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EN APXHI HN O AOI'OX: THE LONG JOURNEY
OF GRAMMATICAL ANALOGY*

Grammar as a discipline devoted to the study of language was greatly advanced by the
Alexandrian philologists,! and especially by Aristarchus, as demonstrated by Stephanos
Matthaios.? In order to edit Homer and other literary authors, whose texts were often
written in archaic Greek and presented many linguistic problems, the Alexandrians
had to recognize linguistic grammatical categories and declensional patterns. In particu-
lar, to determine the correct orthography or accentuation of debated morphological
forms they often employed analogy, which is generally defined as the doctrine that
grammatical forms must follow strict rules of declension. Modern scholars have often
opposed the Alexandrian doctrine of analogy to the Pergamene doctrine of ‘anomaly’,
which favoured spoken usage to determine debated forms.? Detlev Fehling and David

* This is a revised version of a paper I presented (in different versions and research stages) between
2006 and 2007 at the Radcliffe Institute, Harvard University, at New York University, at the Centre
Louis Gernet (Paris), at Yale University and at Greek from Alpha to Omega: A Birthday Symposium
for Anna Morpurgo Davies, Oxford University. I would like to thank the colleagues present in each of
these occasions as well as the anonymous readers for Classical Quarterly for their helpful comments
and criticism. Anna Morpurgo Davies enjoyed the talk when I presented it at the symposium in her
honour. I do not know if she would still approve of it, but I dedicate this article to her memory: she
was an inspirational figure and very enjoyable company when I was Junior Research Fellow at
Somerville College from 2001 to 2004.

All translations are mine unless otherwise noted.

! For brief and clear surveys of grammar in antiquity, see D.J. Taylor, ‘Rethinking the history of
language science in classical antiquity’, in D.J. Taylor (ed.), The History of Linguistics in the
Classical Period (Amsterdam and Philadelphia, 1987), 1-16; A. Kemp, ‘The emergence of autono-
mous Greek grammar’ in P. Schmitter (ed.), Geschichte der Sprachtheorie 2: Sprachtheorien der
abendlindischen Antike (Tibingen, 2. verb. Aufl, 1996), 302-33; S. Matthaios, ‘Neue
Perspektiven fiir die Historiographie der antiken Grammatik: Das Wortartensystem der
Alexandriner’, in P. Swiggers and A. Wouters (edd.), Grammatical Theory and Philosophy of
Language in Antiquity (Leuven, Paris and Sterlin, VA, 2002), 161-220; P. Swiggers and
A. Wouters, ‘Description of the constituent elements of the (Greek) language’, in F. Montanari,
S. Matthaios and A. Rengakos (edd.), Brill’s Companion to Ancient Greek Scholarship (Leiden
and Boston, 2015), 759-97.

2'S. Matthaios, Untersuchungen zur Grammatik Aristarchs: Texte und Interpretation zur
Wortartenlehre (Gottingen, 1999).

3 E.g. H. Steinthal, Geschichte der Sprachwissenschaft bei den Griechen und Romern mit
besonderer Riicksicht auf die Logik, 2 vols. (Berlin, 1890712), II 71-146, esp. 127-46; J. Collart,
Varron, grammairien latin (Paris, 1954), 135-49; J. Collart, ‘Analogie et anomalie’, in C.O. Brink
et al., Varron: six exposés et discussions (Vandoeuvres-Genéve, 1963), 117-40; R. Pfeiffer,
History of Classical Scholarship. From the Beginnings to the End of Hellenistic Age (Oxford,
1968), 203 (but see 245); E. Siebenborn, Die Lehre von der Sprachrichtigkeit und ihren Kriterien.
Studien zur antiken normativen Grammatik (Amsterdam, 1976), 97-104; R.H. Robins, ‘Varro and
the tactics of analogist grammarians’, in A. Morpurgo Davies and W. Meid (edd.), Studies in
Greek, Italic, and Indo-European Linguistics Offered to Leonard R. Palmer on the Occasion of his
Seventieth Birthday, June 5, 1976 (Innsbruck, 1976), 333-6; M. Baratin and F. Desbordes,
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476 FRANCESCA SCHIRONI

Blank,* however, have shown that this strong opposition never really existed and it is
mostly due to Varro.> More correctly, ancient grammarians identified inflectional rules
as well as forms derived from spoken usage or otherwise aberrant forms—however, respect
for spoken usage in the latter case was not labelled ‘anomaly’, which was never a technical
term of ancient grammar.® Rather, and especially in the Roman period, grammarians used
the term ‘pathology’ to account for and explain irregular forms.”

Starting from these premises, in this paper I will analyse the concept of grammatical
analogy in a broader context and look at it from a diachronic perspective, from the
Hellenistic period to Herodian (second century c.E.). By showing that analogy greatly
evolved from its Alexandrian beginnings to the Imperial period, I will argue that such
a change is also connected to important developments within the aim and the status
of the t€yvn ypouportikn; to a certain extent, thus, the history of analogy is also, at
least in part, the history of ancient grammar.

1. ARISTARCHUS’ ANALOGY

I will focus on Aristarchus’ use of analogy, as he is the Alexandrian grammarian for
whom we have most fragments, preserved especially by the scholia to Homer.?
Aristarchus used various types of analogical procedures to find a particular grammatical
form or to establish the correct accentuation or orthography of a word while working on
his edition of Homer. The examples of analogical procedure employed by Aristarchus
can be divided into three main groups: 1) two-term analogy; 2) four-term analogy; 3)
six-term analogy. All three types are examples of ancient grammatical analogy, but
there is a difference between the two-term analogy and multi-term (that is, four or
more) analogy.

L’analyse linguistique dans [’antiquité classique, 1. Les théories (Paris, 1981), 43-6; W. Ax, ‘Sprache
als Gegenstand der alexandrinischen und pergamenischen Philologie’, in P. Schmitter (ed.),
Geschichte der Sprachtheorie 2: Sprachtheorien der abendlindischen Antike (Tiibingen, 2. verb.
Aufl,, 1996), 275-301, at 294.

4 D. Fehling, ‘Varro und die grammatische Lehre von der Analogie und der Flexion’, Glotta 35
(1956), 214-70; D.L. Blank, Ancient Philosophy and Grammar: The Syntax of Apollonius
Dyscolus (Chico, CA, 1982), 1-5, 11-12, 24-8; D.L. Blank, ‘Analogy, anomaly and Apollonius
Dyscolus’, in S. Everson (ed.), Language (Cambridge, 1994), 149-65, at 151-8; D.L. Blank,
Sextus Empiricus. Against the Grammarians (Adversus mathematicos 1) (Oxford, 1998), xxxiv—xl.

3 Yet, while D. Fehling (‘Varro und die grammatische Lehre von der Analogie und der Flexion.
Schluf’, Glotta 36 [1957], 48-100, at 95-6 and 99), rather unconvincingly, concluded that the
anomaly-analogy controversy was entirely Varro’s creation, Blank (n. 4 [1998], xxxvi—xI) suggests
that the source for the anti-analogical arguments was an empiricist, either Epicurean or Sceptic.

¢ See Fehling (n. 4), 267; Blank (n. 4 [1994]), 152—4; and Blank (n. 4 [1998]), 254. The term
‘anomaly’ occurs in a treatise by Chrysippus, ITepi thg koo tg Aé€elg dvopariog mpog Aimvo
(Diog. Laert. 7.192=SVF 1I fr. 14), but indicates the ‘inconsistency’ that sometimes occurs between
the signified and the signifier (Varro, Ling. 9.1 =SVF 1I fr. 151).

7 See Blank (n. 4 [1982]), 41-9 and J. Lallot, ‘Analogie et pathologie dans la grammaire
Alexandrine’, Lalies 15 (1995), 109-23.

8 On Aristarchus” methodology in his Homeric studies, see F. Schironi, The Best of the
Grammarians: Aristarchus of Samothrace on the Iliad (Ann Arbor, 2018). Aristophanes of
Byzantium, too, used analogy; see C.K. Callanan, Die Sprachbeschreibung bei Aristophanes von
Byzanz (Gottingen, 1987), 107-22 and W. Ax, ‘Aristophanes von Byzanz als Analogist. Zu
Fragment 374 Slater (= Varro, de lingua Latina 9, 12)’, Glotta 68 (1990), 4-18. On analogy in
Aristophanes and Aristarchus, see also L. Pagani, ‘Language correctness (Hellenismos) and its
criteria’, in F. Montanari, S. Matthaios and A. Rengakos (edd.), Brill’s Companion to Ancient
Greek Scholarship (Leiden and Boston, 2015), 798-849, at 806—12.
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The two-term analogy is the simplest, because it consists of a comparison between
two similar forms in Homer. Faced with a linguistic or orthographic difficulty,
Aristarchus supports a particular reading by recalling another form which is similar in
terms of inflection, ending or accentuation, but is free from uncertainties. The scholia
to Homer have plenty of examples for this kind of analogy, as in the following case
(Sch. 1l. 1.52 [Hrd.]):

Boperod: Tldueirog ‘Bopelon’ Aéyetl g ‘0&elon’ (I 11.268; Od. 19.517), Apictapyog 8¢ g
‘rokwvol’ (1. 4.281, 5.93 al.)- opoing 8¢ kol 10 top@etad.

Oopetoi: Pamphilus says Oopeton like 0Eeton (£1. 11.268; Od. 19.517), Aristarchus instead [says
Ooperad] like moxwvod (11, 4.281, 5.93 al.). And in the same way [he says] also top@etoi.

In order to determine a debated accentuation (Bayeion or Ooperid?), Aristarchus selects
a comparable form (mukwvai), and uses it as a model for the word at issue (Boperai). The
principle underlying this procedure is that one can compare similar forms, using one to
correct the other on the basis of common characteristics. I will call this type of analogy
‘weak’ or ‘broad’ analogy. This operation is based on a very common logical procedure,
by which the human mind tries to understand phenomena by relating them to other
similar but simpler or already known ones. This is the kind of procedure that
Geoffrey Lloyd analyses in his book Polarity and Analogy:

I shall take ‘analogy’ in the broadest sense, to refer not merely to proportional analogy (A : B ::
C : D) but to any mode of reasoning in which one object or complex of objects is likened or
assimilated to another.®

Indeed, this ‘broad’ or ‘weak’ meaning is the one most commonly used today, as we
generally understand analogy a sort of ‘similarity’ or ‘likeness’, not only in grammar
but also in many other fields. For example, the phrase ‘There is an analogy between
phenomenon A and phenomenon B’ means that phenomena A and B share some
common features that make them somehow similar.

