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introduction



what this course is about

The course is about features . . . but the theme for EGG is
substance-free phonology (SFP)

• We will take SFP to be a research program, not a specific theory

• What makes a substance-free theory is how it treats features:
no phonetic information material can directly impact
computations (rules, processes, allophony, alternations)

• The big idea: modern phonology was born substance free
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what this course is about

We are going to trace the origins of the feature across the last 150
or so years

• What is a feature?

• Why are they critically important to virtually all theories of
phonology?

• What do we know about the neurobiological status of features?

And we’ll do all of this with one eye on SFP
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the reading

• Battistella, Edwin. 2022. The Prague school. In B. Elan
Dresher & Harry van der Hulst (eds.), The Oxford History of
Phonology. 221-241. Oxford: Oxford University Press.

• Dresher, B. Elan. 2014. The arch not the stones: Universal
feature theory without universal features. Nordlyd 41(2).
165–181.

• Odden, David. To appear. Radical substance free phonology
and feature learning. The Canadian Journal of Linguistics.

• Sapir, Edward. 1925. Sound patterns in language. Language
1(2). 37–51. pdf

• Volenec, Veno & Charles Reiss. 2020. Formal generative
phonology. Radical: A journal of phonology 2. 1–148.

4 / 118



the reading

So what we are looking at is something like this

• A historical examination of contrast, symbolic markers, and
sound patterns

• Features and phonetic substance

• Substance-free phonology

• Feature systems in substance-free theories of phonology
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what features are

What do we mean, even impressionistically by feature?

What is a feature?
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what features are

• Features encode natural class membership, they are a mark of
sameness

• Features encode contrasts, they are a mark of differentness

• Features can serve as a kind of interface between phonetics and
phonology: [coronal], [voice], etc, are notions use in both
domains
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de Courtenay: abstract phonemes



the Kazan school: abstract phonemes

• The phoneme is a symbolic marker. it encodes all of the
properties of a particular speech sound which are linguistically
relevant.

• The discovery of the phoneme is a triumph of rationalist
science, establishing the ontological status of a mental object
that is not directly recoverable from the physical signal that
carries it; it has been called the single most important discovery
in the field of linguistics (Goldsmith & Laks 2019: 323)
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the Kazan school: abstract phonemes

Kruszewski and Baudouin de Courtenay are the two figures most
identified with the Kazan school, and the history of the phoneme in
any modern sense begins with them.
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the Kazan school: abstract phonemes

For Kurszewski the term phoneme is ambiguous

• it has a synchronic aspect, denoting normal allophonic variation

• but it also has a diachronic aspect, since it refers to cognates
across languages; English father and French père might be
considered to share a phoneme, the origin of the English [f] and
the French [p].
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the Kazan school: abstract phonemes

Here, the phoneme is abstract, but it is not ‘mentalistic’ in any way

• sound is important since it is the sound that combines into
larger morphological objects

• it is those larger objects which have meaning and thus a
psychological aspect.

• The sounds themselves, however, are only interesting in so far
as they can be used as building blocks for those larger objects.
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the Kazan school: abstract phonemes

It is in the Kazan school that focus on the phoneme as a product of
alternations is crystallized: contextual variation of individual speech
sounds gives rise to the phoneme.

So the phoneme, here, is an abstract category that generalizes over
the set of allophones produced by contextual variation.
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the Kazan school: abstract phonemes

This is, in particular, the view held by Baudouin de Courtenay, who
was focused on sound alternations in morphologically related words

(1) a. divine
divin-ity

b. bed
bedd-ing
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the Kazan school: abstract phonemes

In the Kazan school, the phoneme is a generalization over phonetic
variants which are not distinct: it is the most essential unit in
studying alternations.

de Courtenay in particular sees the phoneme as a psychological,
mentalistic unit: It seems to be a kind of speaker knowledge he is
interested in.
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the Kazan school: abstract phonemes

de Courtenay is clear in his conception of the phoneme as an
abstract ‘psychophonetic’ unit

• It is the basis of morphological alternations

• It is atomic, and invariant mentally

• It cannot be recovered directly from the signal, since at least
two morphologically related forms have to be compared to
identify a phoneme
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the Kazan school: abstract phonemes

In the work of the Kazan school we have a kind of scientific
realism–the emphassis is is not so much a raw empirical domain, but
rather on something abstract that exists in human minds.
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Saussure: phonology as an algebra



Saussure: phonology as an algebra

In Saussure’s distinction between parole and langage, there is a
difference between what people do (parole) and what people know
(langage).

The differences between linguistic signs are captured by phonemes,
and in studying the phoneme, the emphasis is on their relations, and
less on their actual intrinsic properties as “sound images.”
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Saussure: phonology as an algebra

• So for Saussure, the reality of language is not reflected in facts
about acoustic signals, but in the nature of its mental
impressions.

