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1. Introduction




Introduction: features and contrast

This talk is based on a chapter I have submitted to the second edition of the
Cambridge Handbook of Phonology, edited by Paul de Lacy and Adam Jardine.

The chapter addresses two central and related phonological concepts: features
and contrast.

[ assume that distinctive features are the irreducible ‘primes’ of phonological
representation. As such, they are inherently contrastive, as one of their main
functions is to show how segments differ from each other.



Introduction: features and contrast

Nevertheless, there is a continuing tension between feature theory, which aims
to be universal, and contrast, which is language particular.

[ will review how this tension between the universal and the language particular
has been addressed in phonological theory.

In this talk I will present the history of these concepts as a Hegelian dialectic,
which according to one definition is:

an interpretive method in which the contradiction between a proposition
(thesis) and its antithesis is resolved at a higher level of truth (synthesis).




2. THESIS
Features as expressing

language-particular contrasts



Features express language-particular contrasts

In their earliest manifestations in the work of Roman Jakobson and N. S.

Trubetzkoy, distinctive features represent language-particular contrasts:
segments that are phonetically ‘the same’ may receive different representations

depending on what they contrast with.



Language-particular contrastive features in Czech and Slovak

An early example of this approach is the analysis of two similar Slavic vowel
systems by Jakobson (1962 [1931]).

Jakobson observed that with one exception, the simple vowels of Central

Slovak ‘correspond completely both in their production and in the auditive
impression they produce to the vowels of Standard Czech.

The exception is a vowel /2 / in Central Slovak.

Standard Czech Central Slovak
i u | Jakobson proposes that i u
this vowel affects the
e 0 . C 0
representation of every
a other Slovak vowel. a




Language-particular contrastive features in Czech and Slovak

Jakobson diagrams the Czech and Slovak short vowels as shown.

In Central Slovak there is a front-back contrast between /2/ and /a/.

Jakobson assumes, presumably by symmetry, that this contrast holds also of
the other vowels in Central Slovak, thereby creating a front /i, e, 22/ and a

back /u, o, a/ series.

Standard Czech

Central Slovak

1
e

X

pd N

< > O
front-back

d




Language-particular contrastive features in Czech and Slovak

In Standard Czech, the low vowel /a/ is not opposed to another low vowel, and
Jakobson considers it to be neutral with respect to tonality (frontness/backness
or rounding), having no contrastive value except for its height.

This has consequences for the analysis of the other Czech short vowels. Jakobson
proposes that for those vowels, the two dimensions of frontness/backness and
roundness/non-roundness cannot be separated.

Standard Czech Central Slovak
1 < > u 1 u
higher-lower F2
e < > 0 e 0
@ : :




Language-particular contrastive features in Czech and Slovak

[f we were to (anachronistically) assign contemporary binary distinctive
features to the vowels in these languages based on Jakobson's analysis, we
might arrive at the tables below.

The Czech /a/ has different feature specifications than the phonetically identical
Slovak /a/.

Standard Czech Central Slovak
i e O u i e e O u
low] - - - = low] - — + - =
bk/rd] - - + + back] - — - + +
high] + - -+ high] + - -+




Language-particular contrastive features in Czech and Slovak

Also, whereas the Slovak non-low vowels have specifications for the feature
|xback], in Czech there is no such feature;

rather, Czech vowels have a value for the feature [£back/round], which we
could also call [xlow F2].

Standard Czech Central Slovak
1 e a 0 u 1 e &® a o0 u
[low] - - + — - low] - — + + - -

[high] + - -+ high] + - -+




Language-particular contrastive features in five-vowel systems

In his discussion of five-vowel systems, Trubetzkoy (1939: 90-91) observes
that the low vowel in Latin is contrastive only with respect to height.

This is the same as Jakobson’s analysis of Standard Czech

Latin
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Language-particular contrastive features in five-vowel systems

But, according to Trubetzkoy, this is not true of all five-vowel systems.

