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1 Introduction

1.1 `Beyond explanatory adequacy'

Consider the following Optimality Theoretic markedness co nstraint (Prince & Smolensky,
1993):

(1) NOCODA : Syllables do not have codas.

Like most OT constraints (or, as a matter of fact, most phonol ogical gener-
alisations proposed in any framework) this is a markedness t endency rather
than a true linguistic universal in the sense that every lang uage obeys it com-
pletely. This constraint serves several purposes at the same time. Most im-
portantly, it expresses:

1. the fact that open (`CV') syllables are universal in human language
(there is no language which disallows them), while closed sy llables are
allowed only in a subset

2. the fact that even those languages which do have open syllables, tend
to avoid them: E.g. (tautomorphemic) VCV presumably is univ ersally
syllabi�ed as V.CV, not as *VC.V.

Every modern theory of phonology uses some mechanism which e xpresses
these generalisations:

• In rule-based theory (Clements & Keyser, 1983), it is assumed that a
rule syllabifying CV is basic and universal, whereas rules s yllabi�ying
postvocalic consonants are language-speci�c and apply in a l ater mod-
ule
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• In purely representational approaches, like (certain vers ions of) Gov-
ernment Phonology (Scheer, 2004), it is assumed that CV is the only
available syllable type. Something that phonetically look s like CVC
phonologically really is CV 1.CV2, where V2 is an empty vowel, subject
to a number of speci�c constraints and (therefore) marked.

In this course, however, we will concentrate on Optimality T heoretic con-
straints such as the one in (1). If we use NOCODA in some analysis, we may
say that this constraint `explains' a certain set of facts. For instance, some OT
analyses of French liaison will use this constraint to `expl ain' those facts. The
following tables are an example (from Féry, 2003)

(2) a.
/ ���� ���/ pinson `�nch' N OH IATUS N OCODA

a. ☞[����] pinson
b. [�����] pinson *

b.
/ ���� ���/ aigle `eagle' N OH IATUS N OCODA

a. [����] aigle *
b. ☞[�����] aigle

The constraints NOH IATUS and N OCODA are part of an explanation of liai-
son in these tableaux to the extent that they (i) are independently motivated,
and (ii) help to derive the observed results.

At the same time, constraints such as these are obviously themselves in
need of an explanation: why are our constraints (or our rules , or our repre-
sentations) the way they are and not otherwise? In the case at hand, why
is there constraint N OCODA and not, alternatively, a constraint C ODA ? In
the terminology of Chomsky (2004), we are going `beyond expl anatory ad-
equacy' if we try to answer these questions: we try to explain why UG is
shaped the way it is.

It turns out that the answer to this question is very much depe ndent on
our idea of the place of phonology within linguistics, or its relation to pho-
netics:

1. We might assume that these constraints are `grounded' in the phonetics.
E.g., we know that obstruents, and more speci�cally stops, ar e harder
to articulate and perceive after a vowel than before it. This gives a
motivation for N OCODA , whereas CODA is quite absurd.

2. Alternatively, we might try to �nd an explanation in the way in which
cognitive structures are realized. For instance, we may try to relate the
fact about syllable structure to the idea of Kayne (1994) that the syn-
tactic structures of all languages are SVO. If both subjectsand syllable
onsets are linguistic 'speci�ers', we have discovered some s imilarity to
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the two. Obviously, still the question needs to be answered why spec-
i�ers occur on the left-hand side. Under this view, it might ev en be
possible that coda's are more dif�cult to perceive, because h uman be-
ings know that they are less prominent Carstairs-McCarthy (1 999).

If we take the 'grounded' position, we have to deal with the qu estion how
exactly the phonetics can in�uence phonology. Here there se em to be roughly
three positions:

1. Constraints such as NOCODA are part of Universal Grammar. The
problem with this account is one of duplication: we have to assume that
N OCODA somehow is part of the `outside world' — the speech signal,
the auditory system — and at the same time of the `inside world ' —
the innate capacities of human beings. A reason for this migh t be evo-
lutionary: the language system has adapted over time to the w ay in
which language is used. But it is unclear that there has been enough
evolutionary time to get to this point. There is no clear repr esentative
of this position (`nativists' seem to usually prefer a cogni tive point-of-
view).

2. The second option is to assume that the language-learning child con-
structs constraints such as NOCODA on the basis of what she observes
in her own speech and speech errors. The child thus acts as a small
experimental phonetician (or `laboratory phonologist'). This approach
has been defended by Hayes (1999), among others (see below).

3. The third option is that these constraints are not part of g rammar at
all. Their explanation has to be sought elsewhere, and the most obvi-
ous place to look is the diachrony: languages change becauseof mis-
perception or misarticulation, and when children acquire t he language,
they simply pick up whatever centuries of phonetically init iated change
have made out of the system.
Presently, there seem to be two paths to reach this conclusion. One
is by assuming that phonology is only about `hard universals ', hence
not about markedness. Phonology is a pure cognitive symboli c system
in which there is no place for statistical tendencies. Since virtually no
principle in phonology is `hard', this means we void the theo ry from
many modules that used to be part of it. This is the position de fended
most forcefully in Hale & Reiss (2000); Hale (2003) and related works.
More or less the same conclusion has been reached by authors such
as Bybee (2001), starting from the assumption that “language is a self-
organizing system, and grammar, including both morphosynt ax and
phonology, is an emergent property of that system” (p. 190). In this
view, phonology is all about statistical tendencies, and sy mbolic sys-
tems, if they exist at all, are seen as epiphenomenal. The child just
acquires whatever is available, and this material will have been largely
subjected to the principles of language use.
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The two positions converge in the sense that most traditiona l objects
of study for the phonology are delegated to a component of sta tistics.
They may differ as to the role of language acquisition: the co gnitive
view will suppose that the phonetic facts still have to go thr ough a �lter
of UG (be it one which is much leaner than traditional grammar has
it), whereas Bybee (2001) basically assumes a blank slate model of the
human mind.

All in all, we can see that the current discussion on markedne ss has connec-
tions to many very basic questions in linguistic theory, suc h as: what is the
division of labour between synchronic and diachronic expla nation? What is
the role of language acquisition in linguistic change? And h ow are phonetic
and phonological explanations of phenomena to be related?

1.2 The life cycle of sound patterns

The traditional point of view of the phonology-phonetics in terface can be
summarised as follows.1 We assume that language change has its origins in
phonetics; this origin will most likely (or in some models ex clusively) be in
the direction of greater ease of articulation and/or ease of perception. After
a while, the results of this phonetic change may �rst become phonologized,
and later morphologized or even lexicalized. Bermúdez-Otero (2005) traces this
idea back to Baudouin de Courtenay (1895) and summarizes the `life cycle of
sound patterns' as follows:

• Phase I
The life cycle begins when, by Neogrammarian sound change, some
physical of physiological phenomenon gives rise to a new cog nitively
controlled pattern of phonetic implementation. This devel opment, known
as phonologization (Hyman, 1976), involves the addition of a new pho-
netic rule to the grammar.

• Phase II
Subsequently, this gradient sound pattern may become categorical. [. . . ][S]uch
a change would involve the restructuring of the phonological represen-
tations that provide the input of the phonological implemen tation, with
the concomitant development of a new phonological counterp art for
the original phonetic rule.[. . . ]

• Phase III
Reanalysis can also cause categorical patterns to change. Over time,
phonological rules typically become sensitive to morphosy ntactic struc-
ture, often with a reduction in their domain of application [ . . . ] Phono-
logical rules may also develop lexical exceptions [. . . ]

1This section relies heavily on Bermúdez-Otero (2005).
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• Phase IV
At the end of their life cycle, sound patterns may cease to be phonolog-
ically controlled. Thus a phonological rule may be replaced by a mor-
phological operation ( morphologization), or may disappear altogether,
leaving an idiosyncratic residue in lexical representatio ns (lexicaliza-
tion). [. . . ]

As Bermúdez-Otero points out, this view of sound change �ts v ery well into
the standard generative view of the synchronic relation bet ween phonology
and phonetics, as it is exempli�ed in models such as Lexical Ph onology and
Stratal OT. amd which can be summarised as follows:

(3) Lexical representations
(categorical)

↓
Phonological rules

↓
Phonological representations

(categorical)
↓

Phonetic rules
↓

Phonetic representations
(gradient)

Under this view, then, sound change moves `bottom-up' in the grammar: a
change which originates in the phonetics may in the course of time end up
having an effect only in certain lexical representations.

Although Bermúdez-Otero (2005) does not discuss this poin t, notice that
this view as a matter of fact implies that the explanation of m arkedness is
essentially in the realm of phonetics, because this is where every rule or pro-
cess will start its life cycle. On the other hand, the process of phonologization
(which turns gradient phonetic facts into categorical phon ological ones) will
be in part the product of phonology. The phonology will then b e responsible
for the `universal' aspects and the phonetics for the `markedness aspects'.

This might be easiest to see within a rule-based framework. L et us sup-
pose that a language L at some point in its history will be subj ect to a pho-
netic change by which word-�nal consonants are gradually red uced. At some
point, this might become phonologized to something like:

(4) C→ / # C

What has happened, at this point is that a gradient reduction has turned into
something categorical: now word-�nal consonants are delete d completely.
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he same consonant may still show up in some other environment , e.g. before
a vowel-initial word. The fact that this rule is a `natural' r ule (an implemen-
tation of N OCODA , so to say) is a consequence of the fact that it has origi-
nated in the phonetics, however. The only reason why rules su ch as (4) are
(much) more frequent than rules such as (5) is that the latter does not have a
plausible phonetic origin; from a purely phonological poin t of view, there is
nothing wrong about it.

(5) C→ / # V

At the same time, the effects of the phonetics may become obscured in due
course, because new rules might follow this one. And then at s ome point,
the rule may become lexicalized: it just happens that some wo rds alternate
word-�nal contexts according to context. (This may be the cas e of French
liaison, which does not affect new words.)

As simple and elegant as this picture may be, there also are a few prob-
lems connected to it. Most importantly, it implies that the gr ammar of every
generation is built on the basis of that of previous generati ons by addition of
rules at the end of the grammar. One conceptual problem for th is is that this
means that every generation of language learners has to be able to see into
the heads of their parents directly in order to see the gramma rs represented
there (Hale, 2003).

Also, it is not very clear how this idea can be made compatible with Op-
timality Theory, precisely. On the one hand, Bermúdez-Ote ro (forthcoming)
shows that the idea of phonologization/lexicalization can be explained more
elegantly in OT than it could in rule-based theory, because o f a principle of
Lexicon Optimization — we will not go into that here. On the ot her hand, the
only thing that can be manipulated in (classical) OT is const raint rankings.
This then leaves the source of the constraint NOCODA still unexplained: if it
is in the universal constraint set Con, how did it get there in the �rst place?
If this constraint mirrors a phonetic generalisation, how d oes it do that? The
only possibility would be, in fact, to say that Con contains a ll kinds of con-
straints, including N OONSET and CODA , and that the only reason why we
do not see the latter is that they are unlikely to ever take eff ect. (And obvi-
ously there is always the alternative of rejecting the thoug ht that the origin
of sound change should always be phonetic in nature.)

In recent years, an alternative to the traditional view of so und change and
the phonetics-phonology interface has been proposed under the rubric of `ex-
emplar theory'. In this view, lexical items are not categori cal — let alone un-
derspeci�ed. Rather, language users store individual phone tic soundshapes
of tokens into their memory. These tokens, which are often re ferred to as `ex-
emplars', are associated to each other because they are of course phonetically
very similar. But in the extreme versions of this theory, the y are not catego-
rized in any way. There is no independent phonological repre sentation of a
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given word, there is only a network of individual tokens and ` emergent gen-
eralisations' (cf. the quote from Bybee (2001) above). Actually semantically,
phonetically and morphologically related words will also b e connected, al-
beit with looser ties.

One consequence of this theory is that it predicts that there is no indepen-
dent phonology: if generalisations can be made, they are due to phonetics,
or processing, or other considerations. There is no grammar for individual
languages, so by extension there can be no Universal Grammar, and indeed
there can be no phonological universals (apart maybe from a f ew hard restric-
tions imposed on us by the vocal tract etc.) Also the existence of productive
phonological alternations is effectively denied. Final de voicing in Dutch for
instance is presumably `represented' by the fact that all si ngulars of nouns
end in voiceless obstruents, and some plurals have a voiced obstruent in a
corresponding position.