• Here, the phoneme is not divisible into sub-phonemic features,
but the critical role they play as mental objects distinct from
physical properties inherent in sound is clearly articulated.
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Saussure: phonology as an algebra

In Saussure’s view, sounds do have articulatory and acoustic
dimensions, but these are abstracted away in phonemes, less
important than the mental classifications that represent knowledge in
the minds of speakers about how each phoneme relates in terms of
differences to all other phonemes in a language: “dans la langue il
n’y a que des différences.”
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Saussure: phonology as an algebra

This is about what is linguistically important: a physical description
of linguistic sounds in terms of acoustics or articulatory facts does
not explain their function, rather linguistic sound is understood as a
systematic relationship between the sounds of a given language
which stand in opposition to one another.
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Saussure: phonology as an algebra

So, phonemes are linguistic objects: symbolic markers in a system of
contrasts.

• Thus, acoustic and articulatory content is not really useful in
understanding phonemes.

• What are important are the meaningful distinctions contained
in the phonemes.

We have a basic notion of phonological representations: symbolic
markers in a network of abstract relationships, their relationship to
substantive properties of secondary interest.
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Prague School structuralism



Prague School structuralism

This notion of a system of interrelated phonemes, where the
emphasis is on distinctive properties, is taken up fully by the Prague
School.

This is the beginning of the theory of distinctive features that
Jakobson later builds.
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Prague School structuralism

Distinctive features are, at their heart, about contrast (it’s in the
name!)

Trubetzkoy distinguished several kinds of distinctive relations, and it
is worth very briefly discussing them
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Prague School structuralism

The first set of kinds of oppositions has three pair members

1. Proportional and isolated oppositions

2. Bilateral and multilateral oppositions

3. Privative, equipollent, and gradual oppositions
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Prague School structuralism

Proportional versus isolated oppositions:

• These hold between pairs of phonemes in cases where the
distinguishing features also express other pairs of phonemes

• Accordingly, we can speak of an isolated opposition when the
features do not express other pairs of phonemes

• For example, in English, the contrast between /d/ and /t/ is
proportional because [±voice] is a recurrent contrast

• On the other hand, /r/ and /l/ are an isolated contrast
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Prague School structuralism

Bilateral versus multilateral oppositions

• In bilateral oppositions, any feature common to both members
of a contrastive pair is only common to those two members

• So, /d/ and /t/ share all features except for voicing

• Multilaterial oppositions have some shared feature, but that
feature is also used to make other oppositions

• So we have a distinction between /s/ and /ð/, but the features
common to this pair are also used in other oppositions: e.g. /z/
and /θ/
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Prague School structuralism

For Trubetzkoy, the essence of a phoneme is not just about the
oppositions, and this categorization of oppositions allows for
something more interesting: a hierarchy of distinctive oppositions
within a language.

“It should always be remembered that in phonology the major role is
played, not by the phonemes, but by the distinctive oppositions.
Each phoneme has a definable phonemic content only because the
system of distinctive oppositions shows a definite order or structure”
(1969: 67f.).

27 / 118



Prague School structuralism

In other words, the function of a sound in an inventory or system is a
function of the kinds of oppositions it enters into with other
phonemes; cross-linguistically, phonemic inventories can be
structured in quite different ways depending on which properties of
sound are contrastive and which are redundant.
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Prague School structuralism

Consonantal segments in Comanche

stop fricative affricate liquid nasal

labial p m

dental t s ţ n

palatal j

velar k w

labio-velar kw

glottal P h
Contrastive features: labial, dental, palatal, velar, glottal, stop,

fricative, affricate, liquid, nasal
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Prague School structuralism

Consonantal segments in Campidanese Sardinian

stop fricative affricate liquid nasal

Labial p b m

Labiodental f v

Dental t d

Alveolar s ţ dz l r n

Postalveolar S Ù Ã ñ

Retroflex ã

Velar k g
Contrastive features: labial, labiodental, dental, alveolar,

postalveolar, retroflex, velar
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Prague School structuralism

“These different types of oppositions determine the inner order or
structure of the phonemic inventory as a system of distinctive
oppositions.”

Trubetzkoy’s aim is to describe the phonemic system as a whole,
describing all the relationships between members.
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Prague School structuralism

And what of the third kind: equipollent, gradual, and privative
oppositions?

In a sense these are the most interesting, because this is essentially
how we characterize different feature systems in the Generative
tradition—in particular as equipollent (binary) and privative
oppositions (as in Element Theory, for example)
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Prague School structuralism

The distinction between equipollent, gradual, and privative
oppositions is a little different from those discussed above, which are
about characterizing the whole phonemic system of a language.

Equipollent, gradual, and privative oppositions are about classifying
the relationship between members.
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Prague School structuralism

Equipollent oppositions, for example, are about pairs of phonemes
which contrast in some equal, opposite fashion:

(2) front vs back
high vs low
tense vs lax
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Prague School structuralism

Privative oppositions are similar, except the opposite-ness is not
equal, but rather present or absent:

(3) voiced vs. voiceless
nasal vs. non-nasal
rounded vs. unrounded

(Note also that is an early use of the notion of markedness, where
one pair-member is “marked” by the presence of an equipollent
opposition)
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Prague School structuralism

Gradual oppositions are a little more unclear: they are oppositions
which distinguish between members of a subset.

For example, in a language where they only back vowels are /u/ and
/o/, this is an equipollent distinction based on height, but in a
language where /u/ and /o/ contrast with each other and with some
other back vowel, say /O/, here we are dealing with a gradual
distinction.
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Prague School structuralism

Trubetzkoy’s argument is that these oppositions are a function of the
“standpoint from which it [the language] is viewed” (1968: 76).

