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st tion and Natural Necessity o the Mudidle A pes {

uthe muddle agesespecially alter the re-discovery and translation into Latin .c_
e Vostertor Analvtics. Tt seems that Boethius did translate Aristotle’s wu.c.ﬁm...s,..
Ialviies into Latin, 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 m:.a 1150. The
MZUGOH-OZ ;U 2>.HJGE~L tecommentary of the work was by Robert Grosseteste (1175-1253), written around

I 0 One of the key subsequent commentaries was Thomas >a:m=mm. " .
With the changing conceptions of induction there were changing oon.ﬁmﬁ:o:v
ol worentia—that is, of the kind of knowledge that was taken to characterise the

NECESSITY IN THE MIDDLE AGES

Stathis Psillos Lo ledge of nature. Most importantly, induction and its H.cm:mnﬁ,mo: as a means to
i i Wiive at universal and necessary truths were backed up by a certain Eﬂmﬁ:um_nm of
Ciierlity ol Athens sature, which grounded induction in the presence of natural—but not Eoﬁmvrwm_nm_ulw
. . I ities, i i i es 0
G;:&?-Q of Western Ontario woconnitics. These natural necessities, in .ﬁ:mma turn, _Ennm mac:qaon_ in the :m:.: 5
iy and their essential properties. This ‘inflated’ metaphysics of nature was the

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) v
“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 (i
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 lig
on the problem of induction. I think this is wrong. Aristotle knowingly introduce
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 §
the stage for all subsequent discussions of induction.

In this paper I will use 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 shal
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
West. In particular, T will start with Aquinas’s views on induction and then discuss the
theories of Duns Scotus, William of Ockham, Jean Buridan, Nicolaus of Autrecourl
and Pseudo-Duns Scotus). ,

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

nujor characteristic of the Aristotelian-medieval conception of :ﬁ:am.. |
I'hough induction was rooted in experience, it was taken .8 be justified as a means
I knowledge of first principles by the operation om. the intellect. .ﬁwr «_._Qn were
diflerent and competing conceptions of the role of the _:F:n.oﬁ m;&.:ﬁ_ views about
ihe principles that are required for a r:oi_namo.ﬁ_dn_ﬁ_:m :._aco:.u.us.. The common
iinator, as it were, of all such views was that inductive scepticism was not an
aption.* 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 BoE.mQ. a _.E”a of
knowledge which is characterised by natural and not by absolute certainty a::n.ﬂm: )
ol o ,_cp_mm that there can be knowledge of naturally necessary principles on E.m cmm_m. of
ovperience (Autrecourt). This possibility of doubt made room wowm form of inductive
icism, mostly in the form of a doubt that Emzn.:c: 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. meno :m<n, already been
fwo excellent attempts to draw this terrain. The first is by Julius R. .Em_.:amam 2@@.3
ind the second by E. P. Bos (1993). My attempt &m.w; .m_.cz_ theirs in two :._E.oq,
icspects. The first is that it is more detailed in the examination of the various &mc_._my
and their relations. The second is that 1 focus on the role of :m_.E,mw :woamm_.:n..m n
iduction. In particular, I try to place the various conceptions of _:acnso,:‘ 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 ::.,:.
were mainly developed in Posterior Analviics Book 11.19 and states what 1 take it

4 i : i scepticism in the middle ages, see Lagerlund (2010).
* All references to Aristotle are from (1984). I'or a number of perspectives on scepticism in the
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to be the main dilemma of ::_:_,,:.::, as this was (e ribed by Sexus Fnpiricig
induction is either perfect and Impossible or mperfect apg umustified. In section 3, k
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 Duns Scotus’s reliance on a self-evident my, _
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 P_,”
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 59_2_.::..“.

by Nicolaus of Autrecourt, inally, section § offers a brief account of ?ncmo-mne_:z.-._
move from knowledge to opinion,

2. The Backgroung: Aristotle and Sextys op Induction ;
According to Aristotle’s conception of knowledge, eépisieme—the kind of knowledge
that characteriscs science—is demonstrative and causal knowledge that starts from
first principles. Of these first principles, Aristot]e said that they are “true and primitjye
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 QmEo:m:m:.oF they capture the Causes of whateyer should be Causally
explained). So jf there are po universals, there are no middle terms; there is no
amEosm:m:.cE hence there jg no scientifie rsoi_mn_m@ It should be stressed that, for
Aristotle, al] scientific know ledge worthy of the name
universals) and poq knowledge ol particulars: 5 particular object ¢ ;
belongs to the Kind B) in virgye ol'the fact that jt shares with other particulars attribute 8
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: Al A 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 gencrality. 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 owmxoot:.o:m. The principle,
then, is truly and fenuinely general. Here 1s how Aristotle put it:
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Bl tion and Na

> ol bet rwise; of things
U suppose that what we know 1s not capable of bemg ::_C.S_xrmﬁ- c?mwn
W . It ) ) ; plon
capable of being otherwise, we do not know, when they —_M.ﬁu Huwwr:oé_ommm
observation, whether they exist or not. Therefore, the objec

15 ol necessity (1 139b19-24).

i istotle
« cpisteme for Aristotle is both general and necessary. Um:._cnm:m:ﬂ:. Mmmﬂoﬂ_o
| | ”_ﬁ._ca:o:o: “which depends on necessities™ Qm:u_m-_.qv mmE,w:w Mr o
_ i i i ofknowledge and that, in particular,
Iso thonght that experience is a source owl b
._ 111 with perception. How then can first principles Snam.n?dm _u.m w:o.ﬂﬂo .
\ristotle wants to exclude two possible answers to :._m%ﬁwmm:n:. i s
ATHES ) ate.
inci f which he never doubts) is mnate;
the knowledge of first principles (o : ‘ " g gt
i inci basis of prior demonstratio £,
i that first principles are known on the : < i
i / H_,:o% 09% known propositions). Obviously, the second mbmm_,Mw Maohﬁnmw_om
e i ion, i 3 ledge of first p
ini tion, it seems, for the know
‘0 an mfinite regress. A third option, : R
i ] ics, Aristotle takes perception )
ovperience. In Posterior Analytics, . P! St
[ | _ﬂnmm of particulars common to all animals. But for experience, :_o.EoMM Ma G
ANartg b
_ v o retain a percept) is also required. Actually, for Aristotle, oxvﬂaonox ommzon
(he presence of many memories of the same thing. And gxo:ﬂ t _mr 2 w_ ey
_: cs a universal, which as Aristotle says, “comes to _.wﬁ in the mo_ et
LLUIAERIAY . ; .._
__ rience, for Aristotle, is already general in that through it m_E:Mmqmm i
e : . i that Aristotle takes ex
i i he mind. So we can say i .
might say) is lodged in t ! i
i ich involves both perception an ] .
Vi — >peated memories of perceived
i stituted by the stable and repea i
o g i ledge of first principles?
i erience lead to knowledg,
nces of x. But how, if at all, can exp lea e . el
i ich first principles come to
agoge 1s a process by means of whic -
;.cwm that M which is not deduction (proof) and yet produces knowledge (

i asi i nd is not
1vieme) of first principles. Induction proceeds on the basis of particulars a
i ___.
wssible without them (81a40). . o, T
| ;P:.mﬁo:a is adamant that episteme cannot be mm_nom. z.:o:ma um_.ooww_“a e
:,..n_u:o: of particulars is required for knowled ge, and if _Jaw_n_“_o: mawwmm_ i
b imi iy 8a3-4 put it) the univ 5
i i U (as Aristotle 88a3-4 p .
busis of particulars aiming to “hun . e L
l _“”,:oim that epagoge plays a key role in acquiring w.:oﬁ_oamoic:.ﬂ :o_Hm MM: e
| I first principles, with the dual character of mc:o.im_._q m:n_. :aommm:w._._ i
.h i Hozw does not quite tie induction with cnumeration of instances, he doe
A 1S

] > vie 1 I: “it is from many
that it is by viewing repeated instances that we view the universa

articulars that the universal becomes _..<E_,.:__; _.xx",_.:. ‘ . —
____;_B: mEm we face a conundrum: epagoge is indispensable E.moE:m to mo_aM_d :
lirst H:m.m.‘_wn%_mm, but epagoge docs not yield .ﬂ.__.,_:.w:_. In __%,n_o:mm_wmu M”MHHM M_._a o
[osterior Analytics, Aristotle introduces the mp.F.___.jw.n_q.,,vﬁw_”ﬁ 2@“@ o b i
(f1exis) in which one is in when o:n._:_:f. first princ ___, _,,,.... c el e
P is to deduction. First principles become _f:.:s.: via induction, o an
LM&MMMMM ”M know them™ is nous: “it is by induction that we get to know the
whic
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principles, since this s the way pereeption s, universals™ (100b3-4), By Mens

(in Em Rnr:mnm.w sense of the world) jg one thing, an “pistene 1s another x::.:w._
Speaking there is no episteme of first principles, even though the first principles apg

rbwé:“ they are known via induction and the state of knowing them js nous. Heneg,

kind o._o Qo?mnao:m:,m:. ve) knowledge, captured by the technjca] word ‘nous’.

based on :.E:n:oa, 1S no less w:oi&m@. than demonstrative _Soimamm (based on
QmSOzm:.mso:v and is required by demonstrative knowledge, since the knowledge of

of general and :moammm.Q truths based on €xperience. But jn B19, Aristotle does no
describe how exactly induction works. He merely sketches how 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 inductioy

and state the ultimate causes of things)? The problem bequeathed by Aristotle to his
successors was precisely to explain how the method of science can bring under one
roof generality and necessity on the one hand and justification or warrant on the other*

It seems that by the time of the Roman world angd the early middle ages, induction

_—

w__ _0 m Tm(.ﬂ not HOCO_HGQ u n 5 u
—H— _= Q—.wﬂzuwmuc: 0_ .}.:m:..v__. POl rn OOﬁOQﬁﬁ_Oﬁ 4] wﬂﬂzﬂn_oz mn w:.gﬁ
\&_‘n—nﬁ E..Ah. wgr :N..m A@m_u— urMWv m:& m _c_u_n.w <=~¢ M —M anNM m Oor an €xXce &

V ——nm-— n—_mn_..—mnwwnu-_ sce

E..:E,v_n.,m are in place, demonstration rules; but the first principles themselyeg Ea..w
known via _zn._zn:o:. Since, however, first principles gre known, induction is noy m o
any way inferior to deduction when jt comes to knowledge; jt Just leads to g dj fleren
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S taken 1o be, by and large, gencralisation from particular mstances (o a general
“dmove from many past instances (o the next instance. So induction was
_ Iy taken to be based on an incliminable element of enumeration.

When Sextus Empiricus (c. 160-210) systematised the sceptical approach to
Hiowledge, he took it that induction (epagoge) is a reasoning process which returns
+ veneralisation of the form All As are B on the basis of instances 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” because it faces a dilemma. It
Wil cither progress on the basis of some but not all particulars, but then it is possible
that there may be exceptions among those particulars not surveyed. Or, it will progress
o the basis of surveying all (relevant) particulars, but this task is impossible, since
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 reasoning which purports
to vicld knowledge of the uni versal (something that we have already seen in Aristotle
(00) by enumerating particulars (something which Aristotle did not quite ascertain).
Il dilemma that Sextus poses is then quite forceful. For the transition from the
(nany) particulars to the (one) universal that they presumably share wil] always be

liaky” (as Sextus put it) unless there is reason to believe that the particulars already

‘cussed after Aristotle: induction is either perfect and impossible or imperfect and
unjustified (issuing only in plausibility). The very possibility of this dilemma requires,
cver, a shift from understanding induction as Aristotle did in Posterior 4 nalytics

crperience of particulars without requiring complete enumeration of instances—not
v\ cn requiring that a lot of instances Arc necessary. But, one may think, how possibly
van the universal be found from experience of particulars if there 1S no guarantee that
«/l relevant particulars have been surveyed and *fall under the universal?’