Another consequence is that language change can only be gradient and
lexically diffusing. The reason why it can only be gradient i s because there is
no categorial phonology, everything is gradient phonetics . The reason why
it can only be lexically diffusing (i.e. affecting item by it em, not taking one
sound in the language and change it in every place where it occ urs) is because
there is no such concept of 'a consonant following a vowel': t here only are
individual occurrences of consonants following vowels in i ndividual tokens
of words. This means that the network of words may change in th e direction
of less and less prominently pronounced coda consonants, but there is no
particular reason why the networks of other words should mov e in the same
direction at the same time.

All of this obviously means that the whole idea of the life cyc le of phono-
logical rules is completely abandoned, which is a little bit too radical for
many scholars, as may be the idea that there are no truly phonological al-
ternations. For this reason, more moderate versions of this approach have
been proposed, e.g. by Pierrehumbert. In any case, all of this shows that the
studies of markedness, historical phonology and the phonol ogy-phonetics
interface are strongly intertwined. By studying them toget her, we may get a
better view on each of them individually. This is what we hope to achieve in
this course.

2 `On the need for a separate perception grammar'

2.1 Functionalism in phonology

Paul Boersma is one of the most well-known (and most interest ing) mod-
ern European representatives of a school of thought which he calls Functional
Phonology (cf. Boersma, 1998). The guiding hypothesis is that “languages
are built according to functional principles of ef�cient com munication. For
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speaking, these functional principles are minimization of articulatory effort
and minimization of perceptual confusion.” (p. 1) The notes that follow do
not give a summary of Boersma (1999); rather they give additi onal informa-
tion on three topics related to this paper: the notion `funct ionalism', the role
of perception in phonology, and innateness.

Note that it is implicitly assumed that `ef�cient communicat ion' is the
central (maybe the only relevant) function of language. Sin ce Jakobson (1960)
it is usually assumed the following functions can be assigne d to human lan-
guage:

1. emotive function, expressing the attitudes or moods of the speaker
2. conative function, directing the listener towards some action, a cha nge

of attitude, etc.
3. referential function, transferring information from one head to the oth er
4. phatic function, keeping the line of contact open between speaker and

listener
5. poetic function, exploring the properties of language (rhythm, sy ntactic

structures)
6. metalingual function, discussing the features of other utterances

It seems clear that some of these functions are more `important' than others,
in particular that the metalingual function is somehow deri vative of other
functions (it is unlikely that somebody would come up with a t heory which
would establish that the metalingual function is the most im portant one).
However, it is not a priori clear what the central function is .

By declaring the referential function to be primary — which is what `func-
tionalists', including Boersma, tend to do — we also implici tly take a position
on the evolution of language in the human species: it will hav e developed
in order for human beings to convey information in an ef�cient way. How
would this have been the case? It is not so clear that an indivi dual has an
evolutionary advantage in conveying the information which he has to oth-
ers (unless maybe, these are his close relatives). This would then point in the
direction of group selection: those groups of individuals which can share infor-
mation are those which are most likely to succeed; hence alsothe individuals
within these groups have the highest chances of reproductiv e success. As
far as I know, this is indeed the line of argumentation that mo st functional-
ists would accept. (The other functions may then be seen as epiphenomenal
given the complexity of human society.)

It is worth pointing out that in principle other lines of thin king are pos-
sible. For instance, Hauseret al. (2002) argue that language may be an `exap-
tation' of evolution: something which accidentally arose a s the result of in-
dependent changes, in which case it is obviously not clear wh y this accident
should then have properties which make it particularly suit able for commu-
nication.
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To take another example, one might take either the poetic of t he phatic
function as central, and then explaining the evolution of la nguage in terms of
so-called sexual selection, a term introduced by Darwin, but recently explored
e.g. Miller (2000). The idea is that individuals sometimes can pro�t from dis-
playing features which seem completely useless for surviva l. The reason that
they are useless shows that there owners should have `good genes', which al-
low them to display such frivolous extras. A famous example i s the peacock's
tail, which actually makes it more dif�culat for the male peac ock to survive.
But females can then start using this as a diagnostic for good partners.

Language has a few properties very similar to the peacock's t ail, as Miller
points out (in an internet interview on http://www.edge.org/3rd_culture/miller/
):

Of course the principal way that people court each other is
through language.[. . . ]

A project I'm very excited about at the moment is trying to un-
derstand why humans have such large vocabularies. The average
human knows about a hundred thousand words by adulthood.
That requires memorizing arbitrary patterns that relate so und to
meaning. It requires memorizing ten words a day every day fro m
age 18 months to age 18 years, and that's a fantastic feat of learn-
ing. There's nothing else like it that humans do. The funny th ing
about that vocabulary is how little of it we use in ordinary co n-
versation. We get by in our day to day speech with just a few
thousand words counting for 95% of all the words that we say.

There's are a tremendous number of words we've learned that
are not used very often but that we bothered to memorize, that
don't seem to be very useful in ordinary day to day life, but th at
we still sometimes use with each other and those are the words
that I want to explain — not the 5,000 most useful words but the
95,000 ornamental words. My prediction is, people mostly use
them in courtship. They use them essentially to show off, the y
use them to show how bright they are, how good their learning
ability is, how good their memories are for words. We know in t he
brain where these words are remembered, roughly in Werneke' s
area, in certain parts of the left hemisphere, we know that th ere's
specialized brain machinery for learning these words; we kn ow
that vocabulary size is an extremely powerful indicator of i ntelli-
gence — this is why vocabulary items are used in IQ tests; with in
a few minutes of conversing with somebody you use the vocab-
ulary that they're producing as a pretty good indicator of ho w
intelligent they areso it's a extremely useful thing to use i n mate
choice. The hypothesis here is that vocabulary size itself has been
strongly shaped by sexual selection, and that most of the wor ds

http://www.edge.org/3rd_culture/miller/
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that we know have been learned not because they're useful for
survival, but because they're useful for courtship.

Also within phonology, it is not hard to �nd elements which do n ot seem
to make sense, and which somehow seem to run counter to the “pr inciples
of minimization of articulatory effort and minimization of perceptual con-
fusion”: so-called `crazy rules', all kinds of lexical exce ptions, and also the
phenomenon of opacity. Note, by the way, that Miller also conc edes that:

language is extremely useful for many functions. You can tel l
your friends how you're going to hunt an animal and cooperate
on tracking it down. Women can tell their friends where the be st
roots and berries and tubers are growing this season. Parents can
tell their kids all sorts of useful information as they're gr owing
up.

These functions again can be summarised under Jakobson's rubric of the `ref-
erential' function of language. However, under this view it is not so clear that
the referential function alone would shape the structure of language. But in
this connection the following claim of Boersma (1999) is also relevant (p. 18):

A related empirically testable claim is that all universal p honol-
ogy must be directly functional and that all arbitrary phono logy
must be language-speci�c, i.e. that there are no arbitrary su bstan-
tive universals in phonology. This is a rather strong claim, since it
is immediately falsi�ed as soon as anyone comes up with a sub-
stantive universal that has no direct functional explanati on. The
evidence to date, however, shows that the reverse falsi�cati on is
more likely to occur: all proposed substantive phonologica l uni-
versals seem to have directly functional exceptions, i.e., phonol-
ogy seems to be functionally perfect.

2.2 The role of perception

The traditional view of the phonological derivation can be s een as an ab-
straction of the production of human speech for at least two reasons. First, the
arrows in the derivation usually point from underlying (lex ical) forms to the
surface; this is roughly how production would work (the foll owing �gure is
from the handout of two weeks ago).
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(6) Lexical representation
(categorical)

↓
Phonological rules

↓
Phonological representation

(categorical)
↓

Phonetic rules
↓

Phonetic representation
(gradient)

Secondly, (most of) the phonological features are (usually ) de�ned or de�n-
able in articulatory terms rather than articulatorily ([co ronal], [spread glot-
tis]). In Boersma (1999)'s proposal, there is a grammar for the `speaker' (or
`production') and also one for the `listener' (or `percepti on'). Still, for most
practical purposes we can concentrate on the speaker. The reason for this is
that it is assumed that the speaker pays attention to the list ener as well: when
she has reached an acoustic output for her underlying form, s he tries to estab-
lish whether the underlying representation will still be re constructible from
this by the listener. All in all we have the following in the sp eaker's produc-
tion (simplifying certain matters somewhat, cf. p. 10):

(7) Underlying representation
(discrete, perceptual)

↓
Production grammar

↓
Articulatory representation

(gradient, articulatory)
↓

Perception grammar

↓
Perceptual representation

(discrete, perceptual)

The model thus involves different representations of diffe rent kinds, and
faitfulness relations of some sort could hold between all of them, but the
real faithfulness is between the underlying representation and the output,
because these are of the same nature (they are both discrete and also both
perceptual). Boersma (1999, p. 10) notes that it is a problemof standard gen-
erative grammar (and standard monostratal OT in particular , we may add)
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that it assumes that the grammar consists of only a (lexical, discrete) input
and a (phonetic, gradient) output. But it is not clear how we c ould estab-
lish realistic `faithfulness' relations (requiring them t o be basically the same)
between these two levels, if they are so dissimilar to begin w ith.

Apart from several metatheoretical arguments, Boersma (1999) also ad-
duces a few empirical points. For instance, he notes (p. 6) that Dutch / �/
can be pronounced in various ways (including [ �] and [ �]), but this does not
seem to affect its phonology. His claim is that these various realisations do
not have anything in common from an articulatory point of vie w, but they
are similar from the point of view of perception (they are all trills).

Note that this argument may be in need of re�nement, since Dutc h / �/'s
can be realized in many more ways, and not all of them are obvio us trills. But
in actual fact, at least one of these realisations shows an additional property
of this framework which Boersma (1999) does not discuss in th is paper (al-
though he has mentioned it in other work). We mean the `zero' r ealisation,
where the / �/ is not pronounced at all. This is of course problematic for t he
speci�c claim made on page 6 (there is no trill present at all in this realisa-
tion), but not necessarily for the framework as a whole. Note that in many
cases, there is at least still some trace of the `underlying' / �/:

(8) `underlying form' surface form
after long vowels beer `bear' [�	 
�] [��
]
after short vowels kers `cherry' [ �
��] [�

�]

The long vowels turn from tense to lax before / �/, a well-known but little-
understood process which is usually called colouring; furthermore long lax
vowels only occur in this position in Dutch. Underlyingly sh ort (lax) vowels
may lengthen in this position. Both the colouring and the len gthening are
preserved even if the realisation of / �/ is zero.

We will now concentrate on colouring, but a similar reasonin g will hold
for lengthening. Notice that in traditional terms the colou ring is `opaque':
there is no surface reason why it would have to take place. Col ouring is a
process which thus should have affected the form at a differe nt level. This
is actually very complicated in traditional terms, because this would mean
either (i) that r-drop is phonetic and colouring is phonolog ical (a very unde-
sirable assumption, because colouring is completely allop honic and phonetic
and has all other kinds of properties of phonetic processes) or (ii) we have
to introduce some complicated mechanisms into our theory wh ich can take
care of this opacity.

In Boersma (1999)'s model, the problem is easier to solve, if we assume
that colouring means the transferral of some perceptual pro perty of / �/ onto
the vowel — which is presumably what we will want to say in any c ase.
This means then that an output [ � �
] is in some straightforward sense more
faithful to the input than an alternative output *[ � 	 
], while at the same time
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satisfying some markedness constraint on the articulation of r's at the ends
of syllables.

At the same time, it should also become clear that the framewo rk pre-
sented here is extremely powerful. It involves many differe nt representa-
tions, and many different constraints. Furthermore, these constraints may
originate both in the perception and in the articulation. We have an `expla-
nation' of some phenomenon ( α>β) as soon as we can show thatα is `better'
than β in some phonetic dimension. But there is a problem here — whic h
will return in several classes to come — which is that phoneti cs is not very
restrictive. There is no real phonetic theory, and it is actu ally hard to �nd
non-trivial phenomena which would be completely excluded b y phonetics.
It is true that we know that certain things are more likely to h appen than oth-
ers, and it is true that we can do experiments to test hypothes es. But there is
as yet no restrictive phonetic theory which could tell us a pr iori which phe-
nomena we can expect and which ones are completely impossible. One could
argue that a real explanation should be couched in terms of a t heory, and a
real theory should make predictions and exclude certain sta tes of affairs.