That is, the system of oppositions is determined by the structure and
functioning of any given phonemic system.

37 / 118



Prague school structuralism

On the one hand are the physical properties of sounds, and on the
other are the properties of the symbolic objects within a linguistic
system, two ontologically distinct realms.

• In the Prague School, phonetics is entirely different from
phonology.

• Trubetzkoy is interested in determining the set of phonetic
properties that is the basis for contrasts, and it is in terms of
these properties that phonemes form systems.

• Phonology is about the system, where phonemes are points in a
network of oppositions
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Prague school structuralism

• Here, the phoneme is the set of all phonologically relevant
phonetic properties that are distinctive: it is a psychological
unit with a functional role to play in phonological oppositions.

• So, for example, a phoneme that is phonetically a stop is only a
phonological stop if there is another phoneme that is identical
along every other articulatory axis, but which is not a stop itself.
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Prague school structuralism

Some kind of sub-phonemic knowledge is emerging here, and
Trubetzkoy writes in terms of voicing, nasality, and front/back.

For Trubetzkoy, like for Saussure, there is phonetic information here,
but that phonetic information isn’t what is interesting in talking
about speaker knowledge, since it is incidental to the network of
distinctions which is linguistically relevant.
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Prague school structuralism

These sub-phonemic properties are not properties of the phoneme,
they emerge as facts about how the system is set up.

• For example, in cases of neutralization where there is no
contrast, there is no reason to talk about the neutralized
feature, since it is not a property of any underlying phoneme

• So for example, [voice] is not a property of any phoneme itself,
it is a property of the contrast between phonemes where voicing
is the only distinctive difference, e.g. /p/ & /b/
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Sapir & the sound pattern



Sapir & the sound pattern

Sapir’s view of the phoneme shares much with Trubetzkoy’s.

• What is of interest in Sapir’s work is his emphasis on language
as a mental phenomenon, including phonemes

• Phonology is an internal system, a mental system where the
phonetic properties of phonemes are not of much interest,
though they aren’t to be entirely disregarded

• What is of interest is the system that phonemes give rise to,
and their contrastive patterning
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Sapir & the sound pattern

For Sapir, phonemes are “symbolically utilizable counters” (Sapir
1925: 39)

• They have a paradigmatic function as mental representations
for sets of internally varying linguistic sounds

• And they have positions in structural networks that mark
significant distinctions

• They have a “psychological aloofness” in their mutual
relationships in these networks

• What Sapir calls a “sound pattern”–the relation of distinct
sounds in a language relative to each other.
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Sapir & the sound pattern

Sound patterns are characterized by the contextual variation internal
to languages.

• Speakers may hear as being the “same” sound acoustic events
which are “perceptibly” different forms, as the phonetic context
varies (Sapir 1925: 42)

• Phonemes are not categorized in the minds of speakers in terms
of their physical properties, but as a symbolic, mental
representations of contrast.

• In this sense the phoneme is abstract but, it has “psychological
reality” for speakers (Sapir 1933); as such it is a real object, the
locus of phonological knowledge.
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Sapir & the sound pattern

Consider for example his grammar of Takelma, written in 1907 and
published in 1922.

• Sapir discusses Takelma’s plan and glottalized segments, which
stand in opposition to one another

• Thus, [p’ t’ k’] contrast with [b d g]

• He argues that the phonetic glottalized affricate [t’s] is in the
exact same oppositional relationship with the phonetic plain
sibilant [s] as the other glottalized stops

• That is, what is structurally or phonologically /s’/ is in
opposition to phonological /s/
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Sapir & the sound pattern

What Sapir has done is used the intuition that symbolic phonemes
are not just sounds which can be pronounced, but are elements
within a phonological pattern that is not simply read off the phonetic
pattern on a one-to-one basis.

Put another way, Sapir has made a novel claim about speaker
knowledge: something that is psychologically real is revealed through
careful analysis and the use of a theory, not just strict observation of
physical facts.
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Sapir & the sound pattern

In Sapir (1925) , he draws a bright line between the phonological
role of categories of sound, which are only recoverable through their
role in a system of oppositions, and the phonetic properties that
characterize the external expression of those categories of sound.
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Sapir & the sound pattern

That these oppositions are mentalistic (cognitive in our terms) is
made very clear in Sapir’s 1933 paper, La réalité psychologique des
phonémes.

“ ‘It is exceedingly difficult, if not impossible, to teach a native to
take account of purely mechanical phonetic variations which have no
phonemic reality for him. . . The native realizes when what he is
taught ‘clicks’ with what his phonological intuitions have already
taught him; but he is made uncomfortable when purely phonetic
distinctions are pointed out to him which seem real enough when he
focuses his attention on them but which are always fading out of his
consciousness because their objective reality is not confirmed by
these intuitions.”
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Sapir & the sound pattern

So phonemes are a kind of subjective reality, and it isn’t the
objectively-real acoustic signals which are important to
understanding knowledge.

