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CHAPTER XX

The Sources of Mill's View of Ratiocination and Induction

Steffen Ducheyne and John P. McCaskey
l. Introduction

By 1800, at least in the British Isles, logic iretbld Scholastic sense was, as a scholarly
discipline, nearly dead. Only at Oxford was itlstiimeaningful part of the curriculum but
even there scholarship was slight and examinati@re cursory. Edward Copleston thought
the decline had gone far enough when there was\e nust after 1809 to replace Henry
Aldrich’s already skeletal thirty-seven-paggis Logicae CompendiuifAldrich, 1691) with
Henry Kett's newLogic Made EasyKett, 1809). Copleston and a few others complaimad
only about the shallowness of studies in traditiolegic but also about the wholesale
replacement of that topic with Baconian and Lockeaistemologie$.Copleston and his
collaborators, especially his student Richard Wlgateuccessfully revived a scholarly
interest in logic in the early nineteenth centiryohn Stuart Mill'sA System of Logic:

Ratiocinative and Inductivil843) was, as we will see, a part of the sweepniyal.

" This chapter is collaborative work and no sigurifice attaches to the alphabetical order of theoasith
names. Section 2 was written by Steffen Ducheyne.idHindebted to John P. McCaskey for stimulating
comments. Section 3 was written by John P. McCasKeythanks Steffen Ducheyne and Laura J. Snyder fo
helpful comments. Both authors are indebted toAntizides for useful feedback.
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Copleston and colleagues had to address two mhgiteages. One was an assault on
the syllogism. In the seventeenth century, mosabigtin Francis Bacon’Blovum Organum
(1620)? there were criticisms that syllogistic logic walsoat words and not things and
therefore hollow and corrupt. In the late eighteergntury there was increasing criticism that
the syllogism committed the fallacy pétitio principii. Thepetitio principii charge states that
the syllogism is fallacious because knowledge efrtiajor “contains” or “presupposes” that
of the conclusiorl. Opponents also complained that the syllogism caread to new
knowledge.

The second challenge was that the widely admiresb&an induction simply did not fit
into the slot allocated for induction in the Schsbia topology. In that topology, induction
was, with the enthymeme and example, a minor doprapositional inference, to be dealt
with in a few sentences that showed how the infexamas made valid by conversion to a
first-figure syllogism. But Baconian induction wa®t as much a kind of propositional
inference as a logic for identifying causal defont and classifying thereby. A few logicians
of the late nineteenth century tried to argue B@atonian induction and Aristotelian logic
could be reconcileflput to successfully do so would have requiredidgia wedge between
a true Aristotelianism and Aristotle as the Schidasunderstood him. The attempted
reconciliation did not get far and mainstream Esiglanguage epistemology, as that of
Thomas Reid and Dugald Stewantemained committed to Baconian induction as agains
Scholastic.

Richard Whately'sElements of Logicpublished first in 1823 as two volumes in the
Encyclopaedia Metropolitanghen as a standalone volume in 1826, addresséd these
challenges and more. The book went through fouréelitions. In the 1844 edition, Whately
felt justified in taking credit for “[tlherevival of a study which had for a long time been

regarded as an obsolete absurdityr’ the ninth edition, of 1854, Whately said—prolyab
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without exaggeration—that the revival he attemptedt have looked like trying to restore a
fossil to life but that now the book was used iemvone of the colleges in the United States.
In 1860 Auguste De Morgan said Whately deservedakttoalled the “restorer of logical study
in England.* In Mill's Autobiography he reports having studied several works on Ibgic.
Only Whately's was less than a hundred years oill viviote a fifteen-thousand-word review
of Whately’s “excellent treatise” in th&/estminster Reviein 18282

In A System of LogiMill provided an empiricist explication of two tgp of reasoning,

“popularly said"*®

the syllogism (or ratiocination), which is treaiadBook Il, and induction,
which is dealt with in Book lllIn the early 1830s Mill began composing an eardytton
logic that would evolve intcA System of LogicAlthough the exact dates of this early
manuscript remain tentative, three phases of itspusition can be distinguishétin the
first phase (ca. 1830-1832), Mill drafted what bmeeain the first edition the general
introduction, Book |, Chapters i-vi (on names anoppsitions), and Book I, Chapters i—iii
(on reasoning and the syllogism). In the secondesfaa. 1834), he rewrote and expanded
what became Book |, Chapter vi (on verbal proposg), composed what became Book I,
Chapters vii and viii (on classification and defimn) and composed material that resulted in
Book 1ll, Chapters ii and iii (on induction). Theffeculties which Mill experienced when
dealing with induction brought him to a halt, whibk says lasted until 18371In the third
stage (ca. 1837), he composed what became Bo@hdpters iv—vi (on trains of reasoning
and necessary truths). By 1838 he completed tlsé diraft of Book Il and by 1840 he
finished the entire draft. From 1841 to 1843 hek&dron the press-copy manuscript, in
which he reworked the early version, considerabdgaeaded Book IIl (on induction), and
composed Books IV (on operations subsidiary to atidn), V (on fallacies), and VI (on the