Lurking in the background we also still �nd the problem of 'cra zy', non-
natural processes and constraints, which Boersma would pro bably subsume
under the heading of “arbitrary facts of the language, plus g eneralizations,
also expressed as constraints.” ((36b), p. 18). But if we assume that these
will have to be learnt to, it is a question whether the child co uld not treat
all phenomena as `crazy', including those which happen to ha ve a phonetic
explanation. This leads us back again to the problem of what e xactly is innate
in phonology.

2.3 The role of innateness

As in other schools of phonetically-driven phonology, Boer sma (1999) still
assumes that the phonetically grounded constraints will en d up in the indi-
vidual grammar. His list of `what's innate in phonology' is v irtually the same
as what we �nd in Hayes' article discussed last week:

(9) What’s innate in phonology (according to Boersma (1999))

a. Peripherals of speech production (versatile tongue and larynx) and
auditory perception (spectrum, periodicity, noisiness, t emporal
coincidence and ordering, and intensity).

b. Cognitive capabilities: categorization of perceived entities into classes
of partial equivalence, abstraction of simultaneity relations and se-
quential relations into higher-level constructs, wild generalization
and extrapolation, and the manipulation of arbitrary symbols (stor-
age, retrieval, access).
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c. Decision making: stochastic constraint grammars and a gradual
learning algorithm.

d. Functional drives: the desire to understand and make oneself un-
derstood, and laziness.

The `innateness' of (9a) would presumably not be contested by anybody,
since it basically states the way in which the brain controls the body (no-
body will assume that this is learned). (9b), (9c) and (9d) gi ve the phonology
proper.

• (9b) is the residue of phonological representation and presumably the
derivation (assuming that the architecture of the grammar w hich Boersma
gives on p. 1 is also part of these cognitive capabilities). This is really
just a skeleton, voided of all substance. For instance, it could be the for-
malism of `binary features', without the actual content of t hose features;
and Boersma (1999) also refers to the mechanism of (autosegmental)
tiers.
An argument for not considering the substance of features to be part of
universal phonology is that “Sign languages use different f eatures than
spoken languages.” Notice that this does not solve the probl em why
within the set of spoken languages and within the set of sign l anguages
we still �nd many similarities. Also, as far as we know, there a re no
language which seem to mix spoken language and sign language fea-
tures. In other words, this argument does not lead us directl y to the
extreme conclusion that no substance whatsoever can be innate or even
universal.

• (9c) basically describes the Optimality Theoretic architecture of the sys-
tem (or Boersma (1998)'s �avour of this). The child obviousl y still has to
know that it has to set up an OT system, and not e.g. a set of SPE-type
rewrite rules. But the suggestion is that systems such as these might
make up more general cognitive capacities, beyond phonolog y or even
beyond grammar.

• (9d) might be the most controversial part of Boersma (1999)'s claims.
The “desire to understand and make oneself understood, and l aziness”
should not only be part of the child's inherent psychologica l make-up,
the language learner should also be able to somehow use thesè drives'
in setting up her constraints.
A potential problem for this assumption is that it will have t o deal with
some type of `doubling', if we assume that language change is often
provoked by (ungrammaticalized) `laziness' etc. (note tha t Boersma
(1999) explicitly mentions Passy (1891), a study on `changements pho-
nétiques', as a source of inspiration). If the diachrony ca n already ex-
plain the data as they are, it is not clear why the child would s till have to
act as a phonetician in order to set up `plausible', `natural ' constraints.
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3 Phonetic implementation

3.1 `Word-speci�c phonetics'

We can study the division between phonology and phonetics fr om a number
of perspectives:

• From a metatheoretical point of view: do we need phonologica l expla-
nations for phenomena which can also be explained phonetically, or
vice versa? (cf. this course,passim)

• From the point of view of the analyst: how do we decide whether a
given phenomenon should be given a phonological or a phoneti c ex-
planation? (Cf. Myers' article last week).

• From the point of view of language acquisition and diachrony : how
does phonetic markedness get into the individual grammar (c f. Hayes
(1999))

• From the point of view of the architecture of the grammatical model:
how do phonology and phonetics interact within the grammar? What
is the nature of `phonetic interpretation'? (cf. (Boersma, 1999))

The different questions are of course interrelated; if somebody has decided
that the answer to the �rst question is that there is no separat e phonology,
the answers to the following questions become trivial, for i nstance.

Pierrehumbert (2002) is mainly an attempt to deal with the la st issue, al-
though it has things to say about the other issues as well. The model pre-
sented in this article assumes that there are indeed two separate modules of
grammar, and it even adopts a view of the organization of the g rammar that
is in some sense fairly traditional, viz. what Pierrehumber t calls a `modular
feedforward' model of phonetics. Yet she tries to combine it with something
which is often seen as a radical departure of that model, viz. exemplar the-
ory. Because her concern is with the architecture of the grammar, and she
views the grammar as a realistic model of processing and perception, she
makes more references to the psycholinguistic literature t han other authors
(and hardly any to literature on articulation or acoustics) .

Here is a picture of the traditional (once again):
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(10) Lexical representation
(categorical)

↓
Phonological rules

↓
Phonological representation

(categorical)
↓

Phonetic rules
↓

Phonetic representation
(gradient)

We have already seen that in essence this model has been with us for over
a century now. It is contested by those who want to abandon a se parate
phonological representation, and in particular by radical `exemplar'-based
theories. Those theories are essentially monostratal; they can be pictured as
follows:

(11) Phonetic representation
(gradient)

In as far as there are any regularities, they are `emergent': the phonetic repre-
sentations of individual items stand in a relation of mutual correspondence,
so that we get the following picture (or a very small fragment thereof):

(12) ��������
�������
������ � ����

�������� �
���������

Correspondence relations connect all of these forms: the closer they are pic-
tured here, the thicker the lines (I did not include lines dep icting these rela-
tions, since they make the picture even more obscure.)

Both models have advantages and Pierrehumbert (2002) triesto combine
them. Starting from (10), Pierrehumbert (2002)'s proposal suggests the fol-
lowing emendations:

1. The picture in (10) suggests that phonetic and phonological `rules' are
qualitatively of the same type. They take one representatio n and change
things on the basis of this one representation alone. This is not true for
Pierrehumbert (2002): there is no explicit theory of phonol ogical rules
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here, but they are presumably cognitive, discrete and abstr act. On the
other hand, the phonetic `rules' are statistic devices incorporating fre-
quency, sociolinguistic, stylistic and other effects (inc luding the effect
of adaptation to the last speaker you heard), i.e. they are of the type in .

2. In the traditional model, phonetics is always across-the -board by def-
inition: it does not have access to lexical information, but only to the
phonological output (which itself has been subjected to Bra cket Era-
sure). It is furthermore even assumed that the phonetics is `universal': a
given phonological representation will be pronounced in th e same way
evebn independent of the language. If there are language- or word-
speci�c differences, they should be already present in the ph onology.
One of Pierrehumbert (2002)'s main points is that phonetics can be, to
some extent, word-speci�c (hence also speaker- and language-speci�c).
This means that information about phonetic implementation can also
be stored.
One of the most spectacular examples of this is the experiment of Goldinger
(2000), which ingeniously demonstrates that people tend to be in�u-
enced in the details of their speci�c pronunciation by the way they have
heard other people pronounce it recently (or even �ve days ago ). But
this means that indeed pronunciations of individual lexica l items are
stored, if not in the lexicon, then at least in some part of mem ory which
can be reached from the lexicon:

All in all, the following is my reconstruction of how Pierreh umbert (2002)
might picture the grammar:

(13) Lexicon ↔ Phonology
(categorical) (categorical)

↓ ↓

��������
�������
������ � ����

�������� �
���������

This picture is too simple in at least three ways: �rst, as in ot her exemplar-
based theories, the representations in the phonetics cannot really be matched
to IPA symbols (since these are still categorical, even if they draw more dis-
tinctions than a normal phonological representation; they are stored forms
of purely phonetic representations. Secondly, the lexicon and the phonology
de�ne exemplar spaces which are to some extent independent. Phonological
representations de�ne the exemplar space of e/g/ all / �/'s, or all underlying
/ ��/ sequences. The lexicon has competing lexical spaces for e.g. the words
seen and limousine. It is not de�ned how this competition should work ex-
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actly, even though certain parts of the theory are formalize d in mathematical
equations.

3.2 What is a phonological fact?

As we stated above, Pierrehumbert (2002) wants to build a mod el which
is psycholinguistically real: it should be able to explain t he results of psy-
cholinguistic (as well as sociolinguistic) experiments. T hose results, rather
than native speaker intuitions, data acquired from �eldwork , etc., count as
the primary data which the theory has to account for. Further more, it is as-
sumed that one model accounts for both perception and produc tion facts.
(Pierrehumbert counts as one of the originators of the Labor atory Phonology
programme, and we can now see why.)

Pierrehumbert (2002) for (and against) modular feedforwar d are mostly
based on data of this sort:

• From a number of experiments it appears that there is a `phono logi-
cal buffer': phonological structures are �rst built up befor e they are
interpreted phonologically. This explains speech errors, but also the
fact that people seem to take time to compute predictable inf ormation,
rather than retrieving everything from lexical storage, an d that “assem-
bly of longer phonological plans takes longer than assembly of shorter
plans”.

• The phonetic realisation of e.g. intonational or even lexic al tones can
only be computed if we know the context in which these occur: a spec-
i�cation for high tone means that the tone is high relative to the context
in which it occurs, not that it is pronounced at so-and-so many Hz. This
only makes sense if the lexical storage does not contain information
about the absolute height, but only something more abstract , such as a
feature [+High Tone]. Something similar might be true for se gmental
allophony in general.

There are also arguments of a different kind, however:

• We can distinguish logically between two types of knowledge : declar-
ative memories, i.e. lexical/phonological representations (“I know that
the word man consists of one stressed syllable”) and procedural memo-
ries, i.e. phonetic know-how (“I know how to pronounce /  /: by clos-
ing my lips and then letting the air escape through the nose”) . “The
mere fact of this distinction provides a basic argument for a modular
theory” (Pierrehumbert, 2002, p. 3). This we might call an ontological
argument — because we can logically distinguish between two things,
therefore it follows that they are distinct. It is not very cl ear what the
force of this argument is: because we can distinguish between phonol-
ogy and phonetics, we should do so?
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• “A related fact is the outcome of Neogrammarian sound change s (which
enter the language as allophonic processes and may eventually become
fossilized across the entire vocabulary).” Across-the-board changes such
as these are hard to capture in a model which does not allow for any
kind of abstraction. If we need to say that e.g. in a language a ll plosives
have changed into corresponding fricatives, we need to be able to re-
fer to abstract categories such as plosives and fricatives,and we need
to be able to also formalize the equally abstract notion “cor respond-
ing”. This is a typological argument – we need to be able to explain
patterns (of language change in this case) which occur frequently in
natural language. (More on this particular argument, which m ight also
be problematic, in section 3.3.)

Similarly, the arguments for exemplar theory are mostly dra wn from the psy-
cholinguistic stock:

• The pronunciation of the vowel in CVC words depends on `neigh bour-
hood density'. The neighbourhood of a word W are the words whi ch
are similar to it ( man has in its neighbourhood the words ran, mac, mine,
etc.) If this neighbourhood is dense — if it contains many wor ds —
people tend to make a more `extreme' version of the vowel. So an / �/
in a dense neighbourhood word is pronounced higher, more fro nted
etc. than an / �/ in a different kind of word. In a classical modular
feedforward theory, this would have to mean that such words h ave a
different feature value, which is unlikely. (This might rem ind you of
the difference between English and Dutch / �/ which we discussed last
week and which likewise might be reduced to the fact that Engl ish has
more front vowels — but not in ordinary feature theory.)

• Similarly, there is more reduction in frequent words than in infrequent
words. We do not want to say that such words have different pho nolo-
gies, but that means that the phonetic implementation needs to have ac-
cess to lexical information (it needs to be able to discrimin ate between
words, and it needs to be able to count the frequency of certai n words).
Exemplar theory gives us both.

• We already mentioned the Goldinger (2000) experiment, show ing that
speakers are in�uenced in their production of words by recen t memo-
ries of other speakers pronouncing the same words.