He observes that in Archi (East Caucasian, Central Dagestan), a consonantal
rounding contrast is neutralized before and after the rounded vowels /u, o/.

As a result, these vowels are placed in opposition with...unrounded g, ¢, and I.

Archi

e 0 Here, /a/ is contrastively [-round] as well as [+low].
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Language-particular contrastive features in five-vowel systems

In Japanese, Trubetzkoy argues that neutralization of the opposition between
palatalized and non-palatalized consonants before /i/ and /e/ shows that these
vowels are put into opposition with the other vowels /a, o, u/.

Thus, Japanese /a/ is contrastively [-front] as well as [+]low].

Japanese

14



Language-particular contrastive feature hierarchies

Building on later work by Jakobson and his colleagues (Jakobson 1941; Jakobson
& Lotz 1949; Jakobson, Fant, & Halle 1952; Cherry, Halle, & Jakobson 1953;
Jakobson & Halle 1956; Halle 1959; see Dresher 2016 for a history),

these differing contrastive relations can be generated by branching trees, where
features are assigned in a language-particular order until every segment has a
unique representation (>’ means ‘is assigned before’).
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Language-particular contrastive feature hierarchies

Czech/Latin features

] C a 0 u

low] - - + - -
bk/rd] — - + 4+
high] + - — +

For /a/ to be assigned only [+low], as in Czec]

[low] > |bk/rd] > [high]

[+low] [—low]
/a/ /\
[—bk/rd] [+bk/rd]
N

[+hi] [-hi] [+hi] [-hi]
1/ e/ /u/ /o/

n or Latin, [low] is assigned first.

Now, /a/ is uniquely specified and receives no further features.




Language-particular contrastive feature hierarchies

Archi features

[round] >> [high] > [low]

1 e a
low] -+
round] — — @ —
high] + - -

/\

[—round] [+round]
P N
[+hi] [—hi] [+h1] [-hi]
/1/ /u/ /o/
[-lo] [+]o]
/el /a/

To get the Archi features, [round] is assigned first.

Then [low] is contrastive only in the [-round, -high| vowels.
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Language-particular contrastive feature hierarchies

Japanese features

[front] > [high| > [low]

] C a 0 u

low] + -
front] + + - - -
high] + - - -+

In Japanese, [front]| goes first.

[+{ront] [—front]
P P
[+hi] [-h1] [+hi] [—hi]

/1/ /el /u/

N

[-lo] [+]o] >

lol  Jal
o A

|[low] is contrastive only in the [-front, -high]| vowels.
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Problems with language-specific feature hierarchies

For a brief period, branching trees became the preferred approach to feature
specification in early generative grammar.

However, they were omitted from Chomsky & Halle’s The Sound Pattern of English
(SPE), and disappeared from mainstream generative phonology.

Branching trees fell out of favour for several reasons:

» They give rise to underspecification, which Lightner (1963) and Stanley (1967)
claimed increase the expressive power of the grammar in improper ways.

> It wasn’t obvious that the difference between contrastive and non-contrastive
features really mattered (see Dresher & Hall 2021 for discussion).
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Problems with language-specific feature hierarchies

» Most important with respect to our theme is that the approach that gave rise to
branching trees is rooted in language-particular differences, and thus was out
of step with efforts to develop a theory that aspired to universality.

20



3. ANTITHESIS
Features as expressing

universal contrasts

21



Features express universal contrasts

SPE (Chomsky & Halle 1968: 4) writes that the goal of linguistics is to discover
linguistic universals, which are ‘the essential properties of any human language’:

‘The search for essential linguistic universals is, in effect, the study of
the a priori faculté de langage that makes language acquisition possible’

SPE proposes that among the linguistic universals are the phonological features,
which are innate and have relatively fixed phonetic correlates.

22



Features express universal contrasts

In the SPE theory, language-particular contrasts do not influence the assign-
ment of feature specifications to segments, and the vowels of all the languages
discussed above would be fully specified for the same universal set of features.

