i concludes that every man runs. His ground-breaking objection to this way to
proceed is that if the role of the intellect in induction is to look for a reason not to
tend what has been perceived in the observed instances to the unobserved, or to
1ok for a difference between the observed and the unobserved instances such that the
[operty attributed to the observed instances cannot be extended to the unobserved,
therinduction does not have to rely on establishing the clause “and so on for the other
irulars’; nor any intermediate generalisation of the form *and so on for all men other
ihn Plato and Socrates’. Rather, the intellect, based on the absence of any reason to
lent the property attributed to the observed instances to the unobserved, it moves
‘ircerly to the generalisation that *All men run’. This is a genuine induction, baseFl on
T L‘(;nceptualisation of the role of the intellect in it. Here is how he puts the point:

It is not necessary in every valid induction to induce over all the singulars, fqr
in many cases this would be impossible, since they are infinite to us; rather, it
is sufficient to induce over many, and the intellect, on the basis of its natural
inclination toward truth, perceiving no counterinstance in any of them, nor
any reason why there should be a counterinstance in another, is compelled not
only to concede that this is the case with them, but [it also has to concede] the
universal proposition, which then becomes an indemonstrable principle, to be
assumed in [the given] art or science without demonstration. For this is how we
know the indemonstrable principle that every fire is hot, and that every magnet
attracts iron, and that all rhubarb purges bile, and that everything that comes
to be in nature comes to be from some preexisting subject, and so on for many
other indemonstrable principles (2001, 396).

[ claim that this is a ground-breaking conception of induction not because Buridap
was right about the role of the intellect but because a) he took it that induction is
o venuinely non-demonstrative mode of reasoning which yields naturally necessary
veneral truths and b) the role of the intellect in it is not to look for a general meta-
principle which will justify all inductions. Buridan’s re-conceptualisation of the role
vl the intellect is precisely that he denies that i acts via a general principle, sqch
15 Scotus’s MP-S or Ockham’s MP-O, which validates each and every induction
and is itself known by the intellect with certainty. Rather, the intellect is an active
principle itself, looking, in each and every particular induction, for reasons to make
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lect forms ﬂ'.lf.' generalisation that, for instance, cwrf
-Principle which licenses the claim that all
e observed Instances of fire, but bccause, :

5 fire it has found no ; o
is not hot : Nid no instance of 3 fire whig

» 0T a reason to expect that unobserved fireg are not (or will not be) Im[h :

1

And the same holds f;
or all other first-order isati

generalisations, be the about magnety
or herbs or rhut?arbs, or what have yoy, In this process, induction oy el
nop-dcmonslranvc form of reasoning. Induction
universal and thjs Progression is licenced not

on for the other singulars™) put by the intelle
how Buridan sums it up:

o 1ts with the observation of particulars .

- MOW many particulars are required? « s A8
would suffice to generate belief in the universal conclusion that ?s iniglv"re::‘s gsz)(; ah ;
) an

says (200 i iy i
tm):h“( andl.}:(})((?). Then, the mtcllegt on the basis of its natural inclination toward
il ck m(gj any i"t.EElSOﬂ to think that the unexamined cases wij] be different i
S asseﬁ;n; fncs_, 1(;1fers (non~dem0nstratively) the universal proposition. This.
. > IS “an indemonstrah]e rinciple i i . -4
science withoyt demonstratjon". ’ i e siven) art o
What exactly is the ’ incli
ntellect’s natural inclinati
| ctl 101 1o truth? ; i i
let us place it ip the context jf Buridan’s et ad(_’rcss P
developed in his Quaestiones i Duos Aristoteljs Libros Pog
One of the key sceptical positions agaj
was the following:

no <amount of- €Xperience concludes
of its form, since no amount of exper;

includes every singular Therefore, jt
(1.2, Question 2a, 10),

N a universa| Proposition on account
ence can produce ap induction <that
seems that principles are pot certain

—_—

" The | atin lext of the

: Quaestiones and , is i ]
Lo w3 n English translation are given as an appendix in
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bl reply (814), Buridan distinguished between two kinds of evidence that can
dhrnctense seientia. Evidence “in the most proper way™ is possessed by a proposition
when the intellect, “by its own nature”, is inclined to assent to this proposition
sl incapable of dissenting from it. However, there is a second kind of evidence
piessed by “natural principles™ and what follows from them. These principles can
b dented without contradiction. Besides, the intellect could be deceived about them

I o supernatural cause”. God, for instance, could make a fire without heat, Hence,
e nataral principle “every fire is hot” cannot be known by the intellect by a kind
ol cvidence of the first kind. But insofar as we stay within the “common course of
iitiie”, the intellect cannot be deceived about a principle such as the above— for
(11 part of the nature of fire to be hot. This kind of “natural evidence”™ within the
“inmon course of nature—suffices for natural scientia.