However, Aristarchus employed a further development of this procedure, the four-
term analogy. This type of analogy is more complicated and compares two different
forms of the same word (Al and A2) with two different forms of another word (B1
and B2) in the following way: the words A and B are comparable and the relationship
between Al and A2 (in terms of inflection or of derivation) is the same as the relation-
ship between B1 and B2. Thus, a correlation is built, Al : A2=B1 : B2, where A2 is a
form whose relationship to Al is the same as the relationship of B2 to B1. For example
(Sch. II. 19.97a [Ariston.]):

{fipn} BfAvg: 811 oVtwg oynuartilel BfAvg dg miyvg G’ oU winter ‘OMreag’ (1. 5.269) dag

TYEOC.

OnAvg: because he [sc. Homer] forms OnAvg like mijyvg, from which 6nieag (I 5.269) is
declined like mryeog.'?

® G.E.R. Lloyd, Polarity and Analogy: Two Types of Argumentation in Early Greek Thought
(Cambridge, 1966), 175.
10 Cf. Matthaios (n. 2), 288-9, 409.
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1. Problem: accent of ©@HAYX

2. Premises: OAeog=mAyeog
3. Proportion: mxeos : Thyvs=ONAENS : X
4. Solution: x = 0hAvug

While there are several examples of four-term analogy in the scholia derived from
Aristarchus, there are also some examples of an even more complex form of analogy,
which can be called ‘six-term analogy’. In this type of analogy, there are three terms
in the proportion, Al : A2 : A3=B1 : B2 : B3, as in the following example (Sch. Il.
1.86 [Ariston.]):

Kéyov: 6t Znvodotog ywpic 100 v, ‘Kéhyo. ti 8¢ €ig og Aqyovta, St 100 vt KAvouevo. €t
TG YEVIKAG, &xel Ty kAnTkiyv €ig v, ‘@dav’ (11 13.222, 228), ‘Alawv’ (Il 7.234 al.).

Kdéhyov: because Zenodotus [writes] Koo without v. But the nouns ending with -og and
inflecting in -vt- at the genitive have the vocative in -v: @bav (I 13.222, 228), Alav (/L
7.234 al.).

1. Problem: vocative of Kélyog: Kdiyo or Kayov?

2. Premises: Kéyog=0Odog= Alog

3. Proportion: ®60 : @daviog : Obov = Alog :
Alovtog : Alov = Kéyog : Kéyovtog : x

4. Solution: x = Kdryov

Needless to say, a six-term proportion could be also seen as two four-term proportions
combined together (for example Al : A2=B1 : B2 and A2 : A3 =B2 : B3). However, |
prefer to consider it as a separate group, not only because it shows a more complex
approach to declensional patterns but also because, unlike the four-term analogy,
Aristarchus uses it only for nouns (especially proper nouns) and never for verbs.!! In
fact, this characteristic of Aristarchus’ six-term proportions will also be useful for a
comparison with Varro’s use of analogies (at § 5).

Four-term and six-term analogies imply a rather complex procedure. When facing
a doubtful inflected form of a word, Aristarchus selects a comparable word (that is,
same part of speech, same number of letters, same gender, same ending, etc.), whose
paradigm is known; by comparing the two words and their corresponding inflected
forms and by applying the inflected form(s) of the word used as model to the uncertain
one, Aristarchus finds a solution for the form at issue. Unlike the two-term analogy, the
four-term or six-term analogies require some criteria for comparison of two different
words as well as some notions about inflexion. This method is based on the idea that

' See Schironi (n. 8), 394-7.
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language is rational—meaning that, if a certain inflectional pattern is found for one
form, the same pattern applies to all the other words similar to that form.

These examples in the Homeric scholia!? clearly indicate that Aristarchus used not
only simple comparisons of two terms but also more complex analogical proportions
involving at least four terms.!3 The ‘weak’ two-term analogy can be simply understood
as a comparison with heuristic goals. This type of procedure is extensively used in
Greek philosophy and early science, from the pre-Socratic philosophers to the early
Hippocratic writers, who often used ‘analogies’ with known phenomena to explain
unknown or hidden phenomena,'# such as the detailed comparison between the plant
in the earth and the development of the foetus in its mother’s womb in On the
Nature of Child xxii—xxvii. Otto Regenbogen called this method ‘Beweisanalogie’,
that is, a comparison whose aim is not simply clarification but indeed also proving
something by induction.!> This is certainly the starting point for the development of
analogy in grammar. However, the more complex types of analogy (the four-term
and the six-term analogy) used by Aristarchus and his colleagues require a further
step, as these analogies insist on the logical relationships between at least four terms.
The different standpoint is also shown by the shape that this more complex form of
analogy takes, namely that of a proportion.

In fact, one could even read the two-term analogy as a case of a four- (or more) term
analogy, where part of the proportion is simply omitted. For example, in the case of
Sch. II. 1.52 quoted above, the two-term proportion mukivoi=6ouewod could be
imagined as mukwol (¢ Tukwvog) = Bopetod (¢ Boperds). In other words, even in the
case of the two-term analogy, Aristarchus must have been aware of some common
characteristics that made the two forms comparable, though he was not necessarily
interested in explicitly pointing out an inflectional pattern based on a similarity of
relation. On the contrary, in the four- (or more) term analogy the idea that different
inflected forms were linked by certain relationships was clearly conveyed. For this
reason, the four- (or more) term analogy was the more important of the two for
the development of the t€yvn ypoppotikn, because it clearly and visually displayed
the concept of morphological patterns and of inflection.

Even if the more complex proportions are comparable to what modern linguists now
call ‘analogical proportion’, there are a few, important differences. Indeed, though the
method is the same, the background or, better, the perspective of Aristarchus was
profoundly different from that of modern linguists. The fundamental difference is that,
unlike a modern grammarian, Aristarchus was not concerned with inflectional paradigms
per se. His focus was philology, and his scope was to determine which form a word should
have in his edition of Homer—and not why it had it. He was even less interested, in fact, in

12 The last two scholia discussed derive from Aristonicus, who is generally considered to preserve
Aristarchus’ notes from the commentary. Thus, even if Aristarchus is not expressly quoted in those
scholia, the scholarly consensus is that they preserve Aristarchean views.

13 Pace Siebenborn (n. 3), 71, according to whom Aristarchus was generally concerned with simple
comparisons (i.e. two-term analogies) and used them mostly to discuss questions of prosody and not to
determine inflectional patterns. Cf. also Matthaios (n. 2), 28-30.

% The seminal studies on this regard are O. Regenbogen, ‘Eine Forschungsmethode antiker
Wissenschaft’, in F. Dirlmeier (ed.), Kleine Schriften (Miinchen, 1961), 141-94, originally published
in Quellen und Studien zur Geschichte der Mathematik 1.2 (Berlin, 1930), 131-82, and Lloyd (n. 9).

> Cf. Regenbogen (n. 14), 1506 and 168 (‘Beweisanalogie’).
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using the results from his proportions to elaborate general rules of inflection. This point
leads to the second main difference between Hellenistic analogy and modern analogy. In
modern historical linguistics, analogy is generally defined as a linguistic process that
models word forms perceived as irregular on the basis of more regular forms.!¢ In
other words, modern linguists see analogy from the point of view of the speaker, as a
way to explain how a form developed historically, since analogy is seen as a
process by which speakers adapt difficult words to regular inflectional patterns.
Aristarchus, on the other hand, approached analogical proportions strictly as a tool for
figuring out a difficult form—not as an operation with which speakers of a language
naturally engaged.

2. MATHEMATICAL ANALOGY

Since the word ‘analogy’ is still used in modern languages, and in particular in the field
of grammar and linguistics, it seems obvious to assume that Hellenistic analogy is the
direct predecessor of modern analogy. This is to some extent true, but I argue that
Hellenistic analogy is something more—or rather something more specific—than a sim-
ple comparison. This becomes clear when looking at the original meaning of dvodoyio.
In the fifth and the fourth centuries B.c.E. this word was used to indicate a very precise
operation—the mathematical proportion—and was not simply a synonym or quasi-
synonym for ‘similarity’ or ‘likeness in shape’. The word is first attested in Archytas
of Tarentum (c.435/10-360/50 B.c.E.),!” who defines the three types of mathematical
proportions or means (fr. 2 Huffman, ex Porph. in Ptol. Harm. 1.5):'® the arithmetic
mean (A — B=B - C), the geometric mean (A : B=B : C) and the harmonic mean:
(A = B] : A=[B - C] : C). Even though Archytas calls all these means &voroyiot,
the term avoAoyio was generally intended as ‘sameness of ratios’ and thus particularly
suitable for defining the geometric analogy of the type A : B=B : C, which Archytas
defines as follows: ‘the first term has the same ratio to the second term as the second
term has to the third’. Indeed, the geometric mean was later regarded by Pappus as
the only ‘real’ &vodoyio (Syn. 3.30, p. 70.27-8 Hultsch: yewpetpikn 3¢ Aéyeton
UEGOTNG, TOVTESTLY AVOAOYio KLPIKG).

The theory of proportion—and, in particular, the geometric proportion or dvoAoyio
—was very well known in Greece: Plato, Aristotle and, in general, the pre-Euclidean
mathematicians all used it. From Aristotle, moreover, we know that around the fourth
century all the theories about means and proportions were unified and a new theory
of proportion was developed and proved generally valid (Arist. An. post. 74a23: vov
8¢ koBoAov deixvuton). Aristotle’s statement is further clarified by an anonymous
scholium to Euclid (Sch. Eucl. EL 5.1.1-9):

OKOTMOG T TEUNT® PBPAim mepl dvoroyidv SoAaPelv: kowov yop t00t0 10 Piiiov
YE®UETPlOG TE KO GPOUNTIKNG KOl HOVLGIKNAG Kol TooNg OmA®dg TG HOBMUOTIKiG

16 Cf. OED s.v. ‘analogy’ (8). On analogy and analogical change, see H. Hock, Principles of
Historical Linguistics (New York, 1991%), 166-209 and L. Campbell, Historical Linguistics: An
Introduction (Edinburgh, 2013%), 91-105.

'7Cf. J. Ritter, Historisches Wéorterbuch der Philosophie (Basel, 1971-2007), Band 1, s.v.
Analogie, 214-29, at 214-15.

'8 On this fragment, see C.A. Huffman, Archytas of Tarentum: Pythagorean, Philosopher, and
Mathematician King (Cambridge and New York, 2005), 166-81.
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mormmg 0 Yop €v 00T Gmodetkviueve o uovov ysoousrpucmg appoCa escopnuozmv

GO KO TOOL ‘rmg VMO LOONUOLTIKTV rerowuevotg, ag npostpnwt EMOTAUNV. O UEV OVV
oxondg ovtog, 10 8¢ Pipiiov Ev80Eov mveg elpeciv eivon Aéyouvst 100 ITTAdtmvog
SdacKrdhov.

The aim of the fifth book is to distinguish about proportions. This book is valid for geometry,
arithmetic, music and simply for every mathematical science, because what is demonstrated here
applies not only to geometric theorems but also to all those theorems depending, as said, on the
mathematical science. This is the aim, and some say that this book is the discovery of Eudoxus,
the teacher [sic; leg. ‘pupil’] of Plato.