Czech/Latin/Archi/]Japanese CentralSlovak

1 e a o u 1 e & a o0 u
low] - - + - - low] - - + + - -
back] - - + + + back] - - - +  + o+
round] - - - + + round] — - - -+ +
high] + - - -+ high] + - - - — 4+




Features express universal contrasts: Duanmu (2016)

A more recent universal feature theory is proposed by Duanmu (2016).

In his theory, all five-vowel systems would be represented as below.

All five-vowel systems

1 e a o u
ATR] + + — + +
back] - - + + +
round] - - - + +
high] + - - - +




Universal features in Optimality Theory

The most influential approach within generative grammar in the last decades
has been Optimality Theory (OT; Prince & Smolensky 1993/2004).

For various reasons (see Iosad 2018), OT analyses have also tended to favour
universal features and to avoid underspecification.
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Problems with disregarding language-particular contrast

There were already indications in SPE that there is a price to be paid for dis-
regarding language-particular contrasts, though SPE does not put it that way.

Chomsky & Halle (1968: 400) open Chapter 9 with a dramatic statement:

‘The entire discussion of phonology in this book suffers from a
fundamental theoretical inadequacy.

This inadequacy consists of SPE’s ‘overly formal’ approach to features, which
does not take into account their intrinsic content.
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Problems with disregarding language-particular contrast

One example concerns the pair of rules shown below:

Chomsky & Halle observe that a rule changing /i/ to [u] is cross-linguistically
more common than a rule changing /i/ to [i].

However, their evaluation measure, which assigns higher values to rules that
utilize fewer features, makes the wrong prediction:

/i/ = [u] /i/ = [3]
BRY; A rule changing /i/ to [u] v
low must change two features, e
+high +high
_back h : - - —baCk
whereas /i/ to [#] requires
—round —round |

— a change of only one.

27



Universal markedness to supplement universal features

To remedy this shortcoming in the theory, SPE introduces a version of marked-
ness theory which assigns universal markedness values to segments.

These values are arrived at by a series of conventions that stipulate what the
unmarked values of features are in various contexts.

These conventions follow a universal hierarchy whereby the markedness value

of [back] is sensitive to [low], and the markedness values of [round] depend on
|back]| as well as [low].

28



Universal markedness to supplement universal features

The relevant markedness convention we need to know is Convention Xla:

Convention Xla: In the context [-low], the unmarked value of [round] is the same
as the value of [back].

The markedness conventions play a role in the rule system by means of linking.

The basic idea is that when a feature is changed by a rule, all the features below
it in the hierarchy revert to their unmarked value.

29



Linking of the markedness conventions

In the case of the rule changing /i/ to [u], it suffices to change only [back].

Then, linking forces [round] to take on its unmarked value in the new context
|-low, +back], which is [+round] according to convention (XIa).

/i/ = [u]

Target 'V, —low, +high, —back, —round]
Change [+back]

Linking [round] becomes [+round]

Result U]




Linking of the markedness conventions

Conversely, if we want /i/ to change to [i], we must prevent linking by explicitly

specifying that the output must be [-round].

Now the rule changing /i/ to [u] is less costly than the one changing /i/ to [1].

/i/ = [u]

/1/ = [i]

Target
Change
Linking
Result

'V, —low, +high, —back, —round]
+back]

‘round] becomes [+round]

u]

Target [V, —low, +high, —back, —round]
Change [+back, —round]
Linking  Does not apply

Result [1]

31



Problems with a universal markedness hierarchy

The SPE solution is based on the idea that [u] is universally less marked than [i]
because [u] is much more common than [#].

An apparently paradoxical fact has been observed, however: when /u/ and /i/
occur together in an inventory, /i/ acts as if it is less marked than /u/ by many
common criteria (Rice 2003, 2007).

Thus, the claim that [u] is universally less marked than [#] needs rethinking.