I'his kind of distinction underwrites a double function of the intellect. The intellect
“urcome to know some first principles independently of experience, by virtue of the
ieliton ofexclusion and inclusion that there are between their terms. These principles—
the so-called “first mode principles”, which correspond to nominal definitions, such
I man is an animal”—are like Scotus’s principles of the first kind, which are known
by (he intellect’s own power. But the intellect can come to know some first principles
(hrough experience though these principles “have natural evidence”. For Buridan,
faking “many experiences from a wide range of circumstances is never inadequate”
1~ an aid to the intellect (§9). The intellect acts in the way we have already scen when
v discussed his argument in the Summulae. Induction, “or inductive experience”,
oes not conclude to a so-called “second mode™ universal principle “in virtue of its
lorm™, Rather, in the absence of counter-instances and reasons to expect that there
will be counter-instances, the intellect “through its natural inclination toward truth,
vrants that a universal principle <is> known and evident through natural and possible
cvidence™.

In 2.11 Question 11b (Whether knowledge of first principles is innate to us),
liuridan takes up Aristotle’s account of nous in Posterior Analytics B19 and draws the
distinction between scientia and intellectus, where the latter is meant to capture the
lute (habituslhexis) of knowing “first indemonstrable principles™, Intellectus (which
» typically rendered into English as understanding) is a state the intellectual power
(that is the cognitive power of the intellect) is in ‘in virtue of itself, as it has been
dctermined by nature, just like firc is naturally determined toward burning if it comes
into contact with a combustible thing™. Hence, the intellectual power that results
i understanding (and not scientia) of first principles is a natural disposition of the
luman mind which is naturally determined. In other words, unless something impedes
(he intellect, the intellect has a tendency — a tendency determined by its own nature—
0 understand the first principles. As noted alrcady, this tendency or inclination does
not need the aid of experience when it comes 1o first principles which capture nominal
definitions—that is, principles which capture conceptual connections of inclusion or
exclusion of terms (e.g. that white is a colour). But the tendency of the intellect to




Stathis Psillos

120
understand first principles requires the aid of experience when it comes o principles
whose terms do not exclude or include cach other (such ag fire is hot). The intellect
learns from experience that “shis fire is hot” and “immediately" the intellect Judges
that fire is hot; and yet the intellect does not Judge that “every fire is hot™ until the
intellect acquires experiences (and memory) of many fires being hot. Given thiy,
when a fire “comes 1o mind”, the intellect, based on past experience, will Judge it
to be hot, even though it has not yet been perceived. In other words, past repetitive

Though Buridan agrees with Aristotle that the first principles are not innate byf
acquired, he claims that there is a certain virtue innate to us, “naturally inclining and
ini i truth of first principles if they are.
appropriately presented to [the intellect]”. He repeats the analogy with the fire “which
is naturally inclined toward burning when it j situated near a combustible thing”, and
he adds that “this innate virtue js human intelfecrys». | take it that Buridan considery
the human intellect to be both an innate intellectual power which is characterised bya
natural disposition towards truth and the State we are in when this power (on its owp

or aided by €Xperience) is actualised and some nhon-demonstrative first principle iy
known (understood). 4
In Summulge Treatise 8, chapter 5, 8.5.4, Buridan describes essentially the
same function of the intellect noting, signiﬁcamly I think, that the intellect’s natural -
disposition to assent to the first principles is analogous to the disposition of the swallow
“to make such and such a nest when jt js time to lay eggs”. This strengthens the point
that the intellect’s dj Sposition is a nanral 4 Isposition, which is possessed by humang
qua natural beings. But Buridan makes the further move 1o note that humans share
with animals g certain estimatiye power (virtus aestimativa) to form judgements about
the future based on the past. Suppose one sees 3 burning piece of coal, he touches jf §
and it is hot. Then he views another burning piece of coal, he touches it and it is hot;
“and the next day he sees another piece of buming coal, and then, mmembering the
others, he immediately Judges that it is hot and hurtful, and avoids 1L” (2001, 722),
Past experience leads him to form an expectation—actyga| ly a judgement —aboyt fresh -
instances, However, Buridan Seems to de-intellectualise this judgement (it does not ¥
come about by means of the intellect™), since animals (even “g young puppy’), which
do not have an intellect, are capable of making it. This Judgement is not a perceptual
Judgement either, since there isno touching of the coal this time. Nor is it a j udgemem.:-
of memory, since it is not about the past, but about the present. Yet, it is a judgement of
experience. It is on the basis of this experiential judgement that the intellect exercis
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I natural nclination™ (o assent with “certainty and evidentness to I!IC fact that this
piece of coal is hot and harmful™. This Judgement is based on an indemonstrable
prineiple of prudence. _ )

\s noted above, this judgement is nor yet general—it conccmsvthc next instance
bicedonmany past instances. The intellect is indispensably ipvolvedm t‘he subsequei'{t,
veneralising, step. It judges that since fhis piece of coa.l 1s hot, a piece of coal is
hot This last claim, viz. coal is hot (Carbo est calidus) is not yet general though it
f1vis 1o any piece of coal: however, it is indefinite (about any plecg of coal) apd not

npular (al:;oul this or that particular piece of coal). Then, by m(?luctmn, the }lnlvet?al
vonclusion is drawn “that every piece of red, burning, glowing piece ofcoal is hot.” It
ficre where the process we have stressed earlier kicks in. As he puts it:

For the intellect gathers from memory with certainty and evi.dentness that it
knew many such pieces of coal to be hot by sensing them, and in none of _thes_e
sensations did it perceive one not to be hot, and with careful consideration it
perceives no contrary circumstance or reason why the case should not be the
same with others. (2001, 723)'3

principle. The inductively established universal principle removes the initial doubt
"I womeone who “had never perceived fire or such coal”. Inducl‘loq, then, far ﬁ'f)m
heing impotent, removes the initjal doubt from inde:monstra‘ble‘[‘)rmcrples, by 1.'cl3iulg
i experience and on the power of the intellect. As he put it: “a un_wcrsahl principle
becomes known, recognized by, and evident to the intellect through induction, by the
mediation of experience” (pp.723-724), o _
Buridan, we have stressed, does not take it that universal principles of science
'« absolutely necessary in the sense that their denial wuulq lead to a conhadrctrQn.
Io accommodate their syi generis status, he introduced the idea of natur:al Eleces:uty.
Ihis is a kind of necessity which could be violated by God. As 1.16 pl{t 1t:"".l"here is
mother necessity which is called ‘natural’, which is not nece§51t')’/ simpliciter, !)ut
which would be necessity with all supernatural cases put to one 51f1c (qyoted by Krpg
01, 16). Hence, universal principles which are accepted by induction hold with
natnral necessity—so they are not necessary simpliciter, GO(.i could controvert them.
It the possibility of God’s intervention raises the follpwmg worry’: How do we
distinguish between a genuine counterexample to a principle and God’s mte_rvel}t]og
(o-make an exception (e. g., amiracle)? A counter-instance could always be dismisse

/upko (1993,209) presses the line that Buridan was a proto-rc[iabi]ist, because “the intellect,
lovether with the evidence of sense, memory, and cxperience, is a reliable detector of the truth

vl propositions expressing second-mode principles™.
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on the ground that it was an intervention from God and not a actual counter-cexamp| *eingle indemonstrable principle, Bur ydan "“m'_h " .Jl'mul.llpl;u:r);l?}: t;rs(;jn(;:;;;g}?ls
to the principle. I do not think there is an easy answer (o (hjs problem. My best ¢f ~ vwcharrived at, on account of the intellect’s natural m(;l maEt;m?do h s,d:scribed “t!;e
comes from Buridan’s claim that the explanation of natural phenomen In his excellent (?%?},}’clcr King has argued t - t“” ;21_)2 iustification for
rely on considerations based on divine omnipotence. Hence, if there appears 1o I . echanics™ of induction, without offering (or. athmEt"Lga : ci’soi Lo 'qutiﬁably inaiif
an exception to an inductively established generalisation, this should be first and il ¢ |0 -“'-"l:~ King “Ote&IB]uf:d}?“ ;Sks t]};e_ qu{:ﬁ:to?nd:::tion deliver{‘. triith undér the
. : ; ; ‘tive principlel” n claims
foremost accounted b natural, and not sy crnatural, means. Here is some evidence 10 [ mductive principle]™? He the st e 4
for it g g B (oiimon course of nature (CCN-truth), which is not truth simpliciter but “warranted

wuertibility”™. CCN-truth, King goes on, is “nothing but CCN-assent: assent to‘the

; ; : T t

It must be noted that although the agent which is God can bring about ey principle on the ba§:§ (.afall the evidence (?pe;n to us. Tml:h fogglgj;?:;rg{l(fllcg:g;e?;;

and every thing determinately and without anything else being determined I warranted assertibility, and so the sceptic has no p‘ulic ase RS Sé:.‘COI'ld

that action would not be called natural but miraculous. In natural actioms [t1s certainly true that. ﬁ_jr B t{?c}i)antrrllaturai p;]::;pt::} ?If; areptru TN

however, it must be the case that in addition to the universal agent, particuly mode, are not true s:mph(f:ter, if by that w it NRE] S like

and determinate agents play a role in the fact that this rather than that happes _ Wine reduced to the principle of non-contl‘adlctff;]n: 1[? N i! on (]:Jourse of natiife:

as when an agent fire determines the fact that a fire comes to be, or is produce £ prnciples Uf_‘ the f:"'?t mode; they. 0 e .on!y - a4 {.:0:: i CCN-lmtI;

and not water, and the semen of a horse determines the fact that a horse thut 15, barring dlvm? intervention. But it is not quite h”g : (Dug'lmetlian) eiiic

produced, and not a goat (QDA II.xo: 154, quoted by Zupko 1993, 215-6). Wit warranted assertibility if the ]atter. 15 ta.kcn M-S techmca : CCN‘

' j scording to which warranted assertibility is evidence-constrained truth. For' -

. . : ce

Buridan’s ground-breaking point about induction is not so much that he did p g luths ate. ot e:\::dencc—cops;ralr:edtgrutzsbglﬁy(i?hf:abezgné ];l::i faf::a‘i,:;l(:zngo

rely on the idea of the natural illumination of the intellect; as we have seen this " being inductively established truths. : féod’s interventions. But as

something that Duns Scotus had already challenged. Buridan went beyond Dy Hitide the common course ‘of.naturf and concewbe = d to be false simpliciter. for