_

I'here is an important part of the subscquent discussions that 1 will not present here so that
his study stays at relatively manageablc length. Cicero 106-43BC), who introduced the Latin
lerm “inductio’ as a translation of “epagoge’, ook induction to be a form of argumentation
which moves from facts which are not doubtiul 1o facis which are doubtful “on account of'their
resemblance™ (De Inventione, Book I). Views about induction were expressed by Boethius
“nd various commentators of Aristotle, most importantly Alexander of Aphrodisias and John
I'hiloponus. An important transformation of the role of induction took place among the Arab
vommentators of Aristotle, in particular in the work of by Sina (Latin 5&8:5?-30..83.
le made an important distinction between indue W {epagoge: istigra) and what has been

iranslated as ‘methodic experience (cmpeiria: fegribay. For detailed discussion see McGinnis
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3. Aquinas and the role of intellect

There is virtually no reference to induction i

Theologica.® There is a however an example which show

First, because no body is in motion un]
from induction. Now it has been alread
and is Himself unmoved. Therefore it is

ess it be put in motion, as js evident
Y proved, that God is the First Mover,
clear that God is not a body (1947,31)

In this kind of argument, induction justifies the ma

jor premise of a demonstrative .
argument, viz., that no body is in motion unless it is moved by something else. By
induction, in other words, it is proved that En.dmm:omo;

From the example it is suggested that
induction yields a universal generalisation based on the observation of individual
cases (singulars, as he would put it) and that ¢
the universal principle is justified: jt delivers premises for demonst
Itis precisely this role that induction was supposed to
framework that shaped the medieval world view. In his Summaries of Logic, which
was the first comprehensive introduction to Logic, written in the second quarter of the
thirteen century and widely used and read for a long time, Petor of Spain (2014, 199)
described induction, qua a species of drgumentation, as follows: .

rative arguments,
play within the Aristotelian E

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

Aquinas himself presented his account of induction

in his commentary of
Aristotle’s Posterior Analytics. He cited Aristotle’s claim that induction is one of

the two ways to acquire knowledge ;
Chapter 18) and he noted:

But these two ways differ, because demonstration
but induction from particulars, Therefore,

demonstration proceeds could be known wit
that a person could acquire scientia of things

proceeds from universals,
if any universals from which
hout induction, it would follow
of which he does not have sense

(2003).

* All references to the Summa are from (1947).

Yy
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experience. But it s ipossible that universals be known scientifically without
induction.

S0 for Aquinas, as for Aristotle, experience is necessary ».9. Sn‘ r:oiwamm
ol umversals, Moreover, induction is non-demonstrative; _:a_mn:o: is wm_..,,.m owu
viperience; and induction is required for the r:oimmmo of universals, which E,M.
tequired for demonstration. Hence, induction is not .Ewﬁ.onw of the two Mmm\m Mo
iquiring knowledge: it is an mam‘whm.ﬁnwmm way to acquire it. There could be

ntia, if there were only demonstration. .

__._.“.,___ﬁ_..m.“_,msma Aristotle’s Mc:oon:o: of episteme, unh.mxw._.n was Srws to _,um a mmwmnmw“
(and perhaps ideal) state of knowledge—but one s..w:nm. for \_rnw“oﬁ_m_ Mn me __Mor
lullowers—captures what it is for knowledge to be scientific. It is know ge wi L
" certain, universal and necessary. Aquinas notes that :.m n.,mqmo: who has wﬁmﬂ_ﬂs M
omcething knows that it is impossible for it to be om,:n:z_mo AGOEEmEmQ to v.. LI M

I'). Induction, as it was typically conceived, delivered truths which were universa
h __“.M“ Mmmmmmmw_mnmi development in the middle ages Emn thereis a szzﬁ_os _,umgnom
two kinds of necessity—one absolute (1 will om;._ it ..z&a%&.:fnnm necessity) an
another relative (1 will call it, following most medieval H,_:ESE a&.zw& :mnmmm_Qw.
I'ie distinction has mostly to do with the fact Hrﬂ H,rﬁ,m is 4 new player in :._na_wé
thinking, viz., God. As Simo Knuuttila, Jaako Hintikka and .cmrmn.m have Em.a.n C mw,w
(e ancient (Aristotelian) account of Ewnommma\w by and large, Eni_mww :govmﬂw 5;8
universality. They have called this, the statistical account of E.oammzw. >omm. ,”_omoo
1. “what always is, is by necessity, and what never is, is .Eucmm_ge, QA.b:: ila ’ L
IV1). Hence, a property which belongs to .m: members of a species is a z_wwomwnmw
property. To be sure, this account of Sonm:q was m_.ocsam@ to the >:£~oﬁ EMQE@
ol potency or power, viz., the claim that mnnaﬁ_:m (properties in mm:ﬂ,mw_ &.oao: ”
(und passive) powers which are posited to explain m:.a ground nvm:mm. and mo s
tiature. For the present purposes, suffices to say that without @m:uznm this _uofmna. %
Jccount of modality, Aquinas (and Albert the Great before him) felt the nee to _,m:“
o distinction between what is necessary according to the E::,E_ order of E_nmﬂm%
what is possible for God. God does not act of natural necessity. God m.na M% Mwo is
own will: “His will is the cause of all things” (Summa, Part I, Omm,rwa, 19 .n. v.w

God, according to Aquinas, does create ?.:a preserve) the “natural or nﬂﬂam
(hings”, that is the order that characterises the action of the secondary causes _M, na m
I3ut God can do something outside the natural order. He can t._,oaznm the effects o
sccondary causes without them; or he can produce wm.mnﬁm sw:_mr mno.osamm% om“_mawm_.
vannot produce. Hence, God can act “supernaturally’—meaning: ccﬂm_mm the :m :
order. Hence, though something might be naturally necessary—viz., :Mhmm.mm_.w
iccording to the natural order of things—it is not metaphysically necessary: c
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choose to violate the natural order and perhaps reveal himself by means of a miracle "

Natural necessity, then, is a characteristic of nature. Itis, to be sure, an im pression
from God: God fixes the nature of things and they tend towards their ends. Still natury]
necessity is based on the “action of nature”™—what can happen is “what actual ly takey

place™. And, as noted already, it is contrasted to absolute or formal necessity (Summa,
Part I, Q82 art2; 1947, 920). Here is how he put it:

Aquinas, arguably, still retains the statistical account of necessity—but he restricts
it to the natural order. And, he also accepts the Aristotelian idea that natural necessity
Is grounded in the natures and powers of things. He draws a distinction between two
senses of possibility (and a forteriori, of necessity):

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 in which the terms of a proposition stand |
to each other. That is,

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

Given the prevailing idea that propositions have subject-predicate form, a claim of
the form ‘S is P’ is absolutely possible if “the predicate is not incompatible with s
the subject”; whereas it is absolutely impossible “when the predicate is altogether
incompatible with the subject™. But then, naturally necessary truths are not absolutely

_—

7 Here is a relevant quotation: “If therefore we consider the order of things depending on the
first cause, God cannot do anything against this order; for, if He did so, He would act against His
foreknowledge, or His will, or His goodness. But if we consider the order of things depending
onany secondary cause, thus God can do something outside such order: for He is not subject to
the order of secondary causes; but, on the contrary, this order is subject to Him, as proceeding
from Him, not by a natural necessity, but by the choice of His own will; for He could have
created another order of things. Wherefore God can do something outside this order created
by Him, when He chooses, for instance by producing the effects of secondary causes without

them, or by producing certain effects to which secondary cause do not extend” (Part I, Q105,
Art 6; 1947, 1155). .
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What kind of necessity then is there in the principles arrived at by induction?
When it comes to the principles that characterise the natural Sﬁla. there can ._un .cn_u.
one kind of necessity, viz., natural necessity. The first (and not just the wo:.m& principles
ol wcience insofar as they are principles of the natural order ow. things, grounded
i their natures and powers—are not absolutely annomme”.nw:%Em them does .E;
ny contradiction and God could certainly (if he so willed) nmumo._. co-possible
vme combination of events that is denied by a naturally necessary _uzznz.u:w|o.m. :“o
ection of Lazarus. Recall the example of motion noted above. >m:._:m._w says: “a
al thing is moved through the power of its mover by a natural necessity .Amzagw
it 11, Q104, art 5; 1947, 3738). If this principle, viz., Emﬁ S&mﬁa&m moves is Ecsw
by something else, is established by induction, ._:acn:g amSv__mrmm a naturally
necessary truth, And in fact, this can only be established by Ea:oco:.. .
I3ut how can induction deliver (naturally) necessary HEH:M_M. Aquinas, ﬁo:oi:_m
\iistotle, contrasts induction to syllogism—that is, demonstration. The latter is such
(It the conclusion of necessity follows from the premises—as he eloquently mm:.om.
Vil itis clear that induction cannot become a syllogism unless _uo_..:t_ﬁa enumeration
I lcasible. So the conclusion of an induction cannot :mnommm:_M follow w.cE its
premises—yviz., the singulars—unless there is complete enumeration. But this aonw
nol imply that the inductively arrived at _uazom_uﬁ.oﬁioq be naturally necessary. (0]
course, the inductively arrived at the general principle is n.E anw,_o:m%&mmr it is non-
(vmonstrably true. But this is as it should be, given that it is mq:wnn_ at by induction.
Aquinas took it that the universal is ‘over and above’ the ﬁmﬂ_oz_wa, but not apart
from them. How is this to be understood? In Lecture 20 of his Q.zzﬂminnﬂ to PA,
\quinas takes Aristotle to suggest that the universal _v one o::.:n_w the many acﬁ
hecause it has an independent existence (esse) but in virtue of the _._:m:onr which
considers anature, e.g. human, without referring to particular human beings, o.m.,.EmS“
hocrates, ete. But even though the universal is one outside the many as ..n.oa&a,mxmm
I the intellect, it exists in all singulars as one and the mm3m|:oﬁ.=aam:om:un mu... if
lumanity was numerically one in all men, but mnmoaim to En :.”.z:.oz of the @cmﬂ&..
\ccordingly, Aquinas advances the view that :s_,wmnmm_m. exist within n.rn vmn_nn ars,
though they are considered by the intellect as being EEQE the E.i_n:_m,..m, __ at _w
2 being species which can be thought of without :wﬁ:m any specific umﬁ.oﬂ ar o
his species in mind. Still, what is shared by the particulars is not a numerically one
universal. Rather, particulars belong to species and they belong to a nmnm_s. species
hecause of their likeness. As Aquinas explains, this white and .Em: SH_:S are si :._J_E, in
whiteness but they do not share one numerical Er:n:owix._m::m in both. m.:..:ﬁ;ﬁ
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, ._:m.m_scnr
15 it is considered outside the singulars, which undergo change. Furthermore, he [Aristotle]
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-

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 essentiall
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  im perl
induction. One way to put the point is that imperfect induction was rendered perfe
that is, it was completed, with artificial means—and in particular with a process
abstraction which was supposed to move from the survey of a few (but not 100 few}
particulars to the universal.

Albert the Great, Aquinas’s teacher, had noted that though in a perfect inductic
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 clausg
should be scrutinised. For Aquinas, there is no doubt that there is no other way to firg|
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, nd., 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 dows
it work? Aquinas renders Aristotle ‘nous’ as “intellectum’ but takes it that the intel]

I

a special faculry of the soul which possesses the power of abstraction, the exercis
of which distils the universal from the particulars.