According to the scholiast, the fifth book of Euclid, dedicated to the standard
systematization of the theory of proportion, was based on the work of Plato’s pupil
and great mathematician Eudoxus in the first half of the fourth century B.C.E.
Eudoxus added other means (the fourth, the fifth and the sixth means) and, more import-
antly, developed a general theory of proportion, which was equally applicable to geom-
etry, arithmetic, music and all the mathematical sciences.!®

Despite our almost complete lack of knowledge about his life,?° we can say with
some certainty that Euclid lived in the first half of the third century B.c.E. In his
Elements comprising thirteen books, he systematized Greek mathematics. In particular,
in Book 5, where he expounds Eudoxus’ new theory of proportion,?! Euclid gives this
definition of ratio (EL Book 5, def. 3):

AOY0g €07l 800 HEYEDDY OLOYEVDV 1) KOTH TNAKOTNTE TTOL0L GYEGLG.
A ratio is a sort of relation in respect of size between two magnitudes of the same kind.??

If two sets of magnitudes of the same kind have the same ratio, they are proportional (EL
Book 5, def. 6).23 Four-term proportions are defined twice by Euclid, once in Book 5,
where he discusses the geometric proportion (Book 5, def. 5), and once in Book 7,
where he deals specifically with the arithmetic proportion (Book 7, def. 20).24 A discus-
sion of the relationship between these two different Euclidean definitions of proportion
and of their mathematical implications is beyond the scope of the present work.?
For grammatical analogy the important points are:

1. Avoloyio in Greek meant ‘mathematical proportion’, which was a relation between
magnitudes having the same ratio. The word was applied by Archytas to all the

19 Cf. Th.L. Heath, 4 History of Greek Mathematics, 2 vols. (Oxford, 1921), 1.322-34, esp. 1.325—
7 (on Eudoxus’ theory of proportion).

20 On Euclid’s biography, see Heath (n. 19), 1.354—7; Th.L. Heath, The Thirteen Books of Euclid’s
Elements, Translated from the Text of Heiberg, with Introduction and Commentary, 3 vols. (Oxford,
1926%), 1.1-6; B. Vitrac, ‘Buclide’, in R. Goulet (ed.), Dictionnaire des philosophes antiques, vol. 3
(Paris, 2000), 252-5.

21 On Eudoxus and the fifth book of the Elements, see F. Acerbi, ‘Drowning by multiples. Remarks
on the fifth book of Euclid’s Elements with special emphasis on Prop. 8’, Archive for History of Exact
Sciences 57 (2003), 175-242, at 220-37 (esp. 227-37).

22 Transl. Heath (n. 20), 2.114. Cf. Heath (n. 20), 2.116-19.

23 Cf. also Heron, Def. 136.31, p. 134.12—13 Heiberg: éwooyia £otiv 1) v Adywv 6potdTe.

24 On these definitions of analogy, cf. Heath (n. 20), 2.120-9, 2.292-3.

25 This is one of the most debated problems in the Elements. On this question, see B. Vitrac,
Euclide d’Alexandrie, Les Eléments. Traduction et commentaires. Vol. 2. Livres V=VI: proportions
et similitude, Livres VII-IX: arithmétique (Paris, 1994), 507-38.
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three means (arithmetic, geometric and harmonic), but dvoroyio was specifically
used for geometric proportions of the type A : B=C : D.

2. In the fourth century B.c.E., Eudoxus probably formulated and extended the theory
of proportion to any type of magnitudes (numbers, lines, solids, time). This allowed
one to see in the theory of proportion a unifying and comprehensive theory that
could be extended to any scientific field.

3. The concept of proportion was reformulated and systematized during the
Hellenistic period, especially by Euclid in the third century B.C.E.

4. In Euclid’s words, proportional ratios were possible only among ‘homogeneous’
magnitudes.

The fourth and the third centuries B.c.E. thus are those during which the theory
of dvoAoylo was most thoroughly developed. This also means that to any native
Greek speaker (or at least to any educated one), and especially to those living in
the Hellenistic period, the word dvodoyio was closely associated with mathematical
reasoning. It is now worth asking ourselves why the Greek grammarians chose this
mathematical tool and why they used it in their discipline.2¢

3. ANALOGY IN OTHER FIELDS: PLATO AND ARISTOTLE

Geometric proportions were applied outside the realm of pure mathematics even before
Aristarchus. In particular, both Plato and Aristotle used them as a sort of explicatory or
even heuristic method in many different fields. Even though neither of them was a pure
mathematician, their interest in mathematics might have encouraged them to apply
this heuristic mathematical tool to other areas. Moreover, the theory of proportion
was at the centre of mathematical speculation at the time. Many of the examples in
Plato and Aristotle are simply based on the idea of similarity between two objects or
two phenomena, and thus are closer to what I called ‘weak’ analogy, as in the several
cases analysed by Otto Regenbogen and by Geoffrey Lloyd.?” Nevertheless, in both
Plato and Aristotle there are also a few more complex cases, which go well beyond a
pure comparison and, in fact, are much closer to the ‘real’ geometric analogy.

Plato uses proportion in a famous passage of the Gorgias (464b2—-465d6) to distin-
guish between a real science (t€xvn) and an empirical—hence uncertain—knowledge
(éumepior). With reference to the body and the soul as well as to curative and prophy-
lactic aims, Socrates builds a whole series of four-term proportions (P1. Grg. 465b6—c3):

v obv un uokporoyd, £0élm ool eimelv domep ol yewuépor—idn yop &v icog
AKOAOVONCOIG—OTL O KOUUMTIKT TPOG YUUVOGTIKAY, TOVTO GOPLOTIKN TPOG VOULOBETIKNY,
Kol 6TL O dyomoukn TPOg LTPIKAY, TOVTO PNTOPIKT TPOG SIKOLOGUVNV.

[Socrates:] To avoid prolixity, I want to speak to you like the geometers—for now you should
follow me: as embellishment is to gymnastic, so is sophistry to legislation; and as cookery is to
medicine, so is rhetoric to justice.

26 The link between mathematics and grammatical analogy was already hinted at by Siebenborn
(n. 3), 56-62. I will now develop this idea further and examine it diachronically.

27 On analogy in Plato and Aristotle, see Lloyd (n. 9), 360-80, 389—414. ‘Weak’ analogy occurs
also in the Hellenistic period: the empirical school of medicine used the petdfocig kar’ avaroyiov,
‘analogical transition’, to understand and cure hitherto unknown diseases by equating them to similar
(and known) conditions; cf. K. Deichgriber, Die griechische Empirikerschule, Sammlung der
Fragmente und Darstellung der Lehre (Berlin, 1930), 48.9-10 (fr. 10b).
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The proportion (YOUVOOTIKN @ KOUUOTIKN = VOUOOETIKT : GOPIOTIKT = 10TpIKN : OWo-
moukn = dkooovvn : pnropikn) is placed at the end of Socrates’ explanation in
order to clarify a set of relationships that is not immediately obvious. Furthermore,
Socrates explicitly says here that he is borrowing this method from the ‘geometers’.
Plato uses mathematical proportions elsewhere—for example in the famous image of
the divided line used by Socrates in the Republic (509d—511e) to explain the relationship
between ‘intuition” (vonoig) and ‘reasoning’ (Sidvoia), which pertain to the intelligible
world, and ‘belief’ (miotic) and ‘conjecture’ (eixooioy), which pertain to the visible
world. This line is indeed divided according to a proportion (vonoig : Sidvolo =
miotg : eikoocio), as Socrates clearly explains at the end (511e2: kol té€ov adToL
Gve AOyov).2® Another example is in the Timaeus, when Plato uses a proportion to
clarify the relationship between the elements (32b5-7:70p:dmp = danp: Véwp and
anp : Véwp = Vdwp : ¥A).

Aristotle, too, often used analogy to clarify other aspects of human knowledge.?®
In the Nicomachean Ethics, when he analyses distributive and corrective justice
(1131a10-1132b20), he explicitly acknowledges his use of mathematical proportions
(1131b12-13: xoAoDGL € TNV TOLVTNY AVOAOYIOY YEMUETPIKNYV Ol podnuotikot).
Defining analogy as an equality of ratios (1131a31: n yap &volroyio icdtng €oti
Moywv),30 Aristotle explains that there are two kinds of geometric proportion: the con-
tinuous proportion (1| cuveyng Gvoroyia), where the middle is repeated (A : B=B : C),
and the discrete or divided proportion (1 Sinpnuévn dvoroyia), where all four terms are
different (A : B=C : D). In particular, distributive justice is a divided geometric propor-
tion (A : B=C : D), since the distribution happens according to merit (1131b4-9).
Given two persons, A and B, their respective shares will be Al and B1, according to
the following geometric proportions: A : B=Al : Bl and A : A1=B : B1.3!

While analogical reasoning and ‘weak’ analogies are extremely common and
widespread in Aristotle’s biological works, in the Historia Animalium (486b17-21) a
series of proportions illustrate similar anatomical parts in different animals ([man:]
bone = [fish :] spine; [man :] nail = [horse :] hoof; [man :] hand =[crab :] claw; bird :

28 The questions of how the line is divided and oriented, as well as what the ratio between the
members of the proportion is, are still debated; see, for example, N.D. Smith, ‘Plato’s divided
line’, AncPhil 16 (1996), 25-46.

2 See Arist. Top. 1.17 (108a7-17). On Aristotle and analogy, see B. Einarson, ‘On certain
mathematical terms in Aristotle’s logic’, 4JPh 57 (1936), 33-54 and 151-72; M. Hesse,
‘Aristotle’s logic of analogy’, PhilosQ 15 (1965), 328-40; T.M. Olshewsky, ‘Aristotle’s use of
analogia’, Apeiron 2 (1968), 1-10. In particular, Hesse (this note), 333 distinguished between
‘substantive analogy’ (= possession of common properties) and ‘formal analogy’ (= similarity of rela-
tion). On this distinction, see E. Nagel, The Structure of Science: Problems in the Logic of Scientific
Explanation (New York, 1961), 110-11. On the value of mathematical models for Aristotle, see
F. Acerbi, ‘Osservazioni sulle origini aritmetiche della teoria aristotelica del sillogismo’, in
M. Alessandrelli and M. Nasti de Vincentis (edd.), La logica nel pensiero antico. Atti del colloquio,
Roma, 28-29 novembre 2000 (Naples, 2009), 77-104.