Scotus by challenging the need for a single self-evident meta-principle which § King rrghth{ notes natural pr;nc&péﬁ;t; tcanl:;:t g\((,?Nnhf:[:j‘]’ i Henc?e o ’rcal
taken to justify all inductions and which is known by the intellect. There is no sin (itural] principlefs] are ((],:]C)I{\.r ‘ -t:"uc . : -

non-demonstrable principle that is itself justified and Justifies all inductions, Rather, e CCN—tmtthst h -aslser:.. equires “certainty and evidence” he adds

each and every induction yields an indemonstrabje first principle, which is naturally el Bundgn o - .rd( ff 5 Tiregain of truth” and “certainty of assent”

fiecessary and known with natural evidence. The intellect does not employ a singlg (hat Wo: other things £15 rezqulch D’T“h Cfonne:yis required because we could assent

maxim to justify the induction to unseen Magnets, fires, rhubarbs and what have yo 3 Qua stiones 1.2 Question -4, §_ t}: | : e uired(%:iecallsc a most certain and firm

Moved by its own natural inclination to discover truths, it assents to each particul . otlirmly toa false proposition; the latte q

inductive generalisation by relying on the experience of many resembling instanc
and on the absence of 5 reason to think that unexamined instances (of fires, rhubarh
magnets etc) will differ in the relevant respects from the examined ones. Wher
Scotus took it that there is a principle ( MP-S) such that for cach particular inductig
the principle Justifies it, Buridan reversed the quantifiers and argued that for eag
particular induction (be it about fires, rhubarbs, magnets or what have you), there is
principle such that the mtellect comes to assent to the inductive generalisation. ' Fro
_

" Zupko (1993) takes issue with Thijssen (1987, 255) view that Buridan’s “assumption
causal routines s ip reality an a priori assumption”, necessary “f‘ormaintaining the possibility f
induction™, Zupko argues that “the uniformity of nature principle™ is not a first-mode princip
that is a self-evident principle (1993, 201), but a second-mode principle (1993, 202). My po
has been that Buridan does nor rely on such a single and general principle. But it is true that th
kind of principle, were (o be used by Buridan, it would not be a first-mode principle. Howe

it could not be a second-mode principle either, since this would imply that this is known |
induction from experience and hence jts use in the justification of induction would amount o

lith may be doubted. Hence, there is no scientia without truth; assent is not et‘mugh
because it could be assent to a false principle. Now, Buridan’s radical thought is that
iduction does deliver the first and indemonstrable principles of scienﬁg. Hence,
mduction does deliver truths, albeit CCN-truths. Induction, then, cannoF be _]us.t about
justiliable assent to a principle. It should yield—and Buridan tfikes it that it does
vieldjustifiable assent to a prue principle. Hence, CCN?truth Is not CCN-assgnt,
though the latter is a reliable indicator of the former, if it is done in the appropriate
“iy. that is based on past experience and the intellect’s natural inclination to truth in

(it principii, of which, as we have seen, Buridan was fully aware.

Girellard (2007) shows how Buridan arrived at the multipl icil){ of first principles thesis in an
Atlempt to block infiinite regress arguments against demonstrative knowledge. The. key fdea,
crpressed in Summulae 8.5.2 is that since demonstrations have at least two premises, if an
Hilimie regress in demonstration is to be stopped, there must be at least two non-demonstrative
first principles.
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So unlike
Justification of induction: but as I have stressed this Is not via some supposedly self.
evident universa| principle that applics to each and every induction and [j¢ nses the
inductive generalisation, Rather, each and every induction ig Jjustified by its own o

One last issue, Buridan was 4 card-carrying nominalist about universals. In what
sense then are firgt principles general, if they do not involve universals? The key :::
to answering this question lies i Buridan’s abstractionism (cf. Klima 2009, 100-1), H
For Buridan, the intellect has the power of intellectua] abstraction, viz., a power (o B
extract essentia] information from resembling but distinct particulars, after acquiring
sensory information of their resemblance. This is information that various resembling
particulars “are of certain kind™ Hence, a certain kind-concept (a substantig]
concept) is predicated of all of them, Here is how Buridan describes this process:

uppose that if there are any things similar to cach other, whatever
for one of them, is, in the respect in which the two are similar &
1o each other, 3 similarity for each of them. [--] Therefore, it follows from =
the fact that representation occurs by means of likeness that that which way i
fepresentative of ope thing will be indiﬂ"crent]y representative of others [..] .
From this it is finally inferred that whenever the species (and likeness) of T
Socrates has existed in the intellect and has been abstracted from the specics 2
of external things, it will no more be a representation of Socrates than of Plato =
and other men; nor does the intellect understand Socrates by it any more than
other men. On the contrary, the intellect understands all men by it indiﬁ'erentiy.
in a single con cept, namely, the concept from which the name ‘man’ is taken,
And this is to understand universally (quoted by Klima 2009, 90-1)