• Phonetic details sometimes seem sensitive to morphosyntactic struc-
ture. For instance, there is more glottalisation before the a in realign
(morphologically related to align) than before the a in realize.

Also in this case, we can also �nd arguments from outside the la boratory:

• Language change sometimes is sensitive to lexical frequency: certain
changes occur earlier in higly frequent words than in less fr equent words
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(Bybee, 2001, to be discussed next week). They are also sensitive to lex-
ical class: in Québec French, some vowel shift affected all words, ex-
cept for thos “representing organs of the church, the milita ry and the
schools”. It is hard to evaluate this argument if we do not rea lly see
how language change is modelled in this theory. This is again a typo-
logical argument; we return to it in section 3.3 below.

• Phonetic implementation may be due to sociolinguistic fact ors. E.g. “Oprah
Winfrey displayed the ability to shift her speech style betw een a more
AAVE in�uenced style to more mainstream style, depending on the
subject matter she was speaking about”; or “Her Majesty Queen Eliza-
beth II [. . . ] gradually shifted her pronunciation in the dir ection of the
Southern British English which has become fashionabel with younger
speakers” in radio speeches over the past decades. This is asociolin-
guistic argument but not a very strong one, given the fact that most
formal theories trying to combine sociolinguistics and gra mmatical the-
ory – such as variable rule theory — have been couched in a modular
feedforward framework.

We thus see that the non-psycholinguistic arguments which P ierrehumbert
(2002) provides are never very strong. Yet they also do not argue against this
particular model, it is just the case that they are not very de cisive.

3.3 Implications for language acquisition and change

Given that the questions we posed at the outset of this class are interrelated,
it may be helpful to study Pierrehumbert (2002)'s from some o f the other
dimensions of the phonology-phonetics relation.

Let us �rst consider the case of Her Majesty Queen Elizabeth II. Appar-
ently, she has gradually changed her phonetic implementati on over the year,
and she did this in the general direction of society surround ing her. Suppos-
ing that she and Oprah Winfrey are representative for humani ty as a whole,
this means that an individual can acquire new phonetics duri ng her lifetime,
and also that at least at the phonetic level a language can change for the whole
community over the course of years. (This has of course been well-known in
the sociolinguistic literature for a long time, see for inst ance Labov (2001); the
fact that Pierrehumbert (2002) does not refer to studies of this type is signi�-
cant for the sociology of the �eld of linguistics.) These fact s can be gracefully
modelled within exemplar theory.

One implication of this is that there is no critical period for language ac-
quisition, and that is indeed the consequence of radical ver sions of exem-
plar theory, but it also seems not to be in accordance with man y things we
know about how language acquisition works. Pierrehumbert ( 2002)'s hy-
brid model might solve this problem to some extent. We could a ssume for
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instance that the critical period holds for the cognitive/c ategorical aspects
grammar (hence for phonology) but not for the �uid facts of ph onetics.

This might still not be completely satisfactory, since even phonetic imple-
mentation is not always completely adapted to new circumsta nces. Pierrehumbert
(2002)'s model would predict, for instance, that somebody w ho has lived in
region A for the �rst 10 years of his life, and then moved to regi on B to live
there for 30 years, without any contact with the original reg ion, will have lost
all phonetic traces of his dialect of origin. This may happen to some people,
but it does not seem to happen to everybody (from the sociolin guistic litera-
ture just mentioned we know for instance that there is a diffe rence between
men and women). Yet, in spite of problems like these, the hybr id feedfor-
ward/exemplar model seems to be giving a reasonable approxi mation.2

Notice on the other hand that there is no worked out theory abo ut the
interaction between phonology and phonetics in language ac quisition — as
there was in Hayes (1999). It is not clear how the child is goin g to decide what
is phonological and what is phonetic in the data she hears aro und her. The
main reason for this unclarity is of course that this article does not present
a worked-out theory of phonology. (This can never be a fatal c riticism of
course: we cannot expect one author to cover everything in a 20-page article.)
Exactly what is in the phonology, other than an inventory of p honemes, and
how this relates to the stuff phonetics is made of, is a matter to be sorted out.

Similar remarks apply to the theory of language change if see n from Pierrehumbert
(2002)'s model. We have seen that various diachronic arguments are pre-
sented in order to support the model presented here. Yet we can only eval-
uate such arguments if we understand how language change wou ld work.
Roughly speaking we can mention the following properties of the two com-
ponent theories of which this model is a hybrid:

• Feedforward models seem to be particularly good in describi ng pro-
cesses of Neogrammarian sound change, i.e. sound changes which are
across-the-board and affect individual sounds rather than individual
words

• Exemplar models seem better in describing processes of lexical diffu-
sion in which some individual words change, after which othe r words
may follow, etc.

Given that this is a hybrid model, we might hope that it would b e able to de-
scribe both phenomena, but it is not very clear (to me) whethe r it is as succes-
ful in describing Neogrammarian sound change as more tradit ional models
are. In the case of across-the-board sound change, the question arises how

2It should be noted that the mathematical formulas used in thi s article give a sense of
exactness which is not really empirically justi�ed; it also seems hard to test whether they
are completely correct, given the absurdly complicated nat ure of the experiments that would
have to be involved. But on the other hand, we could derive exp eriments from this, which
could then test at least certain aspects of the formulas involved.
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`phonologization' works: at some point the phonetic altern ations have to en-
ter the phonology, but in order to do this they have to complet ely change their
nature in this model. Furthermore, if a change is indeed acro ss-the-board, it
means that it should be categorical, i.e. phonological, in t his model. But that
runs counter to the traditional idea that such sound changes originate in the
phonetics and become phonological at the moment in which the y also tend
to become less `across-the-board'.

Pierrehumbert (2002) can be seen as the culmination point of present
thinking on the phonology-phonetics interface. It needs to be complemented
though by at least a theory of phonological representations , and a theory of
diachrony. The latter will our the topic for the next few week s.

4 The force of grammar in sound change

4.1 The Neogrammarians and theory

The Neogrammarians — `Junggrammatiker', `Leipziger Schul e' — continue
to be a source of inspiration for every theoretically inclin ed historical lin-
guist. This is so much the case that people with radically opp osing views
in the present debate can all refer to the Neogrammarian heri tage (e.g. the
generativist Kiparsky, the `substance-free' phonologist H ale, the sociolinguist
Labov, the `evolutionary phonologist Blevins — they cannot all be right at the
same time, yet they all claim to be heirs to this tradition).

It is no exaggeration to say that the relative 'scienti�c' pre stige that lin-
guistics has among the humanities is due in large part to Neog rammarians.
They introduced 'hard' methods into the study of language, b ringing rigid
logical thinking to bear on it; and they have in�uenced almos t all impor-
tant linguists of the 20th century and beyonf (including Sau ssure, Chomsky,
Labov). 19th Century linguistics became a prestigious �eld a lso outside the
humanities. Darwin, for instance, stated in his book The Descent of Man that:

The formation of different languages and of distinct specie s,
and the proofs that both have been developed through a gradua l
process, are curiously parallel.

And after this he quoted 15 parallels between language change and biological
evolution (Labov, 1993).

Like many successful branches of humanities in the 19th century, neogram-
marian linguistics was primarily historical. The principl es that were discov-
ered were historical ('diachronic') principles, as we will see. We will also see
what might have been the largest problem for this type of ling uistics: the
fact that the ontological status of its object of study, `lan guage', was not clear.
One could describe how language changed, but not what it was, exactly, that
changed when language changed.
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However this may be, “two assertions [. . . ] are assumed in mod ern lit-
erature on change to be the hallmark of Neogrammarianism: so und change
is regular and purely phonetically conditioned” (Hale, 2003, p.343). Apparent
exceptions are due to later sound changes, to `analogy', to lexical borrowing
from other languages after the sound change took effect, from `minor sound
changes' etc.

Hale's program is one of trying to �nd the cognitive `core' of l anguage
and language change, by `purifying' the data from those fact ors which can
and ought to be explained by other factors. Some of these distinctions are
routinely made by most phonologists, even if they have not be en made ex-
plicit. For instance, we distinguish between:

1. the initiation : some individual X starts to construct a phonological
form α for something which is β for other members of the community.

2. the diffusion : the form α spreads through the community to the ex-
pense ofβ.

The study of diffusion of sound change is usually considered to be the task
of sociolinguistics; the initiation phase was the business of Neogrammarians
and also of most present-day historical phonologists. Howe ver, not every-
body seems aware of the fact that for virtually every sound ch ange we know
has been diffused (otherwise it is very hard to even become aw are of the fact).
But this sometimes means that factors which are considered to be `constrain-
ing' the initiation as a matter of fact are only relevant in th e diffusion stage.
There may be many possible initiations which never arise, si mply because
they cannot be diffused.

The model is slightly more complicated, because even diffus able sound
changes are not all known to us, because for most historical studies we are
limited by the accidental properties of the media (written s ources) which
transmit the crucial information. It can be hard to study e.g . the develop-
ment of tone in a language of which the writing system does not re�ect tonal
properties. This means that sometimes we will not be able to s ee that a sound
change has taken place, even though it was initiated and diff used. This topic
is studied in (certain) branches of philology.

All in all, Hale (2003) presents the following 'modularity' of scholarly
explanation for the existing historical record:

(14) Constraints on change Historical phonology

↓
Constraints on diffusion (Historical) sociolinguistics

↓
Limitations of documentary record Philology, history, etc.

↓
Historical record
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The �gure on p. 363 more or less outlines the same line of thinki ng: the set of
attested human languages is a subset of those which are the possible result
of language transmission, which in turn is a subset of all `co mputationally
possible' human grammars.

Hale (2003) assumes that the `diachronic �lter' is mainly res ponsible for
the statistical effects that are known as `markedness'. “The failure to recog-
nize the critical role played by diachrony in shaping the set of attested human
languages has consistently led phonologists astray, engendering the attribu-
tion of epiphenomenal effects of extragrammatical interfa ce systems to UG
itself.” This is in line with what we have seen for other autho rs in this class
so far; but it is different from most of them in that it assumes that UG still has
an explanatory role to play. UG in this view is truly universa l; there is hardly
any role for variation (parameters, etc.)

4.2 Language acquisition as a source of change

What exactly is a language change? Since we do not see language as an or-
ganism independent from its speakers, and since we are only i nterested in
the initiation of a language change, language change can be de�ned as: the
grammar G1 of one (younger) individual having changed into G 2 of the next
individual. Seen this way, all language change takes place during the process
of language acquisition.

Furthermore, we have to distinguish between two types of `ch ange':

1. Change of lexical representations. One example: the grandmother of
Mark Hale says davenport and Mark Hale says couch when they talk
about the same concept: there has been a change in underlyingrepre-
sentations.
Notice by the way that from this example we can already see tha t things
are a little bit more complicated than Hale (2003) suggests: it is not the
case that the form davenport has disappeared completely in the new
generation. As a matter of fact, the new speakers (like Hale, but pre-
sumably also non-linguists of his generation) have a piece of sociolin-
guistic knowledge available to them: davenport is a word used by an
older generation. I think this is an important factor in unde rstanding
trends in language change stretching over generations. (We will return
to this below.)
`Minor' sound changes should also be understood in this way. I f Proto-
Polynesian *lango has turned into Maori ngaro rather than rango, dis-
playing an irregular metathesis, we assume that the lexical entry for
this particular form has simply changed.

2. Phonological change , which can be described in terms of a diachronic
rule X→Y/Z, such that every X in the context Z in the original grammar
G1 has turned into a Y in the next generation grammar G 2.
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What are the possible sources of language change, i.e. of change of one gram-
mar to another? Hale (2003, p. 349) states that “change canonly result from
the acquirer being exposed to primary linguistic data (PLD) which differs
in some way from the PLD which were presented to the source dur ing the
source's own acquisition.” He then goes on to distinguish be tween two “pri-
mary forces giving rise to such differences”:

i. The unique subset of data presented to the acquirer of G2 may, and in
virtually every case will, be different from that presented to the acquirer
of G1 either in scope or in sequence [. . . ]

ii. The aquirer may mistake the effects of the speaker's prod uction system
(A), of ambient effects in the acoustic stream (B), or of his or her own
perceptual system (C) as representative of G1-internal representations or
computations. [. . . ]

Blevins (2004) (to be discussed from next week on) is a representative of a
modern school of thought which takes ii as central to languag e change. But
Hale (2003)'s claims that such changes will usually only lea d to changes in
lexical representations. Point i is more important: since c hildren only hear
a �nite output produced by a grammar which can have an in�nite nu mber
of outputs, they will all hear a different sample, and furthe rmore all in a
different order.