logic of the moral science$).
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In what follows, we will discuss the sources on ethMill drew when formulating his
views on ratiocination and induction proper andlyretheir significance for his ideas on

these matters.
[l. Ratiocination

Two works were of vital importance for the develggrhof Mill's views on the syllogism:
Richard Whately'sElements of Logi¢1826) and the second volume of Dugald Stewart's
Elements of the Philosophy of the Human M{h814). Mill, as will be shown, was not a
slavish follower of their work. Instead, he subgettheir work to critical examination and in
the course of doing so he arrived at an idiosyrceatcount of the syllogism that challenged
more than two thousand years of orthodoxy regarligg.

In his early twenties Mill was a member of what é&tk. Ellis dubbed the “Society of
Students of Mental Philosophy.” It met twice a weskGeorge Grote’s house in London
between 1825 until early 1828 and then again in9183ts members were particularly
interested in logic and at their meetings they uised books on the subjéit was in this
context that the group dealt with Richard Whateltementsin which one “will find stated
with philosophical precision, and explained witmegkable perspicuity, the whole of the
common doctrine of the syllogism,” as Mill latemtgd inA System of Logit® Whately’s
work was the only contemporary textbook which Mifid his friends discussed — all other
textbooks, which were predominantly scholasticedadck to the seventeenth century. In
early 1828, Mill's review of Whately'sElementsappeared in th&Vestminster Revief?
Whately'sElementswvasthe source on which Mill based his study of the syibog® At least
two particular features of WhatelylEementswvere important for the development of Mill’'s
views on deductive reasoning. First, Mill endorsd&tately’s line of thought according to

which the syllogism—or, as the latter referredtidhe “Grammar of Reasoning”—provides
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“a test to try the validity of any argument,” besauit is “the form to whiclall correct
reasoning may be ultimately reducéd.Second, Mill scrutinized and ultimately rejected
Whately's claim that one could neutralize the ckathat the syllogism, insofar as it is
considered a process to establish new truths,\iesapetitio principii.*®

Although several opponents of Aristotelian logicdhaccused the syllogism of
committing the logical fallacy opetitio principii, most of them were not crystal clear on
what the fallacy actually involved. George Campbell seems to have been the firsesoly
formulate thepetitio principii charge® In his Philosophy of Rhetori¢1776) he argued that
the syllogism is epistemologically wanting becaitsessumes “in the proof the very opinion
or principle proposed to be proved. Thepetitio principii charge states, in other words, that
the syllogism is fallacious because knowledge a thajor “presupposes” that of the
conclusiorf’ According to proponents of the inductive philosppthe syllogism begs the
guestion because, in the order of knowing, the migjeepistemologically posterior to its
conclusion. In other words, their criticism of thgllogism was tied up with their view on
how knowledge is acquired. In their view, knowledgeacquired from particular facts to
general principles and not the other way round. iemént charge that frequently
accompanied theetitio principii charge complained that, since the syllogism oelyders
explicit what is contained in its general principtecannot lead to new knowledge. Although
both charges are distinct, they were frequentlyfamamded by defenders and opponents of the
syllogism alike.

In his characterization of thgetitio principii charge, Whately was blending tpetitio
principii charge and the charge that the syllogism canmok te new knowledge. To nullify
the petitio principii charge against the syllogism Whately distinguisbetiveen physical and
logical discoveries. Physical discoveries refeth® establishment of matters of fact, which