30 On Aristotle’s definition, see Huffman (n. 18), 180.

31 Corrective justice, on the other hand, is an arithmetic proportion (i.e. progression) of the type:
A — B=B - C. On this passage, see F. Dirlmeier, Aristoteles, Nikomachische Ethik (Berlin, 1999),
100-5; D. Keyt, ‘Aristotle’s theory of distributive justice’, in D. Keyt and F.D. Miller, Jr. (edd.), 4
Companion to Aristotle’s Politics (Oxford and Cambridge, MA, 1991), 238-78, at 240-2; C.M.
Young, ‘Aristotle’s justice’, in R. Kraut (ed.), The Blackwell Guide to Aristotle’s Nicomachean
Ethics (Malden, MA and Oxford, 2006), 179-97, at 184-6. A similar ‘proportional’ concept of justice
is to be found again in Aristotle (Pol. 1301b29-1302a8) as well as in Plato (Leg. 744bl-c4 and
757a5-758a2; Grg. 507¢5-508b3).
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feather = fish : scale).3?> More interestingly for our purposes, the Poetics provides an
example of an analogical procedure applied to the study of literary texts. This is the
closest parallel to Aristarchus’ application of analogy, though the goals are different,
since Aristotle applies analogy to literary criticism and not to grammatical categories.
According to Aristotle, in a ‘metaphor by analogy’ the poet sees the same sort of
relationship between two pairs of objects and inverts the terms of the proportion
(Poet. 1457b16-25):33

70 8¢ dvdhoyov Aéym, dtav Ouoing £xn 10 SeVTEPOV TTPOG TO TPATOV KO TO TETAPTOV TPOG TO
Tpitov: €pel yap OvTl 10D EVTEPOL TO TETAPTOV 1} AVTL TOV TETAPTOL TO SVTEPOV. ... AEYm €
olov opoimg &xet eioAn mpog Atdvucov koi domig Tpog Apn: £pel Toivuv Ty PLUANY donido
Alovioov koi Ty domido, eéAny Apews. 1 0 yhipog mpog Blov, Kol £omépo TpOg NUEPOV: EPET
Tolvuv Vv €omépav yhpog Muépag 1| onep Eumedokiii, kKol 10 ynpog €onépav Biov f
dvopog Blov.

By analogy I mean when the second is to the first and the fourth is to the third; for [the poet]
will say the fourth instead of the second, or the second instead of the fourth. ... I mean, for
example, that the wine-bowl is to Dionysus as the shield is to Ares; so [the poet] will call
the wine-bowl ‘shield of Dionysus’ and the shield ‘wine-bowl of Ares’. Or, as old age is to
life, so the evening is to the day; so [the poet] will call the evening ‘old age of the day’, as
Empedocles does, and old age ‘the evening of life’ or ‘the sunset of life’.

The explicit mathematical framework is recalled only in the passage from the
Nicomachean Ethics. Nevertheless, in the Poetics, too, though the context is somehow
looser, Aristotle expresses the idea through a mathematical proportion, and its phrasing
(6tov Opoimg €xn 10 deVTEPOV TPOG TO TPDTOV KOl TO TETOPTOV TPOG 1O Tpitov) recalls
Archytas” words (ff. 2: & yeouetpucd 8¢, Sxko vl 0log 6 TPATOG TOTL TOV SeVTEPOV,
kol O devtepog motl OV tpitov) as well as those of Euclid (EL Book 5, def. 5: év 1@
oVTd AOY® HEYEON Aéyeton elvon mp@Tov mpdg devtepoy Kol Tpitov TPOg TéTapTOV,
otav ...).

4. ANALOGY IN ALEXANDRIA: ERATOSTHENES, ARISTOPHANES AND
ARISTARCHUS

The development of a general theory of proportion in mathematics as well as the appli-
cation of proportion to other fields by Plato and Aristotle suggest that in the early
Hellenistic period analogy was a method that, though primarily mathematical, had
already been successfully applied to other disciplines. Proclus gives us interesting

32 Arist. Hist. an. 486b17-21 évio. 8& 1dv {dov otte eidel w0 popio tovtd Exel otte ka®’
Umepoyny kod EAAenyy, BAAL koT dvoAoyiowy, olov mEmovBev 66ToUV TPdg GxovBoy Koi Bvug
TPOG OMANY Kol XEP TPOG YNANV Kol TPOG TTEPOV AETIC. O YOp €v SpviBL TtePSHY, T0VTO €V TM
ixO01 €o1i Aemig (‘some animals have parts which are not the same in form, nor by excess or by defect:
but they [are identical] by analogy; for example, bone has the same [analogical] relationship to spine,
nail to hoof, hand to claw, and scale to feather; for what the feather is in a bird, the scale is in a fish’).
For a discussion on analogies in Aristotle’s biological works, see M. Wilson, ‘Analogy in Aristotle’s
biology’, AncPhil 17 (1997), 335-58.

3 AsR. Janko, Aristotle Poetics I, with The Tractatus Coislinianus, A Hypothetical Reconstruction
of Poetics II, The Fragments of the On Poets (Indianapolis and Cambridge, 1987), 130 says: ‘It
corresponds to “metaphor” in our sense, and depends on discerning likenesses between pairs of
things.’
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clues on how Eratosthenes of Cyrene (c.275-194 B.c.E.), the third librarian of
Alexandria, considered analogy (Procl. in Eucl. Prolog. I, p. 43.22 Friedlein):

Kol UV Kol 1ov cOvdecpov tdv pobnudtmv ov ™y dvoroyiov, dornep "Epatocbévng oiletan,
Betéov. 1) yop dvoloyio TV Kovdv 1olc nadiuacty €v Tt koi Aéyeton eivon kod £oTty. TOAAX
& o kod Ak, SKeL S TOVTOV GOG EIMETV T KO orOTO VIEPXOVTOL Tf) KOWVR QPUCEL TV
LodNuUATOY.

As what unifies sciences, we should not suppose it to be proportion as Eratosthenes believes.
For proportion is said to be, and is, one of the features common to all sciences. But there are
many other characteristics that are all-pervading, so to speak, and intrinsic to the common nature
of sciences.

Even though Proclus disagrees, Eratosthenes maintained that dvoloyio was the one
bond of all the pobnuorto. Being a polymath (geographer, mathematician, grammarian),
Eratosthenes might have found that the principle of proportion could be successfully
applied to several and disparate fields with good results. This was consistent with
Eudoxus’ ‘new’ theory of proportion, which must have been popular at Alexandria.
Since the word péa6nuo normally indicates mathematical sciences, in this specific con-
text Eratosthenes most likely referred to arithmetic, geometry, stereometry, astronomy
and music only.3* Yet, we can perhaps speculate that already Eratosthenes had applied
analogy as a heuristic tool in his philological studies, which he must have regarded as
part of his scientific interests rather than as a sort of humanistic otium to counterbalance
his main activities as mathematician and geographer.?> When dealing with grammatical
questions (he wrote a treatise called T'poppotikd), Eratosthenes might have used
proportions to find out inflections and the correct orthography of debated words. If
so0, he could have also included grammar and philology in the pobnuorto for which
analogy was useful.3¢

A much clearer link between grammar and analogy at Alexandria as well as a hint at the
mathematical origin of analogy are present in the definition of the six parts of grammar
(that is, philology) by Dionysius Thrax, a pupil of Aristarchus (Dion. Thrax 1.1-6):37

YPOUUOTIKT) €0TLV €UREPIO TOV TOPO TOMTOIG T€ KO CUYYPAPEDSY OG €ml TO TOAD
Aeyouévov. pépn 8¢ alThg €otv €8 mP@TOV AvAyveols vipifng Koto mpoowdiow,
detepov EERYNOLG KOTO, TOVG EVUTAPYOVTOG TOMTIKOVG TPOTOVS, TPiTov YAWGOMY 1€ Kol
1oTopLdY  TPOYEPOS GmOdOoLS, TETOPTOV  €TLUONOYIOG EVPEOLS, TEUTTOV  GvOAOYiog
£kAoyiopds, £KToV Kpiolg TONUOTOV, O 81 KGAMGTOV £0TL TOVIWV TV €V TH TEXVN.

Grammar is experience of what is for the most part said by poets and writers. Its parts are six.
First, practised reading aloud according to prosody; second, interpretation according to the
poetic tropes present [in the text]; third, straightforward explanation of rare words (yA®dccoun)
and matters of fact (iotopion); fourth, discovery of etymology; fifth, calculation of analogy;

3 So K. Geus, Eratosthenes von Kyrene: Studien zur hellenistischen Kultur- und
Wissenschaftsgeschichte (Munich, 2002), 149-51, 164-5.

35 Indeed, Eratosthenes is the first to claim to be a iAoAoyog (Suet. Gram. et rhet. 10). See Pfeiffer
(n. 3), 158-9.

36 In fact, ué®npa is sometimes used with the more generic meaning of “knowledge’ (Ar. Nub.
1231, Av. 380, Thuc. 2.39.1) and of ‘science’ in the broadest sense (Pl. La. 182b6-7; Isoc. Panath.
27).

37 It is debated whether the Téyvn Ipoupatuct, attributed to Dionysius Thrax, is authentic; see
Taylor (n. 1), 8-11; Kemp (n. 1), esp. 307-15; V. Law and 1. Sluiter, Dionysius Thrax and the
Techné Grammatiké (Minster, 1995). However, this first paragraph certainly is, as Sextus
Empiricus quotes it almost verbatim and attributes it to him (Math. 1 § 57 and § 250).
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sixth, judgement of poems, which is the finest part of all those [contained] in the art [of
grammar].

Analogy is the fifth part of grammar, and Aristarchus’ work, where analogy played an
important role to establish correct grammatical forms, proves the importance of this task
in his Homeric recension (810pfwoic). Dionysius speaks of ‘calculation (€kAoyiounog) of
analogy’. The word €xAoyioudc is derived from €xAoyilopor, whose primary (and
usual) meaning is ‘to compute’, ‘to reckon’. This phrase, thus, keeps a link between
this particular part of grammar and mathematics.>® It also underscores the heuristic
function of analogy in grammar as defined by Dionysius—that is, philology.3®

Charisius (fourth century c.e.) provides further evidence for the status and function
of analogy among the Alexandrian grammarians (149.26—150.2 Barwick):

huic [sc. analogiae] Aristophanes quinque rationes dedit uel, ut alii putant, sex; primo ut
eiusdem sint generis de quibus quaeritur, dein casus, tum exitus, quarto numeri syllabarum,
item soni. sextum Aristarchus, discipulus eius, illud addidit, ne umquam simplicia compositis
aptemus.

Aristophanes gave analogy five criteria or, as some believe, six: first, that the objects of inquiry
be of the same gender; then, of the same case; then, of the same ending; fourth, of the same
number of syllables; finally, of the same accent. Aristarchus, his pupil, added this sixth
[rule]: that we never link simple forms to compounds.