It is not completely worked out in this paper — or anywhere els e in the
universe — what are the precise boundaries between the change of individ-
ual lexical representations and real sound changes. At some point, the child
will no longer have evidence that there are any XZ's in the lan guage, only
YZ's. At that point the phonological grammar (rather than an ything else will
have changed). It seems very likely to me that under Hale (2003)'s approach
a typical sound change would start by way of lexical diffusio n.

We already mentioned in passing that Hale (2003) is a Saussurean in at
least one respect (Saussure, 1916): he assumes that the corpus of data is so-
ciolinguistically unanalysed. The child takes all the data indiscriminately to
construct a grammar. Diachronic trends in themselves are in visible. Typ-
ically, Hale (2003) gives an abstraction of the acquisition process in which
there is exactly one source grammar G1 and no more. From (Labovian) so-
ciolinguistics we know that this is not necessarily true. If children are able
to observe that certain phonetic shapes belong to certain style registers, this
may make it possible for them to construct a direction of ling uistic change,
and set a further step along this path.

4.3 Two opposing views

Hale (2003) contrasts his own views with those of Kiparsky (20 03), who rep-
resents the classical generative viewpoint, summarised already in previous
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classes. The most important point of criticism against such an approach is
that it describes language changes directly in terms of changes of grammar
— a rule is added to the end of a grammar, it moves upward, rules are re-
ordered, etc. This implicitly presupposes that children wi ll have direct access
to their parents' grammars in the course of language acquisi tion, but there is
no evidence that this is the case, nor is it easy to see how thiswould work.
Rather, it seems more plausible that children produce gramm ars on the basis
of what they hear plus their innate predispositions only.

Kiparsky (2003) aims to show how the classical view of generat ive phonol-
ogy — insight in synchronic grammar can help to understand di achrony, and
language change is driven by the needs of grammars to become simple — can
help us solve some of the problems of the Neogrammarian doctr ine. Hale
(2003) discusses some of these (and the following is again a selection).

One point is (again) the issue of lexical diffusion, where a p rocess spreads
from one word to another. One example is æ Tensing in Philadelphia English.
In this dialect, the lax vowel æ tenses to [E] in certain environments:

(15) a. pl[E]n, l[E]gh, m[E]ss
b. pl[æ]net, j[æ]zz, b[æ]g

We can formulate the rule leading to the original sound chang e as follows:

(16) æ→ [+tense] / { f, s, θ, n, m} $

æ Tensing seems to be subject to a process of lexical diffusion, however. Some
words ending in e.g. an / !/ or / �/ also seem to be undergoing it ( m[E]d,
p[E]l), and so are some words in which the following consonant is no t tauto-
syllabic (m[E]nage).

Kiparsky (2003)'s analysis of this is that the rule in (16) is subject to a
process of formal simpli�cation; in particular, gradually t he context of this
process is becoming simpler and simpler (untill we will have reached a point
in which the context is null and all æ's turn into [E].

In the mean time, words which have not yet undergone the proce ss will
have to be marked as exceptions. This is done by giving them a lexical spec-
i�cation [-tense], in contrast to other underlying ae's, which are supposed to
be unmarked (i.e. they have no value assigned to the feature [tense] at all).
In the course of time, marked segments will tend to become sim pli�ed, in the
sense that they loose their feature speci�cation. Lexical di ffusion in Kiparsky
(2003)'s model is thus the result of two types of simpli�catio n operating in
tandem:

• Rules tend to become simpler in that they refer to a smaller nu mber of
symbols

• Underlying representations tend to become simpler in that t hey contain
a smaller number of symbols
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Hale (2003) does not accept lexical diffusion (something spreading from one
word to the next) as a process, or even internal forces within the grammar
as an explanatory factor in language change.3 For him, this is “putting the
cart before the horse: the rules are posited by the grammar constructor on the
basis of the analysis of the surface forms, and not vice versa”, and he argues
that the “child cannot change the rules — this would involve �r st correctly
deducing what they were, then `unlearning' the required sys tem”.

In my view, this gives a caricature of Kiparsky (2003)'s actua l position.
It is of course true that the children do not have access to the rules of their
caretakers directly. But if we assume that children have a te ndency to always
choose the most optimal grammar when confronted with a certa in set of data,
it is very likely that they will come up with a set of `rules' an d `underlying
representations' not unlike that of the previous generatio n, only a little bit
more optimal. This does not seem to contradict Hale (2003)'s scenario of
imperfect learning in any way, except that it requires us to s tipulate that some
grammars are more optimal than others.

Hale (2003)'s own analysis of these tensing facts is that “whatever acous-
tic feature of ae licensed ae-Tensing is a gradient feature, present in various
environments to various degrees. It was clearly most salien t in the `core en-
vironment' [i.e. the context represented in (16)], present but less prominent
in the `extended environments', and absend or not salient at all in excluded
environments.” So what happens is that representations tur n from æto [E]
in individual words. It is statistically more likely that th e words with a `core
environment' in which the tensing is most `salient' will be a ffected �rst. (This
arguments depends on various factors which are rather vague , such as how
exactly to de�ne salience, and how we can understand that some dialects
of English have no tensing at all, whereas in others the process has already
affected so many words.)

Hale (2003) provides an interesting empirical argument for his account,
based on a language change in New Caledonia (p. 355–356). In some dialects
only word-�nal k is lost, in others also c is lost, in still others p has also dis-
appeared and, �nally, in the most `innovating' dialects all �n al stops {k, c,
p, t} have disappeared. The change is one of lexical diffusion; there may be
dialects in which most k's and several c's have been deleted, rather than all
of these segments.

It is of course absurd to say that deletion of segments can be seen as the
result of feature �lling and in that sense, New Caledonian dia lects do indeed
provide an argument against the speci�cs of Kiparsky (2003)'s proposal. On

3Hale (2003) also gives a more technical argument against Kiparsky (2003)'s analysis:
“Concerning ae-Tensing, is the environment `before f, s, θ, m, n, l, d' more optimal or sim-
pler, in any meaningful sense, than the environment `before f, s, θ, m, n' but not l and d?” (p.
353) The answer to this question ultimately depends on our vi ew on the representations of
the segments involved.
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the other hand, the general trend of grammar simpli�cation mi ght be still
seen at work in this case:

• The rule is simpli�ed from
– [+plosive, +peripheral, +velar, -anterior] → ∅ to
– [+plosive, +peripheral, +velar] → ∅ to
– [+plosive, +peripheral] → ∅ to
– [+plosive] → ∅

in coda position
• The underlying representations turn from e.g. /Vk/ to /V ∅/ (=/V/)

over time, hence also start to contain a smaller, hence simpler, set of
speci�cations

Especially if we assume that children are able to observe that a language is
moving in a certain direction — and Hale (2003) himself obser ves that the
dialects in question are in close contact — these facts do notseem to be in
disagreement with a view of these changes as driven by the grammar at all.
As a matter of fact, what we have here, is a classical de�nition of markedness
at work.

This is also connected to another point of comparison between the two
approaches. Kiparsky (2003) argues that phonological changes are `structure-
dependent', i.e. they tend to create structures already pre ferred by the lan-
guage. Long-term drifts such as that of Slavic towards open s yllables are
understood in this way, and so are diachronic facts such as th e following (we
mention the fact that is not empirically contested by Hale): “total assimila-
tion of consonant clusters resulting in geminates seems to happen primarily
(perhaps only?) in languages that already have geminates (Finnish, Ancient
Greek, Latin, Italian). Languages with no pre-existing gem inates prefer to
simplify clusters by just dropping one of the consonants (En glish, German,
French, Modern Greek).” We do not necessarily have to assume that the chil-
dren have access to the phonological representations of their parents to fol-
low these guidelines. It could simply be the case that they ca n only make
misanalyses of this type if they have independent evidence f or geminates in
other parts of the language. (It remains of course a question how a language
could ever develop geminates in the �rst place.)

4.4 Pure phonology (UG)

The main issue distinguishing Kiparsky (2003)'s position fr om Hale (2003)'s
thus is that the former attributes a more important role to in ternal grammat-
ical factors in language change. His opponent is right in poi nting out that it
is hard to see how one grammar can change into anohter grammar directly,
since there always has to be transmission through E-language, but none of
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these problems seem unsolveable. Whether or not grammar does indeed
sometimes act as a driving force is a different, empirical, i ssue altogether.

The fact that Hale (2003) does not acknowledge the driving ro le of UG in
language change — he could not do that, since all language satisfy UG by
de�nition, so they do not need to change in his view — does not me an that it
does not have a role to play: it can certainly �lter out certain diachronically
possible changes. Take the following language change forever:

(17) [-sonorant, -voice]→ [+continuant]

This is a well-known type of language change, attested e.g. as part of Grimm's
Law in Germanic ( pater-father). However, this change cannot lead to a viola-
tion of a universal of phonology:

(18) Every language has voiceless plosives.

In the case of Grimm's Law, this problem is solved because at t he same
time other segments (the voiced obstruents) turned into voi celess stops (dens-
tand). One could imagine that a child, when confronted with phone tic evi-
dence of a type which would lead her to construct the sound cha nge in (17),
would be forced by the UG principle in (18) to analyse other se gments as
voiceless plosives.

Hale (2003) does not give concrete examples of the constraining power
of UG of this type. It is not at all clear that he would accept (1 8) as part of
UG. The fact that it is universal might after all also be attri buted to statis-
tical markedness; with the one peculiar (but not impossible ) property that
the markedness of voiceless obstruents happens to be 0% rather than some
higher number. It is therefore not altogether clear what rem ains to be studied
for the phonologist once we have removed the diachronic �lter s in the model
in (14).

5 The diachrony of laryngeal features

5.1 The principles of Evolutionary Phonology revisited

According to Blevins (2004), (almost) all sound patterns in natural language
can be explained by reference to language diachrony, i.e. asthe result of a
combination of the following three regular sound changes:

(19) General typology of sound change in Evolutionary Phono logy (S=speaker,
L=listener)
a. Change: The phonetic signal is misheard by the listener due to

perceptual similarities of the actual utterance with the pe rceived
utterance.
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☞Example: S says ["��"], L hears [" �"]
b. Chance: The phonetic signal is accurately perceived by the lis-

tener but is intrinsically phonologically ambiguous, and t he lis-
tener associates a phonological form with the utterance whi ch dif-
fers from the phonological form in the speaker's grammar.
☞Example: S says [�"

�
�] for / "�/, L hears [ �"

�
�] and assumes / �"/

c. Choice: Multiple phonetic signals representing variants of a sin-
gle phonological form are accurately perceived by the liste ner, and
due to this variation, the listener (a) acquires a prototype or best
exemplar of a phonetic category which differs from that of th e
speaker; and/or (b) associates a phonological form with the set of
variants which differs from the phonological form in the spe aker's
grammar.
☞Example: S says [�"� #"�" $ � %"� #"�" $ �� #"�"] for / �"�"�"/, L hears
[�� #"�" $ � %"� #"�" $ �"� #"�"] and assumes / ��"�"/

It is thus assumed that the underlying representations are t he things that
change in language change. There is not a lot of discussion in the chapters we
read (or elsewhere in the book) of the repercussions of this on alternations,
i.e. on phonological grammar. For instance, the present chapter discusses
�nal devoicing. In many languages, like in Dutch this diachro nic process has
led to a situation where there are alternations throughout t he grammar:

(20) some stage of Dutch a long time ago / �&��/ / �&����/ hand/hands
[�&��] [�&����]
↓ ↓

Modern Dutch / �&��/ / �&���/

If we take the slashes to literally represent underlying for ms, we miss a gen-
eralization: there are no words in Modern Dutch which end in a v oiceless
stop. Nonsense words or recent loanwords also are subject to �nal devoicing
immediately. In terms of Optimality Theory, we still need a c onstraint:

(21) FINAL DEVOICING : Word-�nal obstruents cannot be voiced.