• Phonological knowledge is a first-person experience

• It is a mentalistic domain that concerns the psychology of
individuals

• As such, it is not available to direct, empirical investigation

Thus we have an important conceptual distinction which establishes,
in very clear terms, a bulkhead between phonetic substance and
phonological knowledge, a kind of substance-free phonology.
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Jakobson and the shattering of the
phoneme



Jakobson and the shattering of the phoneme

Jakobson’s work, and his influence on and by the other members of
the Prague circle eventually produces a revolutionary result: the
phoneme is shattered into distinctive features.

Importantly, these distinctive features are imbued with phonetic
information from the physical world.
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Jakobson and the shattering of the phoneme

First, the revolutionary idea: phonemes can be decomposed into
sub-phonemic units.

Recall for a moment Trubetzkoy’s classificatory system for
oppositions: any opposition could be in principle equipollent, since it
is always possible for two contrasting phonemes to contrast in an
“equal” way.
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Jakobson and the shattering of the phoneme

Halle (1976: 86f.) suggests that it is precisely this logical jump that
Jakobson (1939) makes:

• “the primacy of the feature over the phoneme”

• all features are of this one kind—equipollent–“all vowel systems
in general obey the principle of dichotomy and can be reduced
to a restricted number of phonological features forming binary
oppositions.” (1962: 273)

• Jakobson sees oppositions as involving two related points along
a single dimension, e.g. grave-acute, which does essentially
make all oppositions equipollent.

• Features are the basic atomic units of phonemes, the actual
basic phonological primitive
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Jakobson and the shattering of the phoneme

Jakobson, Fante, & Halle (1952) fully articulate a system of fully
equipollent feature oppositions:

(4) a. vocalic vs. non-vocalic

b. consonantal vs. non-consonantal

c. interrupted vs. continuant

d. checked vs. unchecked

e. strident vs. mellow

f. voiced vs. unvoiced

g. compact vs. diffuse

h. grave vs. acute

i. flat vs. plain

j. sharp vs. plain

k. tense vs. lax

l. nasal vs oral
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Jakobson and the shattering of the phoneme

These oppositions are equipollent in the Trubetzkoyian sense, as each
“feature” has its own name, but in practice they demonstrate that the
first member of each opposition is valued + and the second -.

Note that this system allows for plain to be opposed to both flat and
sharp, not entirely binary but almost.
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Jakobson and the shattering of the phoneme

• The feature set of Jakobson et al. (1952) forms the essential
basis for the feature system used in Halle (1959) The Sound
Pattern of Russian, though with some revisions.

• Further revisions are made by Chomsky & Halle (1968)

• This latter work constitutes the principle model for generative
phonology for the next 50 years
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Jakobson and the shattering of the phoneme

Halle (1983: 94) says that Jakobsonian features are abstractions:
they have acoustic and articulatory “correlates”, but their names are
still more mnemonic than anything else.

But by the time of Chomsky & Halle (1968), and the focus on
articulation in features, features begin to be viewed of as essentially
direct correlates to their descriptive tags—[+nasal] is about air
moving through the nasal cavity.
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Jakobson and the shattering of the phoneme

Two things are happening in the years preceeding Chomsky & Halle
(1968) and the advent of generativism:

• Jakobson emphasizes oppositions which are based on acoustic
cues

• These equipollent oppositions are conceived of as being part of
the phonemes themselves
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Jakobson and the shattering of the phoneme

• Jakobson is the link between the structuralist work of Saussure,
Sapir, and Trubetzkoy, and generative phonology as formulated
by Halle (1959) and Chomsky & Halle (1965, 1968)

• In the Jakobsonian conception of features, the sub-phonemic
classificatory scheme developed in Prague becomes explicit, as
contrast-marking features become formalized as an inherent
property of the phonemes themselves
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Jakobson and the shattering of the phoneme

• The imbuing of phonetic substance into features marks a radical
departure from the earlier structuralist ontologies.

• Jakobson’s work thus severed ties with the substance-free
structural world.

• The substantive view would come to be virtually axiomatic in
the following half-century of phonological thought, forming the
basis for virtually every theory of sub-phonemic primes

• I refer the interested student to Durand (2005) and Cohn
(2011) for overviews of the use of phonological primes in
various theories
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what happened in generativism

Just a warning: Generativism is the end of the phoneme. . .

But it also gives a new life to features.
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what happened in generativism

• As mentioned above, the foundational texts of Generativism
refine the Jakobsonian system, in particular by a pretty much
total orientation away from acoustic features towards
articulatory features.

• Features are also combined with a computational wing which
treats alternations in terms of a single underlying form and
surface forms derived by ordered rules—this is a lot like work
found in Bloomfield, the difference here is that the model is
meant to be a realistic description of how language is processed,
not a mere analytic tool.
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what happened in generativism

• SPE has a significant discussion concerning the motivation of
using distinctive features, as well as few formal questions
concerning their use

• while the derivational aspect of SPE was hugely criticized in the
years followimg its publication, the representational aspect was
more or less adopted by everyone

• Refinements happen in the 1980s, with feature geometry
(Clements 1985) and underspecification (Kiparsky 1985)

• but deep down, these are not radical modifications of the theory
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what happened in generativism

I will note, however, that feature geometry is kind of the culmination
of the insertion of phonetic information into the model of
phonological representations, since it is a recapitulation of the oral
tract itself.
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what happened in generativism

Stepping back a little, let’s consider these two things about
Jakobsonian features and their role in generativism

• The features contain phonetic information, which is in part
about the goal of using as few features to describe both vowels
and consonants: different articulatory actions that have similar
auditory properties can be collapsed into a single feature

• The phoneme doesn’t actually have any ontological status, we
can talk about them, but they don’t exist, only segments and
features matrices exist
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what happened in generativism

This is a big deal, we’ve been tracing the phoneme in time and
thought for 80 years and now it doesn’t exist. . .