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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antly, this process of induction vields all kinds of :,E_E,x__% ‘_E.oommm_.ﬁ
prncipless Here s his example: such a species of herb :.Q:m E,..on This _:<c,_<mm
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 m:no_n_m ao.z_n_ uoﬂ
W known 5.:?%: them; but the intellect considers the universal ..,izroc.p considering
wy ot the particulars™. According to Aquinas, repeated oammqm:onm of instances cwm
iatter how many they are) would still be at the level ommxvm:w:oow for them to u:o:
¢ prnciple (and to be known as such) it is required that the intellect abstracts the
universal from the particulars, .
How can it be wrm. the intellect has this abstractive power? In this commentary

e Bocthium De Trinitate, (Question 111, article 1) Aquinas commented E..Bm.% on

____ licient induction™ as “that which inclines the mind to assent to the first ﬁnnm_vmnm
standing or to conclusions known from these v_._sn_c_nm“. But he takes it Em.nﬂ_
the st principles are known by the natural light of reason: .meam_.@ _ucmmnm”vo
lipht ol the intellect causes assent to the first principles”. This light is .m:._dn 8,”:, by
G himself; hence “the light by which those principles are known is innate™. .mc.
wulucion—based as it is on experience—offers to the mind En matter of the :,E_
prnciples, but knowledge of them is achieved by the natural light of reason which
wives assent to them. .

| ___.,,:__vm__m key issue that we took Aristotle to have vme._mm:rma to posterity: :9“
luction bring under one roof generality and necessity on the one hand md_
jetilication or warrant on the other? Aquinas’s way out was that there is a mboﬂm.
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 . ,
lohin Duns Scotus (1266-1308) distinguished between principles such that Eo. intellect
~an know their truth “by its own power”, that is ﬁasom.u_n.w whose knowledge is Sowo_w
«casioned by experience and not caused by it, and principles ér&m wboi_m,amm ari mM\.m
fion experience—by means of induction. Principles ow.?o mnmn. kind are mﬁaa::“
e (Wolter 1987, 108), that is they are such that their 5..% is guaranteed by the
“onceptual connections there are between their ﬁmnsm.. ,Eo _...:so_.u_nm whose truth mro
witclicet can know by its own power are, ultimately, H:.Eoﬁ_mm which nmE:.: be an.::&
vithout contradiction. When, for instance, the intellect acquires the terms ‘whole m:.m
puit . by the very meaning of these terms and its own power to put them .Smﬁrm_.. it
Fiows (“without any shadow of doubt™) that ,m<mQ.€ro_m is mnmma.n, than its part’.
I'his principle, and others like this, are .E:Sﬂmm_ propositions ‘ which rﬁd
necessarily true—but they are not arrived at by induction. They are E@nmﬁ to what
wolus called abstractive cognition, that is a form of _nboimn_.mm which m_um,ﬁmoa
lion actual existence™ (2010, 581); hence it relies in no way on _.Hm @,Em applying to
ic particular thing. It is contrasted to intuitive noms_ﬂwcs, which is w:ca_mmmn of
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, Species
and genera, as he put it in the Summa (Summa Part 1, Quest 30, art 4 1947, 361y
characterise the common natures of particulars: byt common natures ¢x s “only fiy
individual matter” (Summa, Part I, Quest 4, art 4; 1947, 121). So as Eleanor Stunip
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 (species) uig
“abstracted” from particulars “by the considering act of the intellect” and hence ity
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 natures,
then induction is the process by means the universal “rests in the soul”, that is, thi
universal is conceived by the intellect as something—a common nature—shared _i_ ]
many particulars, without the intellect having in view any particular in particular. Thiy
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). This is how, hg

says, “the principle of arf and science is formed in the mind” (Commentary to PAE

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, say of man, without referring
to Socrates and Plato. But even though it is one outside the many according to the intellect s
consideration, nevertheless in the sphere of existents it cxists in all singulars one and (he

same: not numerically, however, as though the humanity of all men were numerically one, by I
according to the notion of the species. For just as this white is similar to that white in whitencsy, _
not as though there were one numerical whiteness existing in the two, so too Socrates is similay g
to Plato in humanity, but not as though there were numerically one humanity existing in the A
two.—) the principle of grr and science is formed in the mind.” (Commentary 1o PA, nd., 555),

" A few paragraphs later in his Commentary to PA, (n.d., 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 if
is received in the mind, is the first universal, no matter what it may be, i.e., whether it pertains
to the essence of the singulars or not. For since we find that Socrates and Plato and many others
are without difference as to whiteness, we take this one item namely, white, as a universal

different as to tationality, this one item in which they do not differ namely, 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
principles of science—is the same irrespective of whether or not the universal is essential or
accidental. This implies that induction is ubiquitous and delivers general principles simpliciter.
Can this passage be read ag suggesting that the universal is numerically one over the many? |
doubt this because Aquinas stresses—again—that the universal is one over the many “once it
is received in the mind”.

e i e P bl e
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B i : —i iquitous in
s Kind of process  the coneeption of the common nature—is ubiq

inci & ies of herb
cionce Itis by means of this process that H:._:nﬁ_.mm such as “such a mﬁwn_m‘m M.sn_ 7
heals lever absolutely™ are taken to be rules of science, vmmoa on oxun:a”mﬂ ey
juiticular on repeated experiences of instances of ammEE_.:m cases—e.g., 0
cutinge Socrates’s fever and Plato’s fever and other v.m_uom_w 5 m“ﬁnwrnzo: —
: 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: _1.0“ ﬂﬁ“ _Moz_
i ) - O .._
i i t the sense introduces the universal in :
Wy e, by way of induction, tha bt
i : i ” (Commentary to PA, n.d., ;
imasmuch as all the singulars are considered” ( g S
i i have to be enumerated. The intellec .
does not imply that all the singulars e
i i t it does not have to go to the un
Il 1he singulars through the universal, bu . i
____,:_au.mamM 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 :_5 .EH_H_.
L= : : i . .
1y plic metaphor of the battle to illustrate how perception Em:_m ::_.wﬁm,n s _wwz_m
I. He says that the knowledge of universals comes from vmqn%vrcn. n_mm in ﬂ . Emm
. takes a stand, then another one does, a
vhen a rout has occurred, first one man : e
,_:. ther, until a position of strength is reached. And the soul is such as to be ¢ pa
to undergo this™ (100a10-15). , . -
_.E%oww a notoriously difficult passage. I take it to suggest a_m_“ E“w ::EJ_.MHMMH -
i After a disorderly retreat in a battle, a so take
the pattern among the particulars. A , : :
| _ h.*_qa and then another, and soon enough there is a formation of mo_ﬁ_:_ﬁw E&ﬂﬂ.ﬂ
._, W <mmwr_o and effective. (Note that Aristotle says that the U_d_n%mm nn:._om o=_ s
. i f 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
the formation.) There could be no know he L =
i i f the positions is base
it soldiers and this knowledge o
positions of at least some . . s D
i ion that the soldiers constitute (the u 5 P
cuperience. But the formation : o e e
1 it i ived even if not all soldiers have
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
"H_., other particulars are the way they arc (the rest of the soldiers take up the position:
LV
they should). . -
vm“oEEo:m:m on the battle metaphor, Aquinas (Commentary 8%.? :.M..ro:_mw
notes the following analogy: “So, too, from the sense and Emﬁoﬁ‘..o %un 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 BEnE@BunM of ﬂﬁﬁ._rwwm;n
- SR : . “principles”. For this, the intellec
i * i ‘tual knowledge of principles”. For this, .
s not “sufficient to cause intellec _ lge of | (
mm indispensable since this “makes things intelligible in act by abstraction of universals

i i 557).
articulars” (Commentary to PA n.d., .
m.cum_:vm: mavonmhﬂ piece published in 1909, Fr Raymond noted that the method that
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propositions, such as “Socrates is white’, or ge
herb cures fever’,

But how can it be that the some universal principles are known from experienc
In Question 4 of his Questions on the Metaphysics of Aristotle, Duns Scotus raises |
question of whether gy i the fruit of experience, where he takes art to be knowled
of the “reasoned fact”, that is knowledge of the reason why. .

neral principles such as “this Kind of

to know firsz the singular propositions and then (in a temporal sense) the principle that .
“is proved from induction”, Scotus’s reply is that knowing the singulars “js only the'
occasion of knowing the principle, but it is not the r
§67, 100). Perhaps, as he says, induction “in a simple and unqualified sense™ yields
proof, but only imparts “in formation™, The principle, according to Scotus, is endorsed !
more strongly than “something singular arrived at by induction”. If it i not necessy

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

cason why it is known” (19973

(-..) 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 mpeded, the conclusion follows in an unqualified sense i
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 Ca)id i
for the most part uniformly and orderly™, This, he says, is a propositi
a simple and certain fact.

into a proper-
the many singulars and the meta-principle in an unqualified
this meta-principle turns, in effect, an imperfect induction into a perfect one, without
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v be known on the basis of experience

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

tpeal tormulation:

As lor what is known by experience, 1 have this to say. Even though m%maﬂ:
does not experience every single individual, but o:@ great many, ﬂﬂ.c“um”:%
experience them in all times, but only frequently, still he r:o.s..m infalli VTEM
it is always this way and holds for all instances. He w.boim this is E:,,E M, s
proposition reposing to the soul: ‘Whatever occurs in a mammm many ins M_,E“_
by a cause that is not free, is the natural effect of .EE cause. H:_m propos

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 m:éb,mi no:mﬂc.mnm mw HM
v (which is not a free agent) is the natural effect of this entity—that is, it ov,m i
tecessarily from it. This principle is meant *o,alamo the gap _umgwn_.ﬁ past qwﬂﬂ _Ewd
il cxceptionless (and necessary) generalisation. In o&.n_, words, it is Enm:wEmw i
Wiy imperfect induction into a perfect one, by m.ch_w,Em a reason to con ¢
unevamined or unexaminable instances as being alike with the ones m__”mmau\ w:?n.v& :
I'or Al practical purposes, MP-S offers a Justification of ﬁ.:n claim ,Q sic de n.m..ﬁmw.m@.m :

What is the justification of this principle? Here is Scotus’s ﬁm:E%: mﬂ .
understand it, anyway). A non-free cause cannot ?.o.ac.nm an nmw.ow mo&n, _M..mo_.snn,v
It upposite some other times—for a non-free cause is ordered” ( nnﬂ. M_“u_ e
o bring about an effect (this is exactly whar it is for it to be non-free). _ wm o
¢ produce an effect or its opposite, or no effect at w:. Hence, a casual cause s
(1115 not ordered to) produce an effect most of the times. Hence if a cause pro : ;
i clfect most of the time and it is not free, itis a _.amEqm_ cause (that is, ”_m: w nmvcﬂ.
vause). The effect of a natural cause, being an invariable consequence of this cause,
the “cffect of this nature as such”, -

! tus’s meta-principle MP-S: .