“were, before they were discoverahsolutelyunknown, being not implied by anything we
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previously knew.*® Logical discoveries, by contrast, refer to the eneteducing and
unfolding of “the assertions wrapt up, as it wened implied in those with which we set out,
and to bring a person to perceive and acknowledgefull force of that which he has
admitted; to contemplate it in various points oéwj to admit in one shape what he has
already admitted in another, and to give up andlidis whatever is inconsistent with ft>"
With the above distinction at hand, Whately arguleat syllogistic reasoning establishes
logical discoveries only and that the criticism ttlsgllogism involves gpetitio principii
insofar as it is considered as a reasoning prottedsestablishes new truths rests on the
mistaken assumption that the aim of syllogistic sogeng is to establish physical
discoveries® In his review on Whately’s rebuttal of theetitio principii charge, Mill
commented, “he refutes this imputation most triuamgly, and his ideas on the entire subject
are philosophical and just”Mill observed that, although Whately did not fulxplain how
“mankind may correctly apprehend and fully assend general proposition, yet remain for
ages ignorant of myriads of truths which are eméddin it,” he was correct in claiming that
ratiocination establishes unforeseen (logical) hsut“Of this fact the whole science of
mathematics is a perpetual proof,” he adifed/hen he composed his review of Whately's
ElementsMill still believed that ratiocination consisis ieasoning from premisés.

Although the exact details are lacking, a coupleyears later Mill began to doubt
whether the syllogism leads to new (logical) trugingl whether it is a form of reasoning from
premises’ When he began to commit his views on logic to papethe early 1830s, he
began to perceive a difficulty in Whately’s treatihef the syllogism, and it was in Dugald
Stewart’s writings that he, according to his owstitaony, found a clue as to how to resolve
it:

As to the fact there could be no doubt; as litdald it be doubted, that all reasoning

was resolvable into syllogisms and that in evetiogism the conclusion is actually
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contained and implied in the premisses. How bemgaentained and implied, it
could be new truth, and how the theorems of gegmégtr.] could be all contained
in them, was a difficulty which no one, | thoughgd sufficiently felt, and which at
all events no one had succeeded in clearing up. alteenpts at explanation by
Whately and others seemed rather explainings aamy;though they might give a
temporary satisfaction, always left a mist stillngeng over the subject. At last,
when reading for the second or third time the olr@pdbn Reasoning in the second
volume of Dugald Stewart, interrogating myself orery point and following out
the various topics of thought which the book sutgpksl came to an idea of his
about the use of axioms in ratiocination, which ][seemed to me to be not only
true of axioms but of all general propositions velvar, and to lead to the true
solution of my perplexity. From this germ grew theeory of the syllogism
propounded in the second book of the Logic: whidminediately made safe by
writing it out>®
Mill now became convinced that “in every syllogistonsidered as an argument to prove the
conclusion there is getitio principii.”*° Syllogistic arguments in his view beg the question
because the conclusion is required in the prodhefmajor premis&’ His argumentation ran
as follows:

When we say,

All men are mortal,

Socrates is a man,

therefore

Socrates is mortal;
it is unanswerably urged by the adversaries of shogistic theory that the
proposition, Socrates is mortal, is presupposethienmore general assumption, All

7
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men are mortal: that we cannot be assured of théatity of all men, unless we are

already certain of the mortality of every individluman: that if it be still doubtful

whether Socrates, or any other individual we chdoseame, be mortal or not, the

same degree of uncertainty must hang over thetamssefAll men are mortalthat

the general principle, instead of being given aglence of the particular case,

cannot itself be taken for true without exceptiontil every shadow of doubt which

could affect any case comprised with it, is digzelby evidencaliundé and then

what remains for the syllogism to provéRat, in short, no reasoning from generals

to particulars can, as such, prove anything: sirfcem a general principle we

cannot infer any particulars, but those which thangiple itself assumes as

known®®

Note that Mill's rendering of thpetitio principii charge against the syllogism is based on
the interconnected presuppositions that the ma@mse is but “an aggregate of particular
truths,® that the relation between a premise-set and itslasion is essentially that which
holds between a major premise and its instaffcasd that, accordingly, the truth of a major
premise requires the truth of all its instancess Ibnly under these (debatable) assumptions
that thepetitio principii charge emerges.

Having set up the problem, Mill criticized Whate&s follows:

When you admitted the major premise, you assetted conclusion; but, says
Archbishop Whately, you asserted it by implicatraerely: this, however, can here
only mean that you asserted it unconsciously; ttwat did not know you were
asserting it; but, if so, the difficulty revives this shape — Ought you not to have
known? Were you warranted in asserting the general propasiwithout having

satisfied yourself of the truth of everything whictairly includes?*
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Mill became equally convinced that the only waysteer out of theetitio principii
problem was to make a quite idiosyncratic mote:deny that the syllogism involves

inference® As he pointed out iln Examination of William Hamilton’s Philosopt865):

Nor is its refutation [of thepetitio principii charge], | conceive, possible, on any
theory but that which considers the Syllogism reotaigorocess of Inference, but as
the mere interpretation of the record of a previpuscess; the major premise as
simply a formula for making particular inferenceand the conclusions of
ratiocination as not inferences from the formulat, inferences drawn according to

the formula®®
Inference properly conceived of involves “a progréom the known to the unknown: a
means of coming to a knowledge of something whiehdid not know beforé* and, as we
will see, only induction fills that bill.