Next, I again g
is a similarity

The point here js that a single concept, which is abstracted from the likeness between
Socrates, Plato and other humans, wijj be applicable to all humans indifferently
and will represent any of them. It is this indifferent representation that grounds the

universality of the concept. As as Buridan explains elsewhere Some concepts are

human bej ngs absolutely, that s as they are themselves and not in relation to anything 4
else. It follows that the predication of human to Socrates is an essential predication 4
in that Socrates js essentially a human as longs as he exists. But—and this is an
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tpottant ber— it does not follow from this that Socrates, Plato ete sha{c an cs§cr1c§, a
rommon nature and the like. In particular, it does not follow that there is am.(‘rhmg h:;e
' imiversal, an one over all, or in all, the many particular humans, which is actua y

which is applicable to several particulars (humans) in \_!irtue of' their rescmbls{nces
(i some degree or respect). As Klima (2009, 260) explains, Buridan was.a predicate
vwaentialist, and not a realist essentialist, in that he thought that some p_redicates apply

cntially to various particulars, while others do not. In [1g_ht gf ‘lhIS picture, Buridan
van claim that once the essential predicates applicable to individuals are abstracted
by the intellect, they “necessarily apply to all individuals that fall unde.r thf:m as long
i these individuals exist” (Klima 2009, 236). The inductive generalisations, then,

“ithout having to posit a universal distinct or separate frqm them.”" o

Induction is real and indispensable. It is on ijts basis that ur.nw;:rsa.l p{lnc¥plcs
i known and justified. his answer to the basic di];mma ‘{recal[‘: mduct[or} is etl?ler
iniperfect and unjustified or perfect and impossible) is tt}at induction can be Imper.Ief:f
i justified. But this is achieved not by means of a single general maxim but it is
repulated by the intellect’s natural j nclination to truth,

and necessary (that is, naturally necessary principles) are kj}own on the basis of
¢xperience, though not by means of experience. But the very idea of a gap be_tween
inetaphysical possibility and natural necessity—recognised by all medieval thinkers

!0 guarantee its truth. This room was occupied by Nicol:?us of Autrecourt (1299-
1369), a colleague of Jean Buridan in the University of Paris, who has been labelled
the medieval Hume’ (cf. Rashdall 1907).

" Peter King (2001) offers an excellent account on Buridan’s nomina!ism‘. He too strelgies the
[mocess of abstraction, stressing that “a concept produced by abstrac?:on 1S equally a li er:;si
ol'many items, and so indifferenily represents them all” (2QOI . 16). Kings also emphas.‘lscs‘ a

lturidan took it that externals things “have agreement and likeness among ther{ls'elvels in virtue
ol their nature and essence™ (2001, 18). He notes that this amounts to adrpmmg |:_1d1v:dual
vssences, but adds that this does not entail that that there is no common entity (a universal, a
‘ommon nature) that individuals share.
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Autrecourt recognized one king of evidence. Iy dently known s only whateyer
principle is reducible the law of non-contradiction. Henee, only whatever cannot be
denied without contradiction is known. In his second Ietier (o Bernard of Arezzo,
Nicolaus lays out the consequences of thig fundamental thought. The principle of
Non-contradiction ( PNC) is the only first principle—there js no other princi ple which
prior to PNC and PNC is prior to every other principle, PNC then is the standard ol
certitude. There are ng degrees of certitude in knowledge: “the certitude of evidence
has no degrees (2010, 655). Given that PNC is immediately known by “the natury| P
light”, the certitude of natural light “js certitude in the unqualified sense”. [ followy
that whatever js demonstrated from a principle by the natura] light of reason, jt “ig =
demonstrated without qualification™: the opposite of the consequent is not compatible
with the antecedent. For Autrecourt, certitude in knowledge is incompatible with
falsity—since PNC cannot be false. Here is how he puts it: '

that Pis false. Ifit is possible that a principle P is false, then there js a circumstance S ip 3
which P js false. But in his circumstance S, one knows with certainty a proposition P
which is false. Since not-Pis true in S, one knows with certainty that P though it is the
case that not-P. Autrecourt s argument poses a di lemma: either certainty in knowledge 1
is abandoned or certainty in knowledge implies hecessary truth. Given that very few,

if any, would opt for the first horn, Autrecourt’s pont is that they have to go for the =

grounded on relations of natural necessity. Autrecourt denies that there are such
relations. Better put, he denies that we can ever have knowledge of relations of natural
necessity. Take the Statement “Fire s brought into contact with the fuel, and there is '- =
no impediment, therefore there wil] be heat” (2010, 657). In the context of medieva| ' :
science, this is o typical case of g Supposedly naturally necessary truth. Not so, for ;
Autrecourt. For one, fire can be brought into contact with the fuel and there isno =
impediment, and g/ it is not contradictory to think that there is no heat. Autrecourt
claims that (he natural principle above does not have PNC-licensed evidence, The

there are no fiecessary connections of any kind between distinct existences. Thisisa
crucial point. He states it thus: :

[2%

' |
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From the fact that some thing is known to exist, it cannot be cvidently il:tfeI_TEd,
by evidence reduced to the first principle or to the certitude of the first principle,
that this other thing exist (2010, 655).