MI ._ ,uoﬁ ,”MM_M%MM in many anom 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 nmzaa.: Wm
ied without contradiction. Hence, it cannot be absolutely necessary. But oEM it mn”
unded in experience? This is not possible m:rﬁ.. How then ﬁ_o.nm MP-S come to H_.M :
i the soul? How can it be that it is known by the intellect? I think the answer is %n
his kind of meta-principle expresses the very ﬂmn o\. a natural order. .,:_ozwr it n..u_._m =
denied without contradiction, it cannot be denied without also n_g.w_am the very M_ :

vl o natural order; more specifically of the idea of natural necessity. C:an&m: Em
1" lerms amounts to understanding the idea of natural :oomm.m_u\. It is in this wmnmmﬂ_m
(hnk, that the intellect knows it and it is in this mobmm‘ that .; _m. mm_ﬁ.nswnbﬁ Mo%n
did challenge the Augustinian idea of special natural illumination and favoure
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: ; oo y xperience 1o have knowledge of
view that the intel]ect has a naturg] POWer to “combine and divide” (Wolter 9§ Kowledge of a principle (a principle :....:._._v_.__.ﬁ.____x:_.__,”__,..._z.“ _.,__._,,_M_::ec__ cnough to yield the
126). Though God js the remote cause of all knowledge of principles, the proximg R instances and r.__,c;.f_rc & __up.,..f .,.,_r_ f _“_‘ r._,.&.. .d:m kind of reasoning, Scotus
cause is the intellect and jts power to understand the conformity there is between (g (iclusion that something s the case “in all insta ;

¥ e - LT} " * —Q
spes, could only conclude that something “is probably the case”. As such it .8:8
sily be an “occasion for producing art or mommnnn:..}_,o move .coxcsm the ono_“”_m.om -
e actual possession of even the lower degree of science, a principle such as

terms of a proposition. In particular, the proximate cause of inductive w:oé__,...._xq
the intellect s grasp of MP-S,

However, induction, even strengthened with 5 principle such as MP-§

J SO ; t what is observed in many
offer knowledge of the reason why—it offers only knowledge that. To make this claii  juircd. For it is ﬂ:m s ::.“_M__M.”ﬂwhmwwmw_wmﬁrwammﬂowﬁﬂm ”.”Hﬂ to generality, when the
Scotus distinguished between two Ways to proceed if one starts from observation gf 8w i “necessari ¥t s >
particulars ~ lilter 15 based on experience and Easmﬂo:. for knowing the reason why the

The first is to start from experience but Us¢ a general principle which oy I _:.m:é knowledge on_qu”M M.Mu%oﬂwmm,wuwmmmw_u Mqom .\UMWM&ER,.: the difference
evidently; then one may rely on this principle to draw g conclusion, which thoy _ Il uns. As mﬁo.Em mwu erson and an expert, who both lack demonstration of the
initially known only through experience, it is now derived from the first princip B erw “N an inexperience pe i d only believes that something is the casc
and hence it is known with certainty. To illustrate this, pe uses a case known fi i Hhuse of a fact, - n.mﬂc En:EMﬁ“MM_MMMM the qunnm knows the fact “with certitude
experience, viz., that eclipses of the moon occur frequently. According to Scotus (g« . 1hat a certain herb is hot),

sl without doubt” and her knowledge is licensed by the _.u:..nnim that nature sw:h
uniormly and orderly—that is by MP-S. As noted above, .:=m is raoé_&mﬁ o<n:.n__ “_

h demonstrative knowledge. Hence, for Scotus, induction does deliver _Sos_w wp.
with certainty and infallibility, but it cannot deliver knowledge of the reason why facts
e the we re (that is, of their causes). . .

1 “_,_,, ”HWQ_”NM% A:o.“ﬁn_ how causal knowledge u:womaam from first w:mn__u.?m ,mm
dimonstration. But Scotus goes on to suggest a certain way by means of whic ﬂ.m
taues of certain effects can be singled out and be known. Suppose, he says, Em«m is
m A in which factors B & C are present and one wants to find omm which is ﬁw
viine of an effect D. Then the proper way to proceed is “to separate %.m .u.o:wumi
vauses. ITB is found without C and if D follows from B _ucw not from C, q._._a: in m:zm”o:
V. 1 15 the cause of D. This is how the cause of a particular effect is known when

reason why this fact oceurs is not known from experience (though the fact jtse
known from experience), but has to be delivered by a demonstrative argument
this case, there js a general principle known evidently: mwmo_ﬂﬁrim opaque is plac
between a source of light and an illuminated body, it obstructs light from reaching hy
illuminated body (the body is partly tlluminated). Then itis discovered by “divisig
that the earth js such an opaque body placed between the sun and the moon, T It
procedure will yield demonstratijye knowledge of the lunar eclipse—not merely
through experience as before “the discovery of the [evident] principle™. 4
The second Way 1o proceed is suitable if a first principle cannot be know
evidently. This js when we must satisfy ourselves “with a principle whose terms
known by ¢xperience to be frequently united” (Wolter 1987, | 10). This is a case
enuine induction: it js essentially based on ex erience of re etition, In this case, (li N : s bri several ways in which
Macﬁ,m:.mm:.o: (the first ﬁ:.:n_.v__ow\ is licensed %w virtue of :.__”,.u maxim MP-S. Scot ¥ wveral are conjoined (1997, mqe_. mwo:_“mmﬁmmﬂ_ﬂmww W:MM% C cannot _UW separated.
notes that this maxim emoves “uncertainty and fallibility” from the generalization thi method can fail. For Emsnnm, : %.. M_Q:ﬂn_ can, strictly speaking, deliver only a
and it constitutes the ultimate degree of scientific cognition As an example g Mo _:ﬁonm::u‘... mnomcm :Mnmm e __Mrn Gilise om_U if D can exist without C. But
the following: “this herb of such species is hot”. The thought is that the max . 2 sutive conclusion, viz., that C is no ,

hBisa
; : : g o i heat are the effects of fire. Or it may be that thoug
effect in many cases of a cauge that is not free js its natural effect”, would license thy - viise”, as both __mrﬁ. mma s fficient for D; hence it does not produce the effect D,
conclusion that herp X js hot. This is genera] and necessary principle which j _ ol ;_ﬁam.u o woa. Uw __“u”m_.ﬁzoﬂ wiiGettior Dy
universals. But jt is arrived at and known only via grasping the more fundamen; fough it is U = ssible, is far
vnunmu_n-[m principle of induction as it anl.u.\zv,mm = I'his kind of discussion suggests that nm:.m& _Sos_am mmw.wwmumww cowznm causal
MP-S, therefore, does yield _.smm_:v_m and certain w:oﬁmn_mn of prine . - loni trivial.  Various mmmcﬂﬁ:o_“_m need Smwwn_w %ﬁ_uwow w:gwmmw e MQ saffciest
T Desienoe; did ¥oL, Wi w:os_namn that and not r:os_wmmm o fe . . _.; = m.wo:m mMMM_Mﬂ%mﬂﬂmMoﬂmn _dw”ﬂ Scotus insists that the association of two
. ; o . : awthe case of com . . . |
,H“Mo”wﬂ Muwwvmﬁmsﬁhom by proper demonstrative syllogisms ultimately based on ge lictors (the presence of a regularity, so to speak) is necessary for causation and causa
es. . :
. . . . wie i he puts the point:
It should be stressed that induction cannot lead anywhere without a maxim such s Howledge. Here is how he p Fo
MP-S. In Metaphysics, Question 4, §§21-23, Scotus stresses that it is not enough
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Also, given the casc that in one
from C, you do not know this to
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). b

Causal knowledge is

beyond single (or a few) instances to

perfect one and by doing so, i
arrived at by the aid of MP-S 1S 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 :o?i...._m

Scotus takes it that first-order principles known by induction are characterised by the

general knowledge and hence its possibility requires movin

mstance you see 1 follows from 13 buy _:;_._

be the case in all instances. (...) Therefore,

a general

5 b

lower degree of science (that is of scientific knowledge). To make this more precise, ._

Scotus argues that first-order
various things have: what the
best we can get from experien
by nature” to be hot; that is, it

is how Scotus

For if an attribute is an absolute entity other than the subject, it could be
out involving any contradiction. Hence, the
d on experience would not know whether such
is actually so or not, but only that by its nature is it apt to be so,

Separated from its subject with
person whose knowledge s base

a thing

The reference to the
can be conceived withou

absolute power. But there
natural causes have bee

put it;

principle of no

Ordained powers ¢ reumscribe the realm

But this distinction betwee
Ifa principle like “he
be denied withoui contradiction—the

induction, aided by MP-8,

cxpressed by the

ol species X g by its nature apt to be ho
‘aptitudinal® is, for Scotus, to mark the fact that experience can only lead to naty

necessary
In Scotus’s

principles, which can be denied without contradiction.

case, an appeal to higher-

principles known by induction describe the aptitudes
Y can do—what they are capable of doing. Hence, the
ce is that, for instance, the herb of this species “is suited
has the “aptitude™ for an e ffect (Wolter 1987, 111), Here

t 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
is also relative or ordained power; that is, the powers that
n ordained to have. These powers could be suspended by God,
though Scotus thought that God does not interfere with the natural order of things,

nabsolute necessity and relative necessity creates a problem, |
tb of species X is hot’ is not absolutely necessary—since it can
uncertainty and fallibility” which are removed
by Scotus’s MP-S are conditional on the absence of God’s interference. It follows that
yields only conditional necessity and generality. And this is
locution *herb of species X is apt to be hot’; or by the locution

n-contradiction is very important. Whatever

B

of natural, as opposed to absolute

t’. To render empirical-inductive knowledge

order principles like MP-S aims to solve the
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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 Autrecourt.
Huridan denies that there is a single principle, whereas Autrecourt denies that there is
i such principle.'®

% Ockham and single instances
Willlam of Ockham (c.1287-1347) is Justly famous for his nominalism. He
on natures, or universals, are entities existing outside
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 ES:oﬂ and
the thing known, and most of all, no species” (2010, 626). In particular, Qﬁnznn,nﬁ
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 be _Hn 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 mx_ﬁm:.ow. 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 universal,
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 “relates
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 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 oEnnﬂm 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 words,
¢ 1S N0 res communis shared by all fires. But the substantial predicate “fire’ applies
f0all and only fires.

I'or an overview of Scotus’s philosophy, see Vos (2006).
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In Sumima Logicae Book -3, chapter 31, Ockham characterises induction ay
“progression from singulars to the universals”, following Aristotle’s definition. A such
it is a species of argument or consequence. As he notes, for induction itis required thaf
“the same predicate” s in “both the singulars and the universals and that the variatiof
is on the side of the subject”. What does that mean? There are three kinds of variatiof
on the side of the subject.!!
a. A demonstrative Pronoun in the singulars: this one runs, and that one runy
and so on for all the singulars; therefore every man runs, !
b. A demonstrative pronoun with the subject of the universal proposition: this
white thing runs, and that white thing runs, and so on for all the singulary,
therefore every white thing runs. p
¢. Proper names in the si ngulars: Socrates runs, Plato runs and so on for all (he
singulars; therefore every man runs., ,
In all cases, the sub jects vary but they all fall under the same predicate (universal), [y
terms of the example of the fire above, it is natural to think that the generalisation “All
fire is hot” is formed thys: this fire is hot, that fire is hot, and so on for all the singulars;
therefore every fire is hot. Hence, it is like the case b above, where a m:&m_mn_i:_
predicate “fire’ applies to all singulars. i
Note (again) the clause ‘and s0 on for all the singulars’ (ef sic de singulis). It e
this clause that turns an imperfect induction into a perfect one; and hence, into N |
demonstration, As we shall sec in the next section, it was Buridan who challenged
this move most forcefully. For the time being, let us examine Ockham’s account in g ;
bit more detail. §
In Summea (Part 11 I, Tractate I, chapter 10), Ockham stated that some principles
are known only via demonstration, but others are known through experience—e.g, |
that every herb of a certain sort cures fever or that the moon is able to be eclipsed.
The starting point of knowing principles through experience, Ockham says, is the
senses—they grasp various sensible things, e.g_, that a particular fire is hot. Then the
intellect takes over and notes that this fact that was given by the senses has various
consequences, e.g, that if a certain thing X is brought near this particular fire, X
becomes hot. This is brought out by a certain counterfactual conditional: if X had
not been near the hot thing, X would not have become hot, By this procedure, the 3
intellect grasps this Very proposition “evidently”: “This hot thing heats™. This is still
a singular proposition. Its generalisation relies on a certain meta-principle:

e T

o

MP-O: “when something agrees with one individual it can in the same way coincide
with another individual of the same species”,

-_—

"' As Ockham explains in Summa Part |, §19, these three ways are different ways (o refer to
particulars. ‘Socrates’, ‘this’ (when pointing to Socrates) and ‘this white thing’ (when pointing
to Socrates) all refer to Socrates—and in general to particulars,

L}
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Based on MP-O, the universal proposition is formed and zcc.w?na_ “Every ”mﬂ 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 m_._oﬁwm. (2007, 167) .