If syllogistic arguments do not involve inferendden what is their function? The
chapters on mathematical axioms and deductive maagan the second volume of Dugald
Stewart’'sElements of the Philosophy of the Human Mib8i14), which Mill's father, James
Mill, reviewed® served as an important source of inspiration fol’'svitreatment of the
function of the syllogisn{®

In the second volume of hiElements Stewart launched a rather vague criticism of the
status of mathematical axioms as principles ofaeiag. Traditionally, mathematical axioms
are seen as the founding premifiesn whicha myriad of mathematical truttase deduced
Taking a clue from Locke’s denial that general maxiare useful in the establishment of
knowledge®’ Stewart observed that “it cannot with any progyrie¢ said, that the axioms are
the foundation on which the science rests; or fire principles from whichits more
reconditetruths are deducet”® The true principles of reasoning in mathematics te
definitions: “the principles of mathematical scienare,not the axioms but théefinitions

9
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[...]. From what principle are the various propert@sthe circle derived, but from the
definition of a circle? From what principle the pesties of the parabola or ellipse, but from
the definitions of these curves? A similar obseoratmay be extended to all the other
theorems which the mathematician demonstrates: "f..Jnstead, Stewart argued that
“although they [i.e. mathematical axioms] are rfeg¢ principles of our reasoning, either in
arithmetic or in geometrytheir truth is supposed or implied in all our reasogs in both;
and, if it were called in question, our further gress would be impossible® Moreover,
Stewart urged that the “idea that all demonstrasigience must rest ultimately on axioms,
has been borrowed, with many other erroneous masfiom the logic of Aristotle>

That Stewart served as a source of inspirationbeaseen from the content AfSystem
of Logig Book Il, Chapter iii, in which Mill addressed tlhenctions of the syllogism. There

Mill pointed out that:

It is justly remarked by Dugald Stewart, that thiouge reasonings in mathematics
depend entirely on the axioms, it is by no meansesgary to our seeing the
conclusiveness of the proof, that the axioms shbel®expressly adverted to. [...]
This remark of Stewart, consistently followed ayaes to the root, as | conceive, of
the philosophy of ratiocinatigrand it is to be regretted that he himself stdytrsat

a much more limited application of it. He saw tlia¢ general propositions on
which a reasoning is said to depend, may, in certases, be altogether omitted,
without impairing its probative forceBut he imagined this to be a peculiarity
belonging to axioms; and argued from it, that axdare not the foundations or first
principles of geometry, from which all the othewths of the science are
synthetically deduced [...]; but armerely necessary assumptions, self-evident
indeed, and the denial of which would annihilated®@monstration, but from which,

as premises, nothing can be demonstrafed|[H]e contended that axioms are in
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their nature barren of consequences, and thatethlgy rfruitful truths, the real first
principles of geometry, are the definitions; [...]JetYall that he had asserted
respecting the function to which the axioms arefioed in the demonstrations of
geometry, holds equally true of the definitioAs.
According to Mill, Stewart’'s analysis of the rolé mathematical axioms in mathematical
demonstration applies to all major premises inogyditic argumentation. Correspondingly, he
argued that the proposition “the Duke of Wellingisnmortal” is “not an inference drawn
fromthe formula [‘all men are mortal’], but an inferendrawnaccording tothe formula: the
real logical antecedent, or premise, being theiqudar facts from which the general
proposition was collected by inductio?t " This quotation reveals an important feature of
Mill’'s views on logic: namely, he believed thiaigical antecedentsught to correspond to
evidential antecedentthat are grounded in particular fagtsin Mill's view, the general
major premise “all men are mortal” does not hawbptive force in itself, it serves as @de
mémoireonly: “The proposition, All men are mortal [...] shewhat we have had experience
from which we thought it followed that the attribatconnoted by the term man, are a mark
of mortality. But when we conclude that the DukeVééllington is mortal, we do not infer
this from the memorandum, but from the former eigrere. All that we infer from the
memorandum is our own previous belief [...] concegnihe inferences which that former
experience would warrant™ The real inference, Mill contends, is finished enge have
established the inductive generalization “all mes mortal”’; the descent from the major to
“the Duke of Wellington is mortal” is “not a proceof inference, but a process of
interpretation.”® The proper form of the major premise, accordingvit, is therefore the

following:

In the argument, then, which proves that Socratenartal, one indispensable part
of the premises will be as follows: “My father, amy father’s father, A, B, C, and

11
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an indefinite number of other persons, were mdrthich is only an expression in
different words of the observed fact that they hdil. This is the major premise
divested of thepetitio principii, and cut down to as much as is really known by
direct evidencg’
Although the syllogism is not a process of infergntis not entirely useless, for it “furnishes
a test of the validity of reasonings, by supplyiftyms of expression into which all
reasonings may be translated if valid, and whitlhey are invalid, will detect the hidden
flaw.”>® In view of his analysis of the syllogism, Mill conded that all inference is “from
particulars to particulars’® and that “all processes of thought in which thémate premises
are particulars, whether we conclude from partisuleo a general formulae, or from

particulars to other particulars according to foamula, are equally Inductior?®
[1l. Induction

The philosophical background important to Mill'setiry of induction has two major
components: Richard Whately's introduction of theifermity principle into inductive
inference and the loss of the idea of formal cause.

Surprisingly, David Hume (1711-1776) is of littlenportance here. Hume was not
associated with induction in his own day, in Whggelor in Mill's. The association was not
made until the 1920%. In the early nineteenth century, the philosophemsidered most
important for induction was still Francis Bacon.eBvthose writers criticizing Bacon or his
inductive method acknowledged his pervasive inftigerRichard Whately was one such
critic.®?

Whately's project was to reverse the trends wrouigiht Bacon, John Locke, and
especially their followers. But to do so, Whatebuld not simply return to Scholasticism, at

least not regarding induction. He made a propdesdlhas been so successfully revolutionary,
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we now take it for granted. To understand it arehtMill’'s framework, we need to have a
sense of the Scholastic and then Baconian coneaptibinductiorf?

In Scholastic logic, induction is a kind of progasnal inference made good by complete
enumeration (actual or presumed). The inferenceal® because the induction can be
converted into a syllogism. A common example walsisTthat, and the other magnet attract
iron; therefore all magnets attract iron.” It wdaimed that this could be rendered—and
would gain inferential force by being rendered—asy/ldogism, which is done by supplying
the missing (minor) premise “all magnets are tthat, and the other.” If the list was not fully
enumerated but could be treated as if it weregéetra” could be added to both premises.

Renaissance humanists reading Aristotlé&pics Cicero’s works, and other ancient
texts discovered another conception of inductiore that justified universal statements not
by converting an argument into a syllogism butdgnitifying the essential features that make
something the kind of thing it is, that is, by itienng the “formal cause” or “form” of
something. Because of associations with Socragss’ch for universal definitions, this kind
of induction was in the ancient world and then agai the Renaissance called “Socratic
induction.” Francis Bacon'’s project was to codifydasystematize Socratic inductith.

In the seventeenth century, the Baconian/Socratiception of induction supplanted the
Scholastic, and adherents of the new conceptiore wgpically also the thinkers losing
interest in syllogistic logic. That logic seemediem concerned only with words in debates
and not with things in the world. Bacon said thestfidistemper of learning is “when men
study words and not matte¥"His followers in the Royal Society adoptedllius in verbaas
its motto. Philosophers’ attention turned from fairtogic to how the human mind processes
sense experience, how it forms universal concdy®, it judges, and what the relation is
between the judgments, concepts, and experienndstha objects and attributes in reality.

The major epistemological works were no longer cemtaries on Aristotelian logic but

13
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works on “human understanding” or “intellectual pye:” By the early nineteenth century,
the stock way to describe this change was that tahgrhilosophy” had replaced “formal
logic.”

Whately’'s project was to revive formal logic. Buhee Baconian induction had become
so widely considered the foundation of successtpeamental science, Whately could not
simply return to a cursory treatment of inductibie also recognized the shortcomings of the
Scholastic conception. He needed something new, rendjot it from his teacher and
colleague Edward Copleston (Copleston, 1809).rmecpackaged in the technical vocabulary
of Scholastic logic.

What we nowadays would call an induction justified complete enumeration was
called by Scholastics “an enthymeme in Barbara thiéhminor premise suppressed.” That is,

it is a syllogism such as this:

(major) Father, Son, and Holy Ghost are eternal.

