Phonetic reduction and categorisation in exemplar-based representation
Observations on a Dutch discourse marker

Leendert Plug

This paper explores the division of labour between the ax@nd phonetic implementation in
exemplar-based phonological representation on the basis@se study of reduction patterns
associated with the Dutch discourse marigienlijk A partial lexical representation eigen-
lijk is proposed, in which reference is made to pragmatic an@siiatcategories. The analysis
Is evaluated in comparison with previous accounts of sindduction patterns.

1. Introduction

The notion that performance factors play a role in shapingnplogical representations has
long been controversial. In speech perception models asedditional generative phonology
(Chomsky & Halle 1968 establishing phonological forms from phonetic input $samed to
involve a great deal of filtering, leaving only non-redundiamguistic information to be stored
in the lexicon Halle 1997. Resistance to this position has recently gained impétumigh
the development in the field of psychology of an approach xa#é representation that ex-
plicitly rejects the traditional dichotomy between lingtic and extra-linguistic information in
the speech signal. In this approach, commonly known as ‘plarbased’ (see the papers in
Johnson & Mullennix 1997as well aBybee 200JandPierrehumbert 20012002 2003, the
memory encodes specific episodes of speech with a minimalainobfiltering. These episodes
are segmented and the segments categorised — with refdeelieguistic and extra-linguistic
information — according to their phonetic similarity to sting lexical items. Rather than a
list matching morphological units to single phonologiaairhs, an exemplar-based lexicon is
a ‘multi-entry’ network of category labels, each assodatéth a set of remembered tokens of
the category; these remembered tokens are the ‘exempiatgive the approach its name.
The idea that the lexicon is composed not of minimally redmgdabstract representations,
but of concrete memory traces of stretches of speech alltraigistforward accounts of exper-
imental findings that are difficult to explain under absti@ust assumptions, including the im-
pact of extra-linguistic knowledge on performance in lirsgic tasks (sekachs et al. 2002or
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an overview) and frequency effects on well-formednessguagnts Coleman & Pierrehumbert

1997 Frisch et al. 2000Hay et al. 2003 In addition, it has major implications for the phono-
logical treatment of phonetic variation. Under an exempksed view, variation is an integral
part of lexical representation, rather than something ihatenerated in production and ab-
stracted away from in perception. As such, an exemplarebapproach ‘dispenses with the
non-invariance “problem” at a strokeDpcherty & Foulkes 200Q19).

1.1. Phonetic reduction

Still, even though non-invariance is considered unprolbksnin this approach, the underlying
guestion remains of what the relationship between stordgpasduced forms is. This question
is particularly pertinent in the phonological treatmenpbbnetic reduction patterns. In much
of the literature, reduction is considered to be primartygiologically driven; it results from
a general tendency of speakers to minimise articulatoxyrtefind occurs when speakers are
under relatively few constraints to articulate cleaidlyn@dblom 199Q Kohler 199). A recent
example of this approach, in the framework of Optimality @iy is Kirchner (2001): through
the introduction of a family of effort-minimising constras into the grammar, Kirchner allows
any apparent instance of reduction to be explained in plogital terms. Some researchers,
however, have questioned the explanatory adequacy of pipioach. In particularSimpson
(2001 describes a recurrent phonetic pattern involving sewegsphrent instances of segmen-
tal reduction associated with a particular grammaticalcstire in English. He argues that an
account in terms of effort minimisation misses the point theough its distribution, the pat-
tern carries grammatical information. In his own accourg,ghonetic pattern is phonologically
represented as a template associated with the grammadteglary.

The question here is what constitutes an input form in sppeabtessing. If it is assumed
that the input form of a stretch of speech is its citation foa® in most of the literature on
reduction, any observed form that deviates from the citeftborm can be accounted for in terms
of physiological constraints. If, on the other hand, it iswased that apparently reduced forms
are possible inputs in speech processing, because thextaitdistribution of phonetic pat-
terns forms the basis of their underlying representatibgsiplogical tendencies such as effort
minimisation play a much less prominent role in accountorglie patterns.

In an exemplar-based approach, any stored form can in plenbe an input form in pro-
cessing; citation forms have rapriori phonological status. Moreover, through their labels,
exemplar sets are related directly to information at mldtipvels of structure; for example, ‘a
recollection of the phras8upper’s readytould be labelled “Mom” and “female speech”, in
addition to exemplifying the words and phonemes in the m@ir@@ierrehumbert 20015840).
These characteristics would suggest a great potentiabfegldping representations of the type
thatSimpson(2001) describes. At the same time, however, an exemplar-basddlrmbspeech
processing must contain a phonetic implementation praeeftu mapping perceptual exem-
plars onto motor commands in production. In this procedphgsiological tendencies such
as effort minimisation may well play a role. So far, propoiseof exemplar-based represen-
tation have discussed reduction patterns in terms of thamgic implementation procedure;
Bybee (200]) treats reduction patterns as ‘automation’ effects of agge production, and
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Pierrehumber{2001al147) models diachronic lenition processes using a ‘syatenproduc-
tion bias’, by which stored exemplars are produced sligrgijuced, resulting in shifts over
time towards exemplar sets in which more reduced are inoggdrequent. As such, the po-
tential of exemplar-based models for representing (syorgby patterns of variation in terms of
lexical categorisation, and the general issue of the dimisif labour between lexical represen-
tation and phonetic implementation in an exemplar-basedoagh remain largely unexplored.
This issue is the general topic of this paper.

1.2. Word form variation and categorisation

In her exemplar-based account of lenition procedBesrehumbert2001al45) states that ‘we
will not attempt to model the deeper causes which may figuteerchoice amongst possible
exemplars’. This paper discusses some of these ‘deepegaunsparticular, those which may
figure in the choice amongst possible exemplars of a singtdavel category.

It is well-known that some words are associated with mudtjgthonetic forms that occur in
distinct contexts; these are sometimes called strong aadt fegms. Some previous work on
strong and weak forms seems amenable to interpretatiomrrstef subcategorised exemplar
sets in a multi-entry lexicon. For examplegden(1999 proposes an analysis of strong and
weak auxiliaries in English in the framework of Declaratiwonology. Instead of deriving
various forms from a single representation, sucthas|[ [hov], [ov] and [v] from /hav/, Ogden
treats the forms as exponents of distinct subtypes of the ¥[pux]. His account is similar
to that ofKaisse(1985, who analyses strong and weak forms of auxiliaries as agp&exical
items; however, Ogden’s declarative formalism allows hanmdex the close relation between
the various forms of the verb through shared structure, atieir commonalities are reflected
in their representations. This is broadly compatible witheaemplar-based account in which
exemplars of the grammatical categerave are organised into labelled subsets on the basis of
differences in distribution, as represented informall§Figure 1.