• It is Morris Halle who kills it, in his discussion of the “classical
phoneme” in The Sound Pattern of Russian (1959)

• There is an assymmetry in the Russian phoneme inventory,
where regressive voice assimilation can result in both phonemic
and allophonic outputs—that is, it can result in true phonemes
as well as allophones with no phonemic status

• RVA produces a [z] from and underlying /s/, or a [γ] from an
underlying /x/

65 / 118



what happened in generativism

If it really is that x → γ / C+voice, then regressive assimilation
needs to happen twice.

• it has to be able to turn morphophonemes like /t/ into /d/

• and it has to apply again LATER to turn phonemes into
allophones like /x/ into [γ]

• It’s just simpler to have the grammar leave out the phonemic
level and let it go directly from underlying forms /C/ to surface
forms [C], with no intermediate “phonemic level”

• The classical phonemic representation isn’t valid in this kind of
direct rule process
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what happened in generativism

• This marks the death of the phoneme in early generative
phonology.

• It is replaced with the segment, matrices of feature bundles.

• From this point out, it is the feature that constitutes the basis
of any theory of representations
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what happened in generativism

As mentioned at the begining of the week, features play three critical
roles in generative theories
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what happened in generativism

1.

• They define the contrastive oppositions in a segmental
inventory as a series of binary distinctions.

• In this role, they look much like Sapir and Trubetzkoy’s
symbolic counters.
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what happened in generativism

2.

• They make explicit the shared property of segments that is the
essence of a natural class.

• That is, they serve as a kind of index for phonological rules that
target sets of segments, as well as various other static and
dynamic natural class based generalizations.
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what happened in generativism

3.

• Finally, the features are more than symbolic markers, since they
contain phonetic content that corresponds to instructions from
phonology to the sensory-motor system when speech is
produced.

• In this role features serve as the direct mapping from the
content of features and their phonetic representation.

• In this interface process, what are binary oppositions in
phonology become more gradient, expressed on a numeric scale
which defines the degree of an articulatory configuration:
lowering of the velum, rounding of the lips, and so forth.

• This interface function of features is trivial in a theory where
features can be directly interpreted from their inherent,
substantive content.
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what happened in generativism

• The set of features with a contrastive role is language specific,
though the earliest iterations of generative theories of
phonology assumed that every segment was specified for every
feature in the set of features.

• The set of features is meant to be universal, endowed by
Universal Grammar, and debate about what features to include
is just a debate about fine details. . . Halle introduces
[±suction] to handle clicks, for example

• knowledge about phonetic properties that are relevant to the
articulation of linguistic sound are encoded directly into the
phonological grammar, and thus imputed to the genetic
instructions which code for UG.
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what happened in generativism

This has a number of consequences.

• The most far reaching is that substantive notions can be used to
provide explanatory adequacy for phonological generalizations.

• The last chapter of SPE—the famous chapter 9—identifies a
weakness in the overly formal approach articulated throughout
the book.

• In short, the nature of the rule-based computational system, and
the particular set of articulatory features, meant that the theory
could potentially account for a typologically rare or nonexistent
patterns that seemed arbitrary from a phonetic point of view in
a significantly more parsimonious fashion than it could for some
well-attested and functionally transparent ones.
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what happened in generativism

Consider the following data from Brazilian Portuguese (5):

(5) a. ba[t]er ‘to hit’
ba[t]o ‘I hit’

b. man[d]ar ‘to order, to send’
man[d]o ‘I order, I send’

c. ba[Ùi]do ‘beaten’
man[Ãi] ‘order, send-IMP’
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what happened in generativism

The alternations in (5) can be generated by the rule in (6):

(6)


+coronal

-continuant

-distributed

 →


+coronal

-continuant

+distributed

 /


+syllabic

+high

+front



The shift from /t d/ to [Ù Ã] preceding /i/ is a typical, well-attested
palatalization.
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what happened in generativism

Using the same formal system, the opposite of (6) can just as easily
be written (7):

(7)


+coronal

-continuant

+distributed

 →


+coronal

-continuant

-distributed

 /


+syllabic

+high

+front



• By simply switching the feature values of [distributed], we can
write a rule that deaffricates [Ù] and [Ã], resulting in [t d],
before front high vowels.

• This formally comparable rule generates an unattested and
surprising process.
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what happened in generativism

In short, the theory overgenerates: rules can describe all attested
languages, all unattested languages, and make no distinction
between possible languages and impossible languages
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what happened in generativism

The solution to this problem was to allow phonological computation
direct access to the substantive properties inherent in features.

• This meant that in addition to imbuing features with intrinsic
phonetic content, that phonetic content seriously constrained
the kinds of phonological processes in the theory’s remit.

• This was done through the reinterpretation of another notion
inherited from the Prague school, that of markedness.