According to Charisius, the so-called canons of analogy (rationes analogiae) were first
introduced by Aristophanes of Byzantium, and then further developed by Aristarchus.*°
These two scholars thus felt the need to provide some rules in order to apply analogy
correctly to textual criticism, which was their main focus. Establishing some criteria
in order for a method to be rigorous and work properly is the first step toward the foun-
dation of a scientific discipline. This seems also to be the process shaping the beginning
of grammar at Alexandria: Aristophanes and Aristarchus developed a method to deal
with debated linguistic forms and gave it some rules in order to apply it correctly.
Furthermore, the principle that comparanda should follow certain criteria in order for
the forms in the analogy to be ‘of the same kind’ is consistent with Euclid’s definition
3 in Book 5 quoted above. Thus, the Alexandrian philologists seem to have borrowed
the analogical method, which was key in the development of grammar, from other,
more advanced disciplines, that is, the mathematical po®nuoroa, just like Plato and
Aristotle had done before them.

3 Pace Pfeiffer (n. 3), 203, n. 1, according to whom grammatical &vodoyio: “is hardly derived from
the mathematical and philosophical term dvoloyio (= proportion) used by Eratosthenes, the Platonist,
in his Platonicus’.

39 For another connection between mathematics and Dionysius Thrax, see P. Berrettoni, ‘On the
geometrical background of Dionysius Thrax’ definition of comparatives’, in R. Petrilli and
D. Gambarara (edd.), Actualité des anciens sur la théorie du langage (Miinster, 2004), 17-36.

40 On this definition and also on other criteria for analogy, especially among Latin grammarians,
see A. Garcea, ‘César et les paramétres de I’analogie’, in L. Basset, F. Biville, B. Colombat,
P. Swiggers and A. Wouters (edd.), Bilinguisme et terminologie grammaticale gréco-latine
(Leuven, Paris and Dudley, MA, 2007), 339-57 and A. Garcea, Caesar’s De Analogia: Edition,
Translation, and Commentary (Oxford and New York, 2012), 167-79. See also Siebenborn (n. 3),
72-83, Pagani (n. 8), 834-8 and Schironi (n. 8), 383-6.
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5. VARRO: GRAMMATICAL ANALOGY AND MATHEMATICS

The most compelling evidence for the link between mathematical and grammatical
proportions can be found in Varro. Varro’s mathematical models for analogy have
been studied by Daniel J. Taylor and Alessandro Garcea.*! Without repeating the points
already discussed by these two scholars, my aim here will be to show how Varro’s
analogy can be seen both as depending on Alexandrian analogy as well as going beyond
it. Varro, in other words, is what links and explains the two main phases of Greek
analogy: the one inaugurated by the Alexandrian philologists, and the one developed
later by the ‘technical grammarians’ such as Apollonius Dyscolus and Herodian.*?

As is well known, Varro devotes Books 8-10 of De lingua Latina to analogy (and
anomaly).*> When introducing the concept of analogy for the first time Varro explicitly
uses the Greek term dwvodoylo (Ling. 8.23: Graeci Latinique libros fecerunt multos,
partim cum alii putarent in loquendo ea uerba sequi oportere, quae ab similibus
similiter essent declinata, quas appellarunt évoroyiog).** This introduction presents
Latin grammar as derived from, and closely linked to, the Greek téyvn ypopporicn.
The Greek term is used once again in Book 10, dedicated to an analysis of the principles
that rule languages (Ling. 10.37):

sequitur tertius locus, quae sit ratio pro portione. <e>a Gr<a>ece uoca[n]tur &vo Adyov; ab
avoroye dicta dvodoyio. ex eodem genere quae res inter se aliqua parte dissimiles rationem
habent aliquam, si ad eas duas alterae duae res collatae sunt, quae rationem habeant eandem,
quod ea [uerba] bina habent eundem Adyov, dicitur utrumque separatim dvéidoyov, simul collata
quattuor dvoroy<i>o.

Next there is the third topic: what the relation by proportion is. In Greek this is called dva
Adyov; and from dvoloyov, dvodroyia is derived. If two things of the same type, though
dissimilar in some respects, have some relation to each other and two other things which
have the same relation are compared to these two things, then, because the two sets have the
same Adyoc, each of the two is said separately to be dvdloyov; and the four taken together

are called avohoyic.

Here Varro clearly presents analogy as a mathematical concept which allows the
discovery of the rational principles governing languages. The link with mathematics
is further strengthened by the fact that he uses the Greek words (&vd Adyov, Adyog,
avaroyov, avoroyia), so that the etymological link with the mathematical procedure

41 pyJ. Taylor, ‘Varro’s mathematical models of inflection’, TAPh4 107 (1977), 313-23;
A. Garcea, “Varron et la constitution des paradigmes flexionnels du latin’, Histoire, Epistémologie,
Langage 30 (2008), 71-89.

42 While Taylor sees Varro’s mathematical model mostly as his original contribution, Garcea (n.
41), 78 more correctly states that Varro was actually not the first to use four-term analogies; rather,
he developed this mathematical model already used by the Alexandrian grammarians into a more com-
plex system (for example with the idea of formula, as discussed by Garcea [n. 41], 78-81). The goal of
the present study is to ideally complement Garcea’s study of Varro’s analogy and to explore how this
method started before Varro and developed after him, especially in the Greek world.

43 Book 8 is dedicated to the arguments against analogy and in favour of anomaly, Book 9 to the
arguments in favour of analogy and against anomaly, and Book 10 presents Varro’s attempt to mediate
between these two approaches to language.

4 I would like to thank Wolfgang de Melo, who kindly allowed me to use his new text of Varro’s
De lingua Latina before its publication (W. de Melo, Varro: De lingua Latina. Introduction, Text,
Translation, and Commentary [Oxford, 2019]).
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becomes apparent. In addition, Varro confirms that the theory of proportion, devised in
the field of mathematics, was indeed used in other fields too (Ling. 10.41-2):

haec fiunt in dissimilibus rebus, ut in numeris si contuleris cum uno duo, sic cum decem uiginti.
nam <quam> rationem duo ad unum habent, eandem habent uiginti ad decem. in nummis, in
similibus, sic est ad unum uictoriatum denarius, si ad alterum uictoriatum alter denarius. sic
item in aliis rebus omnibus pro portione dicuntur ea, in quo est sic quadruplex natura, ut in
progenie cum est filius ad patrem, sic [si] est filia ad matrem, et ut est in te <m>poribus meridies
ad diem, sic media nox ad noctem. hoc poetae genere in similitudinibus utuntur multum, hoc
acutissime geometrae, hoc in oratione diligentius quam alii ab Aristarc<h>0 grammatici, ut
cum dicuntur pro portione similia esse amorem amori, dolorem dolori, cum ita dissimile[m]
esse uideant amorem et amori, quod est alio casu, item dolorem dolori, sed dicunt, quod ab
similibus.

This happens in things which are different from each other, as in numbers, if you compare two
with one, so also twenty with ten; for twenty has to ten the same relation which two has to one.
Similarly, with coins, one denarius is to one victoriate as a second denarius is to a second
victoriate. So likewise in all other things those are said to be in relation where there is a
fourfold nature, as among children when the son is to the father, then so the daughter is to
the mother, and in time-reckoning midnight is to the night as midday is to the day. The
poets often use this kind of relationship in their similes, and the geometricians use it very
keenly; in reference to speech, the grammarians of the school of Aristarchus use it with
more care than others do, as when amorem and amori, on the one hand, and dolorem and
dolori, on the other, are said to be similar by proportion, even though they see that amorem
is different from amori, because it is in another case, and likewise dolorem is different from
dolori; but they say [that they are similar by proportion] because they derive from similar forms.

In addition to showing Varro’s awareness of the mathematical origin of grammatical
analogy, this passage also lists non-mathematical uses of analogy. Aside from geometry
and arithmetic, Varro specifically speaks of (human) biology, time and money-
reckoning, and poetry, fields that in part overlap with those to which Plato and
Aristotle had also applied analogy. Furthermore, within this list Varro explicitly
mentions Aristarchus’ use of analogy in grammar as another application of this
mathematical method. Thus, Varro confirms the reconstruction of the early history of
grammatical analogy as outlined in the previous sections.

In Ling. 10.45-6 Varro also distinguishes between two kinds of analogy: genus
coniunctum (1 : 2=2 : 4) and genus deiunctum (1 : 2=10 : 20). These distinctions
correspond exactly to the ocuvveyng dvodoyio and to the dwnpnuévn dvodoyio of
Aristotle.*> Going a step further and applying analogy to grammatical questions,
Varro (Ling. 10.47) distinguishes between the kind of analogical proportion used for
nouns, which is quadruplex and deiuncta (rex : regi=lex : legi), and the analogical
proportion used for verbs, which is triplex and coniuncta (legebam : lego =lego :
legam, which can also be written as legebam : lego : legam). This distinction is new
and does not seem to be operative in Aristarchus’ examples. Aristarchus always uses
disjoint proportions of the type Al: A2 = B1:B2 or Al1:A2:A3 = B1:B2:B3, and
never conjoined ones. Indeed, even though they seem similar, Varro’s triplex analogy
(legebam : lego : legam) is essentially different from Aristarchus’ proportions of the

45 Yet, I agree with Garcea (n. 41), 83, when he claims (contra Taylor) that Varro did not take this
model from Aristotle but rather from mathematical treatises which were circulating in Rome at his time
and which were probably similar to the preserved Introduction to Arithmetic by Nicomachus of Gerasa
(c.100 c.E.).
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type Kdhyog : Kédyavtog : Kdyow,*® all of which involve nouns but never verbs. The
reason is that a proportion like Kdkyog : Kédyovtog : Kédyov cannot be rewritten as a
ouveyng avohroyio of the type Al : A2=A2 : A3, because Kdiyog : Kdhyovtog=
Kéyovtog : Kéhyov does not make any sense in terms of ‘logical relationship’, as
the link between a nominative and a genitive cannot be defined as ‘proportional’ to
the link between a genitive and a vocative. On the contrary, a temporal logical relation
underlines the proportion legebam : lego = lego : legam, since the past is to the present
as the present is to the future. The triplex and coniuncta proportion as defined by Varro
is thus typical of verbs because ‘lego has to legam the same relation which legebam has
to lego (Ling. 10.47: quam rationem habet legebam ad lego, hanc habet lego ad legam).
Though Aristarchus was aware of verbal tense (ypovoc) and of the difference between
tenses,*” he does not seem to have ever employed this sort of conjoined proportions with
verbal tenses. The reason is that such proportions were not very useful to a philologist,
especially one who was interested not in discovering how a language is logically
structured but rather in solving a specific editing problem. On the other hand, the
conjoined analogies would have been extremely interesting from a linguist’s point of
view, because they called attention to the logical relationship among tenses. Varro’s
distinction between the analogical proportion used for nouns (quadruplex and deiuncta)
and the analogical proportion used for verbs (triplex and coniuncta) can thus be seen as
a further development of the doctrine of analogy from Alexandria to Rome.*3