What are distinct existences? If X and Y are such that X’s existence implies Y.’s
cuintence, then X and Y are not distinct. So the existence of the walls of a hlouse‘ is
hot distinet from the existence of the house since the existence of the house implies
(he cxistence of its walls, Here the wall is part of the identity of the house and her'acc
(hey cannot be fully separate. But this is not the case when i‘t comes to the ﬁre_': whlf:h
" brought into contact with the fuel and the heat._The hc::!t 18 not part o.f the ldeflnl?f
ol the fire; hence it is not contradictory that there is fire without heat. Nicolaus bvacls
I"this up by noting that the very fact that a consequent follows demonstra.lwe y
ltom an antecedent (and hence that it is impossible to have t‘he antect.edent‘ wrthqut
th consequent) is grounded on the fact that “the consequent is rially identical w1t'h
(e antecedent or with part of what is signified by the aqtecedent (2019, 655). This
ientity- or containment-account of consequence cxp[ar.ns why there is no natural
necessity which is not metaphysical or conceptual necessity.

llom experience, nothing can be evidently inferred about the existenctc of other thlrfa‘gst.
I this argument, Autrecourt appeals to the “rule"’ he noted abcve,.wvz., fron? Fhe ac
(hat X exists nothing can be inferred about the existence 'of other drsllnFt entities. His
crample of probable reasoning is instructive: “because jt was at one time ev1dent‘ ;(;
me that when I put my hand in the fire I was hot, thercfo.rf: it is probable to me 'that 1
ould put it there now I would be hot™. This 1S an empirical 1nf§r§nce from vyhat {Bla?
hippened in the past to what will happen in the ﬁ.ltl:lre— -hence, It.lS an induction. Bu
\utrecourt denies that this is a valid in ference precisely because it sh‘ould have never
been “evident to anyone that, given these things which are apparent without inference,
: exist certain other things namely,

: IJ:LL);Z ‘::)hl::]i \:ihsich are called suhsimws'l Fach hot fire is distil.'u::t from each othlf;'r
hot fire; hence, the appearance of onc is no ground to infer the existence of others.

" Here is the relevant quotation: “(...) a person does not have prqbablc knowledge of an):
consequent in virtue of some antecedent. when heis not evidently certain whether thn.a conseqluel-ll‘n
will at some time be true together with the antecedent, For lcll anyone rcal[){ cunsu_ier well the
niture of probable knowledge — as for example that because it was at one tlmf: ev1denltdt0 rtnlvi
that when I put my hand in the fire I was hot, therefore it is p{'tlhilhk: to me that if I shou.d put

there now I would be hot. But from {he rule stated above, it follows that it was never evident to
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Could it be that the intellect could appeal to some sclf-cvident principle sucly
Scotus’s MP-S: “whatever occurs as in a great many things from some cause whi

is not free, is the natural effect of that cause™ In his Exigit ordo, Nicolaus close:
this possibility.

(O)nly opinion [habitus conjecturativus] | not certainty, is had concern|
things known by experience, in the way in which it is said to be known iy
thubarb cures cholera, or that a magnet attracts iron. When it s proven (ly
certitude [comes] from the proposition existing in the mind which states ()
what is usually produced by anon-free cause is its natural effect, I ask what yi
call a natural cause. A Cause which has produced what has happened usuall
and which will sti]] produce in the future if [the cause] lasts and s applic
Then the minor premise is not known. Even if something has been produc

usually, it is still not certain whether it must be produced in the future (1971
§237, 119).

The problem with Scotus’s MP-S, ag Nicolaus ex
For to call X the natural cause of Y, it must be that X hag produced Y in the pi
and that X “wil] stj]] produce it in the future” But this (conjunctive) premise is 1ot
known. for it to be known it should be assumed that it is grounded on the principl
of non-contradiction. But as Nicolaus states in the Jast sentence of the quotation, (h

is not possible. Differently put, Autrecourt’s argument is this. The role of MS-S in &'
demonstrative argument would be the following:

plains, is that it is question-begging

If X is the natural cause of Y, then Y follows X. (MP-S
X is the natural cause of Y. (minor premise)
Therefore, Y follows X.

—major premisc)

But how is it known that X js the natural cause of Y? For
Y, it should be the case not just that Y has so far
X. This cannot be evidently known; nor can it be
As Thijssen (1987, 249) states, Autrecourt’s point
verbal. It provided a definition of natural cause, but

known on the basis of experience,
is that “Scotus’s maxim is merely
itis not possible to know when an

anyone that, given these things which are apparent without inference, there would exist certain :
other things namel y. those others which are called substances. [ therefore follows that of their
existence we do not have probable knowledge™ (201 0, 657).
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| " For hi ans have different
duubls that “the intellect 1s the same for cach human”. For him., humans have dift

micllectual capacities, and since cvery faculty always wcrk§ m“nstﬁlll:aﬁz\.;e:il;:

fillows that it is not the case that all humans have the same intellect. -

il lollows from this, that there is no universal (characteristic of a‘ll hunlla_ns]]_ 1o

ihination of the intellect to truth, since if there were such a universal inclination,
ame intellect in all humans. - o

P I‘\ r::::;fﬂ?: tBhZCSr(;:l}ositicn'ls. of Autrecourt.’s that were charged with being in error

by Pope Clement VI in 1343 were the following:

Whatever conditions we take to be the cause of any effect, we do not ev:de?tl:z
know that, those conditions being posited, it follows that the effect mus

posited too (Rashdall 1907, 10).