HAVE

/hav/ [hov/ fav/ vl
| | | |

exemplar set exemplar set exemplar set exemplar set

Figure 1: Strong and weak forms loé&ve following Ogden(1999

Among the factors that determine the distribution of strand weak forms are syntactic and
pragmatic factors. For example, it has long been noted thgtigh that is associated with
different ranges of variation depending on its syntacttust as a pronoun (asTiat’s nicg or
complementiser (as irknow that I'm righ) (e.g.Berkenfield 2001seeJurafsky et al. 200%r
similar examples). Moreovek,ocal (2003326—-328) observes that whethink is used as an
interactional ‘hedge’, as ithey should be here by the time you come out next weekendk lithin
is often phonetically reduced to an extent that is not comynainserved when it has what Local
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calls ‘lexical meaning’, as ith think that's interesting(cf. Scheibman 2000n | don’t know).

On the basis of these findingspcal (2003326) suggests that ‘Such phonetic discriminability
of forms prompts the questions of whether “form” and “funati may be rather more closely
linked than is usually thought, and of the uses that may beeméthis link by the perceptual
system’.

This paper suggests how we might begin to address thesaangest an exemplar-based
approach to phonological representation, on the basis afa study of a complex pattern of
phonetic variation, involving various degrees of redutti@ssociated with the Dutch discourse
markereigenlijk in which both syntactic and pragmatic factors play a rolee Tase study is
presented in Sectiah Section3 sketches an account of the empirical observations in thetep
sentational framework developed Bybee(2001) andPierrehumber2001a 2002 2003, and
Sectiord evaluates the account in comparison with previous work imilai reduction patterns.

2. Observations on eigenlijk

This section presents results of an investigation into is&ikdution of phonetic forms asso-
ciated with the Dutch discourse markagenlijk variously glossed as ‘actually’, ‘in fact’ and
‘now that I'm thinking about it'” Ernestus 200Kemps et al. 2004Mazeland 2004 The ob-
servations presented here are based on a selection fronpascof ‘casual’ Dutch designed
and recorded by Mirjam Ernestus between 1995 and 1B8&6tus 2000 The corpus contains
speech by ten pairs of male speakers of Standard Dutch,yypastk of friends or colleagues,
involved in several tasks. Recordings were made in a priofesisrecording studio. The selected
material comprises informal interviews which Ernestusertmbk with each of the pairs, and
one-to-one conversations between the two members of eacbrpa range of topics — some
suggested by Ernestus, others offered spontaneouslydabasset amounts to approximately
10 hours of speech and contains 269 tokernsigénlijk

As pointed out byErnestug2000140-141)eigenlijkis associated with considerable varia-
tion in phonetic form, both between speakers and within peesh of individuals. She presents
the list of variants in 1), based on observations on over 400 tokens in a corpus inguke
data set used in the present study.

(1) [?eixalok], [ ?eixlok], ['?eixIk], ['?eixak], [ ?eixk], [ Peik]

These transcriptions are evidently rather broad, but tleeyrately reflect that the range of
variation with whicheigenlijkis associated encompasses phonetically trisyllabic farhtke
broad shape'{eixolok], disyllabic forms of the shapestkixlok], ['?eixlk] and [?eixok], and
monosyllabic forms of the shape8dixk] and [?¢ik]. The more detailed transcriptions in Table
1, made by myself on the basis of repeated listening and cogruinspection of waveforms
and spectrograms, show that the variation is not due onlydfepences of individual speakers
for a particular phonetic shape: these speakers use foreithat ends of Ernestus’ ‘reduction
continuum’?!

The design of the Ernestus corpus controls for a number tdrfthat may be expected to
have an impact on the variation: in particular gender (atlaiers are male), age (most are in

1This is not to say that such preferences are not observe @esgona.
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C J N T
[Pwexodyg] [eexodok] [exIvk] [eeeexylyk]
[a] [e3k"]  [ayk]  [ayx]

Table 1: Some attested formsaifjenlijkfor speakers C, J, Nand T

their thirties or forties), and social and regional backo (all are highly educated and speak
a variety of Dutch without strong regional characterigtiés the remainder of this section |
will show that other factors can be distinguished; in patac, some of the phonetic variation
associated witteigenlijk can be accounted for with reference to its pragmatic funcéod
syntactic placement, and to general phonetic featureseotfitierances it occurs in. | focus on
three particular pragmatic contexts in whietgenlijkis routinely used. These are described in
the next subsection.

2.1. Three pragmatic contexts

From a semantic perspective, most tokengigenlijkin the data set mark some kind of con-
trast; in this respect, it is indeed similar to Englettually, which often carries ‘counterfac-
tual’ meaning Clift 2001). 2 From a pragmatic perspective, we can distinguish a number of
more specific contexts, or sequence types, in which speahkatiaely usesigenlijk | describe
three heré,using the analytic terminology of Conversation Analy8acks 1992Drew 2004:
sequences in which a contradiction or paradox is describddl), sequences in which an ex-
tended turn is closed prematurely or a multi-turn projectratoned 2.1.2), and sequences in
which an elicitation is followed by a dispreferred respo(é.3.

2.1.1. Describing a contradiction or paradox

An example of the first sequence type is givend)) {aken from Ernestus’ interview data. Prior
to this fragment, T has been asked where he has lived aftendary school. In this fragment
he explains why this is a difficult question for him to answer.

(2) Ernestus/Interview/S-T/14

Ir:  (dus) ik ben eh gaan varen, .hh toen was ik

SO I am er to-go sailing t hen was |
So | went er, sailing. At that time | was
2 al vrij veel van huis af dus eh wja toen .hh

al ready quite nmuch from hone away so er well then
already away from home quite a lot so er, well, at the time—

2Eigenlijk also occurs in a number of contexts in which neithetually nor in fact would seem appropriate,
as the gloss ‘now that | think about itE(nestus 200041) would suggest. These are not further discussed tmere; i
the examples below, ‘actually’ will do as a gloss.

3In other words, the account offered belovpistial, covering about 25% of the tokenseitjenlijkin the data
set.
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3 officieel was ik ingeschreven in eh- in vinkenveen:

officially was | registered in er in Vinkenveen
officially | was registered in er, in Vinkeveen

4 m aar: ik woonde eigenlijk overal
but I lived ever ywher e

but | actually lived all over the place

T's response to the inquiry about his whereabouts afterrgkng school is less than straight-
forward because as a shipper he was permanently travedi@sgjte being a registered resident
in Vinkeveen. The contrast between his official and actusidence is made explicit in two
turn construction units (TCUs, sé®rd & Thompson 19965chegloff 199%linked by m:aar:,
with eigenlijkin the second TCU. The second TClwoonde eigenlijk overafunctions as a
refinement of the firstofficieel was ik ingeschreven in eh- in vinkenveslone may occasion
the incorrect inference that T lived in Vinkeveen. Noticewever, that the second TCU does
not negate the first; both TCUs are presented as conveyingatednformation, although the
two pieces of information can be treated as paradoxical.