(minor) [God is Father, Son, and Holy Ghost.]

(concl.) Therefore, God is eternal.

Whately claimed this was the wrong way to undexdtiauduction. Induction is not, he said,
an enthymeme (or syllogism) with th@nor premise suppressed, “as Aldrich represent® it,”
but a syllogism with thenajor premise suppressed. Of course, it was not justigddirho
thought thi>’ Whately was overturning the whole history of intioie.®®

Whately was also reversing a fundamental prinagpllegic. Normally, the minor term is
the subject of the conclusion and the major tertiéspredicate. And subject and predicate
are meant ontologically, not grammatically. Whetbee says, “tyrannies are short-lived,”
“being short-lived is a property of tyrannies,” Ghe property of short-lived belongs to
tyrannies,” the content of the proposition does e¢lainge and if this is the conclusion of a

syllogism, the minor term is “tyrannies” and thejonderm is “short-lived.” But for Whately,



The Sources of Mill's View of Ratiocination anduation 15

as for Copleston, and as against the Baconiang, i®gust a grammar. It is not about things
in the world. It is about how we put words togeth®p which is subject and which is
predicate, that is, which is the minor and whickhis major term, is determined by the form
of the sentence. So Whately can then form the imnRisyllogism he wants, an enthymeme

in Barbara with the major premise suppressed:

(major) [A property of the examined tyrannies graperty of all tyrannies.]

(minor) The property of being short-lived is a pedy of the examined tyrannies.

(concl.) Therefore, the property of being shoretivs a property of all tyrannies.
(concl.) That s, all tyrannies are short-lived.
This is the introduction of the uniformity princginto induction theory.

To serious students of logic, the import of Whatelpew syllogism was readily
apparent. William Hamilton called Whately’s movesttactive, “palpably suicidal®® An
anonymous reviewer of WhatelyESements of Logicwriting in the WestminsteReviewin
early 1828, had the opposite view. He applaudedjtioel effect Whately’s book was already
having on the study of logic at Oxford and in Emglayenerally. The reviewer said not only
that Whately’s new view of induction was “originahd “extremely important” but also that
this “one remark [about major and minor] would hauéiced to correct the erroneous notion
the ancients had of induction, and to which Lora&®ajustly ascribes the gross errors they
committed in the investigation of nature. They actf mistook altogether the inductive
syllogism, completing it by the addition ofnainor, instead of anajor.”’® The reviewer was
suggesting that the whole Baconian era could haea lavoided had someone identified the
Scholastic error before Bacon advanced his altemathe reviewer was 21-year-old John
Stuart Mill.

Mill began work onA System of Logisoon afterward. And he made good progress| on
Book 1 (on name and propositions) and Book 2 (diog@mation), drawing heavily on his

15
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readings of Aldrich and other authors in the Scétadaradition. For Book 3 (on induction)
he wrote a few pages, “Of Induction in General,’f te Various Grounds of Induction,” and

“Of the Uniformity in the Course of Nature.” Whattd new syllogism was central.

Archbishop Whately remarks, that every Inductioramsimperfect Syllogism, with
the major premiss omitted. The remark is just; [[T]he principle which we are
now considering, that of the uniformity of the ceeirof nature, will come forth as
the invariable major premiss, immediately or reryteof all inductive
argumentation&!

But Mill then hit an impasse, “stopped and brouigh# halt on the threshold of inductioff.”

His last words in the draft were these:

Why is a single instance in one case sufficientdaromplete Induction, while in

another myriads of concurring instances withoutirggle exception known or

presumed, goes so slight a way towards establishgmneral proposition? Whoever

can solve this question, knows more of the Philbgogf Logic, than the wisest of

the ancients, and has solved the great problemdofction’?
Mill said he could go no further without a “compeglsive and [...] accurate view of the
whole circle of physical sciencé®In 1837, he found what he needed in William Whéwel
History of the Inductive Scienggsublished early that year. He then reréaéreliminary
Discourse on the Study of Natural PhilosofiyywWhewell’s friend John F. W. Herschel, and
by autumn of 1837 Mill had “substantially completdds theory of inductiorf> Whewell
published his own theory of induction The Philosophy of the Inductive Scienae4840,
and Mill was delighted to have found an antagoffist.