6. ANALOGY AND THE TEXNH 'PAMMATIKH

While the mathematical origin of analogy was not forgotten during the time separating
the Alexandrian grammarians and Varro, analogy had already evolved with Varro and
especially when it was adopted by the Greek grammarians of the Imperial period. For
instance, there are many scholia in which Herodian (second century c.E.) discusses
Aristarchus’ solution to linguistic problems in Homer. One example will be sufficient
to highlight both similarities and differences between Aristarchus and Herodian in
discussing the same linguistic problems (Sch. 1l. 16.827 [Hrd.]):

{®g ToAEnG} TEPVOVTOL: MG TERVOVTA. oVtwg Kol Apiotopyos. 0 8¢ Tvpavviwv (fr. 40 P.)
nopoEvel mg AoBdvia, devTEPOV GOpLeTOV €Kdeyducvos. oUtng 8¢ kol v £VOgiav
o&lvel, ‘knp Gyeog pebénko, yepeiovd mep xoromepvov’ (1. 17.539), 100 Apiotdpyov
Bapvvovtog. kol pot dokel 6 Tupoavviov Adywm UVyiel xpiicBor- el yop mEPve TMEPVELS
TEPVEL 00 AEyouev, DIOTAKTIKOG 8¢ mépve, ‘épvng (Od. 22.346), ‘néevn’ (Il 20.172
al.) koi ‘mépve yap ‘O6pvoviie” (Il 13.363), kol o1t devTEPOS dOpLoTOg MO ‘Ehafe’ (11
4.463 al.), MaPo Aofng, Aépn’ (. 4.230, 24.480), dijdov OtL Opeilopev KoL THV PHETOYNV
O&Uvewy. 0 pévtol Apiotopyog Kol 1@ YoPoKTPL TS POVAG €Nl Kol oUtwg ERGpuvev:
énel yop ol €lg vov AMyovcor PETOYXOE, £X0voot TPO TOD vV GUUPMVOV KOT ETUTAOKNY,
Mot €BopHvovto 1| TEPIECTMVTO, 0VdETOTE 8 MEVLVOVTO, DoTEP EYEL 1) TEUVOV KOUV®V
mitvov, £dokipale kol ™y TEQvov Bopively, ovyl 0&Ovewy. €l 3¢ Tig Aéyol ‘B Tl yop 00
neplond;’, Sdayffoetor £k Tthg KMOE®S 00 YOp me@volvio £poluev T TEPVAVIO OG

46 See Sch. 1. 1.86 (reported above, at p. 478).

47 Cf. Matthaios (n. 2), 326-51.

“8 A further example of such a development is Caesar’s De analogia; see now Garcea (n. 40
[2012]), who correctly observes (at 15-18) that the aim of Caesar’s treatise is not purely grammatical
or philological but rather rhetorical.
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voobvta. oVtwg 8¢ kol M Toog petoyn €Bopliveto @ xopoKTApL KoL Tf TOWOTNTL TOD
otoyeiov, oV Tf KAioEL i 100 £veat@tog, donep dmedeifopey.

négvovta: mé@vovto like téuvovto. So also Aristarchus. Tyrannio (fr. 40 P.) instead
pronounces it as paroxytone like Aafdvta, considering it a second aorist. Thus, he also
pronounces the nominative as oxytone, [for example], xfp dyxeog pebénko, yepeiovd
nep xorome@vav (I 17.539), while Aristarchus pronounces it as barytone. It seems to me
that Tyrannio is using a sound argument: for if we do not say mépve mépvelg té@vetl, but
né@ve is a subjunctive [like] mépvng (Od. 22.346), népvn (I 20.172 al.) and [there is]
négve yop "OBpuvovio (I 13.363), and [the form] is a second aorist like élofe (II. 4.463
al.), AéPo AaBne, AéPn (I1. 4.230. 24.480), it is clear that we must pronounce also the participle
as oxytone. However, Aristarchus followed the typical form of the word, and, therefore,
pronounced it as barytone. For the participles ending in -vov and with a consonant before
the v in a cluster are either barytone or perispomena but never oxytone, as are TEUvOV,
kopvov [and] mitvev, and therefore he decided to pronounce mé@vov too as barytone
and not as an oxytone. And if someone were to ask: ‘and why doesn’t he pronounce it as
perispomenon?’ He will be taught by the declension. For we will not say megvoivta or
ne@vdvio like voodvto. Thus, also the participle icog was barytone according to its form
and the quality of the letter and not according to the declension of the present, as we showed.

Without discussing in detail the specific content of this scholium, I would like to focus
on Herodian’s way of dealing with the problem at issue compared to what he reports
about Aristarchus. Aristarchus finds a form through a simple two-term analogy
(téuvovto = mépvovta).* The same procedure (though with different forms and differ-
ent results: AoBovio=ne@pvovia) is performed by Tyrannio, a grammarian living at
Rome in the first century B.c.e. Working in the second century c.E., however,
Herodian follows a different path to solve the same problem (that is, the choice between
different accentuations of a Homeric word). He explains his choices by recalling gram-
matical rules (kovoveg), which ensure that a certain form with certain characteristics
must be accented in a certain way. Moreover, Herodian makes ample use of grammatical
terminology, highlighted in underlined bold type in the quotation: ev6€io (nominative),
vrotakTikOg (subjunctive), delvtepog ddprotog (second aorist), €veotwg (present),
uetoyxn (participle). In addition, Herodian claims that k\icig (declension) teaches us
how to find the form for which we are looking (S1doybnoetan €k g KAoEWS).
Nothing like this can be found in Aristarchus’ analogical procedure.>°

These differences demonstrate that between Aristarchus and Herodian several import-
ant changes occurred. After Aristarchus, similarities and regularities in language were
increasingly recognized and considered independently from the task of editing Homer.
Language became the object of study in the search for these similarities and rules.
Starting with the end of the first century B.c.E. and then with Apollonius Dyscolus and
his son Herodian in the second century c.E., the €xvn ypopuotikn became a fully
autonomous discipline (the so-called ‘technical grammar’), focussed on studying lan-
guage qua language—and not just a tool used to edit a literary text. Now language
was considered an entity with its own rules and exceptions, independently from the
text of Homer or any other writer. Literary authors were not neglected by Herodian
and his colleagues, but literary quotations had become a means for better understanding
the linguistic phenomenon, which was now the goal, not as before, when grammar was

49 See also Sch. Il 17.539b (Hrd.) <xotamégvov:> Apictopxog G Euvev (KOTOmépvov:
Aristarchus [reads it] like Tépvov).

30 There are countless examples of the different approach of Herodian compared to Aristarchus in
the Homeric scholia; see e.g. Sch. Il. 6.244; 11.495; 24.228a.
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only a tool for Homeric criticism. Herodian’s panoply of grammatical rules is thus very
different from Aristarchus’ use of analogical proportions as heuristic tools to establish the
right reading in a text. This is also evident from a direct quotation of the latter by Herodian
(Sch. 1I. 24.8a [Hrd.]):

neipv: TTGUPIL0og TEPIOTA ... . O LEVTOol ApioTap)0os Bapivav Avoylvawokel, g ‘Keipov’ (cf.
1. 21.204, Od. 24.459). gnoi yov oUtew yevouevog €ni 100 ‘Tovvuyin uév p’ 1 ye Koi Nd
nelpe kélevbov’ (Od. 2.434)- “10 ‘meipe’ dddokel MUAS Koi TNV TEIPOV peTOrNV
Bapivev: dg yap Fxeipe keipov, obtag Eneipe neipov: £i Yap tepLecnaro, NV Gv 6
ROPOTOTIKOG ENEipa”. ...

‘Making it through (neipwv) [wars of men and painful waves]’: Pamphilus pronounces neipwv
as perispomenon ... Aristarchus, however, reads it as barytone like xeipov (cf. 7. 21.204, Od.
24.459). Thus, coming to discuss ‘thus all night long and through the dawn [the ship] made it
through (neipe) her journey’ (Od. 2.434), he says: “n€ipe teaches us that the participle
neipov is also barytone, for as &xepe keipov, so Eneipe meipov. If it were
perispomenon, the imperfect would be £rsipa” ...

Herodian’s verbatim quotation of Aristarchus conclusively proves that four-term
analogies were indeed used by Aristarchus and were not an addition by later grammarians
such as Herodian himself. More importantly for us now, Aristarchus here introduces the
four-term proportion (€xeipe : xeipov = éneipe : X) with the verb ‘to teach’, claiming that
the examples of €xepe and keipwv together with neilpe in Od. 2.434 ‘teach’ us that the
right accent for the problematic participle ITEIPQN is neipwv and not neipdv. Even if he
too uses grammatical terms such as petoym (participle) and mopototicog (imperfect),
Aristarchus is not invoking any inflectional rule, as Herodian did in the previous scholium
in which the ‘teacher’ was not an analogical proportion but rather ‘a rule of declension’
(xMiow). Aristarchus, on the contrary, simply appeals to a set of ‘logical’ ratios which give
a single precise result.>!

With the development of technical grammar, analogy did not lose its importance;
however, it did greatly change its scope and essence. Within this new discipline that
studied linguistic phenomena and established rules, analogy evolved from a heuristic
method into a tool for reconfirming the value of these rules. Analogy then became a
feature that forms had to follow a certain paradigm or certain declensional rules. This
does not mean, however, that Herodian never used ‘heuristic’ proportions; in fact,
sometimes he adopted them for forms that were particularly problematic and did not
seem to follow any of his ‘rules’. In Sch. II. 12.201d, for example, Herodian discusses
the accentuation of the adjective Y'WITIETHZE, ‘high-flying’, whether it is Oyutétng or
vywmeTic, and agrees with Aristarchus that the reading Uytetig, in analogy with tiufg,
is impossible. The reason is that for tyung there is an accusative twunvta (/1. 18.475),
which—Herodian explains—‘€8idoioke 10 g €VBelog mdbog’, that is, ‘taught the
modification undergone by the nominative’; in other words, the accusative tivio
proves that the contracted declension (tyung from tyneg) is possible. On the contrary,
there is no sign of any other contracted form derived from Uywnetheis. The procedure
adopted by Herodian in this case is very similar to the Aristarchean one, as shown
also by the use of the same verb 8i8dokewv for attested forms in Homer which
‘teach’ that a certain declensional pattern exists. Unlike Aristarchus, however,
Herodian seems to have used this deductive method only when he did not have the

5! On this scholium, see H. Erbse, ‘Zur normativen Grammatik der Alexandriner’, Glotta 58
(1980), 236-58, at 237-9 and Matthaios (n. 2), 330, 343, 344-5, 409-10, 411, 421.
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right xovov to apply and was dealing with particularly problematic or uncommon
forms; otherwise the ‘teacher” was the rule of declension (kAictg).3?