The data set contains 31 clear instances of this sequeneeltymany of thesegigenlijk
occurs in a TCU linked to a preceding or following TCU hyaar ‘but’ or terwijl ‘while’,
although examples with different structures are also fo@nk is partially represented iB)(

L reports an assessment of a new local express tram.

(3) Ernestus/Interview/K—L/65

1: die die sneltram in buitenvel dert waarvan dan
that that express-tramin Buitenvel dert of-which then
that, that express tram in Buitenveldert of which people

2 gezegd wordt van ja .hhh ‘t is eigenlijk een trei:n
sai d is i ke well it is a train
say well, it's actually a train

The contrast here is between the vehicle’s official statustypa of tram — and its perceived
status in terms of size, speed etc. — more like a train. Naettiiscould be rendered as a
construction with ‘but’ or ‘while’: e.g. ‘It’s called a trapbut it's actually a train’.

2.1.2. Closing an extended turn or abandoning a multi-tuctivéty

An example of the second sequence type is gived)nRrior to this fragment, K has claimed
thatbijna iedereenalmost everyone’ of his work colleagues plays a musicarurent.

(4) Ernestus/Roleplay/K-L/316

K: eh:: (0.3) .hh ((nane)) speelt piano
er pl ays pi ano
Er, ((name)) plays the piano,

((Several lines omtted, in which K nentions other coll eagues and
t he nmusical instruments they play))
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2 ((nanme)) (eh be)speelt eh: cello,
er plays er cello
((name)) er plays er cello,
3 en voor de rest weet ik het eigenlijk niet mar

and for the rest know | it not but
and for the rest | don’t know actually, but,
4 .hh d'r zitten aardig wat nuzi kal e nensen
there sit quite sone nusical people

there are quite a few musical people there.

In line 1 K initiates a list of colleagues and their musical skills. ¢leses the list in lin&, with
the claim that of the colleagues that he has not mentionedipée not know if they are musical
or not. This closing seems premature: firstly, the final-pgeh contour associated with line
2 projects a further list item (se@aspers 1998003; and secondly, in lind, K downgrades
his earlier claim that ‘almost everyone’ plays an instrutrterthe claim he has ‘quite a few’
musical colleagues. This revision can be related to an igre@nce between the strength of K's
initial claim and the small size of the list he has managedtoe up with (cf.Drew 2003on
exaggeration in interaction). In a similar example, spe@kes asked to list TV programs he
regularly watches. After three items he projects a fourtihen: eh::‘and er’, only to close the
list with a TCU containingeigenlijk

(5) Ernestus/Interview/A—B/25

IA° .mmja eigenlijk is dat het wel zo'n beetj e
wel | is that it DM such-a bit
and er, well, that’s pretty much it actually

In several others, the TCU wittigenlijkabandons an activity pursued over multiple turns. For
example, in the case 06), H is being teased by his co-participants. He has repsastalited

up turns withnee projecting disagreement (drew 1987on ‘po-faced’ receipts of teases), but
his turns have been interrupted by further teasing.

(6) Ernestus/Interview/D—H/46

H. nee (.) dat eh: (2.3) nee eh: (d-) ehhh[ehe
no that er no er
No, that er, no er, ((starts laughing))

D [ ((chuckling))

H laat ook eigenlijk maar zitten

et DM DM  sit

Actually, forget it.

Here H again projects disagreement wigte(line 1), but, at incoming laughter by D, abandons
the activity of challenging the teases with a TCU contairenggenlijk (line 3). In doing so, H
displays a reversal of his stance towards the teasing; whélesequence-so-far has suggested
that H strongly disagrees with the teasing, the TCU witienlijk marks the issue as not worth
pursuing.

The data set contains 15 clear instances of this sequene€Tgpse are different from those
described in Sectio2.1.1in interactional terms. In the examples in Sectihid.], eigenlijk
is associated with the description of two states of affdiet are in some way contradictory
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or paradoxical. In interactional terms, the TCU wéigenlijk pre-empts possible problems of
interpretation. As indicated above, this is achieved tghoa refinement rather than a correction
of aspects of the surrounding talk. In examples suchp((6), on the other hand, the TCU
with eigenlijk marks an aspect of the same speaker’s prior talk — a claimpjegtion of
further talk of a particular kind, a stance towards an aigtivi- as inaccurate or unmotivated.
As such, this second sequence type can be seen as an irngiargfahe general practice of
(self-initiated) self-repairchegloff et al. 197,/Schegloff 1997.

2.1.3. Dispreferred response

An example of the third sequence type is givenih (
(7) Ernestus/One-to-one/C—-E/150

IE: heb je verder nog wat gedaan van de week
have you further still sonething done of the week
Have you done anything else this week?

2 (0.5)

X eh:md- j:::a wat heb ik gedaan (0.5) wat heb ik gedaan
erm well what have | done what have | done

Erm, well, what have | done, what have | done?
4 (0.8) nou niet veel ei[genlijk
wel |l not rmuch
Well, not much actually

E: [nee:?
no
No?
6C. nee de dagelijkse routine: afgedraaid
no the daily routi ne taken-care-of

No, taken care of the daily routine.

E’s inquiry in line 1 serves as an invitation for C to offer a topic for further dission. C’s
response is treatable as inadequate innfettveel(line 4) does not offer an obvious candidate
topic — and by rephrasingjiet veeko de dagelijkse routine afgedraaftine 6) C only reinforces
the non-newsworthiness of his alleged activities. His oasp is indeed treated as inadequate
by E, who following this fragment launches a new topic (dataghown).

C displays an orientation to the fact that his turn is trelatals an inadequate response in the
design of the turn: it contains several features of a digpredl turn type (seBomerantz 1984
Schegloff 19884 Most notably, C’s response is delayed, it contains a vadfiet’ and a cut-off
(eh:m d-in line 3), and the TCU witteigenlijkis prefaced byou‘well’ (see Mazeland 2001
This is a recurrent pattern, as can be seeB)iafd Q). In (8), P’s claim of lack of knowledge in
line 3, which denies the grounds on which to offer a fitted ‘yes’ @’ ‘response to O’s inquiry
in line 1, follows a considerable pause. 19)(J’s claim of a lack of strong opinion in lin&
which again denies the grounds on which to offer the type sffoase that the co-participant’s

“Notice that ‘dispreferred’ is a structural notion, not agisylogical one. That s, it refers to a set of turn design
features, rather than the participants’ presumed staneards what is conveyed in the turns. See in particular
Schegloff(1988§ for discussion of this point.
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turn is designed to elicit — in this case an agreement or gtkeanent — contains long pauses
and a cut-off -, line 3), and starts witimou ja‘well’.

(8) Ernestus/One-to-one/O-P/1119

10 en daar zit nu ook de hele famlie weer bij? of niet
and there sits now al so the whole famly again with or not
and again the whole family is with him, or not?

2 (0.5)
PF: weet ik niet eigenlijk
know |  not

| don’t know actually.