We have no evident knowledge that there can be or is any efficient natural
causes (Rashdall 1907, 9).

We have no necessary knowledge whether any effect is or can naturally
produced (ibid.)

i t
\utrecourt’s claim is that the alleged naturally necessary connections c.an;lr?e
be known.™ In fact, as he asserts “We know nothing of real efficient cal]l“shcls mi ”
mulcrial world; God is the sole cause of every .evcnt" (Rashdall 190?, 9).B 1?},::- égis
wiply that for Autrecourt, there is no such things as natl.:irai;e?cisesuy(.]gzg P
is point might be interpreted. Wein rg  66-
wine controversy as to how this poin \ ‘ :
[ 'ull-] Im' it that it does not commit Autrecourt to occasionalism, but rather that he intends
\0-make an epistemic point, viz., that God may be the sgle agent. Somsncilns
Be that as it may, the point that needs to be stressed in that Nl-::olaus1 oes S
i ion is bei i in the derivation of general conclusions.
that induction is being relied upon in ( : 1
he doubts is that it has what it takes to yield knowledge. !Even if those lyvhtg lr‘lel);
1 “induction from some individual cases™ think that the umvers.a]‘ gem:ra [;§a :0 .
evi P > objectively evident. For it is not objective
vvident to them”, it cannot possibly be o tiv o a4
i i ations of individual cases that even the o
vident on the basis of observations of indivi : _ e
lmdivicluals have the same nature, the implication bemg.that it can be conceive
without contradiction that they do not. Here is how he put it:

Sometimes, too, people say that something is totally evident to Ihcl;l. v:lh}:cl:‘ ;.
i i ‘or i o, someone states a universal proposition which he has
cvident only in part. For instance, someone st : 4 e
i i some individual cases. Sometimes he propo Y
accepted only by induction from some ing vidual ca ‘ ERith
-'lyilfg ‘this 1); evident to me;” and yet nothing is evident to him except those singular

" The process of Nicolaus’s condemnation was concluded in 1346 the inquiry was conducted
by C ar(];ina} Curty; a formal retraction took place on November 25, 1347,
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propositions on which he based the induction; nor is it cven evident to him that the ¢
singulars are of the same nature as faras the predicate is concerned (1971, §234, 11 §)

So what kind of state is the intellect in when a generalisation is
induction? It is a state of opinion—better, what he had described ,
habit  (habitus conjecturativus). The observation of past cases of rhuba
curing cholera or of magnets attracting iron causes this conjectural habit Iy
“rhubarb cures cholera, or that a magnet attracts iron”. As Weinberg (1948 70, n A2
notes a conjectural habit is an “Intellectual habit that is productive of conjecturg’

arrived af ;
as conjectury

habit which, in turn, “
conjunction (op. cit.)
It should be pointed out that though, as we have seen, Buridan allowed for 4
multiplicity of first principles, each and every of them arrived at by a locally justified
induction, licensed by the intellect’s natural inclination to truth’, Autrecourt allowed
only one first principle, viz. PN » @ a principle underlying all certainty and all
demonstrations. Hence, induction cannot possibly license knowledge with certaint yol
universal natural principles. But, interestingly, Autrecourt allowed that a multiplicity
of universal natural principles can be subject to a conjectural habit. :
Nicolaus’s critique of induction was very telling. A common medieval assumption

8. Pseudo Duns Scotus on probable opinion a
Before we close, it is important to note that a rather original treatment of inductioy
comes from pseudo-Duns Scotus in his commentary of Aristotle’s Prior Analytic, |
Until fairly recently, this work was attributed to John Duns Scotus but it is speculated
offers the typical Aristotelian definition (Induction s
“the progression from the particulars to the universal™) he is very sensitive to the
issue of whether induction requires enumeration of all particulars or not. Is it the case
that a “good induction” should consider “all the singulars™? (Question 8; Bos 1992,

81)." Pseudo-Scotus says that “induction is unable to conclude of necessity unless |

—_——

' All references are from Quaestio VIl (Utrum ad bonam inductionem oportet inducer iy
omnibus  singularibus) in Pseudo-John Duns Scotus, Super librum secundum Priorum
Analvticorum —teproduced in Bos (1993, 81 -85).