I'he universal proposition arrived at by MP-O is modal. Tt mmmowmm ﬁrmﬁ moq:mm Hﬂ_.m
¢an do; or what something has the power to do. We shall see the .m_@_mnmsnw _.ur r_m
imoment. For the time being, let us note that MP-O Emw.m a similar _,o_w.é_ﬁﬂﬁ e
tmaxim introduced by Scotus (MP-S above). It is taken to ficense a :mnm_,:o.n.wﬂw.ﬂ
«wmething that holds of a member of a species to ,ab. members of S,o mmooda%r _ e
i 1s hot, then all fires are hot. To be more precise, the argument is t E_.. : ;.m
i+ hot; the heat attributed to this fire characterises all other individual fires; therefore
eV ! at. .

_z“ M.M rw.“_:mME an apparently inductive m.wm.camﬁ‘ into a ‘anEosmﬂB”:ﬂ n..:ﬂ

\» lic explains in Ordinatio, Book 1, Prologue, O.zmm.:ca 2, mnwo_m mm ﬁw m:uﬂ_wrm
cverything acting in the same most specific species is mwon_c.osé 0 o: ects o e
ame kind” (2007, 225), acts as “an extrinsic Ea&m term” which EH.:w ﬂ, e ﬂamca ‘
mio a demonstration. The example he uses is different, but the point is the mﬂ_dn..
I'his herb cures such an infirmity”. This, as the case of w.ﬁmﬁ. m_w,o<w, is _mo:rwwﬁ :_m
lnown from experience. But from this contingent truth s&,_or is mSnﬁm y c_“q”_u
ihere can be evident knowledge of a demonstrable conclusion, viz., that :nc%Qm HM .
ol this species cures”. For Ockham “This herb cures, 5&8@3 every MM _ 08 i
pecies cures” is a demonstrative truth “not z.:o:mr some intrinsic middle .QM__”,
which when it is adjoined, will produce a mu\:om_mq.a_ but E_.oc,mr an nﬁq._:m_n_..ﬂw. Qm.
numely, ‘everything acting in the same most mmon_mo species is Edacmzﬁm of e Em: :
ol the same kind’. ” MP-O does not turn induction into a mu,\:om_ma. strict %_.mm”.m_ #mma.
ind yet, it replaces an ordinary induction by a Qm,.dosm:mm:d m_,mcaﬂ.;, >m_nw¢ a >
()ckham notes that a principle such as MP-S “is necessary ,m:n._ os.aa_: y acam...:.
whatever absolute, or properly following on the m_umﬁ.u_smo. mc_unamm ina wmﬂ_wuoﬂw
in cach particular of the same kind something can coincide Mw Eo mﬂ.ﬂﬁ_ariﬂwr M w:nm
*’6). It is in virtue of this principle that we can no.:n_caw that “since t :mw aw omﬂ -
1 quality that is the principle of curing such an infirmity, every such her
__ ...,M”-M _MMn‘mm_ difference between Ockham and Scotus is that for Ockham ._d.-mp,eﬂ__m
instance is needed—no repetition or frequency .... necessary for a mosm_.m._ E._“m_w Mw.
\ctually, this is the case only when infima species are nosnm_.dnnn that _m_m .:a_wsw :
species for which there is no further &.ﬁ,_e..ﬁ_.:.....:,:. ::_r. Eamﬁ. specific :mEB_ ap.u . M .&m
(ckham explains in Summa Part 1, §21, a z_._r_._...:...ﬂ _m_ predicable of many individuals,
] ies is predicable on/y of individuals. . ,
;:n%ﬂrﬁ%ﬂﬂmﬂmh%e to _umnm:o that an infima species :n.m: be w«.ﬂo::% oom.:wwﬁ“
through the knowledge of one singular _::_,:,.ﬁ,:_::_: that is, by knowing :% ommwﬂmwn
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 mvwﬁmm is _Mm“ rod
lor the cognition of the generalisation about the genus: hence severa particu
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required. :

It is no surprise that Ockham describes the transition from several species (o F
8eNUSs as induction (2007, 226). For the acceptance of 3 species-related generalisatiog
amounts, actually, 1o demonstration  from a single instance which possesses an essentigl
property, vig MP-0, 16 the Proposition that ajj members of the species possess this
Property. But the acceptance ofa genus-related generalisation requires the enumeration
of all the species that fa] under the genys and (at least) one instance of each species,
A genus-related generalisation wouyld require a principle such ag “whatever coincidey ._ §
with Something contained under a genuys, it coincides in EVery case with that genus™,

Let’s call this MP-O’, Ockham claims that thig principle “wi|] be received through

€Xxperience and jp 5 Way through induction” (2007, 225). Far from being self-evideny,
MP-O’ js an empirical principle. Here js his example: “Every human being can grow,

animal can £grow”. Note that this is an induction; it relies on the clause ‘and sq for
other particylar cases’. This clause might well turn ap Imperfect induction into 4
perfect one, by according to Ockham, in the case of genera the clayge ‘and so foy

has an empirical grounding, being, in effect, a Wway to express MP-¢)*

a species-related inference would be easy to grasp, if the thought was that an infing
Species has an essence shared by al] jis members. If this were S0, then a single membey
of the species would be an ‘essential representative’ of 4] other members—hence 3
single instance would be enough. If, in other words, all memberg of an infimq species
share the same essential Properties, then, if 5 certain essentig| property is known to e
Possessed by a certaip individual, it js possessed by a// indj viduals of the same kind,
But as we haye seen, Ockham denjes that there are Common natures o €ssences of the
species. Actually, he denies that the species is anything substantja]. How, then, can he
claim that the members of ap infima species are such that the essential Property of one
of its members js the Same as the essential Properties of the other members?
As Paul Vincent Spade (2000) has noted, Ockhary does not deny that there are
individual substances and individual qualities, Actually, apart from these ‘things’, not
much else is posited. Ockham allows predicates—whijch stand for concepts and not

In Summa part 1, §22, the Species is not i the Particular, but jt is Predicated of many
particulars, The species is the genus plus the differensiy, The latter s predicable of
one species and not of others. As Ockham Says: “it is called the essential difference
not because jt belongs to the essence of g thing but becayse it expresses part of the
€ssence of g thing and nothing extrinsic to jt” (Summa, part 1, §23: Loux 1974, 98).
The difference js not a separate thing; it is not 5 real entity present in the species,
Rather it can pe predicated of ope thing and not of another. Hence, differences are nog
essences qua Separate entities, but individualg have, nonetheless, essential dj fferences.
These are always “concrete in form” byt there corresponds to them general abstract
ty of Socrates s distinct from the humanity of

15
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IMlato but they both fall under the predicate *human wc_._ﬁ..}:a they do mmuﬁﬂoﬂ“w”%w
therrsimilitude. The members of an infima species are alike mmnmwo&owm: w o __M
the species is predicated of them., When OoE.EE.wmu.a .9& they mma.a mem,n ”ﬂnw e
fcans that they are all alike: they have similar individual ¢ssences; that is Mn :
wnlar individual substances, €.g., men, fires, or what have you (see Summa part I,
| ._.._, ”,_:”:“MMMMW Mm._mmnmzo:m. First, Ockham m%.::.m that nrw m_.:mﬂm._:mmmznn
rence is an ideal case, In most cases, many instances will be required. It is qo easy
b o IS Was not a spurious cause and that, instead,
hing else was the cause of a certain effect since “this species of w\mmnw MMH:MM
occur due to many distinet species of causes” (2007, 168). ﬁ:m .Ecﬁ.% m 5t
enethen the evidence that an essential property w_mm been identified. wnozn.c o
e _.:m__o: of the inference, the universal principle, is _.,:on_m_.. A can cause (pro o=
I A5 Ockham explains in his Summa Part 1, §24, a universal mn:a_‘w:mms”:, M_“M o
I'very fire is hot” is metaphysically contingent. God .Qw:E Hmwm a Mo S:F it
hot :.cznn it is possible that the subject of the Eonoﬁjo: exists, s“: out mm“w m.lz
property attributed to it. But a proposition such as ‘Fire can heat % :n%:m, M,_woam_
cannot be false, if something is a fire and does not cease to be a qo.r is i
tharacter of the principle leaves it open that, although A can cause wm_ t n_,w Ec .W\Em
\ without B, because A is prevented to bring m_.uoE B. The modal n_._mao er s
principles, that is, grounds their natural necessity and allows that ere mig
¢rceptions to the actual eneralisation,
rmw”omwu\ Mo_. nt that smw have to keep _,=.::,=m is that for both Wncem m“._a “_u_“u”_._w%
viperience is a source (necessary condition) _qE.. _m:os.._nnmm 0 .mo:ch p E_uﬂ:o
which nonetheless can be denied without contradiction, but experience (being

lurm of observing frequent associati i , :
_:__E the intellect, which provides (and mqmm.wﬁ principles by means of Er_o.r

universal propositions are formed. These p

lilemma of induction (recall: induction is cither imperfect and unjustified or perfect

i ity atural evidence
o Buridan on natural necessity and na ; . .
q MM.H Buridan (1300-1358) was perhaps the first Eo&%ﬂ trmom&v:ﬂ. to rmwm
loveloped a full and novel theory of induction and its Justification. But irmm is
_:.ﬁ.E_u:_un‘.v In Summulae de Dialectica, (Treatise 6, chapter 1, 6.1.3), Buridan

characterises induction thus:

ral singulars to the universal that has to

i ion is a reasoning from seve : .
e - and so on for the singulars:

be proved, as in ‘Socrates runs and Plato runs . |
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 ™ | N
in virtue of thig clause that, according to many, “an induction concludes formally and
of necessity”. As we have already seen, this view Was going as far back and A Ibert 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 4
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,

syllogism, since the unj versal principle is nothing but the conjunction of its instances
Here is how he put it:

[ 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 dogy
Jupiter, nor does Saturn; therefore, no planet twinkles ’,and then a reduction o
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

syllogism. But suppose, for the sake of the argument, that it does— what would this _..._ 1
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 -
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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, based on
| I conceptualisation 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, for
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 Buridan
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, such
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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ise, lect forms the generalisation that, for instance, every

i i ~Principle which licenses the claim that yl)
i e observed Instances of fire, but _unnz:zq. :

i + it has found no instance of a fire whigly
nobserved fires are not (or will not be) hot
order generalisations, pe they about magnety
. In this Process, induction remaing a genuing
nduction progresses from the particulars to thy
ed not by an extra premise (the clause “and o |
intellect’s natyra inclination to truth. Here 4

And the same holds for aj other first-
or herbs or rhubarbs, or what have yoy
non-demonstratiye form of reasoning. |
universal and this progression is licenc

on for the other z.:mc_m:m:u but by the
how Buridan sums it up:

According to Buridan’g model, indyction starts with the observation of particularg
and the lack of counter-instances, How many particulars are required? “Ag many as
would suffice to generate belief in the universal conclusion that js inferred”, Buridap

says (2001, 400). Then, the intellect “on the basis of jts natural inclination toward .
truth” and lacking any reason to think that the unexamined cases wij] be different
from the examined ones, inferg ?o?&mﬂ@:&&:ﬁ&ﬁ the universa| Proposition. This,

Buridan asserts, is “ap indemonstrable principle, to be assumed in [the given] art or
science withoyt demonstration™

What exactly is the intellect’s natural incli
let us place j in the context if Buridan’s 2
developed in his Quaestiones in Duos Aristo,

One of the key sceptical positions against th
was the following:

nation to truth? To address this question,
ttempt to block scepticism, as this was
telis Librog Posteriorym Analyticorum. 12
€ possibility of scientiy he tried to rebut

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

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

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

—_—

" The | atin lext of the

Ouaestiones and an English translation are given as an appendix in
Economoy (2009).
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e inds idence that can
el reply (§14), Buridan distinguished between gw‘ kinds c“mﬂnom oavcmm:oz
hin _,.__,..,..,_._ﬁ,ﬂ.,_:...:.. Evidence “in the EEGB@Q.E@ 18 voﬂnmmﬁ_ Ex N._Ho o
., i the intellect, “by its own nature”, is inclined to assent 1S prop

i i idence
il imcapable of dissenting from it. However, there is a second kind ww .Bmmm nee
_. cd by “natural principles” and what follows from them. M.:mm.m ﬁ%:ﬂ% i iom
be deni. icti i i Id be deceived abou
i the intellect cou
I denied without contradiction. Besides, : : i
i ithout heat. Hence,
”. God, for instance, could make a fire w .
by supernatural cause”. God, by the ke o
y inciple is hot’ cannot be known y
(e natural principle “every fire is Sl e
. i insofar as we stay within the “co
ol evidence of the first kind, But inso wit g
iitiie”, the intellect cannot be deceived about a principle mcn@umm n_,w miﬂ:_.n o
i __..__ug of the nature of fire to be hot. This kind om. natural evidence
tural scientia. .
i m course of nature—suffices for na . . ”
: __.H_. w,h kind of distinction underwrites a double function of the Eﬁ:mﬂﬁ d.% EM_. o
. : i i ue
inci dependently of experience, Y Virtue
“urcome to know some first principles in , ki i
i i i tthere are between theirterms. The pri
clition of exclusion and inclusion tha ; ‘ et
._ h | _., called “first mode principles”, which correspond to :oMH.E%_ amﬁﬂnmgw_ e
s i ’s princi t kind, which a
i imal”—, Scotus’s principles of the firs : kn,
I man 1s an animal”—are like Sco e
i s intellect can come to know some princ;
Iy the intellect’s own power. But Eo._: . « . e e
(hrough experience though these principles :mﬁ :EEM_ n<“ammms“w<.9.m”~ e
: 1 . ce
: 1 ide range of circumstan
faking “many experiences from a w ) ot
i i intellect acts in the way we have n whet
1= an aid to the intellect (§9). The in o e v e ,
i i i ilae. Induction, “or inductiv p .
discussed his argument in the Summi ] —— Sl
“ d mode” universal principle “in
s not conclude to a so-called “secon b
) ] 5 ter-instances and reasons to p
lorm™, Rather, in the absence of coun . i et
i intellect “through its natural inclina .
Il be counter-instances, the inte ; in
. nts that a universal principle <is> known and evident through natural and pos
pril
cvidence™. N o o
In 2.11 Question 11b (Whether knowledge of \mw.ﬁ ﬁzsnﬂ\mmw wmo Exaﬁn_m_..m i EW
1 __‘__mms.ﬁmrnm up Aristotle’s account of nous in Posterior ?muﬁ_om W:nm ER“. e
listinction between scientia and intellectus, where the _m:ﬂ. 18 q.,....mm:ﬂ b.w Ew i
_._:.w (habituslhexis) of knowing “first indemonstrable principles .w:%:mnE s
_., ,n pically rendered into English as :::.p.__._,_:._:&_.aﬁ Is a state E.m _ﬂm. oo: nm%v@g
:,:w is the cognitive power of the intellect) is in .E. virtue of itself, as s i
I _,nzazmn_ by nature, just like firc is naturally determined toward gEEmﬂ__._ e
L a !
.:c contact with a combustible thing™. Hence, the intellectual power .#.m M, -
! - - . . .
i understanding (and not scientia) of first principles is a natural &wt_w.m.u S_M: i
human mind which is naturally determined. In other words, unless wcﬂ_on Sm?. nﬂ.um
- L 1 : ks M
(he intellect, the intellect has a tendency —a tendency A__Qaad_:oa by its Awi o
o :zmanmﬁmma the first principles. As noted already, this 3:%:0“. o_”. Ennﬂﬁ e
, i i % st prinei ch capture
i N itcomes to first principles whi !
tneed the aid of experience when i : . . nal
_Mommmno:mlunrmﬁ is, principles which capture conceptual connections o?morw_m__ﬂn -
o lusion of andm.ﬁm that white 1s a colour). But the tendency of the intelle
exclu 2.
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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 JEE&EBQ: 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
experience conditions the intellect to expect that an unobseryed fire will be hot. But
the intellect has not thereby formed and understood the generalisation that every fire |y
hot. This genuinely inductive move takes place from the intellect’s natural inclination
to truth, when the intellect Judges that there IS no reason to cxpect that unseen firey
should be dissimilar in this respect to the many and varied seen ones, The intellegt
“through its own hature is determined to concede the principle [that every fire is hot|,
that is why it js called an “intelligible principle’”,
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 ang
determining <yg> toward assenting to the 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 (o be both an innate intellectual power which is characterised by
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, m_.mzmmomnzw 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 a 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 burning coal, and then, remembering the
others, he immediately Judges that it is hot and hurtful, and avoids 1L” (2001, 722),

come about by meang of the intellect™), since animals (even “g young puppy’)
do not have an intellect, are capable of making it. This Judgement is not a perceptual
Judgement either, since there is 10 touching of the coal this time. Nor is it a Judgement

of memory, since it is not about the past, but about the present. Yet, it is a judgement of
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I natural nclination™ (o assent with “certainty and evidentness to :,5 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 oo:on_.:mw:a next instance
bicedonmany past instances. The intellect is indispensably Eﬁu?ma.: Em m:_umwacﬂ._,r
veneralising, step. It judges that since fhis piece of oom._ 1s hot, a piece of coal is
hot This last claim, viz. coal is hot (Carbo est calidus) is not «Q general though it
f1vis 1o any piece of coal: however, it is indefinite (about any ?oam of coal) m.:a not

npular hmmoE this or that particular piece of coal). Then, by Eaﬁ:o? the 1:20%».
vonclusion is drawn “that every piece of red, burning, glowing piece om.noﬁ is hot.” It
" here where the process we have stressed earlier kicks in. As he puts it:

For the intellect gathers from memory with certainty and oS.%:Emmm that it
knew many such pieces of coal to be hot by sensing them, and in none of these

Ihe *evidentness’ that Buridan talks about here is not the same as the o&mmzoo of
1 truth which is licensed by the principle of non-contradiction: it is natural nE_umznm.
Hutitis a kind of evidence and it is such that increases the certainty of ﬂ.:m. c:_ﬁmam_
principle. The inductively established universal principle removes the initial doubt
"I womeone who “had never perceived fire or such coal”. Enco_._o:,, then, far w_.m:z
heing impotent, removes the initjal doubt from msam_dc:mﬁ».zm,_w:nnwEmm. by _..oajw
i experience and on the power of the intellect. As he put it: “a ::.Eaam,_ 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 sch lead to a nozaun__c:ms.
Io accommodate their syi generis status, he introduced the idea of :mEnw_ wmnomm:«.
Ihis is a kind of necessity which could be violated by God. As @o v& _H”,,,._J:mqw is
ther necessity which is called ‘natural’, which is not :oommm_w\ simpliciter, vcn
which would be necessity with all supernatural cases put to one m_.ao Sroqoa by ﬂu._um
001, 16). Hence, universal principles which are accepted by induction hold with
natnral necessity—so they are not necessary simpliciter, Qoﬁ.m could controvert them.
It the possibility of God’s intervention raises the H.ooz.oi_sm Sonum _.;oi do we
distinguish between a genuine counterexample to a principle and God’s _Em.?omzom
(o-make an exception (e. g., amiracle)? A counter-instance could always be dismisse

/upko (1993,209) presses the line that Buridan was a _u_.oa.nnzmw:mmr 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 Go

to the principle. [ do not think there is an casy answer 1o this problem. My best sht

comes from Buridan’s claim that the explanation

rely on n_\,w:m_,mm_,m:o:m based on divine omnipotence. Hence, if there appears to |
an exception to an inductively established generalisation, this should be first g
, and not Supernatural, means,

and determinate a gents pl

as when an agent fire determines the fact that

and not water, an
produced, and not

d the semen of a horse determines the fact that a horse

a goat (QDA II .xo: 154, q

12
and not an actual counter- ..f___x.;

of natural phenomena should y

a fire comes to be, oris produce

uoted by Zupko 1993, 215-6)

Buridan’s ground-breaking point about induction is not so much that he d

rely on the |

Scotus took it that there is a principle (MP-8) suc
the principle Justifies it, Buridan rever

particular induction (be it

principle such that the intellect comes

-_—
" Zupko ( 1993) takes issue

in the relevant respects from the examined ones. Where;
h that for each particular inductig
sed the quantifiers and argued that for ea
about fires, rhubarbs, magnets or what have you), there is 4
to assent to the inductive generalisation. ' Fro

causal routines is in reality an a priori assumption”, necessa

induction”, Zupko argues tha

Here is some evidene
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dungle mdemonstrable rnciple, Buridan moves to a multiplicity of first principles,
vacharrived at, on account of the mtellect’s natural inclination to truth, by induction. '

In-his excellent (1987), Peter King has argued that Buridan has described “the
mechanies™ of induction, without offering (or attempting to offer) a justification for
it lostead, King notes, Buridan asks the question “what is it to Justifiably assent
W [an inductive principle]™? He then claims that induction delivers truth under the
tummon course of nature (C CN-truth), which is not truth simpliciter but “warranted
i ity™. CCN-truth, King goes on, is “nothing but CCN-assent: assent to the
principle on the basis of all the evidence open to us. Truth for physical principles just
1 warranted assertibility, and so the sceptic has no purchase on Buridan” (1987, 22).

It1s certainly true that for Buridan natural principles, or principles of the second
tiode, are not true simpliciter, if by that we mean that they are true in virtue of
being reduced to the principle of non-contradiction. Natural principles are not like
principles of the first mode; they are true only within the common course of nature;
that 15, barring divine intervention, But it is not quite right to equate CCN-truth
with warranted assertibility if the latter is taken in its technical (Dummettian) sense,
scording to which warranted assertibility is evidence-constrained truth. For CCN-

lis are not evidence-constrained truths; they go far beyond the actual evidence
i being inductively established truths. A CCN-truth may be false if we were to go
vitide the common course of nature and conceive of God’s interventions. But as
Kinp rightly notes natural principles “cannot even be said to be false simpliciter, for
fiitural] principle[s] are only CCN-true or CCN-false”. Quite so. Hence, the real
psue is: is CCN-truth just CCN-assent?