(9) Ernestus/One-to-one/J-R/07

R afijn ik: merk dat jij het hel ennal
anyway | notice that you it conpletely
Anyway, | notice that you're entirely

2 nmet mj eens ben, hh[aha
with ne agreed are
in agreement with me ((laughs))

3: [niou ja ik (1.0) i- (.) ik heb
wel | I | have
Well, I—I don't have
4 er niet zo'n ui t gesproken nening over eigenlijk
there not such-an out spoken opi ni on about

a very outspoken opinion on this actually.

The data set contains 16 clear instances of this sequeneeltigpse are interactionally different
from those described in Sectio@isl.1and?2.1.2in that here, in providing a response to an
elicitation that is treatable as inadequatethe TCU witfenlijk runs counter to assumptions
underlying — and thus inferrable from — tlee-participant’sprior turn.

2.2. Syntactic placement

Before we return to the phonetics efgenlijk an observation can be made on its syntactic
placement in the sequence types described in Se2tibriike actually in English,eigenlijk
can be placed in various positions in the clause. It has be@nrsthat in the case @ictually,
‘Syntactic alternatives ... are found to be selected byresiee to interactional exigencies’
(Clift 2001:245); that is, it recurrently occurs in similar positionssimilar pragmatic contexts.
The details of the patterns do not concern us here, but tleeprénvestigation suggests that
the placement ogigenlijk too, is related to the sequence type it occurs in. With retSjoethe
sequence types discussed above, the patterns are as follows

In sequences describing a contradiction or paradox, destin Sectior2.1.], eigenlijk
overwhelmingly occurs in clause-medial position. In theecaf @), an alternative structure
of the clause witteigenlijk would bemaar eigenlijk woonde ik overaWwith eigenlijk directly
following the conjunctiommaar, or maar ik woonde overal eigenlijwith eigenlijkin final po-
sition. All of these structures are strictly speaking graatioal, but those witkeigenlijkin final
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position are not attested in the 31 examples of this sequigpee Similarly, in sequences of
the type described in Sectiél.2eigenlijkmainly occurs in clause-medial position. In the 16
fragments of this type in the data set, no clause- or turnokens ofeigenlijkare found.

In the dispreferred-response sequences described imB®2cti.3 on the other hanaigen-
lijk recurrently appears in clause-final position: recalll niet veel eigenlijikn (7), weet ik niet
eigenlijkin (8) andik heb er niet zo’n uitgesproken mening over eigeniijk9): all are clause-
final (and turn-final), and in all three cases at least onerdtere placement agigenlijkwould
result in a grammatical structure: ermpu eigenlijk niet veelveet ik eigenlijk nieandik heb er
eigenlijk niet zo’'n uitgesproken mening over fact, Mazeland(2003111-112) suggests that
in the context of a dispreferred responsigenlijk“typically” occurs in final position in the turn
or TCU — and thus, in most cases, in the clauseRofd & Thompson 1996 The present data
set does not confirm this: five clause-final tokengigenlijkare found in 16 fragments. Still,
the fact that clause-final tokens eigenlijk only occur in one of the three contexts described
here does confirm that the syntactic placememigénlijkis to some extent constrained by the
pragmatic context it is employed in.

2.3. The distribution of phonetic variants

Having established thaigenlijkis used in interactionally distinct pragmatic contexts drad in
these contexts it occurs in different ranges of syntactsitjpms, we now return to the phonetics
of eigenlijk The six broad phonetic shapesadjenlijktranscribed byErnestug2000140-141)
are repeated inLQ).

(10) [?eixalok], ['?eixlok], ['?eixIk], [ ?eixok], [ Peixk], ['?¢ik]

With respect to the distribution of variants of these brohdpes across the three pragmatic
contexts described in Secti¢hl, the following patterns can be noted. In the 31 sequences
describing a contradiction or paradox, a wide range of foomsigenlijk are observed; to be
more precise, forms of all of the shapes 1) except the broad shap@dixoslok], with three
delimitable vowel portions. Figur2 presents segmented spectrograms and waveforms of two
tokens ofeigenlijkin this context; one of the broad shaperixlk], attested in 2), and one of

the broad shape?kixk], attested in another sequence of this type in the data set.

In the 15 sequences in which the TCU walgenlijk marks the closure of an extended turn
or the abandonment of a project pursued over multiple puiors, the range of variation in the
overall shape oéigenlijkis very different: 14 out of the 15 forms are of the broad skdfieixk]
or [ ?¢ik]; the remaining one has the broad shapeikok]. In other words, this context appears
to ‘favour’ relatively reduced forms adigenlijk Figure3 presents segmented spectrograms and
waveforms of two tokens dafigenlijkin this context: one of the broad shapee{k], attested in
(4), and one of the broad shapecfixk], attested in%).

In the 16 dispreferred-response sequences the range atioaris different still. In this
context, the majority of forms (12 out of 16) has at least tveevel portions and a lateral
portion, and five ‘canonical’ forms, which are not attestethie other two contexts, are attested
here. That is, most of the forms in this context are of the ehdfdeixolok], ['?eixlok] and
['?eixlk]. Figure4 presents segmented spectrograms and waveforms of twostokergenlijk
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(a) [?xex]k]: 1 vowel, 2 dorsal frication, 3 lateral/vowelp) [?&ryk’]: 1 vowel, 2 voiced dorsal frication, 3 voice-
4 dorsal plosion less dorsal frication, 4 dorsal closure

Figure 2: Segmented spectrograms and waveforms of two sakengenlijkin a turn describing
a contradiction or paradox; that i@)(above on the left

Frequency (Hz)
Frequency (Hz)

0 0.101299 0 0.242693
Time (s) Time (s)

(a) [ek]: 1 vowel, 2 dorsal closure (b) Taxxx]; 1 vowel, 2 dorsal frication, 3 dorsal near-
closure

Figure 3: Segmented spectrograms and waveforms of two sakfeigenlijkin a TCU closing
an extended turn or abandoning a multi-turn activity: tmaf4) above (left), and that in5)
above (right)

in this context: one of the broad shapes{xalok], attested in ), and one of the broad shape
['?eixlok], attested in §).

Recall that in dispreferred-response sequences, thecsignpéacement oeigenlijkis more
variable than in the other two sequence types describedwihesigenlijkoccurring in clause-
and turn-final as well as initial and medial positions. Iagtingly, of the five ‘canonical’ forms
attested in this context, four are clause- and turn-finalddweer, the remaining turn-final form
in this context is P'eeylok], which, if not exactly ‘canonical’ in shape, is not far renedv
from it either. These observations suggest that the syataletcement okigenlijk especially
in terms of its position in the turn, constrains its phonétien, with turn-final tokens display-
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Frequency (Hz)
Frequency (Hz)

1 2 3 4 5 6 1 2 3 4 5

0 0.339701 0 0.394009
Time (s) Time (s)

(a) [eyolok]: 1 vowel, 2 dorsal frication, 3 vowel, 4 lat{b) [eeylok]: 1 vowel, 2 dorsal frication, 3 lateral, 4
eral, 5 vowel, 6 dorsal closure vowel, 5 dorsal plosion

Figure 4: Segmented spectrograms and waveforms of two saifexigenlijkin a TCU closing
an extended turn or abandoning a multi-turn activity: tmaf7) above (left), and that in8)
above (right)

ing a narrower range of variation than turn-medial ones. Asateration of the entire data set
confirms this: in turn-final position, only forms of the brosldlapes'Peixolok], ['?¢ixlok] and
['?¢ixIk] are attested — that is, only trisyllabic and disyllabicrferwith a lateral portiod.The
pattern observed here, then, involves an interaction etyweagmatic context, syntactic struc-
ture and phonetic form: certain pragmatic contexts faveuiain syntactic structures, which are
associated with particular ranges of phonetic variation.