7. ANALOGY: DEVELOPMENT OF A TERM

So far, my focus has been analogy as a method, namely the mathematical proportion
applied to the study of language. Now I will focus on the word itself, and how it
develops in grammar. Admittedly, the term d&voioyla is not very much used in the
scholia. In the scholia to the //iad derived from Aristarchus, for instance, not only is
the word dvoroyia entirely absent, but derivatives such as dvéloyov and dvoAddyog
are also never specifically used to label the procedure of grammatical proportions so
common in Aristarchus’ practice.? It is only later, when grammar became an independ-
ent discipline, that the words dvoAoyio, dvéAoyov and derivatives were increasingly
used. However, Herodian’s use of these words clearly indicates the great change
which linguistic analogy underwent since its origins (Sch. 7I. 12.158 [Hrd.]):

TopPeLdG: Apiotapyog 0&0vel g mukvde. 0 8 OpdE Atoviotog (fr. 16 Schm. = fr. 5 Linke)
Ouotog mpoePépeto 1@ ToEing, mopt 1O ToPPUg GPCEVIKOV, 0V moAlol MooV XPHOELS
mop 101G modoolg kol o’ ‘Ounpw (cf. 71 11.69, 387 al.). kol dfjlov 811 dvoddymg pev
avoywvookel 0 Opa, enskpinoe 3¢ 1) Aplotdpyov.

top@eldg: Aristarchus pronounces top@eidg oxytone like mukvég. Dionysius Thrax, on the
other hand, pronounced it like taxeiog, from the masculine topgig, which was very much
used by the ancients and by Homer (cf. /. 11.69, 387 al.). And it is clear that [Dionysius]
Thrax reads it according to analogy, but the reading of Aristarchus prevailed.

In this case, both Aristarchus and Dionysius Thrax use an analogical proportion, though
they choose different forms for their proportion, which lead in turn to different results:
Aristarchus reads top@eidg on the basis of Tukvdg, whereas Dionysius reads top@eiog
on the basis of toyeioc. This proves, on the one hand, that analogy was a tool that could
be applied by anyone and gave different results according to the choice of the
comparandum. On the other hand, however, the comment of Herodian complicates
the situation, since he notes that only the reading of Dionysius is analogical, though
the reading of Aristarchus prevailed (&voloywg pev davoywvooker 6 Opdé,
énexpinoe 8¢ M Aprotdpyov). This seems contradictory, because both Aristarchus
and Dionysius Thrax have used analogy in this instance. Why then does Herodian
claim that Aristarchus has chosen a non-analogical reading? Herodian’s comment can
be explained only if we assume that by analogy he means something different from
the procedure that allows one to establish a relationship between two pairs of forms
in order to determine the morphology or the accentuation of one of the two. As
shown by Sch. Il. 16.827 analysed above, Herodian was working within a completely
different framework: he relied on grammatical rules (kowvovecg), so that a form was

32 On the different meaning of analogy in Herodian (i.e. a quality of certain words as well as a
method and an activity of a technical grammarian), see I. Sluiter, ‘A champion of analogy:
Herodian’s On Lexical Singularity’, in S. Matthaios, F. Montanari and A. Rengakos (edd.), Ancient
Scholarship and Grammar: Archetypes, Concepts and Contexts (Berlin and New York, 2011),
291-310.

3 Also in Euclid’s Elements the noun éwooyio is seldom used (14 times)—despite a pervasive
use of the indeclinable adjective &vdéAoyov (395 occurrences).
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analogical only if it followed a certain canon. Hence, analogy could lead only to one
result, the result allowed by grammatical rules. On the contrary, the analogical procedure
of Aristarchus and of his direct pupil Dionysius could lead to different results according
to what they chose as comparanda to build their mathematical proportions. In other
words, for both of them, the result depended on the way in which analogy was applied.

By understanding this difference, it is also possible to explain why Herodian can say,
for example, that a certain reading (Alnv instead of Airv for a toponym) is ‘more ana-
logical’ than another one (Sch. Il. 2.592b: xpn HEVTOL YIVOOKEW OTL AVOAOYWTEPO.
avéyvaotg fv 1 Bopeia).>* Such a statement would not have made sense at the time
of Aristarchus, when analogy was a tool to discover a form: a form could be analogical,
that is, proportional or not, but not more analogical, that is, proportional, than another.
For Herodian, however, being analogical meant following a rule—and, indeed, it is
possible to have a form that follows a rule more closely than another.>>

The analysis of different definitions of analogy in the Greek and Roman world
confirms that this development took place in the Imperial period, so that the link
with mathematics grew progressively weaker. In Sextus Empiricus (Math. 1, § 199) or
in the scholia to Dionysius Thrax (for example Sch. Dion. Thrax 15.11-12 and
309.9, cf. also Sch. Dion. Thrax 169.26-7), for instance, analogy is defined as 1 t®v
ouoilwv mopdbeots, the ‘juxtaposition of similar [forms]’. Although a specific link
with mathematics is missing, it is still possible to perceive the idea of the ‘shape’ of
a mathematical proportion in the way in which one has to ‘juxtapose’ similar elements
in order to proceed with a comparison. However, the goal of this operation is now to
find a grammatical rule, as becomes clear in other scholia to Dionysius (Sch. Dion.
Thrax 454.17; 568.6-7), which define dvoAoyio as Gmoddoolg KAVOVWV/KOVOVOG,
‘explanation of rule(s)’. In fact, Sch. Dion. Thrax 454.17 even specifies that the rules
are those of the ‘technical grammarians’ (1} @V TEYVIKOV KovOVOV GO8001G).
Grammar was now a fechné with its own rules, which were explained (but not discov-
ered) by analogy.

The Roman world developed the concept of analogy along the same path, as well as
introducing some novel notions.>® I have surveyed the way in which Latin grammarians
‘translated” dvoroyio and defined this concept elsewhere.3” Here I want simply to recall
some key points for my present analysis. Among Latin grammarians, analogy is often
defined as a comparison between similar forms or as the declension of similar
forms.>® Even though this is the ‘weak’ sense of analogy (just like the Greek definition

> The same happens in Sch. Il 14.464a (ex.) Apxéloxoc: Apictopyog GvoAOY®TEPOV TOD
Apyiloyos, mg pepévikos, ‘Mevéraog” (1. 2.408 al.).

> Siebenborn (n. 3), 63-7 recognizes three kinds of analogy: 1) the ‘zweigliedrige
Vergleichungen’, which I call the ‘two-term proportions’; 2) the ‘viergliedrige Flexions- und
Derivationsanalogien’, which I call ‘four- or more term proportions’ and 3) the kavoveg, which I con-
sider the ‘descriptive’ analogy, as conceived by Herodian. As we saw in n. 13 above, according to
Siebenborn ([n. 3], 71), Aristarchus mostly employed the first type of analogy, but I have tried to
show that he also used the second type (but not the third).

36 On analogy among Latin grammarians, see C. Woldt, De analogiae disciplina apud grammaticos
Latinos (Regimonti, 1911). More modern studies are those by Garcea (n. 40 [2007]) and (n. 40 [2012]),
which also provide additional bibliography.

57 See F. Schironi, “Avooyio, analogia, proportio, ratio: loanwords, calques and reinterpretations of
a Greek technical word’, in L. Basset, F. Biville, B. Colombat, P. Swiggers and A. Wouters (edd.),
Bilinguisme et terminologie grammaticale gréco-latine (Leuven, Paris and Dudley, MA, 2007), 321-38.

38 E.g. Quint. Inst. 1.6.4 (eius [sc. analogiae] haec uis est, ut id quod dubium est ad aliquid simile,
de quo non quaeritur, referat et incerta certis probet); Gell. NA 2.25 (&vohoyio est similium similis
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1 OV opoiwv mopdbeots, ‘the juxtaposition of similar [forms]’), in these Latin exam-
ples the link with the Greek background and with the mathematical origin of the concept
are still preserved in at least two aspects. First, these definitions often point to the Greek
term, thus showing that the Romans were aware of the Greek origin of the concept.
Second, together with the Latin analogia, which is borrowed from the Greek, these
grammatical texts also display an attempt to translate the term into Latin with proportio,
which again alludes to mathematics. In fact, proportio is the technical term for ‘math-
ematical proportion’ in Latin; this calque from the Greek was first introduced by Cicero
in his translation of Plato’s Timaeus>® and then used often by Vitruvius, who also con-
nects it to Greek dvoroyio (De arch. 3.1).°° Yet, even if the etymological meaning of
analogy is sometimes present in the Latin grammarians’ definitions, they tend to use the
Greek loanword analogia rather than proportio when discussing linguistic analogy
and examples of it.°! While being aware of the mathematical origin of the grammatical
analogy, Latin grammarians thus seem to distance themselves from it. This is also
the impression we get from Diomedes (late fourth century or early fifth century c.E.)
(GL 1384.15-16):

analogia apud nos, id est proportio, praetermissis Graccorum ambagibus simplici modo tam in
uerbis quam in nominibus obseruatur.

Among us [that is, Roman grammarians] analogy, namely proportio, is observed both in verbs
and in nouns simply and without the circumlocutions of the Greeks.

Even though he explains that analogia corresponds to proportio (so he keeps the
mathematical connection), Diomedes clearly states that Latin analogia is much simpler
and more straightforward than Greek dvodoyio. What Diomedes means by ambages,
‘circumlocutions’ or ‘obscurities’, is uncertain, but these ambages might perhaps be
the ‘mathematical’ connections, which must have appeared odd to a Latin grammarian
of this period.®? Now analogy is more simply (simplici modo) something that is observed
in nouns and verbs. Indeed, for the Latin grammarians of the fourth or fifth century,
analogy was above all what lay behind a grammatical rule, as proven by their defining
analogy as regula®® or a ratio connected with the disciplina declinationis®*—definitions
which are not very far from how Herodian himself understands &voioyio.

The semantic shift from Greek &vodoyio to Latin analogia becomes clear in the
following quotation from the so-called Donatiani fragmentum (GL VI 275.16-17):%°

declinatio); Pompeius, GL V 197.22 (quae est analogia? comparatio similium); Servius, GL IV
435.15-16 (analogia dicitur ratio declinationis nominum inter se onmi parte similium).

3 In Tim. 4 § 13: quae Graece dvoroyio, Latine (audendum est enim, quoniam haec primum a
nobis nouantur) conparatio proportioue dici potest (‘what in Greek is &voloyio can be called
“proportion” or “comparison” in Latin [for we must be bold, since we are the first to coin these
terms]). Here the Greek context of dvodoyio is purely mathematical (Pl. Tim. 31c3-32a7). On
Cicero’s translation of the Timaeus, see D. Sedley, ‘Cicero and the Timaeus’, in M. Schofield
(ed.), Aristotle, Plato and Pythagoreanism in the First Century BC: New Directions for Philosophy
(Cambridge, 2013), 187-205.

%0 See Schironi (n. 57), 322-3.

61 See Schironi (n. 57), 326-8.

62 Just like his colleagues, aside from this passage, Diomedes never uses the word proportio but
only analogia (e.g. GL 1307.22; 375.18; 377.22; 378.14-15; 384.21; 386.passim; 387.4).