• In SPE terms, the binary values of feature specifications do not
have equal weight—one value is “marked” relative to the other,
and the grammar is sensitive to markedness, favoring less
marked patterns.

• Markedness, the reflection of the substantive content of
features, thus weights the grammar against phonetically
arbitrary or unnatural processes.
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what happened in generativism

• Further developments in the wake of SPE crucially relied on the
substantive content of features to circumscribe the power of
phonological grammars and reduce the space between attested
typology and languages predicted to be possible.

• Within generativism, substantive knowledge about the physical
world became firmly entrenched by feature geometry

• In Optimality Theory, representations are relatively
impoverished, but the substantive content of features continues
to play a central role defining how markedness constraints
interact with underlying forms in their mapping to surface forms
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Substance-Free phonology: return to form

Over the course of the development of generativism, there were
isolated arguments suggesting that the mixing of the phonetic and
phonological domains was not the right approach:

“phonologists (above all, generative phonologists) ought to
burn their phonetic boats and turn to a genuinely abstract
framework.” (Fudge 1967: 26)

Generally speaking though, the erasing of the conceptual distinction
between formalism and substance happened in an essentially
universal way.
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Substance-Free phonology: return to form

In 2000, Hale & Reiss publish two papers, laying out the principles of
the substance-free research program:

1. Hale, Mark & Charles Reiss. 2000a. Phonology as cognition. In
Noel Burton-Roberts, Philip Carr & Gerard Docherty (eds.),
Phonological knowledge: Conceptual and empirical issues,
161-184. Oxford: Oxford University Press.

2. Hale, Mark & Charles Reiss. 2000b. “Substance abuse” and
“dysfunctionalism”: Current trends in phonology. Linguistic
Inquiry 31(1). 157-169.
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Substance-Free phonology: return to form

The main argument is as follows: there is an important distinction to
be made between form and substance.

• Form means grammatical processes (e.g. feature spreading) and
objects (e.g. syllables) that are modality independent and
distinct from substantive properties

• The former are the symbolic objects of phonological cognition,
while the latter are physical objects which exist in the real world.

• In this view, the use of functionalist principles based on facts
about physical objects in explanations for phonological patterns
obscures the nature of the formal system, sapping phonological
inquiry of explanatory power; an ontological scrambling known
as substance abuse.
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Substance-Free phonology: return to form

Substance-Free Phonology (SFP) thus marks an effort to reorient
phonology away from substance and substantive effects in phonology.

• Instead, the emphasis is on the computational system of
phonology, not the functional principles at its margins which
contribute to typological tendencies.

• To understand this point, consider the fact that no language
builds words in multiples of 20 syllables—why?

• This is a true empirical observation, how can it be explained?

• Does a formal theory need to account for this fact?
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Substance-Free phonology: return to form

• In this computational system, there are symbolic features over
which computations operate, and these features are the
primitive unit of phonological representations, but they are
devoid of any phonetic content in the grammar itself.

• In SFP, it is incoherent for a phonological process to be stated
in terms of articulatory configurations, since the process is deaf
and blind to such substantive facts.
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Substance-Free phonology: return to form

• SFP is a kind of Minimalist (Chomksy 1995) phonology

• The question it asks is: to what extent the role of UG can be
reduced in phonology while still accounting for linguistically
significant generalizations?

• SFP posits the minimum number of primitives required to
account for knowledge speakers have about the phonology of
their language.
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Substance-Free phonology: return to form

• Inherent in the SFP approach is a return to the structuralist
bulkhead between symbolic phonology and the physical world of
phonetics

• Indeed, Hale & Reiss argue that SFP is “Neo-Suassurean”, since
the computational system of phonology can treat features in an
arbitrary way; their only property is that each one is different
from every other.

• It follows that facts about typology or explanations derived
from functional notions are facts about extra-phonological
domains (Chabot 2021)
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Substance-Free phonology: return to form

Beyond the reevaluation of the role of substance in phonology, the
SFP approach requires reconsidering a number of questions that
drew only sparse attention in post-SPE work:

1. The role of UG in determining the set of features and their
language-specific configurations

2. The nature of the interface between phonetics and phonology

3. How features index natural classes
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Substance-Free phonology: return to form

The common thread that runs through any substance-free theory of
phonology is the assumption that features do not contain any
phonetic information, neither articulatory nor acoustic.

• This means that, like the for the structuralists, features are
symbolic counters, with an ontological status in phonology that
is independent of any facts about the physical properties of
speech.

• If features are devoid of phonetic content, then it becomes a
logical possibility that any label such as [voice] or [labial] does
not reference featural content in any meaningful sense.
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Substance-Free phonology: return to form

Indeed, this logical possibility marks one of the principle divergences
in the substance-free research program (Samuels et al. 2022).

• One the one hand is the “orthodox” position, advanced most
lucidly by Volenec & Reiss (2017, 2020, 2022).

• The orthodox position holds that, while individual features
contain no phonetic information themselves, the set of features
is universal, determined by UG, and each has specific, UG
endowed phonetic correlates.