2.4. Wider phonetic patterns

The patterns in the phonetic variationegenlijkoutlined in Sectior2.3are significant in their
own right, but a more detailed consideration of the sequéymes in whicheigenlijk occurs
suggests that they are part of wider phonetic patterns.quesees describing a contradiction
or paradox, the TCUs witkigenlijk do not appear to have recurrent phonetic characteristics.
The 15 TCUs witheigenlijk which mark the closure of an extended turn or the abandonment
of an activity pursued over multiple prior turns, howeveg aocticeably similar: all are fast
relative to the prior TCUs, and most contain examples ofuotidn’ phenomena throughout.
By contrast, most of the dispreferred responses wigienlijk are relatively slow and contain
more ‘canonical’ phonetic forms throughout.

As an illustration of this difference, consider the transons in (11) and (2), which cor-
respond to exampled)to (6) and (7) to (9), respectively.

SErnestus’ (2000: 143) observation that ‘the subjects galyaealize the suffixlbk/ as k] only in the middle
of Intonational Phrases’ may be along the same lines. A densiion of the mapping between turn and Intonation
Phrase is beyond the scope of this paper, but the presestigaion suggests that the distinctigmal vs.non-final
is more significant thamedialvs. non-medialin turn-initial (and thus IP-initial) position, forms shi@s[ayk] are
attested.
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(11) a. en voor de rest weet ik het eigenlijk niet maar
[ofora:s fekd:ek nit'mas]
b. ja eigenlijk is dat het wel zo' n beetje
[jaeexx'1sadzvelsémbeeg]
c. laat ook eigenlijk maar zitten
[lategeek me sit"]

(12) a. nou niet veel eigenlijk
[naenit'feetaeyolok]

b. weet ik niet eigenlijk
['veetik niteeylok]

C. ik heb er niet zo' n uitgesproken nmening over eigenlijk
[?1keponytsuneeety sprokomenimovigexalok]

The stretches inl(), all of which are TCUs which mark the closure of an extended or
the abandonment of an activity pursued over multiple puiong, are characterised by various
reduction phenomena. For example,114, a segmented spectrogram and waveform of which
is given in Figureb, voor de resiis not associated with three syllables, but with tjora:s];
moreoverrestdoes not end in alveolar closure. Similanyeet ikis associated with a mono-
syllabic form:[fek]; and the final alveolar closure metis unreleased due to the early onset
of bilabial closure. In 11b), datis not associated with initial plosion, the lateral gestime
wel is noticeably open, anbeetjelacks a second vowel portion. I1Xc), the transition from
ookto eigenlijkis fully voiced, andzittenlacks a second vowel portion. The mean articulation
rate across these stretches is 10.2 sylls/sec, as showblmZland in each case the stretch is
noticeably fast with respect to prior TCUs: as seejrt¢ (6), each of the TCUs witkigenlijk

Is preceded by a stretch of speech containing regular panse'stretched’ segments.

5006 '

Frequency (Hz)

ot

en voor de rest weet ik het eigenlijk niet maar

0 1.02411
Time (s)

Figure 5: Segmented spectrogram and waveform of the stire{dig
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Figure 6: Segmented spectrogram and waveform of the stire{d2b)

The stretches inlQ), all of which are part of dispreferred responses, are pinaily much
closer to ‘canonical’. Notice, for example, that the enaniglt is marked by voiceless alveolar
plosion in all three stretches, despite the potential fgs lof release, voicing or deletion in
these phonetic contexts. Notice also that winkset ikis associated with one syllable ihX3),
in (12b), a segmented spectrogram and waveform of which is givergur€®6, it is associated
with two, separated by a tight alveolar closuieetik™]. The mean articulation rate across these
stretches is 6.3 sylls/sec, as seen in Tahland in each case the response turn is slower than
that of the prior elicitation. In the case df4g, the elicitation —maar heb je verder nog wat
gedaan van de wegekee linel in (7) above — has a rate of 8.6 sylls/sec; in the casel BbY
— en daar zit nu ook de hele familie weer bij of nis¢e linel in (8) above — 9.7 sylls/sec.

In the case ofX2¢ — ik: merk dat jij het helemaal met mij eens beee linesl and2 in (9)
above — the sound stretch dk disrupts the rhythm of the elicitation turn. The response is
noticeably slower thadat jij het helemaal met mij eens hefor which an articulation rate of
7.6 is measured.

Closing an extended turn or Dispreferred response
abandoning a multi-turn activity
Stretch Rate Stretch Rate
en voor de rest weet ik het eigenlijk niet maar 132 nou ni et veel eigenlijk 57
ja eigenlijk is dat het wel zo' n beetje 8.3 weet ik niet eigenlijk 6.8
| aat ook eigenlijk maar zitten 9.0 ik heb er niet zo' n uitgesproken nening over eigenlijk 6.3
Mean 10.2 Mean 6.3

Table 2: Articulation rate measurements for the stretchd€$1) (left) and (2) (right), calcu-
lated by dividing the number of syllables in a canonical ey of the stretch by its observed
duration
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2.5. Summary: Observations on eigenlijk

This section has shown that a consideration of the pragmatid syntax otigenlijk offers
useful insights into the distribution of its phonetic vautis, in that particular pragmatic contexts
and syntactic placements are associated with particutgesaof variation in the phonetic shape
of eigenlijk | have further suggested that in the case of two of the préagmmantexts discussed,
the phonetic shape efgenlijkis ‘fitted’ to its phonetic context; that is, these pragmabatexts
appear to be associated with phonetic features which spasa €CUs or turns. The next section
discusses the phonological implications of these findings.

3. Towards an exemplar-based analysis

Given the wider phonetic patterns identified in Secoh— in short, forms of the broad shapes
['?eixk] and [?eik] occur in the middle of utterances that are overall fast,levforms of the
broad shape {eixolok] occur finally in utterances that are overall slow — one migtgue
that the variation in the phonetic shapeeigenlijk can be explained with reference to speech
rate and domain-final lengthening; this is whatchner (2001) does, for example. However,
if our aim is to represent the speakers’ knowledge of theepadtdescribed here, this cannot
be considered a complete account: the influence of syntanticpragmatic factors must be
represented at some level. In an exemplar-based apprbétevel is that of the lexicon.