% E.g. Donatus, GL IV 379.3-4; Ps.-Palaemon, GL V 539.21.

4 ps.-Probus, GL IV 47.23-4 (ratio recta perseuerans per integram declinationis disciplinam).

5 On Donatianus and the Donatiani fragmentum, cf. R.A. Kaster, Guardians of Language: The
Grammarian and Society in Late Antiquity (Berkeley, 1988), 274-5.
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analogiam sic Graeci definierunt, &voloyio £6Ti cvurhokn Adywv dkoAovbwy, id est conexus
orationum consequentium.

The Greeks define analogy in this way: cvurlokn Adywv dkolovBwv, that is, a combination of
expressions in regular succession.

Interestingly, Donatianus uses the Greek language when giving the definition of
analogy, as though he wanted to go back to the origin of the concept. However, the
Greek definition cuumloxn Adyov dxorovBwv is ambiguous, because it can mean
both ‘combination of expressions in regular succession’ and ‘combination of ratios in
regular succession’, where the latter interpretation is close to a geometric proportion
of the type analysed above.°® The Greek definition thus points to the original
etymological meaning of the grammatical &vodoyic, or, at least, is conceived
ambiguously enough to keep both meanings available—the mathematical meaning
(where Adyog is ‘ratio’) and the grammatical meaning (where Adyog is ‘phrase’,
‘expression’). Yet, when Donatianus translates the definition into Latin, he uses
orationum for Moywv, showing that for a Latin grammarian of the fourth or the fifth
century c.E. the mathematical origin of analogy was completely foreign. Of course,
oratio is one of the possible translations of the Greek Adyoc, and it is also the most
obvious translation in a linguistic context such as this one. However, even though the
Latin translation is consistent with the grammatical context, it still shows that a certain
amount of ‘bleaching’ has occurred in the meaning of the word dvoloyio.®” In fact,
with this choice, Donatianus eliminates the ambiguity of the definition and confines
it within a purely grammatical world, where ‘phrases’ are at stake.

To conclude, by adopting the non-Latin term analogia, Latin grammarians virtually
eliminated the mathematical idea underlying the operation of analogy, which would
have been otherwise more obvious if they had used proportio. The loanword analogia
only meant grammatical analogy in Latin and was understood in the ‘modern’ sense of
application of canons or similarity of declension. On the Greek side, Herodian could not
use another term borrowing it from elsewhere, since grammar was a Greek invention
with Greek terminology; yet he almost ‘resemanticized’ the original term é&voAoyio by
using it in the same sense as the Latin analogia. Both in Herodian and in the Latin
grammarians, linguistic analogy thus became more and more detached from its original
link with mathematical reasoning, because its function had also changed. No longer
being a heuristic tool to find out problematic forms in absence of full-fledged grammatical
canons, analogy became more a way to describe how each form would behave in respect
with those (now well-established) canons from the second century c.E. onward.®8

66 Charisius 149.22-6 Barwick offers a very similar definition, including the Greek phrasing
(analogia est, ut Graecis placet, copmhokn Adywv GkoAoOBwv, ... dvodroyio €oTiv cuumhokn
AOYwv dxoroVBwV v AEEe).

7 On this definition, see Blank (n. 4 [1982]), 26-7, who states: ‘now cuumhok is a word often
used for syntactic construction, while dxorovBog describes the sentence whose construction is con-
sequent or whose words are in proper agreement with one another. Hence the words cuunoxm
AOYwv dxorovBmv themselves would seem to indicate that analogy is consequent syntactic construc-
tion.” (27) This is true if we read this definition from a purely linguistic point of view. I have tried,
however, to show that the same phrase can also have a mathematical meaning, and that it was used in
this sense by the first Greek grammarians. At the time when Donatianus or Charisius used the term, it
indeed meant what Blank argues that it did. Blank himself, though, readily acknowledges the ‘scien-
tific background” of grammatical dxolovdio (n. 4 [1982], 16-17).

8 My point is limited to the study of grammar. Mathematical proportions as heuristic tools were in
fact used in the Latin world until late. For example, Calcidius (second half of the fourth century c.E.)
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8. CONCLUSIONS

In the Hellenistic period, Alexandrian grammarians used various kinds of analogical
procedures. They employed two-term proportions, that is, comparisons between similar
forms, which represent a rather common epistemological procedure and are the same
kind of analogy analysed and discussed by Regenbogen and Lloyd. However,
Aristarchus also used another, more refined kind of analogy, which did not involve
only a simple comparison between two similar words, but required a much higher
degree of abstraction. This was a four- (or more) term proportion and derived from
mathematics, as demonstrated both by the word’s etymology and by the explicit
application of mathematical proportions by Plato and Aristotle in other fields, such as
philosophy, biology and literary analysis. In the capable hands of the Hellenistic
grammarians, the multi-term dvodoyio became a heuristic method that allowed them
to determine an unknown form through comparison of similar parts of speech with
similar characteristics, when a complete set of declensional rules was not available.
The use of a tool from a different discipline can be explained by the status of the
different sciences in the Hellenistic period. Unlike mathematics or medicine, grammar
in the third and the second centuries B.C.E. was still in its initial stages of becoming a
techné. Grammarians did not have a full-fledged analysis of the parts of speech and
even less a complete set of declension rules. Therefore, they borrowed analytical
tools from other, more advanced disciplines.®® Mathematics already had a long and
illustrious past: it was highly developed, with an array of powerful and tested tools,
among which the general theory of proportion devised by Eudoxus and systematized
by Euclid. From there, analogy could be adopted by grammarians such as Aristarchus
to study and discuss linguistic problems.”® With the help of ‘mathematical’ proportions,
the Alexandrians determined declensional patterns, orthography and especially accentu-
ation of debated forms.”! The linguistic patterns (that is, declensional paradigms)
discovered through analogy, however, were ancillary to textual criticism and most
certainly not part of a large set of grammatical rules. As Wolfram Ax very aptly put
it,’?> Aristarchus had a ‘Grammatik im Kopf, which helped him to correct the

in his commentary to Plato’s Timaeus applies proportions to the analysis of daemons (Comm. in Tim.
131); see A. Somfai, ‘The nature of daemons: a theological application of the concept of geometrical
proportion in Calcidius’ Commentary to Plato’s Timaeus (40d—41a)’, in R.W. Sharples and A.D.R.
She(;)pard (edd.), Ancient Approaches to the ‘Timaeus’ (London, 2003), 129-42.

¢ The borrowing of methodologies from different disciplines as well as the crossing of disciplinary
boundaries in ancient Greece (and China) has been recently highlighted by G.E.R. Lloyd, Disciplines
in the Making. Cross-Cultural Perspectives on Elites, Learning, and Innovation (Oxford, 2009),
esp. 179-82. However, he does not discuss grammar—in this paper I have tried to add this field to
the interdisciplinary group of technai of Greek antiquity.

70 The Alexandrians’ application of a mathematical model to language is not isolated; even
before them, Plato used a (meta)mathematical model to define /ogos in the sense of ‘statement’,
‘proposition’: see P. Berrettoni, ‘A metamathematical model in Plato’s definition of logos’,
Histoire, Epistémologie, Langage 30 (2008), 7-19.

! Indeed, accentuation and prosody more generally were particularly problematic, because there was
no written record; see P. Probert, Ancient Greek Accentuation: Synchronic Patterns, Frequency Effects,
and Prehistory (Oxford, 2006), 14-45. As she notes (at 45), sometimes grammarians might have
accessed a tradition which preserved some archaic accentuation; yet, even in such cases, grammarians
‘proved’ the chosen accent by using an analogy with a similarly accented form. One such case
(Sch. 1. 12.158, mentioned above) is discussed in Schironi (n. 8), 405-7.

72 W. Ax, ‘Aristarch und die “Grammatik™, Glotta 60 (1982), 96-109, esp. 108-9; Ax (n. 3),
esp. 276 and 288.
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Homeric text and figure out the most correct forms, without however venturing into a
complete description of Greek language.

In the following centuries—and, especially, by the time of Herodian, in the second
century c.E.—grammar became a full-fledged techne, a discipline unto itself. Kavoveg,
‘grammatical rules’, were discovered, and the aim of the ‘technical’ grammarians was to
provide a precise description of the Greek language, which was now studied as the
primary object of interest rather than as a tool for making a good edition of difficult
poets like Homer, as it was for Aristarchus. In this new environment, analogy evolved
into a descriptive principle, which allowed grammarians to check whether or not a form
was in accordance (that is, in analogy) with a grammatical canon. Only rarely, and for
particularly difficult cases, did Herodian use analogical proportions with a ‘heuristic’
aim in the way in which Aristarchus did centuries earlier. Most often, however, since
the rules, the xovoveg, were already available, analogy was now simply the principle
that words had to follow a specific declensional rule, as described in the grammatical
handbooks. The ‘teachers’ were now inflectional rules, not forms found out through
proportions.

In conclusion, analogy in grammar underwent a strange evolution. The term originally
pertained to mathematics and meant a rather specific operation, the mathematical propor-
tion. It was in this sense that the concept was adopted by the first grammarian-philologists
at Alexandria. In the course of the centuries, however, analogy as a term was not preserved
in mathematics, which eventually adopted the Latin term proportio (hence, the modern
terms: Engl. proportion, Fr. proportion, Ger. Proportion, Ital. proporzione). Instead,
avoroyior was kept in grammar, and remained a linguistic term in other languages
(starting with Latin). Therefore, whereas in modern languages ‘proportion’ (derived
from Latin) is still something strictly related to mathematics, the Greek ‘analogy’ no
longer is. When we use the words ‘analogy’ in English, analogie in French, Analogie
in German, and analogia in Italian, we refer to more-or-less generic similarities.”> The
link between grammar and mathematics has been lost, because now (and, in fact, since
the first centuries c.E.) grammar is indeed a science per se, which does not need to borrow
any method from other disciplines. This is surely an achievement, but to understand
analogy as ‘similarity in declension’, or as ‘grammatical rule’, or even as ‘similarity’
would have sounded odd to Euclid and Aristarchus, who were instead both concerned
with the Adyoc, the rational principle, of reality.

University of Michigan FRANCESCA SCHIRONI
schironi@umich.edu

73 Modern linguistics, perhaps ironically, employs the concept of ‘proportional analogy’ opposed to
‘non-proportional analogy’: the very need to specify that an analogy is ‘proportional’ (a tautology,
from an etymological point of view!) is evidence that the original meaning of Greek dvoloyio is
lost in modern linguistics; see Hock (n. 16), 171; Campbell (n. 16), 92-3; P. Kiparsky, ‘Analogy’,
in W. Bright (ed.), International Encyclopedia of Linguistics (New York and Oxford, 1992), 1.56—
61, at 56.
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