De Lacy (2006) proposes that there are many different markedness hierarchies,
and that not all markedness diagnostics work all the time.
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Problems with a universal markedness hierarchy

[ would like to pursue a different perspective that suggests that contrast is a
crucial piece of the [u/] problem.

While adding [+back] to /i/ does more commonly result in [u] than in [1], this is
true only when the inventory contains a /u/ and no distinct /1/.

When a language has a phoneme /i/ in contrast with /u/ and /i/, adding [+back]
to /i/ results in [i], not [u].

An example can be found in Tuvan (Turkic; Anderson & Harrison 1999; Rose &
Walker 2011).
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Problems with a universal markedness hierarchy

The Tuvan back counterpart of /i/ is transcribed as /w/, which plays the same

role as /i/ for most purposes.

Tuvan vowel system

front

non-round round non-round round

high y u
non-high @ 0

back

In Tuvan backness harmony, [e| alternates with [a] and [i] alternates with [wi].

Linking does not intervene here to turn [w] into [u].

SPE (433 n20) simply observes:
‘The phenomenon of vowel
harmony in the Ural-Altaic
languages provides a further
example of the nonapplication
of convention (XIa) [...]"
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Arguments against universal features

In the 2000s, arguments against universal features became influential.

Mielke (2008), Samuels (2011), and others argue that features are emergent and
language particular:

» No one set of features has been discovered that works for all languages.

» Phonetically-based features exclude sign languages, which have important
parallels with spoken phonology (van der Hulst 1993, 2022; Sandler 1993).

» If some features have to be acquired based on language-specific evidence, a
prespecified list of features becomes less useful in learning.
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What accounts for emergent features?

But if features are not innate, we need to explain why they inevitably emerge,
and why they have the properties that they do.

Let’s look again at feature theories that allow for language-specific contrast.
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4. SYNTHESIS
Language-particular contrasts

in a universal theory of features

37



Contrastive Hierarchy Theory

Underspecification began to make its way back into generative phonology in the
1980s, and a version of the hierarchical branching trees was revived by Clements
(2001; 2003; 2009) and independently at the University of Toronto (Dresher,
Piggott, & Rice 1994; Dyck 1995; Zhang 1996; Dresher 1998; Dresher & Rice
2007; Hall 2007, 2011; Dresher 2009; Mackenzie 2013; etc.).

At U of T, it first went under the name Modified Contrastive Specification (MCS)

and has since gone under other names—I will refer to it as Contrastive Hierarchy
Theory (CHT).

38



Contrastive Hierarchy Theory

Some principles of CHT are the following:

The Successive Division Algorithm (Dresher 2009): Assign contrastive features by
successively dividing the inventory until every phoneme has been distinguished.

Variability of feature ordering: Feature hierarchies are language particular.

The Contrastivist Hypothesis (Hall 2007): The phonological component operates
only on contrastive features.

[f feature ordering is variable, then we need criteria for how to order the features
in any given language.

39



Contrastive Hierarchy Theory

In CHT, feature hierarchies must account for phonological activity, that is, the
way sounds pattern in a particular language:

Phonological activity (adapted from Clements 2001: 77): A feature can be said to

be active if it plays a role in the phonological computation; that is, if it is required

for the expression of phonological regularities in a language, including both static
phonotactic patterns and patterns of alternation.

[ have argued (Dresher 2014, 2019) that CHT is a ‘universal feature theory
without universal features’ that structures the features that learners must create.

The necessity of organizing contrastive phonological features into hierarchies
that account for phonological activity puts constraints on how many features
may be posited and how much phonetic detail they may contain.

40



The [u/#/] problem in Contrastive Hierarchy Theory

Consider again the [u/i] problem: Why is it that the result of changing /i/ to
|+back] tends to be [u], except in languages with a contrastive /i/ or /w/?
Let’s start with Tuvan; the contrastive features of the high vowels are shown.

When we change /i/ to [+back], the result is the features [+high, +back, -round],
which is the same as /w/.