• In this view, features represent articulatory and acoustic
information in an abstract form Volenec & Reiss (2017); they
have no articulatory or acoustic content themselves (Reiss
2018), but are imbued with substance during transduction, the
process that converts phonological vocabulary to phonetic
vocabulary in the interface between those two domains.
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Concordia: the orthodoxy

All schools of SFP view the computational system of phonology as
being able to effect phonetically arbitrary computations, but in the
orthodox view the features themselves are bound to a specific
phonetic expression.

• The process of transduction itself is not arbitrary but rather
is“lawful” (Volenec & Reiss 2020: 24)

• In transduction, features cannot cheat destiny: [+labial] must
be realized with specific neuromuscular correlates even if in
phonology itself [+labial] does not mean anything at all, being
invisible to computation except as a symbol which can be
operated over.

• This interface process is also determined by UG, and so it is
universal and common to the species.
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Concordia: the orthodoxy

• Thus, in the orthodox position, features look much like those of
Chomsky & Halle (1968) in that they form a universal set
determined by UG.

• Crucially, they also cannot be entirely decoupled from phonetics
since their phonetic correlates are also determined by UG; Hale
& Reiss (2008, inter alia) argue that this must be so, because if
it were not, then language acquisition would not be possible.

• This is what Volenec & Reiss (2020: 27f.) have dubbed the
“logical argument”, there can be no learning without the
dimensions in terms of which experience is encoded being
innate.
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Emerging features: the radical position

This view has been challenged indirectly in Boersma (1998) and
Cowper & Hall (2015) abd directly in Odden (2022); the shared
argument is that phonology can be acquired without requiring innate
phonological features.

• In this “radical” counter position, UG does not contain a set of
universal features

• Features emerge during language acquisition as a function of
the language-specific phonological system that speakers need to
build (c.f. Mielke 1998).
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Emerging features: the radical position

• For example, if learners are exposed to a pattern of lenition
which targets a phonetically heterogeneous set /p t k Ù l/,
some feature Fα shared by all of the targets of lenition emerges
and constitutes the basis for the natural class.

• In this view, features are purely symbolic counters which unite
natural classes, but have no universal phonetic correlate (Blaho
2008, Chabot 2021, Dresher 2014, Iosad 2017, Odden 2006,
Scheer 2019)
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how substance-free features emerge

The goal of the last part of this class is to examine two different
substance-free approaches that relieve UG of its responsibility for
features. What would be the advantage of such a position?

1. It makes UG “smaller” and thus more biologically plausible in
evolutionary terms

2. It makes phonology modality free: sign language and oral
language phonology work over the same set of primitives

3. It reduces the size of the phonological module: features may be
a domain general aspect of cognition

4. Concerning this last point, it means that phonology looks a
little more like other modular systems. . . since the brain is
100% neurons, this might be a good thing
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how substance-free features emerge

There are basically two, not entirely incompatible, views on how
features could emerge and be organized without putting these tasks
on the shoulders of UG

• The contrastive hierarchy approach, developed by Elan Dresher
at the University of Toronto

• The phonological activity approach, developed by Dave Odden
in the woods of Washington state

We will briefly discuss them both, our goal is to get an idea of how
they work
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Dresher 2014

• Dresher 2009 has famously argued that generativism needs to
be reconciled with notions of the system in structuralism.

• In particular, he (based on work by his student, Hall 2007),
suggests that phonological computation only operates over
contrastive features—-non-contrastive features are invisible to
any computational processes
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Dresher 2014

This idea is captured in what Hall (2007) terms the contrastivist
hypothesis (8):

(8) The Contrastivist Hypothesis (Hall 2007: 20):
The phonological component of a language ` operates only on
those features which are necessary to distinguish the phonemes
of ` from one another.
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Dresher 2014

• The contrative hypothesis emphasizes the important role
contrast plays in defining phonological systems.

• Because every language has a particular system of contrasts,
every language uses different features, organized in a
language-specific way.

• In a theory in which this system is not innate, it must emerge
over the course of acquisition.

• The contrastive hierarchy theory says that learners arrive at a
set of hierarchically ordered features that allow all phonological
contrasts in their language to be expressed (Dresher 2009, 2014,
2018)

• Dresher (2018) argues that the theory imposes strong
constraints on the number of features that can be posited in a
given system.
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Dresher 2014

Dresher argues that contrasts are organized hierarchically by ordered
features, an organizational scheme which can be expressed as a
branching tree. Those trees are generated by what he calls the
Successive Division Algorithm (9):

(9) The Successive Division Algorithm:
Assign contrastive features by successively dividing the
inventory until every phoneme has been distinguished.
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Dresher 2014

• The successive division algorithm selects and orders features
based on the phonological activity in a language, where active
features that play a role in computation and are contrastive are
phonologically active.

• Learners thus construct a set of hierarchically ordered features
that distinguish between every phoneme in their language.

• Since such hierarchically ordered systems limit the number of
features available in a given language, they explain why
phonological systems reuse the same features, rather than
having a single feature for every segment
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Dresher 2014

• The successive division algorithm begins with a single
undifferentiated phoneme.

• As learners discover contrasts, say between a stop specified for
[voice] and a stop without that specification, that single
phoneme splits into other phonemes as a function of contrasts
in the language

• So the stop specified for [voice] may split into /b d g/ and the
stop without [voice] may split into /p t k/, each specified for
some distinguishing feature, say [labial], [alveolar], or [velar].