3.1. Syntax, pragmatics and categorisation

There are several reasons to hypothesise that syntactpragiehatic factors of the type found in
this investigation play a role in the categorisation of éakiitems in an exemplar-based frame-
work. With respect to the syntax, itis generally accepted ithspeech perception, the incoming
signal is segmented into chunks which correspond to syotdomains of various sizes; these
chunks are then matched against lexical representatibparts of these domains are consis-
tently associated with particular phonetic patterns, sagldomain-final lenthening, it seems
plausible that this information is represented at the EX&vel, since it speeds up the segmen-
tation and matching procesBiérrehumbert 2003

With respect to the pragmatics, the pragmatic conceptsreefe¢o in the previous sec-
tion, such as dispreferred response, sequence closureuemdin@ality constitute structural
units for turn-taking and sequence organisation in everyidéeractive language use. Re-
search in the field of Conversation Analysis has shown threguage users constantly moni-
tor and orient to this level of organisation in managing riatéion (see e.gOchs et al. 1996
Couper-Kuhlen & Selting 20Q1For example, the TCUs witkigenlijkthat abandon an activ-
ity pursued over multiple turns are typically followed imdiately by a co-participant’s turn
initiating topic change. The TCUs that are part of a disprefitresponse, on the other hand,
are often followed by further talk on the same topic. Witrerehce to turn-finality, participants
generally manage to time the starts of their speaking tueng precisely in relation to the co-
participants’ prior turns, to the extent that long breakisMeen turns are relatively uncommon
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and turns frequently start just before the end of the priasrédver, speakers may manipulate
these features to prevent turn transition from occurrinthexconstruction of multi-unit turns
(Local & Walker 2004.

Furthermore, patterns such as those identified in the prs\section are recurrent. In an
exemplar-based approach, the categorisation of phorwtitsfdepends crucially on recurrent
experience of particular associations between phonetio fand information at some other
level. For example, patterns of allophonic variation leadabust categorisation, since the evi-
dence for such patterns — that is, for associations betweggnental features and, for example,
syllable structure — is highly recurrent, and an orientatmthese patterns facilitates the pars-
ing of the signal indblom 1992 Pierrehumbert 2003 Recent work reported, for example,
in Couper-Kuhlen & Ford2004), has established a variety of recurrent associationsdstw
phonetic events and the sequential organisation of talktgraction. The combination of re-
currence and demonstrable participant orientation toghtufes involved constitutes empirical
evidence for phonological categorisation in an exempéaebl approach.

Finally, in the case ogéigenlijk the occurrence of the word is itself associated with a par-
ticular range of pragmatic contexts, in a way ttteor Johnare not. As a ‘discourse marker’,
eigenlijkhas a relational function, and as such it focusses attentidhe particular pragmatic
context it occurs in in a given instance. When for an item o tfpe, phonetic patterns can be
associated with pragmatic information, an analysis in seofilexical categorisation is particu-
larly plausible.

3.2. Word-level representation

If we accept that the patterns identified in Sectibare to be accounted for in terms of the
lexical representation aigenlijk how can we conceptualise this representation?

A useful way of looking at an exemplar model of representat®in terms of a multi-
dimensional perceptual maBierrehumbert 2002Bivariate scattergrams such as F1-F2 vowel
plots are two-dimensional examples of such a map. A voweltpjcally contains points relat-
ing to single tokens, organised into sets with categoryi&beferring for example to phonemes.
An example is given in Figur@. Here the circles represent statistical distributionshfesved
tokens, and the labels indicate what type of category then®lkre exemplars of — in this case
phonemic categories. Under this view, exemplars can beeatkén locations on the perceptual
map, associated with labels according to their proximityamna shared behaviour with other
exemplars.

Staying with phonemic categories for ease of expositiothis framework ‘phonemes are
sets of phonetically similar variants, and ... these véasiane clustered in groups, such that
what we analyse as allophones constitute salient contéxuletermined prototypesBybee
200153). Figure8 represents an exemplar set associated with the phoneragoecgil/. Again,
the circle encompasses a statistical distribution of atesktokens associated with the category
/Il —i.e. arange of remembered laterals. Let us assume thes agiants are organised in such
a way that ‘dark’ variants are on the left of the set and ‘Cleaes on the right, for example
with reference to F2 values. In many varieties of Englishyal as Dutch, ‘clear’ and ‘dark’
laterals are distributed differently: ‘clear’ lateral®associated with syllable onsets and ‘dark’
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/i/ y u/
Q\ Jal

Figure 7: A two-dimensional map with category labels

F1

F2

laterals are associated with syllable codas. This patteragresented in Figui@in terms of
two labelled subsets of the set of exemplars associatedWith

N

CODA ONSET

Figure 8: Allophony in an exemplar-based phonology

It is important to note that the labels of these subsets arphametic descriptions, as in a tradi-
tional generative statement of allophony of the tyipe [1] / .... Rather, the labels are ‘func-
tional links to other levels of representatioRi€rrehumbert 2001840) — in this cas@®NSET
andcoDA refer to units of syllable structure, anid refers to a term in an abstract (phonemic)
system of contrast. The relationship between label and pkaraet is one of association, not
derivation® In language production, phonological processing consis&ssociating the most
highly specified set of exemplars with the various strudfpositions. In this case, if a syllable
coda is filled by ¥, the representation in Figuspecifies that an exemplar is selected from
the set specifiedoDA rather than that specifieoNSET.” In perception, matching an incoming

5This non-derivational approach to allophony is similarhatttaken in Declarative Phonology, which treats
allophony as ‘the different interpretation of the same elatin different structural contextsCpleman 1998.78).

’Again parallels with Declarative Phonology — and ‘unificatibased’ frameworks in general (see
Pollard & Sag 199%— can be observed here: the procedure of matching struatois and exemplar sets in
building linguistic structures may well be formalisablesagnification procedure.
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lateral to remembered tokens on the map in Figpeovides structural information — that is,
information about syllable structure — which facilitatesging.