When Buridan claims that scientia requires “certainty and evidence” he adds
that two other things are required too: “certainty of truth” and “certainty of assent”
{Wnaestiones 1.2 Question 2a, §13). The former is required because we could assent
st firmly to a false proposition; the latter is required because a most certain and firm
lith may be doubted. Hence, there is no Scientia without truth; assent is not enough
because it could be assent to a false principle. Now, Buridan’s radical thought is that
I ion does deliver the first and indemonstrable principles of scientia. Hence,
ion does deliver truths, albeit CCN-truths. Induction, then, cannot be just about
lable assent to a principle. It should yield—and Buridan takes it that it does
vieldjustifiable assent to a prue principle. Hence, CCN-truth is not CCN-assent,
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

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

Girellard (2007) shows how Buridan arrived at the multipl icity of first principles thesis in an
Atlempt to block infiinite regress arguments against demonstrative knowledge. The key idea,
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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the way Buridan has described.

So unlike King, and like Smiomwm :omm._mwv. I think Buridan does offer y
Justification of induction: but as I have stressed this Is not via some supposedly self.
evident universa| principle that applies to each and every induction and licenses the
inductive generalisation, Rather, each and every induction ig Justified by s oW
Instances, the absence of counter-instances, the absence of any reason to think thy; n

tpottant ber— it does not follow from this that Socrates, Plato ete m:mmo an amw.o:nm. a
rommon nature and the like. In particular, it does not follow that there is m:ﬁ:Em like
' imiversal, an one over all, or in all, the many particular ::Em:.mu which is mﬁ.:m:w
I'by the particular humans. What is posited is not an entity m.Eﬂ a predicate,
particulars (humans) in virtue oﬂ their SmoEEm.nnmm
(i some degree or respect). As Klima (2009, 260) explains, Buridan Smm.m predicate
vwaentialist, and not a realist essentialist, in that he thought that some u.ﬁ&nmﬁm m.vva\
cesentially to various particulars, while others do not. In :m.:ﬂ ﬁ,:q .::m picture, Buridan
van claim that once the essential predicates applicable to individuals are abstracted
by the intellect, they “necessa ily apply to all individuals that fall ::am.a them as long
i these individuals exist” (Klima 2009, 236). The inductive generalisations, then,
cinploy such predicates and hence they “cover’ all individuals :_.wﬂ fall under them
“ithout having to posit a universal distinct or separate ?o.:._ them. , o
Induction is real and indispensable. It is on ijts basis that E..En_wm._ Eﬁ._nninm
i known and justified. his answer to the basic &_wgm ‘:.mnm:._ Ea:azg is m:waa
iniperfect and unjustified or perfect and impossible) is &E induction can vo ~Sﬁm_..3m.w
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,

truths.

One last issue, Buridan was 4 card-carrying nominalist about universals. In wihyt
sense then are firgt principles general, if they do not involve universals? The key
to answering this question lies in Buridan’s abstractionism (cf. Klima 2009, 100-1),
For Buridan, the intellect has the power of intellectua] abstraction, viz., a power (o A
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 E:n-no:omnﬂ (a substantia]
concept) is predicated of all of them, Here is how Buridan describes this process:

A e,

/. Nicolaus of Autrecourt and the principle of non-contradiction

Despite their significant differences, the common szoi_:mﬁ_. of all approaches so
lr s that there is no inductive scepticism. From the natural light of reason, to mo:..
to the intellect’s natural inclination to truth, the consensus is
1hit the gap between imperfect induction and vo:o.moﬁ induction is bridged: E:a_.wﬁmmm
and necessary (that is, naturally necessary principles) are E.SS: on the basis o

¢xperience, though not by means of experience. But Ew very idea of a gap cm.?&mg
inetaphysical possibility and natural necessity—recognised by all 5..«.93& thinkers
discussed so far—makes it possible for someone to deny—or question—that there

Next, I again Suppose that if there are any things similar to cach other, whatever
is a similarity for opne of them, is, in the Tespect 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 was
fepresentative of ope thing will be indifferently representative of others [..]
From this it is finally inferred that whenever the species (and likeness) of &
Socrates has existed in the intellect and has been abstracted from the specics f
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 E&@szzw
in a single con cept, namely, the concept from which the name ‘man’ is taken,
And this is to understand ::?cnmm:w (quoted by Klima 2009, 99- 1)

PPeter King (2001) offers an excellent account on Buridan’s =o:,::m:m§.. He too mqawwmm the
[mocess of abstraction, stressing that “a concept produced by mvm:ﬁnm_o: 1S equally a li Q”me
ol'many items, and so indifferenily represents them all” QQ.O_ . 16). Kings also ma_u:mm_mnm, a
lturidan took it that externals things “have agreement and likeness among Enﬂm,m?m_m in virtue
ol their nature and essence™ (2001, 18). He notes that this amounts to m&.u_:_:m __.H__Sn_cm_
vssences, but adds that this does not entail that that there is no common entity (a universal, a
‘ommon nature) that individuals share.

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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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”. [ follows =
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:

were any in which falsity could exist, let it be supposed that falsity does exis
in it—then, since the certitude itsclf remains, jt follows that someone is certain
ommo_zﬁrim whose contradictory js true, without contradiction (2010, 055).

that Pis false. Ifit is possible that a principle P is false, then there js a circumstance S ip
which P is false. But In this circumstance S, one knows with certainty a proposition J?
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 E
is abandoned or certainty in knowledge implies hecessary truth. Given that very few, *
if any, would opt for the first horn, Autrecourt’s point is that they have to go for the
second horn. But then, there cannot be certainty in knowledge with anything less
than PNC-licensed truth. For any kind of ‘necessary truth’ which is weaker than one
licensed by PNC, any naturally necessary’ truth, could not be known with certainty,
Buridan, recall, does allow natural evidence or certainty. It is Supposed to be
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 is no
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

crucial point. He states it thus:

[2%

' |
dduction and Natural Nee sty i the Nddi Apes

From the fact that some thing is known to exist, it cannot be cvidently :..wwqmau
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 <.m
rilence, then X and Y are nor distinet. So the existence of the walls of a r.o:mm. is
i ¢ of the house since the existence of the house implies
(he existence of its walls. Here the wall is part of the identity of the house and rﬂno
(hey cannot be fully separate. But this is not the case when it comes to the m«w E:_,nr
" brought into contact with the fuel and the :mmﬁ..‘;m rnm,z 18 not part o.w the _amw:W
ol the fire; hence it is not contradictory that there is fire without heat. Z_no_m,:m cnn_w
I"this up by noting that the very fact that a consequent follows demonstrative y

vonsequent) is grounded on the fact that “the consequent is ammzu\ identical S.E
(e antecedent or with part of what is signified by the minooama Amo_.P 655). This
ientity- or containment-account of consequence nxﬁ_m_.:w why there is no natural
necessity which is not metaphysical or conceptual necessity.

But Autrecourt went on step beyond. In his second letter to Bernard of Arezzo,
\ulrccourt claimed that there cannot be any probable knowledge oﬁ.. alleged :.E:z:
liceessities; that is, there cannot be any knowledge of them on the basis of experience.
I argument, as I understand it, is this. It is necessary for .ﬁ_.ovmv_m rumi_&m@ of
I 1n virtue of X that a person should evidently know (be nSQm::w. .om:m:i that the
tonsequent Y “at some time will be true together with the antecedent” X. But a person

llom experience, nothing can be evidently inferred about the oxmmﬂono.n of other H::M.mmﬂ.
I this argument, Autrecourt appeals to the :E_n,.. he noted m¢o<m“.<_w.. ?o:.m Fm ac
Al X exists nothing can be inferred about the existence ,om other n_m_:_.ﬁ entities. His
crample of probable reasoning is instructive: “because jt was at one time @Smoa. M
me that when I put my hand in the fire I was hot, En_.n?.nw it is probable to me ,Emﬁ 1
ould put it there now I would be hot™. This 1S an empirical Emmn.ounn .m.e.: J&mm Mm”
hippened in the past to what will happen in the ?z.:ml -hence, :.nw an induction. Bu
\utrecourt denies that this is a valid in ference precisely because it m:.oca :,msu never
been “evident to anyone that, given these things which are apparent without inference,
: exist certain other things namely,

__ ____WMM MMMM ,Hrmmn: are called w:?xﬂ.:a«zz. Fach hot fire is &mmﬂﬂ from each oE_m.n
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 _u_dam_uwn knowledge of Edh
consequent in virtue of some antecedent. when heis not evidently certain whether sz nozmmn_:m_.__._
will at some time be true together with the antecedent, For _r.__ anyone Hm:x ncsmima well the
niture of probable knowledge — as for example that because it was at one time evident to me

that when I put my hand in the fire I was hot, therefore it is probable 1o me that if I mrocﬁ put it
there now I would be hot. But from the rule stated above. it lollows that it was never evident to
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Could it be that the intellect could appeal to some self-evident principle sucl !
Scotus’s MP-S: “whatever occurs as in a great many things from some cause whig
is not free, is the natural effect of that cause™ In his Exigit ordo, Nicolaus closes ¢
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 a non-free cause is its natural effect, I ask what ¥
call a natural cause. A Cause which has produced what has happened usuall 7
and which will sti]] produce in the future if [the cause] lasts and s applig
Then the minor premise is not known. Even if something

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

The problem with Scotus’s MP-S, as Nicolaus explains, js that it is
For to call X the natural cause of Y, it must be that X hag produced Y in
and that X “wil] stj]] produce it in the future”
known. for it to be known it should be assumed that it is grounded on the principlg

1S not possible, Differently put, Autrecourt’s argument is this. The role of MS-S ;
demonstrative argument would be the following:

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

But how is it known that X is the natural cause of Y9 For X to be the natural cause of
Y, it should be the case not just that Y has so far followed X, but that Y wil] follow
X. This cannot be evidently known; nor can it be known on the basis of experience,
As Thijssen (1987, 249) states, Autrecourt’s point is that “Scotus’s maxim is merely
verbal. It provided a definition of natural cause, but it is not possible to know when an
agent will be a natura] agent”,

Could it be that there is a natural inclination of the intellect to truth, as Buridan
has argued? Thou gh Autrecourt does not say something explicit about this, he seems
to imply that this is not a viable way to ground inductive knowledge either. For he

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
buibts that “the itellect 1s the same for cach human™. For him, humans have diffe
i . v A

miellectual capacities, and since every faculty always E.uawm E::mﬂmﬁ_._ﬂmmmewomrm“

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

i lullows from this, that there is no universal (characteristic of m,__ ::n_iumu_. on

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

P _./ _,_,_..f,_ﬁaﬂww W_Woh.«hwo@:mo:m of >==,aoo=n.um 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 nsanm_ﬂw
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 oﬂ:ﬂ%o
be known.™ In fact, as he asserts “We know nothing of real efficient nmﬁ.._,ﬂmm :_m ”
rial world; God is the sole cause of every event” (Rashdall _ooq,. E.w ~.wrM. mmmm
wiply that for Autrecourt, there is no such things as :ﬂ..wﬁqunﬂwm&m_o“m P
is point might be interpreted. Wein rg  66-
wine controversy as to how this poin \ , :
[ ._.___ s it that it does not commit Autrecourt to occasionalism, but rather that he intends
MRS
\0-make an epistemic point, viz., that God may be the m_w_a agent. (cupomsosiins
Be that as it may, the point that needs to be stressed in that Nico m:m_ oes S
i ion is bei i in the derivation of general conclusions.
that induction is being relied upon in ( : .
he doubts is that it has what it takes to yield knowledge. mfwn if those W&W ) M
1 “induction from some individual cases™ think that the ::EQ.m.m_. ma:w& w_,mm Mo .
evi P > objectively evident. For it is not objective
vvident to them”, it cannot possibly be o tiv o a4
| i ations of individual cases that even the observ
vident on the basis of observations of indivi : . e
,__:_?E:m_m have the same nature, the implication caEm.Emﬂ 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 8 EQM. ﬂﬂnﬂ m“”
i i ‘or i o, someone states a universal proposition which he
cvident only in part. For instance, someor : : ] s
i i some individual cases. Sometimes he propo
accepted only by induction from some ing vidual ca ‘ ERith
:Q:wm ‘this M 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 mﬂﬂb& 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 f
curing cholera or of magnets attracting iron causes this conjectural habit thut
“rhubarb cures cholera, or that a magnet attracts iron” As Weinberg (1948 70, n. 32y
notes a conjectural habit is an “Intellectual habit that is productive of conjecturg’
The past constant conjunction (e.g., of magnets attracting pieces of iron) produce (| ¥
habit which, in tumn, “produces a conjecture involving the universal character of (hy
conjunction (op. cit.) 4