However, we no longer need to explain this constraint itself in synchronic
terms, nor do we need to refer it to UG. The shape of this constr aint is arbi-
trary from a synchronic point of view; it is explained by diac hrony.

Notice that this in turn implies that we do not necessarily ha ve to take
the slashes in Modern Dutch (20) to refer to real underlying re presentations;
rather, we could take them to designate the outputs of phonol ogy (rather
than phonetics). But now we have turned Blevins (2004)' mode l into one of
'phonologization', and this seems to be too limited for her a mbitions.



32 5.2. Laryngeal features

5.2 Laryngeal features

The chapter we are discussing today wants to give an account of the typol-
ogy of laryngeal feature behaviour, in particular position -speci�c neutralisa-
tion, and to some extent also assimilation. Different from s ome other scholars
whose work we have studied, Blevins (2004) still assumes universal phono-
logical features for laryngeality:

• [voice] (gives, roughly, voicing)
• [constricted glottis] (gives, roughly, laryngealization )
• [spread glottis] (gives, roughly, aspiration)

The reason Blevins (2004) gives for using features are traditional, but still
worth repeating. The most important argument concerns the f act that cer-
tain clear phonetic distinctions never seem to play a role in the phonology.
One such distinction is the one between preaspiration and po staspiration,
which “clearly constitute different acoustic and auditory categories” but still
are never contrasted in languages of the world. If a language has both, like
Icelandic, they always occur in complementary distributio n.

A learner classi�es a given sound as belonging to one of these categories
(or more than one, or none). An important question now is, of c ourse, where
these three phonological categories originate. Since theyare universal, they
presumably will be part of the innate endowment of all human b eings, as are
the ways to link these abstract categories to phonetics; note that this means
that there still is some substance to (synchronic) phonology.

Phonetic implementation of phonological categories furth ermore itself is
argued to be “the transparent result of phonetically motiva ted sound change.”
(p. 92) Notice however that this type of implementation does not really �t
into the general scheme of sound changes in (19) (which, as wehave just seen,
talks about underlying representations or, at most, the out put of phonology).

In any case, even though the phonological and presumably the phonetic
categories are assumed to be universal, this is not true for any of the univer-
sals involved, according to Blevins (2004). These are the result of “parallel
evolution”, in her view; because they occur in so many typolo gically and ge-
ographically unrelated languages. She uses a typological argument for this:

If there is no principled difference between word-�nal devoi c-
ing and word-�nal voicing, both being the result of chance eve nts,
then how are we to explain the high frequency of the �rst patter n
in contrast to the low frequency of the second?

But note that Blevins (2004)'s own proposal does not account for this fre-
quency distribution without further assumptions. There are a few languages
which seem to have �nal voicing, and indeed languages of this t ype should
be able to arise (section 4.5.1, p. 108–111), for instance inthe following way:
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• Suppose we have a language with open syllables and a voiced-voiceless
contrast everywhere, except intervocallically (thus with words like [ �"'" $
'"'" $ �"�" $ �"�" $ �"�" $ �"�"] but not [ '"�" $ �"�"], etc. This seems a
natural state of affairs.

• Suppose the language then suffers loss of the �nal vowel (a nat ural
process, to be understood, e.g. by the principle of Choice)

• The result will be a language with �nal voicing: [ �"' $ �"� $ �"�] but not
['"' $ '"� $ �"�], etc.

Somehow it has to be made plausible that this type of situatio n does not
happen very often, or that these languages will be immediate ly subjected to
a further change. But in that case it seems to me that the instability of this
particular con�guration should still be a topic for study.

In order to see how Blevins (2004)'s proposal works, let us take a closer
look at Frisian. In this language, �nal devoicing is a relativ ely recent phe-
nomenon: it did not take place diachronically until well int o the 19th cen-
tury (and for some dialects it does not seem completed yet even now). Ac-
cording to Blevins (2004), the main motivation for this proc ess should have
been `phrase-�nal lengthening'. Now long consonants are pro duced and per-
ceived as voiceless. In the �rst place it is hard to sustain voi cing across a
relatively long consonant. In the second place, voiceless stops are usually
longer than their voiced counterpart so that, inversely, co nsonant length can
give the impression of voicelessness (when listeners misinterpret the pho-
netic cue). The whole change is then seen as the result of a combination of
the principles Choice and Change (4iii).

One prediction of this model is that phonetic devoicing will be most com-
mon in velar consonants, and less in coronals and labials (since the former
are longer independently). This is supposed to be attested in Frisian, where
“�nal devoicing of b, d, g is of recent origin” and where g seems to have de-
voiced before the other stops did.

Another clue that Frisian is supposed to provide for the corr ectness of this
ananlysis is that in Frisian devoicing seems to have started after long vowels,
falling diphthongs and liquids, and only later after short v owels and rising
diphtongs. The reasoning is that since these vowels already provide some
length to the syllable, it might cue the consonant as long as w ell.

A few things can be said about this. On the positive side, ther e are a few
indications indeed that velar consonants in West-Germanic behave as long.
This is clearest for the velar nasal, which can only occur aft er a short vowel.
This can be understood if we assume that ( occupies two positions, whereas
e.g. takes only one; and that the rhyme takes three positions:
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(22)

) ) )
@@ ��* & (

) ) ) )
@@ �� @@ ��

** " (
) )

� &  

) ) )
@@ ��� "  

The form *" 
( would be excluded, because it would be too long. On the other
hand, this phenomenon of course would get a totally differen t diachronic
explanation (involving the fact that ( derives from ('.

Furthermore, note that in this case, the shortness of the vowel is the cue to
the length of the consonant, not the length of the vowel, as it is supposedly
the case in Frisian. In general, it seems more likely that long vowels will make
the following consonant shorter rather than longer. We shou ld also note that
it is not clear at all that indeed �nal devoicing started at the ends of phrases
or sentences in Frisian (although this point can be taken as an interesting
empirical challenge as well.)

There are more problems with this particular analysis. For i nstance, it
tacitly assumes that fricatives and stops should have been devoiced at the
same time in Frisian (since both are equally subject to lengthening), but this
presumably is not the case. Furthermore, it is not clear at al l that the early
devoicing of ' should be attributed to its length only. In the �rst place, '
is a marked segment in Frisian, anyhow — it only occurs in init ial onsets
in present-day Frisian — and furthermore, it is not unreason able to assume
that devoicing in Frisian was in�uenced by intensive contac t with Dutch, in
which devoicing already happened quite some time ago, and wh ich does not
have ' at all. As is often the case in large-scale typological studies, the partic-
ulars become more complicated once we know the language more intimately.

6 Il n'y a que des différences

6.1 Contrast and the organizing system

We have seen in previous classes that diachronic phonology can serve the
purpose of explaining many cross-linguistic tendencies, b ut also that we prob-
ably still need to take recourse to synchronic explanation: the changes even-
tually have to �t into a system.

An important question now is what are the organizing princip les of this
system. In this class we examine two possibilities for systems of individual
sounds:

• Sound systems are organized according to a principle of disp ersion:
sounds tend to be maximally different.
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• Sound systems are organized according to a principle of feature econ-
omy: they tend to use a minimal set of features to describe a maximal
number of sounds.

Both theories are theories of `systemic markedness' as opposed to `paradig-
matic markedness' in the words of Itô & Mester (2003). The lat ter refers to
the markedness of e.g. a speci�c consonant in a speci�c positio n (voiced con-
sonants in coda); the former to the markedness of a speci�c consonant with
respect to a whole system.

The two theories make different typological predictions. U nder the for-
mer we expect systems such as (1); otherwise we expect systems such as (2):

1. {�� $ ' $ + $ , $ -}
2. [labial] [coronal] [velar]

[-son] [-vc] � � �
[+vc] � � '

[+son]   (
This way of presentation is somewhat biased: it seems obvious that (2) is
much more plausible than (1). However, if we do the same for vo wels, things
become much less clear:

1. {a, e, i, o, u}
2. [labial] [coronal]

[-low] � �
[+low] . 	

It is not altogether clear that (2) – lacking a — is a more natural system here
than (1). In general, dispersion theories seem often more succesful in ex-
plaining vocalic systems, while feature economy systems are more succesful
for consonants. In this class, we discuss one example from both schools.

6.2 Dispersion theory

Itô & Mester (2003) discuss “a speci�c development in the hist orical phonol-
ogy of Japanese concerning sibilants preceding front vowels.” The main
point they want to analyse is the following:

(23) While [ �] triggers palatalisation of (among others) a preceding / �/ to
[
/
], this is not true for [ 	]. What is more, [ 	] sometimes seems to trigger

depalatalisation of [
/
].

The latter point is illustrated by loanword adaptation, e.g . examples such as
the following:
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(24) Yale eeru
Los Angeles rosu anzerusu
shepherd sepaado

In all cases, the Japanese form has done away with the palatalelement before
the / 	/. If the original language has a palatal+/ �/ sequence, the vowel is
sometimes lowered to protect the consonant from palatalisa tion:

(25) digital �	0��"��
dixie �	��/ ��

(One could of course wonder why a similar solution (vowel rai sing) is not
chosen in the examples in (24), yielding [

1 ����] for Yale. This is not discussed
in the present paper.) In theory, loanword adaptation could still be attributed
to something extragrammatical. But this is not true for full y Japanese alter-
nations such as the following:

(26) transitive intransitive gloss
/ �.�/ tob-asu tob-eru `�y'
/ �" / sam-asu sam-eru `cool down'
/  .1 / moj-asu mo-eru `burn'
/ �"1 / taj-asu ta-eru `extinguish/be extinct'

Itô & Mester (2003) point out that in terms of paradigmatic ma rkedness this
fact requires a curious constraint:

(27) DEPAL (mid, front): no palatal(ized) segment before / 	/

The constraint is unnatural for a number of reasons. In the �rs t place, palatal-
isation before / 	/ is phonetically grounded. Secondly, a constraint such as
this runs against the (phonetically grounded) constraint i n (28):

(28) PAL (mid, front): palatalize segments before / 	/

It seems unwanted within OT to allow constraints both of type X and of type
¬X, because this gives excessive power (and basically reintroduces the notion
of a parameter). Notice, by the way, that we do �nd a few constra int pairs of
this type, e.g. TROCHEE and I AMB .

The effects of (28) is found in other languages and (perhaps) more rel-
evantly, even in dialects of Japanese, for instance in Western and Eastern
Kyushu and in Tohoku (Hokurikudo). We �nd examples such as the f ol-
lowing:

(29) dialect form standard form transcription
[
/ 	�/		] [�	��		] `teacher'

[�"0	] [�"2	] `wind'
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Itô & Mester (2003) show that this type of pronunciation was p robably much
more widespread in 16th century Japan.

Notice that this line of argumentation presupposes �rst phon etic ground-
ing and second a universal constraint set: we have evidence for palatalisation
and we have evidence for depalatalisation, and since we do no t want to have
directly con�icting constraints, we go with the former. If w e do not accept
phonetic grounding, there is no a priori argument for this ch oice; if we do
not accept a universal constraint set, it might be that Modern Japanese sim-
ply uses a different constraint from earlier periods.

However, this may be, according to Itô & Mester (2003), the re levant con-
straint is one of systemic markedness. They give the followi ng `sibilant sys-
tems' for both pre-Edo and Modern Japanese (I leave out the system with
/ "/, since it is irrelevant):

(30) pre-Edo Modern

*�� / � �� /�
*�	 /	 �. /.

*�� / � �� /�
�	 *

/ 	 �. /.

The idea is that by allowing only non-palatals before 	, we enhance the con-
trast in the `sibilant system': “overall, [

/ � $�	] is a better contrast than [
/ � $/ 	].”

In order to formalize this, we need to take a rather unusual st ep within
Optimality Theory. We no longer compare one candidate outpu t of a given
input with all other candidates, but we rather compare two `s ystems' such as
those in (30). This means we also need to have an `underlying' system, which
in the case at hand is supposed to be a full system consisting of {�� $ �	 $ / � $ / 	}
(very little arguments are given for this assumption, and it is not clear how it
relates to OT's principle of Richness of the Base.) It is alsonot very clear how
the evaluation here proceeds with respect to

We now need two sets of constraints on inventories: markedne ss and
faithfulness constraints:

(31) a. Systemic markedness: SPACEx> 1=n ; Potential minimal pairs dif-
fering in property x must differ in x by at least 1/nth of the avail-
able space

b. Systemic faithfulness: NOM ERGE; underlying contrasts may not
be merged.