Let us now turn teeigenlijk In Bybee’s usage-based phonology, the main units of lesega
resentation are words and frequent phrases. Generatisater smaller units, such as syllables
and phonemes are assumed to emerge from these word and m@peesentations in language
acquisition, as they facilitate processing (k@®lblom 1992 Pierrehumbert 2003Word-level
representations can be conceptualised in the same way asrpbdevel representations. First
consider Figur®, which represents the relations between the categorigsglisshed in Section
2. There is the morphosyntactic—semantic categogenlijk the three syntactic categories (of
placement in the turRYNITIAL , MEDIAL andFINAL; and the three contextual, pragmatic cate-
goriesCONT, cLos andDIsP, which refer to sequences describing@nTradiction or paradox,
TCUs marking thecLosure of an extended turn or the abandonment of a multi-turiniggt
andpispreferred-response sequences, respectively. The catememnlijkis, of course, associ-
ated with all other categories. Figu@durther represents the observations thabisprreferred-
response sequencesgenlijkoccurs in all three syntactic positions, that this is theyame of
the three pragmatic contexts in whielgenlijk occurs turn-finally, and that in TCUs marking
the cLosure of an extended turn or the abandonment of a multi-turiviggteigenlijk only
occurs in turn-medial position.

eigenlijk
INITIAL FINAL
CONT CLOS DISP

Figure 9: An exemplar-based representatiorigénlijk category network

In an exemplar-based model, each of the combinations oteded features can in principle be
associated with a set of exemplars. Figli@aepresents the main patterns described in Section
2 in terms of sets of exemplars associated with the categiorieigure9. In Figurel10, the big
circle represents a set of exemplars associated with thé-lgeel categorgigenlijk organised
along multiple phonetic parameters. Assuming (arbityatihat in Figurel0, highly reduced
forms of eigenlijk are on the lower right side of the circle and ‘canonical’ ferare on the
upper left side, the labels referring to pragmatic context syntactic placement — here only
FINAL, for clarity — can be associated with partly overlappingseib of the overall set of
exemplars okigenlijk The size of the circle roughly reflects the range of the Wamaand the
location reflects central tendency. For example, TCUs whiahk thecLosure of an extended
turn or the abandonment of a multi-turn activity are asgediavith a relatively narrow range of
variation centred around highly reduced, monosyllabio#®ofeigenlijk which also occur in
sequences describingcaNTradiction or paradox, but not frequentlyinspreferred responses.

8] leave the relation between placement in the clause anéiact in the turn aside here.
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eigenlijk

FINAL
CONT

DISP

CLOS

Figure 10: An exemplar-based representatioaigénlijk labelled exemplar sets

Again, in production the labels function as pointers to tlestappropriate subset of exemplars
for a given word in a given context — syntactic, pragmatic threowise. In perception, match-
ing an incoming signal to stored exemplars, with referemcthé phonetic parameters of the
perceptual map, also provides structural and contexté@ainmation through the labels associ-
ated with the map: in the case eigenlijk when a form such ask’] is perceived, it is likely
that in addition taeigenlijk the labelscLos andcoNT will be highly activated, bueiINAL and
pIsP will not.®

3.3. Beyond the word: specification paths and schemas

The representation in Figud® is schematic and partial, but it gives some impression of how
a word-level representation may be conceptualised in ampbeg-based approach. The ques-
tion we need to address now is how the wider phonetic patarmgich eigenlijk has been
shown to be a part can be accounted for in this approach. $cetid, let us return briefly to

the representation of allophony in Figu8elt will be clear that ¥/ is not the only phonemic
category that is associated with exemplar sets labellesleT and CODA: for example, aspi-
rated and unaspirated voiceless plosives will be diststged in a similar fashion. In these
representation®NSETandCODA can be seen as underspecified category labels; in the case of
Figure8 the full specification paths aré/|bNSET and 1/|coDA, respectively® Thus, all cate-
gories with the terminal pathx/|ONSET together define the system of contrast associated with

9Experiments have shown that when faced with a ‘reduced’ fdisteners often report hearing segments
that are not apparently present in the signal; for examplenavprompted, they report hearing /I/ inigk]
(Ernestus et al. 200Xemps et al. 2004 On the face of it, this seems to provide evidence agairshtipoth-
esis that citation forms have raopriori status. Space restrictions permit a full discussion ofdliieslings, but one
way of accommodating them in an exemplar-based model is pothgsise that in processingxk] in analysis
tasks such as those usedbnestus et al2002 andKemps et al(2009), the exemplar set of a word category is
activatedas a wholewith all of its associated phoneme labels, and that morelygpecified subsets — e.gisP
in the case okigenlijk— are difficult to access out of context.

1°The order of the category labels in the specification patimsgertant in a formal analysis, but does not matter
much here.
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the syllable onset, and all those with the terminal patlcODA together define the coda sys-
tem. These systems of categories with shared specificatithis pllow for generalisations to be
made — for example, that aspiration is a feature commonlgesl in syllable onsets, but not
in codas, while for velarisation the opposite pattern hétdsccording toBybee(2001), these
generalisations are stored in ‘'schemas’ — ‘emergent gép&tians over complex representa-
tions’ (Bybee 200139) — which exist alongside lexical representations aednegassociations
between category labels and phonetic features that arereatacross multiple lexical repre-
sentations, such as the association between syllable andaispiration. These schemas add
productivity to the model, in that they provide a templatetfee production of ‘new’ items —
in the case of aspiration, of consonants that have not bestopisly heard in onset position.
We can apply the same analysis to the representati@igehlijk the labels of subsets are
underspecified; for example, the full specification patitobs would beeigenlijcLos. To-
gether, all exemplar sets labellgLos define the overall phonetic characteristics of TCUs
which mark the closing of an extended turn or the abandonwfeatmulti-turn activity. Gen-
eralisations over these sets are stored in schemas. Fopkxatrcan be observed that claims
of lack of knowledge occur both in TCUs which mark the closoigan extended turn or the
abandonment of a multi-turn activity and in dispreferrespanses. Phonetically, these are quite
different; they tend to be relatively reduced in the fornien, relatively unreduced in the lat-
ter. If we assume that a phrase likeweet (het) niets a lexical unit (se&cheibman 2000 it
is likely that its representation is similar to that in FigdO, with biIsp andcLOS associated
with different subsets of the overall exemplar set. TogethigenlijkcLos andik weet (het)
niet/cLos allow for a generalisation as to the areas of exemplar setsettaus the sets of
phonetic parameters — with which this particular pragmeistext is associated. In turn, this
generalisation, recorded in a schema, allows any othersvorgbhrases used in this context
to be associated with an appropriate phonetic form. Thersater the structureLos would
contain this phonetic generalisation, as well as the gésatians thatigenlijkand claims of
lack of knowledge routinely occur in this context; in othesnds, it would define a prototypical
form associated with this structure, based on the accustuatperience of actual exemplars.

4. Discussion

The analysis oéigenlijkproposed in Sectio8 is admittedly sketchy, and various questions re-
main to be addressed. For example, what are the phonetimptaes along which exemplar sets
are organised? Exactly what kind of category is that labellegyenlijkin Figure10? How can
we conceptualise the ‘schemas’ referred to in Sec3i@A Is the representation efgenlijkthe
same for all speakers? With respect to this last questianfraamework based on the notion that
the lexicon is shaped by experience, it must be assumedabtlaimdividual language user has a
unique lexicon. This raises a following question: if a spakoes not exhibit the full variation

1 Again, parallels with Declarative Phonology are eviderehan exemplar-based framework fits well with
the ‘polysystemic’ declarative approach@bleman(1998 andOgden(1999. SeeHawkins & Smith(2001) and
Hawkins(2003 for discussion.