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. PNC, as a principle underlying all certainty and y
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. i

Nicolaus’s critique of induction was very telling. A common medieval assumption
was that natural knowledge presupposes that natural processes are running their naturgl
courses (ex supposition communis cursis naturae). And given this p j
inductive kno wledge (that is knowledge of universal and naturally necessary truths)

arrived af
as conjec

since it is not grounded in the law of non-contradiction, Nicolaus did not have any
significance influence to his contemporaries or his successors. It is noteworthy,
however, that he anticipated some of Hume’s criticisms,

8. Pseudo Duns Scotus on probable opinion i
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

“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 i
omnibus  singularibus) in Pseudo-John Duns Scotus, Super librum secundum Priorum
Analvticorum —teproduced in Bos (1993, 81 -85). .
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finduces meall singulars™. However, i the singulars are finite in number. then the
conclusion is demonstrated: “Assuming that there would be no more than three men,
Socrates, Plato and Cicero, then it follows necessarily: monqmﬂ.mm 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, .Qom_.o:. The problem, as
Iudo-Scotus pereeives it, is that an imperfect induction is such that the m:ﬁnnn_mﬂ
iy be true and the consequent false (cf. Question 8, I11.1; mom _m,_umu mmv. And .E_m
't w0 sinee, according to a surprisingly modern reading of induction, it is possible
it the attribute that is predicated to the observed ﬁmioc_mﬁ no@m 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 )
»-Scotus very clearly points to the fact that induction is no ao:._o.:m:.m:o:,
wiee the latter is such that the antecedent cannot be true and the nOdo_cm_on false.
Ience induction cannot produce “evidence”——which I take it .8. mean, E this n.omﬂmxp
“ituty. Still (and significantly) Pseudo-Scotus thinks that _Bﬁwnwmﬁ En_cn:w: o.ﬁ“
1wl “probable opinion™, which is sufficient for :m.m:: or persuasion’ of the ::?mam_
conclusion (Question 8, 111.3). And by means of this probable induction, the ,_._=_.<mam
' acquired. Itis 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 aoi:imﬁm.
How many singulars are required for an imperfect psa.:n:w:.w wmoza?wnoﬁcm. QEH,:m
(hat it is not possible to assign a certain number, but this will depend on the m.EMB_Q
ihe wmgulars in each particular case. The g:o_cm.mc: vmm.cao-wnoﬁ_._.m draws is H. at _.__=
(he case of imperfect induction, the intellect is satisfied with _..mmm aS%::om than in t e
cane of mathematics and that this is fine insofar as it stays within the “natural order
(Ouestion 8, I11.5).

P |y

. Concluding thoughts
:_.___.,,”__,o: in mﬁ Ewm&m ages was entwined with the thought .92‘ the ,.49,_@ has a
111 metaphysical structure of natural necessities. m...qm: :oEEm:.mﬁ mﬂ not _“_E.“%
hi+. though they took it that what grounds the generality and necessity of _:%n:é_ y
inived principles is not relations between universals quares communis, but, ultimately,
wnilarities and differences between individuals, But Ea:a:o:.nc:_a. not lead to
Inowledge of naturally necessary universal v:.:omw_omulrm:a hence, _E_cnwom could NM:
teveal this rigid metaphysical structure—unless the intellect E.mwoa an indispensable
role in it. Once this role became to object of dispute, the sceptical nam:ﬁ.ﬂmmm as well
v weaker conceptions of evidence and knowledge started to _uan.o_.:w available. "
Though they assumed an Aristotelian framework of scientia, the So&m“ﬂ
philosophers developed complex and competing accounts of Em:m:o:. .H:mw. took i
(hat induction is the way to universal and naturally necessary E.Enﬁ_wm and aimed to
liow how what [ called the basis dilemma of induction could be avoided—how that
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was not taken 1o be necessary because the intellect was taken to fill the gap betwegny
examined instances and unexamined ones and to ground that the universal applig
to the unexamined instances as well. How the intellect does that was a matier
debate: from the natural light of reason, to self-evident principles of inductions, (o the
intellect’s natura] inclination to truth, In al] cases, the universal principle was naturally
necessary: since the denial of 3 universal principle does not entail any contradiction
the principle does not hold with absolute necessity. But it was precisely this g 1L
between natural necessity and metaphysical necessity that made possible the den ial of
the very idea of natural necessity, the only necessity being that which js governed by
the law of non-contradiction. At the same time, the certainty by which the inductivel
arrived universal principles were known was qualified. Less demanding coneeptiofy
of scientia were developed and the very idea that there s only opinion or conjecty
habit associated with induction became an option,*

References

Aquinas, Thomas. 1947 Summa theologica. (Benziger Bros Edition. Translated hy
Fathers of the English Dominican Province) :Eu”x\ghoa_‘o_‘m\non_\mg_::_ /
summa. htm|

Aquinas, Thomas. n.d. ¢ ommentary on Aristotle s Posterior A nalytics. (trans. by
Fabian R. Larcher. e-cdited and html-formatted by Joseph Kenny),

Aristotle. 1984. C, omplete Works of Aristolle. The Revised Oxford Translation, edif,
by J. Barnes. Princeton: Princeton University Press.

Bos, E.P. 1993, <A contribution to the history of theories of induction in the middle
Ages’. In: Jacobi K. (ed.) Argumentationstheorie scholastische Forschunge |
zu den logischen und semantischen Regeln korrekten Folgerns. Brill, Leider §
New York, pp. 553-57¢, !

Bos, E. P. 1992, ‘Pscudo Johannes Scotus uber Induktion® Historia Philosophige
Medii Aevi, pp. 71-103, .

Buridan, John. 2001. Summulae ge dialectica. trans. By Klima G. New Haven &
London: Yale University Press.

Duns Scotus, John. 2010, ‘Intuitive and abstractive cognition’. In: Arthur Hyman

-_—

** For more on this, see Pasnau (2010).

bon and Natural Neoessity i (i Mikdle A g | C

Feonomos, Artane. 2009, Intetlec s and induction: three Aristotelian commentators
on the cognition of Jist principles, imcluding an original transiation of John
Buridan's Quaestiones in duos Aristotelis libros Posteriorum Analyticorum.
’hD Dissertation. New York: Fordham University.

Lrclhard € 2007. *Scepticism, demonstration and the infinite regress argument

(Nicholas of Autrecourt and John Buridan). Vivarium 42: 328 342

P’>2001. *John Buridan’s solution to the problem of universals’. In: J. M. M. H.

I'hijssen & Jack Zupko (eds), The Metaphysics and Natural Philosophy of

John Buridan. Brill, pp. 1-28

K 11987, ‘Jean Buridan’s philosophy of science’. Studies in History and
Philosophy of Science 18: 109-132.

Kl G. 2009, John Buridan, Grear medieval thinkers. Oxford: Oxford University
I'ress.

Fnuuiida, S. 1990. ‘Nomic necessities in late medieval thought’. In: S. Knuuttila etal.

Knowledge and the Sciences in Medieval Philosophy. Proceedings
ol the Eighth International Congress of Medieval Philosophy 11, Helsinki:
Publications of Luther-Agricola Society, pp. 222-230.

Faperiund H. (ed.) 2010, Rethinking the history of skepticism: the missing medieval
hackground. Leiden-Boston: Brill.

Lonpeway J. L. 2007. Demonstration and scientific knowledge in William of Ockham:
« translation of Summa Logicae III-II- De Syllogismo Demonstrativo, and
velections from the Prologue to the Ordinatio. Notre Dame: University of
Notre Dame Press,

Mot iskey, John P. 2007. © Freei ng Aristotelian epagoge from ‘Prior Analytics 11 23",
Apeiron 40: 345-374,

McCinnis, J. 2003, ‘Scientific methodologies in Medieval Islam’. Journal of the
Iistory of Philosophy 41: 307-327.

Hivolaus of Autrecourt. 2010. Letters 1o Bernard of Arezzo. In: Arthur Hyman,

James J. Walsh, and Thomas Williams (eds) Philosophy in the Middle Ages,
T'he Christian, Islamic, and Jewish Traditions (Third Edition). Indianapolis &
(ambridge: Hackett Publishing Company, Inc., pp. 652-558.

“ivolius of Autrecourt. 1971, The universal treatise. 1. A. Kennedy, R. E. Armold,
and A. E. Millward trans]. (an English translation of Exigit ordo executionis).
Milwaukee: Marquette University Press.

tekham, William, 2010. ‘Intuitive and abstractive cognition’. In: Arthur Hyman,
James J. Walsh, and Thomas Williams (eds) Philosophy in the Middle Ages,
The Christian, Islamic, and Jewish Traditions (Third Edition). Indianapolis &
Cambridge: Hackett Publishing Company, Inc. pp. 624-630

ek ham, William. 1990, Philosophical writings: a selection. Trans, P. Boehner,
revised edition by S. F. Brown, Indianapolis: Hackett.

Uickham William. 1974, Ockham theory of terms: part | of the Summa Logicae.
trans. M. J. Loux. Notre Dame: University of Notre Dame Press,




Stathis Psilios (R

— —

Pasnau, R. 2010. ‘Science and certainty”, In R Pasnay :..A_.:.:__....\_‘_.in.. History o
Medieval L_u»m\omah@. Cambridge: Cambridge University Pregs. pp. 357-68

Peter of Spain. 2014, Summaries of Logic. Text, Translation, Introduction, an Noi
by Brian P Copenhaver, (] vin G, Normore, and Terence Parsons, New v
Oxford University Pregs.

Rashdall, H. 1907. *Nicholas de Ultricuria, 3 medieval Hume’. ..c‘sﬁ.mm«%@,_ of the
Aristotelian Society 8: 1.27.

xma::oaa. Fr. 1909, 15 théorie de I'induction: Duns Scotus Précurseur de Bacop'.

DID PARMENIDES HOLD A THEORY
OF PERCEIVING AND KNOWING?*

D.Z. Andriopoulos

Aristotle University of Thessaloniki

Thomiste 16- 301-310 4
Sextus Empiricus. 2000 Oudlines of Scepticism, Edited by Julia Annas and Jonathay
Barnes, Cambridge- ﬁm:.&:amo University Press. :
Spade, P. V. 2000, ‘Ockham’s nominaj ist metaphysics: Some main themes’, Jp: Spade
2 ed.) The ﬁ.aaq}..ﬁ.&,mm companion to Ockham. Cambridge: Ova_.Er&.”_..
University Press, pp. 100-117. ._

* A X ] ﬂ
In this paper I will argue against Professor J. Hershbell’s interpretation' tha
In

I"imenides” fragment B16 belongs to the Aletheia part mzm“_rm”nw.u_ nm:”_oﬂnm.%w .WM
i ivi tis that B16 belongs to
vvidence for a theory of perceiving. My mqu:Qu . .
{ .rh_“w %M:m E:nwamwﬂozw.m and Theophrastus testimony, shows that Parmenides
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helda theory of perceiving and knowing .
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