Mill's project was to further Whately’s anti-Bacami revival of formal logic. Whewell’s
was to advance Bacon’s system of experimental tmuby updating it. The two Victorians

disagreed on much about induction—even on whetbarse was good or bad for society—
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but they agreed that, as used in the two centaftes Bacon, an induction was validated by
identification of a caus€. But Mill had a much different conception of caukan Bacon
had.

Up until Bacon’s time, Aristotle’s four causes—madk efficient, final, and formal—
were the canonical reference point for discussairsause. Bacon said it is the formal cause
that one must find to validate an induction. What@& meant by formal cause or form, is
what any Aristotelian of his day meant: A form ifat makes something the kind of thing it
is. He scolded those Aristotelians who thought Was some ineffable essence hidden within
a substance. For Bacon, a form is ultimately jostarrangements and motion of (sometimes
imperceptibly small) components. It can be discesielby carefully using an experimental
and iterative method: begin with a varied inventofyobserved instances, related absences,
and related variations; then explore similaritied differences to find first a genus and then a
differentia. Bacon noted that this exploration offgroceeded haphazardly, but that it need
not. He identified twenty-seven kinds of comparscoiprerogatives,” that were particularly
helpful. A researcher, he said, should vary coodgi—we would say, “design
experiments’—so as to make these prerogative casguer possible.

When Bacon uses his method to discover the foraade of heat, he concludes that heat
is a particular kind of motion of small particlése then makes the extraordinarily universal
claim, that if in any body whatsoever you can aeotlss particular kind of motion, you will
certainly generate heat, not because this motitingemnerate heat or the heat will generate
the motion, but because this kind of motisheat and heas this kind of motion.

The notion of experimentation and of seeking causegustify inductive inference
survived, but the notion of formal cause did nohc8n and others in seventeenth century
had, in effect, shown that formal cause could lokiced to combinations of the other types,

that is, to matter (the material cause) interacfiige efficient cause) with other matter,

17
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possibly for some purpose (the final cause). Altewton’s grand synthesis, simplification of
the causal taxonomy accelerated. By Mill’'s day,aleb about cause had been reduced to
whether material objects literally move the objebtsy interact with or it is consciousness—
a person’s in the case of bodily actions or God'she case of the natural world—that effects
the motion. Efficient cause came to mean the aatioa consciousness, ultimately, God’s,
and physical cause the action we perceive. Milktois answer to this question from Thomas
Brown.”® Brown rejected a separate efficient cause opeyatimature; what is going on in
the mind of God is wholly inaccessible to us ancethir it is involved or not in physical
motion is irrelevant. Mill concurs, “The causesancern myself with are not efficient, but
physicalcauses.” Mill accepted that “The notion of Cause [...] [i$let root of the whole
theory of Induction® but, following Brown, by the cause of somethingliNtieant (and
meant only) the antecedent that invariably and nditmnally precedes it. “The only notion
of a cause which the theory of induction requie§.i] that invariability of succession [...]
found by observation to obtain between every faatature and some other fact which has
preceded it¥ Mill's concept of cause is purely temporal.

When discussing induction, Bacon generally pairedu$e” with “nature,” not with
“effect.” Given some nature, he wanted to knowcisise. Mill, on the other hand, writes,
“Inductive inquiry [...] [has] for its object to astain what causes are connected with what
effects.®™ Bacon had three tables and twenty-seven preragatiderschel had simplified
these down to a multi-stage process with ten raled a few ancillary supporis.Mill
reduced all this to just four rules, his MethodsEaperimental Inquiry? Mill does not say
these were the methods researckbmulduse, rather that they were the ones researdhmgkrs
use.

Mill says the first two, the Method of Agreemendathe Method of Difference, are the

“simplest and most obvious.” The third, probabliidaving Herschel, “has been aptly named
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the Method of Residue§>Mill's fourth, what “may be termed the Method ob@omitant
Variation,” highlights why Mill does not say reselersshoulduse these four methods. This
fourth method says that when two phenomena vargtheg, one is the cause of the other or
the two have one mutual cause. Mill knew this wiaintited use. It runs counter to the very
principle that mere correlation does not estabtislisality. None of these conventional
methods, Mill says, can be used when an effectdchalve multiple causes and an effect
could be “mixed and confounded with any other cistent effect.®® He called these two
confounding conditions “Plurality of Causes” andtdrmixture of Effects.” And because of
the pervasiveness of these two conditions, advasdedce requires some method other than
induction.