2Closely related to this is the question of what constitutesnetic similarity in this approach. S@oleman
(2003 for an outline of a multi-parameter, spectral signal pesogg method that could help address this question.
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pattern described here fergenlijk but instead shows a preference for a particular form across
contexts in which other speakers show structured varigasns the case for some speakers
in the present data set), does this mean this particulakepsdexical representation is less
complex, or does it mean that he does not exploit the contglexihis lexical representation

in production? After all, the categorisation of examplasdacilitates perception, even if it is
ignored in production — and language users clearly stor¢ @f knowledge of sound patterns
that is used routinely in perception, but not so much in potida: for example, knowledge of
regional or social accents other than their own. In gen#ralrelationship between production
and perception is as yet ill-defined in the exemplar-basgdoaeh (cf.Docherty & Foulkes
2000.

These issues notwithstanding, the analysis has a numbesmiging features. To see these,
let us compare the analysis briefly to a previous analysie@pthonetics of the German coun-
terpart ofeigenlijk eigentlich(Kohler 2001. After describing the range of variation associated
with eigentlichin the speech of a single speak€ohler (20018) asserts that

In view of this large variability produced by the same speakes inconceivable
from the point of view of a mental lexicon that these formsdiferent lexicaliza-
tions for this speaker which he accesses under differamtsinal and contextual
conditions. These forms must refer to the same lexical itethis speaker's men-
tal lexicon, with phonetic adjustments under contextual situational conditions,
and statistical variation within the degrees of freedonhangynchronization of the
articulatory components.

On the face of it, this assertion is incompatible with thelgsia developed in this paper: on the
basis of psychological experiments such as those repoyteddhs et al(2002), the exemplar-
based approach accepts the fundamental hypothesis tkatdt inconceivable that different
variants are different lexical items. Still, on closer iaspon the difference between the two
approaches is not so great. First, recall that in the arsabfsigenlijk the exemplar sets labelled
CONT, FINAL etc. are not completely separate: some of them overlap picate and all of
them are part of the overall set of exemplarseaenlijk— or in other words, all share the
structural specificatiorigenlijkx. In this sense, the variant forna® refer to the same lexical
category at the word level; the difference with Kohler’s eggeh is that other lexical categories
‘intervene’. In a full analysis in Kohler’s approach theskl#ional categories, such aoNT or
FINAL would of course be represented too, but at the level of pimimaplementation rather
than in the lexicon.

Second, recall that the exemplar-based approach assuates#émplars are organised along
multiple phonetic parameters. Therefore, any lexical g@atg associated with more than one
exemplar is in effect associated with a range of variati@mg@lmultiple phonetic parameters,
rather than necessarily with single target forms. For exapgiven a representation of the
allophony of I/ as in FigureB, the specification pathi/[ONSET points the user to a range of F2
values observed in tokens of this category. In articulatmglementation, this perceptual range
is translated into a range of gestural settings betweenhwhidn the absence of interacting
categories — variation is allowéd.As such, these ranges of parameter settings correspond

Bpierrehumbert2001a implements this through random selection of exemplamsfsets that are not further
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closely to Kohler’s ‘statistical variation within the deggs of freedom in the synchronization of
the articulatory components’. Again, what sets the two apgg@nes apart is not what categories
are represented, bat what levelthey are represented: much of what in Kohler’'s approach is
covered by phonetic implementation rules is covered byclxepresentation in an exemplar-
based model.

As indicated in Sectiof.1, an exemplar-based model mustincorporate a level of ployaét
which perceptual representations are translated intomeotamands. In much previous work,
including that by Kohler, this level is a very complex onewdiich general physiological con-
straints interact with highly detailed, language-specdantextually motivated ones of the type
‘in contextx, implementy with featurez (cf. Keating 1998. In an exemplar-based model, on
the other hand, the level of phonetic — i.e. articulatory —plementation is relatively impov-
erished, containing only general physiological constsiall context-bound regularities are
accounted for in terms of lexical representations and selsdirat express generalisations over
these representations. The ‘automation’ effect of reggateduction Bybee 200} and the no-
tion of effort minimisation Lindblom 199Q are examples of such physiological constraints, in
the sense that these are general features of motor behaVloough shaping language pro-
duction, these features may affect the nature of lexicalessmtations, but importantly, their
application is constrained by lexical representation, i@y play no role in theselectionof
target forms or ranges of variation.

For example, in the case efgenlijk the occurrence of close to canonical forms in dispre-
ferred responses does not necessarily mean that in thisxtpapeakers do not minimise ar-
ticulatory effort; rather, they minimise articulatory eft within the parameter ranges specified
in the lexical representation eigenlijkbisp. Over time, this may result in shifting parameter
ranges, as in lenition and grammaticalisation proceg$iesréhumbert 2001#Krug 2007, but
for any given speaker at any given time, the selection ofelpsameter ranges is indepen-
dent of any physiological notions. Thus, an exemplar-basedel incorporates functionalist
principles, but is compatible with the stance, takerHaje & Reiss(2000 andOhala(2005
— against functionalist Optimality Theory accounts sucthas ofKirchner(2001)—that these
principles play no role in phonologicalognitivecomputation. From a methodological perspec-
tive, the central role of lexical categorisation in accangpffor variation in an exemplar-based
approach means that in investigating reduction pattehesletvel of phonetic implementation
is ‘the last resort, the place to house those patterns whinhat be systematized in any other
way’, asSimpson(2001 38) proposes.

Of course, the simplification of the procedure of phonetiplementation comes at the cost
of greatly increasing the complexity of the lexicon. Howe\as indicated in Sectiof, this
complexity is motivated by the need to account for the rolérefuency in shaping linguis-
tic patterns, and the interactions between linguistic atichdinguistic knowledge; and it has
provided valuable insights in areas in which traditionahgmative phonology and Optimality
Theory fall short, such as language developm$terfberger 199Pierrehumbert 200&nd di-
achronic changeBybee 2002Beckman & Pierrehumbert 20R3vVioreover, it has already been
shown that an exemplar-based analysis of structured mariiagtrelatively neutral with respect to
production vs. perception. A relatively impoverished péibmimplementation procedure keeps

categorised.
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it that way: it allows an incoming signal to be mapped ontadalkrepresentations almost di-
rectly. In a framework such as Kohler’s, on the other hand;gg&ion involves applying a very
complex phonetic implementation procedure ‘backwardsirtove at a representation that can
be matched with a lexical one — a process which may well regadditional computational
machinery (sedohnson 2008r discussion). Future research will need to show whethapb
the complexity of exemplar-based models is problematimfeocomputational and cognitive
perspective. So far, computational implementations ssigipat the ‘head-filling-up problem’
attributed to exemplar-based models is more apparent daiJohnson 199 Kirchner 1999
Pierrehumbert 2003In order to make these implementations as realistic asilples detailed
empirical work is needed on the categorisation of rangelonptic variation in actual language
use. This paper has been a contribution to this project.
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