• Upon completion of the hierarchy, all segments in a language
have a unique feature specification that serves to distinguish
each one from the others.
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Dresher 2014

Let’s look at an example, a language with three vowel phonemes, /i
a u/

• The vowels must be assigned a contrastive hierarchy with two
vowel features

• The features and their ordering vary, but the limit of two
features limits the possible number of hierarchies

• So, suppose we have two different systems, both of which use
[back] and [low]

(10)
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Dresher 2014

(11) We can see it again, this time with high and round.
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Dresher 2014

• The idea here is that the contrastive hierarchies here constrain
phonololigcal activity

• Since only contrastive features can be active players in a
language’s phonology, in the first example only /a/ and /u/ can
potentially trigger backing or make use of the [back] feature in
(10a)

• Only /u/ can trigger backing in (10b)

• In (11, no vowel should trigger backing
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Dresher 2014

• In the same way, the languages in (10) could have some rule
like lowering triggered by /a/

• The languages in (11) could have raising, triggered by /u/ and
/i/ in (11a) and only by /i/ in (11b)
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Dresher 2014

• Dresher suggests that typological generalizations do not lie in
examination of inventories alone (e.g. /i a u), or at individual
phonemes (e.g. /a/), or phones (e.g. [a]), but in the relevant
cotnrastive hierarchies.

• He further says that phonological features may make use of
innate auditory tendencies, but they are not of like-kind with
each other: features are cognitive entities created by learners.

• As a consequence the contrasts indicated by [back] and [low]
may be cross-linguistically common because our auditory
perception is sensitive to formant transitions.
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Dresher 2014

• These simple examples can be expanded for entire phoneme
inventories: both consonants and vowels

• They are based on observations about phonological behavior,
including any patterns that crucially reference features

• They allow learners to assign features for contrasts and for
natural classes

• Crucially, they work without assuming the learner has any a
priori knowledge about the features of their language
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Odden 2022

Odden, David. 2022. Radical Substance Free Phonology and Feature
Learning. The Canadian Journal of Linguistics. To appear.

• This is one of the most explicit accounts of how a
substance-free phonology with no universal, UG-endowed
feature set could work.

• Odden’s view is that features are substance free, and that
learners construct feature sets inductively on the basis of
phonological rules in their language.

• “inferred features are a consequence of the form of phonological
rules which refer to features, and features are not substantive,
that is, they are not based on pre-experiential knowledge of
physical substance.”

• The ambition of his paper is to show how his theory of feature
acquisition is possible.
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Odden 2022

A more general aside, Odden assumes that features are privative, and
that this assumption is formally simpler, since it needs only one
concept (i.e. feature) instead of three concepts (value, attribute, and
feautre).

He suggests that unless compelled to introduce all three concepts,
Occam’s Razor dictates that his theory use only privative features.

109 / 118



Odden 2022

Odden’s basic argument is this:

• “There is a theory of phonological computations. . .

• the nature of those computations combined with general
principles of conceptual learning will give the feature analysis.”

• He seeks to explore how this works in a rule-based
computational model, though he suggests that it probably
works in a constraint-based model just as well
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Odden 2022

• A language as a set of segments A={Sx . . . Sz}, where each
segment is a bundle of features {Fi ,Fj . . .Fn}

• Features are assigned to segments such that the set of features
used by rules is as simple as possible, and the set of features is
minimal
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Odden 2022

He presents a toy grammar with the segments /p t k m n N i a u/

• This language has a process: p t k → m n N / m n N

• The form of this rule is [Fi] → [Fj] / [Fj]

112 / 118



Odden 2022

Another fact about this language: i → u / p k m N

• The rule is [Fa] → [Fb] / [Fb]

• This identifies [Fa] and [Fb] as features of [i] and [u]
respectively, while also identifying [Fb] as something common to
phonetic labials and velars

• Meanwhile, [Fb], [Fj] indexes the class [m, N]
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Odden 2022

A final fact about this language: i → a / k N

• Odden argues that with these three rules, and the behavior of
the segments in those rules, there is enough information to
learn all of the features required to distinctively represent all
segments of this language:
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Odden 2022

“Put simply, when a class of segments function together, that is
because they have a shared grammatical property. The task of
feature acquisition is finding the simplest system of properties that
accounts for those cases of grammatical functioning-together that
can be observed in the primary linguistic data.”
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summary: the radical position

• Dresher views contrast as the principle marker of phonological
activity and thus the most important determining factor in the
construction of feature systems

• He also recognizes that how segments pattern in phonological
activity can determine the features used in a phonological
system.

• Odden argues rather that it is principally through phonological
computations that features emerge.

• In his view, as in the contrastive view, the set of feature
specifications in a phonological system is the simplest possible,
with only the minimal number of features needed to account for
phonological processes emerging.
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summary: the radical position

The two views are by no means incompatible.

Indeed, even for Odden, in a language such as Hawaiian or
Vietnamese where patterns of segmental alternation are insufficient
to provide adequate computational evidence for features, contrast
must step into the breech so that every phonemic segment can be
distinguished from every other.
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the end

Thank you for your participation in this EGG course! If you’d like the
slides, email me: chabot@umd.edu
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