Henceforth induction theory would face two challesg The first is whether the
uniformity principle could be justified. Mill retaed to the question late in Book Il and
elaborated on his proposal that this is one unalgnsnciple that can in fact be established by
simple enumeration. The second challenge is tlticiive inference could no longer rely on
the ampliation earlier presumed inherent in abstaand concept-formation. To know for
sure whether all cardinals are red, all water baild400°C, and all magnets attract iron we
need to know what makes a cardinal a cardinal, magter, and a magnet a magnet. But
once formal cause was abandoned, such questiomssgonnected from induction theory. So
induction got disconnected from “mental philosoplayid made into a kind of mathematical
inference. Since the late nineteenth century, tive ssue for induction theory has been to
determine the chances that the suppressed majouesin some individual case, i.e.,

determine the probability that what is true of mpke is true of all.

V. Conclusion
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The sources which Mill consulted served as workouds that helped him develop a series of
original ideas that reformed the study of logicll®iA System of Logiwas in many ways a
revolutionary work. His overarching philosophicaladjwas to show that “[tlhe doctrine that
truths external to the mind may be known by intuntior consciousness, independently of
observation and experiment” is misguidédror Mill, all meaningful statements—including
mathematical on&&—ultimately derive from experience of particulacta His empiricism,
had clear repercussions on his treatment of inée®hnference in his view always proceeds
from particulars to particulars.

In accordance with his conception of inference,| Migued that the conclusion of a
syllogism is noinferred from the major premise. Instead, it is inferraghfrthe particulars of
which the major provides a memorandum. Despitedeisial that the syllogism involves
inference, he nevertheless maintained that it pes/a very useful tool to test the validity of
arguments. In other words, on the one hand, weMikedefending the usefulness of the
syllogism, even relying on it when he shows howucttbn depends on a uniformity
principle. Yet, on the other hand, we see him dapyits longstanding inferential
significance.

What was furthermore revolutionary about Millis|agnum opusvas that it attempted to
provide the conditions under which real inferenges, inductive arguments, are valid. By
contrast, Whately claimed that the discovery ovarsal statements, which serve as the basis
for syllogistic arguments, is simply “out of theopince of Logic.*® “The business of
Inductive Logic,” Mill commented, “is to provide les and models (such as the Syllogism
and its rules are for ratiocination) to which iflirctive arguments conform, those arguments
are conclusive, and not otherwise.Whereas in the early editions AfSystem of Logiblill
was quite optimistic that his Canons of Inductioawd furnish the required rules on the

basis of which indisputable inductive conclusionsld be established, in its later editions he
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emphasized that the Canons only establish prowasioanclusions and that they provide
guidance only in very simple cases, in which Pityaf Causes and Intermixture of Effects
are absent’

Mill had come to a dead-end with ratiocination anduction. If the syllogism is
understood as a kind of inference, he decidedcthieism that it commits the fallacy of
petitio principii is valid. He concluded that the syllogism is siypbt a kind of inference; it
is rather a process of interpreting existing knalgk2 It cannot provide new knowledge.
Induction, on the other hand, is a kind of infereaad could produce new knowledge, but, in
the induction Mill got from Whately, a valid indugh requires a uniformity principle that
itself relies on induction. Even if this difficultgan be assuaged, Mill's four methods of
inductive inquiry are effective only when therenis plurality of causes or intermixture of
effects. For the most important advances in hunmawledge, Mill concluded, we must look
elsewhere. He proposes that “the main source okmnlogvledge we possess or can acquire
respecting the conditions, and laws of recurrenéehe more complex phenomen, the
method that has been responsible for the human’sntmbst conspicuous triumphs in the
investigation of nature* is what Mill calls the Deductive Method: develop lypothesis
using simplistic induction, deduce its implicatiomsing syllogistic reasoning, and verify or
reject the hypothesis by comparison to experimeetallts® Mill was sure this would be the
dominant method in the future.

When Charles Darwin published tl@rigin of Speciesin 1859, he appealed on its
frontispiece to the principles of Francis Bacon d@dhoped most for the approbation of
Mill's nemesis, the neo-Baconian William Whew&lIBut Thomas Huxley, the man who
would become “Darwin’s Bulldog,” had been extolliMjll's Deductive Method as early as
18547 and in 1860 was saying Darwin’s method was “rigstg in accordance with the

canons of scientific logic,” with the proper “pr@seof scientific investigation,” with the
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process described in “Mr. Mill's admirable chap®@n the Deductive Method.*® In 1889,
John Stuart Mill's biographer, W.L. Courtney, sdids method is sometimes called the

“hypothetico-deductive method™And that is how we know it today.
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