Tuvan high vowels Change /i/ to [+back]
1 y w u 1 = w
high] + + + + high] + +
back] - - + + ‘back] @ +
round] — + —  + round] — —




The [u/i/] problem in Contrastive Hierarchy Theory

Now consider a language like Central Slovak, which has no distinct /i/ or /w/.

[f we assume that the feature hierarchy is [low] > [back] > [high], then the
contrastive specifications are as shown.

Now, changing /i/ to [+back]| results in [-low, +back, +high], the same as /u/.

like Central Slovak Change /i/ to [+back]
1 e a2 a o0 u 1 = u
low] - - + + - - low] — —
back] - - - + + + 'back] @ +
high] + - -+ Thigh] +




The [u/i/] problem in Contrastive Hierarchy Theory

The key to this result is that the segments are underspecified.

The specification of /u/ does not indicate that it is round; this specification is
compatible not just with [u], but also with other vowels, such as [i], [w], and [u].

Rather, changing /i/ to [+back] results in a vowel that is not featurally different
from /u/.

like Central Slovak Change /i/ to [+back]
i e & a o0 u i = {#/w/u/v}
low] - - + + - - low] — —
back] - - - + + + 'back] @ +
high] + - -+ Thigh] +




Dispersion Theory

What, then, explains why [u] is cross-linguistically more common than /i/?

An influential account is Dispersion Theory, proposed by Liljencrants &
Lindblom (1972), elaborated by Lindblom (1986), and adapted to Optimality
Theory by Flemming (2002), Padgett (2003a,b), and Sanders (2003).

The basic idea is that phonological inventories exhibit a tendency to maximize
auditory distinctiveness.

Thus, a three-vowel system [j, a, u] is maximally dispersed to the corners of the
auditory space; the unattested [4, 9, &] is very poorly dispersed.
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Enhancement Theory

Hall (2011) argues, however, that Dispersion Theory wrongly predicts some
implausible inventories.

He demonstrates that common vowel systems result from phonologically under-
specified features combined with the Enhancement Theory of Stevens, Keyser, &
Kawasaki (1986) (also Stevens & Keyser 1989; Keyser & Stevens 2001, 2006).

They propose that feature contrasts can be enhanced by other features with
similar acoustic effects.

Thus, [+back] (low F2) can be enhanced by {+round}, which further lowers F2;
|-low] can be enhanced by {+high}, etc. I indicate enhancement by { }.
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Contrastive underspecification plus Enhancement Theory

Returning to our Slovak-like language, a vowel specified as [-low, +back, +high]

can potentially be realized by any of [+, w, u, u].

As noted, [+back] can be enhanced by {+round}.

Adding {+round} eliminates the non-round candidates [i, w].

like Central Slovak Enhancements

i e & a o |? Candidates P w u o
low] - - + + - |- —low]
back] - - - + + |+ +back] {+round}
high] + - — | + +high]
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Contrastive underspecification plus Enhancement Theory

The feature [+high] can be enhanced by {+ATR}.

Adding {+ATR} eliminates [u], leaving [u] as the most likely realization.

QED.
like Central Slovak Enhancements
i e & a o |? Candidates u
low] - - + + - |- —low]
back] - - - + + |+ +back] {+round}
high] + - — | +high] {+ATR}




5. Conclusion
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Conclusion

To sum up:

THESIS:

Reason to reject:

Features are language particular and express language-
particular contrasts.

Does not provide a universal theory that can account for
language acquisition.

ANTITHESIS:

Reason to reject:

Features (and markedness) are universal and express universal
contrasts.

Individual features (and markedness) are not universal, and
the theory does not account for language-particular contrasts.
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Conclusion

SYNTHESIS:

Emergent features express language-particular contrasts
within a universal theory (CHT) that structures and constrains
the features that learners must create.

Reason to reject: None! We have attained a higher level of truth.

(for now)
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For very helpful comments I would like to thank Paul de Lacy,
Norbert Hornstein, Bill Idsardi, Adam Jardine, and Jeff Mielke.

and
THANK YOU!
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