SPACEx> 1=n will ensure that in the output we will only �nd maximally con-
trasting segments; NOM ERGE makes sure that underlying contrasts are not
deleted. (It is not clear to me that the latter constraint pla ys a signi�cant
role in the analysis; all its effects could be assumed by regular faithfulness
constraints.)
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Apart from the fact that this type of analysis brings a lot of e xtra compu-
tational power to the theory (we are now comparing whole syst ems rather
than individual forms), this analysis also raises many ques tions. We mention
two:

• First, there is no real answer to the question why the complem entary
distribution between [ �] and [

/
] involves only the front vowels. Ac-

cording to this theory, a distinction between {
/� $ �.} would also be

preferable. Technically, there is an answer to this: there is a highrank-
ing CONTRAST constraint for front vowels, but not for back vowels. But
this cannot count as a very insightful answer of course to the question
what is the relation between palatalisation and preservati on of contrast.
In principle, this theory could deal with the ontogenesis of palatal con-
trast before back vowels (or the pair {

/� $ �"}) just as well.
• Secondly, the notion of contrast in this case is built on the ` CV mora':

the unit of a consonant followed by a vowel. It is not clear why we
would want to compare this unit rather than anything else, or more pre-
cisely, whether this will be a universally available unit of comparison
and, if so, whether we can also compare single segments, full syllables,
feet, etc.

In section 5, Itô & Mester discuss an older proposal of their o wn mak-
ing (Itô & Mester, 1995). This proposal is representational , and it depends on
the assumption of a different segmental structure for / 	/ and / �/. I think
they dismiss this proposal to readily; the only argument is t hat “palataliza-
tion before mid front vowels is not at all uncommon” and “in li ght of this, it
seems ill-advised to depend on a theory where an assimilated sequence such
as [Se] violates a putative universal representational constraint”. But in the
�rst place, palatalisation before high vowels and not before mid vowels is
not uncommon either, and more importantly, the OCP constrai nt seems in-
dependently necessary (e.g. for Dutch, where *[

1 �] sequences are ruled out
independently — notice by the way that [

1 	] is very marginally possible in a
few names; contrast does not seem to play a role here).

6.3 Feature Economy

Feature Economy (Clements, 2003) is the hypothesis that “if a feature is used
once in a system, it will tend to be used again”. Clements has shown this hy-
pothesis to be a valid generalisation for cross-linguistic databases; we will ex-
amine its value for Dutch dialectology. For this we use the Go eman-Taeldeman-
Van Reenen Database, containing a large survey of phonological and mor-
phological variation in the Netherlands. The results seem t o con�rm the Fea-
ture Economy Hypothesis, and by extension, a feature-based view of phono-
logical structure.
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Structure of FAND

• Based on the Goeman-Taeldeman-Van Reenen Project (GTRP):
• A rather traditional, historically oriented, atlas
• Volumes I (on short vowels) and II (on long vowels) appeared i n 2000

and 2002
• Volume III (on consonants) is due in 2005
• FAND is strongly oriented towards history, we do not necessa rily know

what is e.g. the consonantal system of a modern dialect
• It is hard (if not impossible) to study inventories on the bas is of maps

of individual segments
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Using a database

Principles of GTR

• a database of approximately 1,000,000 words
• from 612 traditional dialects spoken in the Netherlands and Flanders.
• data are collected between 1980-1995
• Database can be accessed athttp://www.meertens.knaw.nl/projecten/mand/

• Project had as its ideal (in 1978) to answer “research questions for di-
alectologists in the next few decades” (Goeman & Taeldeman, 1996)

• These were supposed to be questions from `formal linguistic s and lan-
guage typology'

A few example questions from 1978:

1. To what extent are sound systems organized following prin ciples of
harmony/economy? (N.B. this is an old research question dat ing back
to the Prague circle)

2. How frequent do we �nd certain distinctions (e.g. in the cas e of vowels:
[front]-[back] and in the case of front vowels: [ ±round])

3. Are there any recurrent patterns of allophonisation?
4. Do we �nd a correlation between the functional load of a phon eme and

its stability?

Structure of the database

The following is an example of an entry in GTRP:

(32) 1. 2. 3. 4 5
E192p 130 6n dr7a2.t `n draad a thread
E192p 131 dr7a2.<d6n draden threads
E192p 132 6n dr7a.>ts2i `n draadje a thread-DIM

E192p 133 6n dr7o5po2l4 `n druppel a drop
E192p 134 6n do7yf `n duif a pigeon
E192p 135 do7yv6n duiven pigeons
E192p 136 6n do7y� `n duifje a pigeon- DIM

The three leftmost columns are actually in the database. In column 1 we �nd
the so-called Kloeke-code, a geographical code which represents a city, town
or village in the Netherlands (Kloeke-code E192 represents Utrecht), and in
column 2 we �nd the question number (these thus are questions 1 30-136). In
column 3 there is the actual answer to the question in K-IPA, a p re-SAMPA
rendering of IPA in ASCII letters.

Letters correspond to IPA symbols, numbers and other symbol s are dia-
critics (except `6'=�)

http://www.meertens.knaw.nl/projecten/mand/
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The fourth column gives the actual `question', i.e. the Dutc h word which
had to be translated into the dialect, and the �fth column give s an English
gloss.

Feature economy

Principles

Clements (2003) revives `an old research question dating back to the Prague
circle' on the basis of macrotypology (i.e. the UPSID database, cf. van de Weijer & Hinskens
(2004)):

(33) a. “A sound S will have a higher than expected frequency i n lan-
guages that have another sound T bearing one of its features,and
vice versa”'

b. If a language L1 had / �/ and L 2 does not, the chance that L1 also
has / �/ is larger than the chance that L 2 has the same sound

Compare the following two hypothetical consonant inventor ies:

1. [labial] [coronal] [velar]
[-son] [-vc] � � �

[+vc] � � '
[+son]   (

2. {�� $ ' $ + $ , $ -}
• If phonetics (perception) would be an organizing principle of sound

inventories, one might expect (2) to be predominant
• Assuming Feature Economy, we expect (1) to be predominant
• This issue cannot be studied on the basis of one language system alone,

it is a typological question by de�nition

Q: To what extent are the consonant inventories of Dutch dialec ts orga-
nized according to principles of feature economy?

Method

• We automatically derived phonetic segment inventories for each of the
612 dialects in the GTRP database

• Average size of inventories: 208 distinct segments
• Standard Dutch has approximately 50 `phonemes'
• Therefore, the transcriptions are presumably phonetic

Examining the inventories, we discover there is a differenc e between the
Netherlands and Flanders (dots represent dialects with few er transcriptions
than average, horizontal lines dialects with more transcri ptions than aver-
age):
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Probably this is due to a difference in methodology between t ranscribers.
Some of them draw 70 distinctions on average (i.e. a phonological distinction,
others over 350.)

The structure of a segment

• There is no reason to expect that Dutch dialects will differ i n the number
of e.g. / �/'s

• We will therefore have to concentrate on more �ne-grained dis tinctions
if we want to study Feature Economy effects

A simple way of doing this, given the structure of the databas e, is by
looking at diacritics.

• One diacritic is { for dentality (i.e. K-IPA t { corresponds to IPA �3)
• This only occurs on coronals {� $ � $ � $ � $ ! $ 2}
Given Feature Economy, we hypothesize the following:

(34) The chance of having�3 is bigger in dialects with �3, than it is in dialects
without �3?

Chance of �nding a pair of dentals

Using a set of speci�cally designed (Python) scripts to searc h the database of
phonetic segment inventories derived from GTRP. Given this , we found the
following:

• The chance that we �nd d3 is (14+11) / 612 = 0.04.
• The chance that we �nd t3 is (11+41) / 612 = 0.09.
• Therefore, the chance that we �nd d3+t3 should be 0.04 x 0.09



44 Franconian tones: phonology vs. phonetics

• We thus should �nd 0.04 x 0.09 x 612 = 2 instances of the combination.
But we �nd 14.

Frequency of dentals: t3 ¬t3
d3 14 11
¬d3 41 546

χ2 = 70.43
p <0.001

Obviously, most dialects do not have any dental segment at al l. But dis-
regarding these (which are not informative as to our present question), we
�nd that indeed the combination of d 3 and t3 is much more frequent than we
expect on the basis of the relative frequencies of each of these sounds individ-
ually (but notice that this does not mean that there are more d ialects with the
combination than there are dialects which have only one of th e two dentals).

Outlook

Because there are such huge differences among transcribers, we are not sure
that the effect we found is not due to them.

• A following step should be based on the following de�nition of Clements:
– “Feature economy can be quanti�ed in terms of a measure called

the economy index.
Given a system using F features to characterize S sounds, itsecon-
omy index E is given by the expression E = S/F ”

• Are big inventories more economical than big small?
• Initial calculations suggest that they are: for large ( >203) segment in-

ventories, the economy index is 5.1 on average; for small ones (<204)
this is 2.6

7 Franconian tones: phonology vs. phonetics

7.1 Introduction

Most Limburg dialects of Dutch, as well as neighbouring diale cts of German
— the dialect area is usually referred to as `Franconian' — di splay a lexi-
cal contrast between two types of tone, a falling tone (tradi tionally called
stoottoon) and a level high tone ( sleeptoon). The following examples are from
Maasbracht:
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(35) falling tone level high tone
 #� 4� `minus'  #� #� `vile'
� #5 4� `�r ' � #5 #� `then'
�! #" 4 `trap' �! #" # `hardly'
� #646 `bee' � #6#6 `with'
2 #646 `side' 2 #6#6 `she'� #646� `to squeak' � #6#6� `pipe'

The tonal contours can also be used to express (in�ectional) af�xation, e.g. for
singular/plural pairs:

(36) falling tone level high tone
� #
46� `legs' � #
#6� `leg'

The following two pictures represent the F0 values for these two tones (for a
speaker from the Roermond dialect, very close to Maasbracht4):

(37) falling tone level high tone

The `falling' tone is characterised by a clear downward move ment; the `level
high' tone also moves slightly downward, but then goes up aga in towards
the end. There are several ways to translate this into the phonology, but
many analysts have converged on the following (see Gussenhoven, 2004, for
an authoritative overview):

(38) falling tone level high tone

 

H

µ
�

L

µ

�  

H

µ
�

(L)H

µ

�
Limburg tones have several properties which can be readily e xplained in a
phonetically-based framework of phonology. Take for insta nce the following
observations:

1. Tonal contours are only expressed on a long vowel or a V+sonorant
(`VR') rhyme.

4The data were analysed with the Praat programme; http://www.praat.org/ . The
data are almost identical to those presented in Gussenhoven (2000).

http://www.praat.org/
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2. Every word has at most tone contour, which is expressed on t he syllable
carrying main stress.

Zhang (2004) gives a few typological generalisations which show that Lim-
burg is not special in these respects:

(39) (= Zhang (2004)'s (11)) Contour tones occur more freely:

a. . . .

b. on CVV and CVR in 66 languages (Kiowa, Nama, Fuzhou Chi-
nese)

c. on stressed syllables in 21 languages (Xhosa, Jemez, Lango)

d. . . .

Generalisations such as these are supposed to follow from phonetics. For
instance, the reason why we can hear contours on long vowels but not on
short vowels is that “given the same pitch excursion, the lon ger the dura-
tion of the vowel, the more `contour-like' the tone is percei ved by the lis-
tener. [Greenberg & Zee (1979)] also show that listeners cannot perceive pitch
changes reliably when the duration is below 90 ms.” Because stressed sylla-
bles are longer, their attraction to tones may also be explained in this way (as
well as by the fact that stress also corresponds to relative loudness).

As for the reason why coda sonorants, but not obstruents, can support
tone, Zhang (2004) observes that “the main perceptual correlate of tone is
the fundamental frequency ( f0 ). All harmonics serve as a cue to f0 , since
they occur at integral multiples of f0 . However [. . . ] the spectral region con-
taining the second, third and fourth harmonics is especiall y important in the
perception of fundamental frequencies in the range of speech sounds. Since
sonorants possess richer harmonic structures than obstruents, including the
crucial second to fourth harmonics, sonorants are better tone bearers than
obstruents.”