131
Widuction and Natural Necessity i the Middle A u

finduces meall singulars™. However, i the singulars are finite in number. then the
conclasion is demonstrated: “Assuming that there would be no more than three men,
muncly. Soerates, Plato and Cicero, then it follows necessarily: Socrat.es runs, Plato
fine icero runs, hence every man runs. However, it does not follow evidently, unless
e universal is added: all the men are Socrates, Plato, Cicero”. The problem, as
Iudo-Scotus pereeives it, is that an imperfect induction is such that the ameceder}t
iy be true and the consequent false (cf. Question 8, I11.1; Bos 1?92, 52). And .thls
't w0 sinee, according to a surprisingly modern reading of induction, it is possible
it the attribute that is predicated to the observed particul‘flrs doeg not apply to the
nievamined particulars; in this case the induction to the universal in the consequent
miphtbe false even if it is true of the antecedent. . o )
Fevudo-Scotus very clearly points to the fact that induction is no demopstratmn,
wiee the latter is such that the antecedent cannot be true and the cef:clu:?,lon false.
Ience induction cannot produce “evidence”——which I take it .to mean, 1:} this c.ontext,
itanty. Still (and significantly) Pseudo-Scotus thinks that 1mpF:rfict mductlQn car;
1wl “probable opinion™, which is sufficient for “f‘aith or persuasion’ of the un!ver'saI
conclusion (Question 8, 111.3). And by means of this probable ‘r‘nductmn, the -um‘v;:rsi
i ncquired. It is this kind of imperfect induction that generates “the natural principles”,
il as that all fire is hot or that heavy bodies, if unimpeded, tend to fall downwards.
How many singulars are required for an imperfect 1ndpct1?n? Pseudo—Scotus. cla:rps
(hat it is not possible to assign a certain number, but this will depend on the .d.w;:m.ty
ihe wmgulars in each particular case. The conclus.ion Pse.udo-Scotu‘s draws is t. at ]-:11
(he case of imperfect induction, the intellect is satisfied with l.es:j; eVldEj:’lce than in t e
cane of mathematics and that this is fine insofar as it stays within the “natural order

(Ouestion 8, I11.5).

. Concluding thoughts
tmluc:'on in ﬁm migd[e ages was entwined with the thought ‘that‘ the \.vor!d has a
111 metaphysical structure of natural necessities. Even nommall.sts dlfi not !:ler;y
hi+. though they took it that what grounds the generality and necessity of mclpcnve] y
inived principles is not relations between universals quares communis, but, ultimately,
wnilarities and differences between individuals, But mduct:on.could. not lead to
Inowledge of naturally necessary universal pn'nciples:——ancl hence, mducjuog could E:Jt
teveal this rigid metaphysical structure—unless the intellect pl.ayed an indispensable
role in it. Once this role became to object of dispute, the sceptical challez}ges as well
v weaker conceptions of evidence and knowledge started to bec.omfe available. "
Though they assumed an Aristotelian framework of scientia, the medlel:rg‘
philosophers developed complex and competing accounts of mfiucftlon. They. took i
(hat induction is the way to universal and naturally necessary pnnc1p!§s and aimed to
liow how what [ called the basis dilemma of induction could be avoided—how that
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P"imenides’ fragment B16 belongs to the Aletheia part and,lléeg
“vidence for a theory of perceiving. My argument is that B e

DID PARMENIDES HOLD A THEORY
OF PERCEIVING AND KNOWING?*

D.Z. Andriopoulos
Aristotle University of Thessaloniki

interpretation' that
ce, cannot count as
longs to the Doxa
hrastus’ testimony, shows that Parmenides

In this paper I will argue against Professor J. Hershbell’s

purt. and, along with Aristotle’s and Theop

helda theory of perceiving and knowing . :

"¢ yap éxdotot’ Exer kpaov ;:a),éwl‘! m?iwr/}d?mwv,
¢ voog avlpcinoict :rapéor.wcev-' 70 ytfcp avto
éatv Smep gpovéer uedéwy pioic a'vﬁ;?(w’rmm':«:

kal mdot kel wovti- o yap mhéov éoti vonua.

Fragment B16 _
Aptototéhng, Metd ta guod, TS, 10098

Professor Hershbell’s pattern of argumentation can be epitor.nize.d as ‘;‘gjllt{;\:csr
I'irst, he either explicitly or implicit ly employs ﬁvg general assumptlfms(i (?ﬁought vt
rhu‘]kjs exists, and vice versa (p. 6); (b) If something can be recognized,

i —23. Also,
| Ape Vol. 4, No. 2 (1970), p. 1

f enides’ Way of Truth and Blo, Apeiron, v i
; 1”:; H’Lﬁien in P;i'menidc.\-. Melissus, Gorgias (Afssen, ]959)‘ Hsuggc:sls :l}::cms
I lI ; t;ilion Although Hershbell has advanced [ ocnen's thesis he uses different arg h.
o . ‘eek Philosophy,

i i ing has been held by - (a) J. Burnet, Early Gree ;

] Il he advancing has been held by (a) : i)

I]h'thh:slz [I‘?rl(b) Gregory Vlastos, Parmenides Fheory of K;:-(;tllegge, T;anrs:?ce;c;r;’es
l’. : Phi i 1ati 7 (1949), p. 66 — 77; () L. aran, Pa ! :

2 i al Association, 77, (| T :
”"_' Amenc:’l;ﬁl;;l]l"lg%;:__ 263; (d) 1. Frankel. Parmenidestudien, Gatlinger Nal'chr{ch(il?;_l
])F;r;;la}lon (1 53 : f92 and others. However, (o a considerable extent my argumentation is
(1 P — : S,

Icrent than theirs and results in a fresh and improved nterpretation.
X
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k Th'ls ” Uni Sl‘ght[yf"é‘; j Romzllllia (1972) 1t was published in the volume Actes de la XII
5 g o X CAdoll M Hakkert 1LV, Amsterdam, 1975, p.p.
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