Seen from this angle, the motivation behind some of the choic es made in
Limburg dialects may therefore be phonetic. Still, the way i t works out here
(as well as in other tone languages) has to be phonological. The reason is that
the ban on tones outside of the main stress and syllables with a long vowel
or sonorant rhyme is absolute. This applies also to loanword s, which will
always have one of the two tones on the stressed syllable, given appropriate
conditions. This means that analyses in which there is no rol e for a (phono-
logical) system are dif�cult to maintain. Zhang (2004) forma lizes the analysis
in terms of a family of OT constraints:

(40) CONTOUR (xi )-Ccontour (yi )
no contour tone xi is allowed on syllable with the C contour value of
syllable yi or smaller
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The constraints in this family are inherently ranked. “Thes e rankings re�ect
the speaker's knowledge that a structure that is phonetical ly more demand-
ing should be banned before a structure that is less so; and that a syllable
should be able to host a tone with a lower complexity before it can host a tone
with higher complexity.” This places Zhang (2004) in the sch ool of thought
which was exempli�ed in our course by Hayes.

Of greater interest is the fact that the Limburg dialects als o seem to run
counter to at least some of the proposed universals. In some cases the prob-
lem may be only apparent. Take, for instance, the following ( Zhang (2004)'s
example (13a)):

(41) If a language has contour tones, then it also has a level tone.

Under the analysis presented above, Limburg dialects only h ave contour
tones HL and HLH. However, there is actually even more than on e way out
of this problem. For instance, we may analayse HLH as actuall y being a level
high tone, although this would be a rather abstract analysis in many cases
— one which we might want to avoid if we follow the lines of Zhan g (2004).
A more viable option might be to consider that other factors a re interfering
here. For instance, the fact that the �rst mora of the stressed syllable might
be attributed to independent functionally motivated const raints, such as the
fact that stress tends to be interpreted as high toned in any case. This would
leave the choice of lexical speci�cation restricted to the second mora, which
could be only high or low. (41) (which is by the way called a `st rong implica-
tional tendency', not a universal by Zhang (2004)) would thu s be violated for
a reason in Limburg.

Yet, the question always is how many ways out we allow ourselv es. No-
tice that Zhang (2004)'s arguments have all been taken from the realm of artic-
ulatory ease, but the argument about the high tone on stress has to come from
some other area (maybe processing). It is the question how much knowledge
about how many areas the child may bring to bear on language ac quisition
(and to what extent this gives us a parsimonious theory).

In the following sections, we will go into more detail into tw o more spe-
ci�c problems, having to do with the interaction with consona nts and vow-
els respectively. In both cases, the generalisations we canmake seem to run
counter to what we would expect on the basis of phonetic facts only. We will
see how these seem to rule out certain accounts.

7.2 Interaction with consonants

Lexical tone interacts with laryngeal features on consonan ts in a number of
ways; they all have in common that a falling tone prefers not t o be followed
by a voiceless obstruent. Here is an example; if a stressed vowel is followed
by a sonorant plus a voiced obstruent, we have a potential con trast:
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(42) Roermond contrast in voiced environment
Falling tone Level tone
�5��� `gang' �7���� `thunder'

�5���� `shepherd'  5�8�! `marl'

If the last consonant of this sequence is voiceless, however, only the level tone
is allowed:

(43) Roermond gap in voiceless environment
Falling tone Level tone
(missing) �� ��! `booze'
(missing) �5���� `brains'

This gap suggests the following generalisation:

☞ Consonant-tone interaction in Roermond
A voiceless consonant disprefers a low tone on a consonant at its left.

Now interactions between laryngeal features and tone are we ll-known from
other languages. In Suma (Bradshaw, 1999), for instance, imperfective verbs
start with a High tone ( éé `leave behind', kı́rı́ `look for'), except when they
begin with a voiced obstruent, in which case the �rst tone is ri sing (i.e. Low-
High: bǔsi `be bland'). Diachronically, the effect is known as well fro m other
tone languages, where voicing contrasts on onset consonants turn into tone
contrasts on following vowels. A second type of interaction is that the spread-
ing of a high tone is blocked by an intervening voiced obstrue nt and the
spreading of a low tone is blocked by an intervening voiceles s obstruent
(Hyman & Schuh, 1974). Botswana Kalang'a (Bradshaw, 1999) isa language
where the former process applies. In this language high tone s normally
spread to toneless (i.e. phonetically low-toned) syllable s in a following word
(/ �/ �� #. 9 �/ �� #./ ← [�/ �� #.�/ #6� #.] `your gift'), except if a voiced obstruent inter-
venes (/ 2: �� #. 9 2: �� #./ ← [2: �� #.2: �� #.] `your (pl.) gifts').

In all known cases, it is the following vowel that is affected by the conso-
nant, and any theory has to account for this. But all of these t heories are then
facing a serious problem with the Limburg facts. This is spec i�cally true for
the phonetic optimisation approach: if it is optimising to l ink an laryngeal
feature in the onset to a following vowel, the Limburg facts s eem `crazy' and
in need of a separate constraint.

A diachronic (evolutionary) approach for part of the Limbur g facts is pos-
sible, however. Most scholars assume that the rise of tone is connected in one
way or another to a process of schwa apocope by which e.g. ouge `eye' turned
into oug. Although there is no consensus on what this relation is exac tly, this
gives us the opportunity to give a typologically more plausi ble analysis to
the Limburg phenomenon: we may assume that the Low tone origi nated on
the schwa following the voiced obstruent:
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(44)

� � 8 �
H L ⇒

� � 8 �
HH

H L

The origin of this phenomenon could thus have been a phonetic ally natural
one (whatever causes the misperception of voicing on obstru ents as low tone
on the following vowel), but it needs to be noted that the syst em has been
subsequently heavily phonologized in ways that stretch far beyond these
phonetic origins.

One example of this is from the Moresnet dialect (Jongen, 1972). Different
from most other dialects, short vowels followed by an obstru ent also get tone.
This tone is falling if the vowel is followed by voiced obstru ent, but level if
followed by a voiceless obstruent. Thus, in a word like bedde `bed-PL ' the
�rst vowel has a falling tone, whereas in words like teppich `carpet' and kes
`casket' it is level.

Interestingly, words that are devoiced by Final Devoicing h ave a falling
tone, according to Jongen. Thus,bet `bed-SING ' has a falling tone. This seems
to suggest that the tone of the short vowel is determined at th e underlying
level. That is, since bet has a voiced consonant underlyingly, the vowel pre-
ceding it has a falling tone, even at the surface level.

It is hard to see how a synchronic or diachronic account which is based
directly on phonetics is going to make sense of this, because the effect is
clearly very opaque: something happens only to devoiced seg ments, not to
segments which are underlyingly voiceless, or voiced on the surface. But `de-
voiced', referring to the phonological derivation, is obvi ously not a phonetic
category.

The only approach which has some hope of shedding light on thi s, is
the one by Boersma: the tonal change on the vowel acts as a recoverability
marker for the underlying voicing. The hearer gets a cue from the `wrong'
tone about the underlying status of the consonant. Yet, if to ne on a vowel is
usually a cue for the voicing of the preceding segment, it is still not clear how
this would work exactly.

Notice that a more abstract approach is available; there have been various
places in the literature where it is suggested that from a pho nological point
of view, Low tone and [+voice] are the same animal, which we wi ll represent
here as L. Under such an approach, the tonal shift is a type of f aithfulness:

(45)

� 
 �
L ⇒

� 
 �
L

Phonetically low tone and voicing are not obviously the same thing. We thus
need this level of abstractness to maintain this analysis.
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7.3 Interaction with vowels

The interaction between tone and vocalic height is very puzz ling from a typo-
logical point of view. In the �rst place, the fact that there is any phonological
interaction between these two dimensions at all sets Limbur g apart from all
other known tone languages. There is some phonetic interaction, but this is
never phonologized — in itself an observation that is worth c onsidering.

In Limburg, the connections between vowel quality and tone a re many,
but the basic observations are that we �nd diphthongization u nder a falling
tone — e.g. long / 	 
/ or / � 
/ turning into [ 
�] — and monophthongization
under a level high tone — e.g. / 
�/ turning into [ 	 
]. Other cases involve
lowering of diphthongs and mid vowels under a falling tone — e .g. / 
�/
changing to [ &�], and / 	 
/ to [ 

] — and raising of mid vowels under a level
high tone — changing e.g. / 

/ to [ 	 
]. A further problem with these devel-
opments is that they go in the wrong direction: if there is a ph onetic effect, it
is that high tones want to go with high vowels; but here the lev el high tones
seem to prefer low vowels and vice versa.

By way of an example, the following gives an overview of vocal ic changes
which happened to the Maastricht dialect (de Vaan, 2004).

(46) West-Germanic vowel Falling tone Level tone�
C, ; 
C, � 
C 
� $ <;$ .� �
$ ; 
$ � 
�
r, ; 
r, � 
r 	 
$ < 
$ . 
 �
 $ ; 
$ � 


In order to explain effects such as these (we will concentrat e on the lowering),
which run in the reverse direction of what we want Gussenhove n & Driessen
(2004) propose the following phonetic explanation. Fallin g tones have to be
perceptually short. Now normally high vowels are actually s horter than mid
vowels (and it is more dif�cult to keep to the length of high vow els from an
articulatory point), so this would again normally run in the wrong direction,
but for this reason Gussenhoven & Driessen (2004) assign a special role to
the listener. Since she knows that high vowels are usually shorter, she will
automatically always add something to their length; and in a n experiment
they proved that if we present an [ � 
] and an [ 	 
] of exactly the same length,
say 220 ms, to a set of speakers, they will perceive the formeras longer than
the latter. (If we present an elephant and a mouse of the same absolute height,
the elephant will be perceived as very small and/or the mouse as very big.)
This is why a vowel which is usually short can be used as a cue fo r length.

Various things can be said about this approach; for instance, it runs the
danger of paving the way for very unrestricted analyses. If w e �nd an effect
A, we can attribute this to articulation; but if we �nd ¬A, we can attribute
this to the fact that the listener subtracts ease of articulation. We can thus
explain one effect and the contrary effect at the same time, which is not a
very desirable state of affairs.
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Again, a more abstract approach presents itself. Let us assume that the
basic idea of Gussenhoven & Driessen (2004) is correct, viz.that falling tones
in Maastricht want to be represented as short. This seems particularly at-
tractive in this dialect, where length is the most important cue for the tonal
distinction (Gussenhoven & Aarts, 1999). But let us also assume that this is a
phonological generalisation.

Now we can observe that Maastricht contrasts short [ �] to long [ �
] (there
are minimal pairs), but it has only one tense mid vowel [ 	]. This means,
then, that [ �
] is really, phonologically, long, whereas [ 	 
] is phonologically
only tense. Seen from that perspective, the change from [�
] to [ 	] is thus a
phonological shortening:

(47)

Again, it is hard to see how this could be captured directly in phonetic terms
(since [	] is not necessarily shorter than [ �
]).

We thus see that the Limburg tones interact with consonants a nd with
vowels in ways that are very hard to capture in terms of phonet ics directly.
If phonetic generalisations have played a role at all, it is m ost likely that they
have done so in a diachronic sense, more or less in the way this is depicted
in Evolutionary Phonology. But after these generalisation s have entered the
grammatical phonological system, they have been subjected to rules of this
cognitive game. That seems to be the most important lesson to take home
after this course.
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Jongen, René (1972). Phonologie der Moresneter Mundart; Eine Beschreibung
der Phonologie der Moresneter Mundart. Eine Beschreibung der segmentalen und
prosodischen Wortformdiakrise. Assen: Van Gorcum.

Kayne, Richard S. (1994).The Antisymmetry of Syntax. Cambridge: The MIT
Press. Linguistic Inquiry Monograph Twenty-Five.

Kiparsky, Paul (2003). `The Phonological Basis of Sound Change'. In: Joseph,
Brian & Richard Janda (eds.),The Handbook of Historical Linguistics, pp. 313–
343. Oxford: Blackwell.

Labov, William (1993). Principles of Language Change. I: Internal Factors. Black-
well: Oxford.

——— (2001). Principles of Language Change. II: Social Factors. Blackwell: Ox-
ford.

Miller, Geoffrey (2000). The Mating Mind : How Sexual Choice Shaped the Evo-
lution of Human Nature. Doubleday.

Passy, Paul (1891). Etude sur les changements phonétiques et leurs caractères
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