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Preface

The present thesis — although quite unexpectedly sambines several approaches or rather
scientific branches | am highly interested in. Moty does it shed light on a quite infrequent
and thus special development of the English languiagloes so not merely from a linguistic
point of view but is incorporated into the wideartework of Evolutionary Theory. Thus |
could not only acquire deeper insights into theenttintricate mechanisms of phonology,
which is a field | will continue to work in aftehé completion of my studies — what is more
is that | could show that language cannot be seeseparated from the rest of human cogni-
tion and biology (a fact that is widely acknowleddaut not merited enough, | feel) and that
even seemingly exclusively phonological processesdevelopments are somewhat guided,
So to speak, by cognitive processes.

| could not have written this paper without theighsful thoughts of many linguists,
most importantly Wolfgang U. Dressler and Katarz{dmubalska-Kotaczyk who developed
the framework of morphonotactics, a theory that sy opinion — is groundbreaking for any
future research in a combinatory field of linguistand cognitive science. My greatest thanks,
however, belong to the people who made the chadlehgvriting this thesis more bearable by
providing infinite support both with regards to fassional knowledge and emotional com-
fort: my partner Lukas, family and friends and mally my supervisor Nikolaus Ritt, who

was and will be a source of answers to even thé mimsl-boggling questions.
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Part 1 — Preliminaries

“Culture” refers to the process whereby particuleinds of learning contagious-

ly spread from person to person in a community rmnttls become coordinated

into shared patterns, just as “language” or “a deit” refers to the process
whereby the different speakers in a community aedughly similar mental
grammars.

Steven PinkerThe Language Instinct



O Introduction

This paper tries to account for the English regplaral suffix {-es} in historical terms.
As is well known, the Modern English plural morpreens realised by three distinct

forms, or allophones:

(1) (@) [s] as ixats[keets]
(b) [z] as indogs[dpgz] orbins [binz]

(c) [1z] as inhouseghauzz]

Usually, the underlying lexical representation loége surface forms is taken to be the
voiced /z/ and [z] is regarded as its default esgian (cf. e.g. Pinker 1999), while the
forms in (1a) and (1c) are interpreted as the prtsdof assimilatory and/or dissimilatory
processes respectively:
(2) (a) Lexicon:

{/z1}

{gL}

Default output = [z]

(b) Phonological processes accounting for diffesemface forms:
z> s/ [Cuoicd _#
z > 12/ [Cisibitan] _ # (Dressler 1985: 12)

At first sight the well-established allomorphiesatved in the expression of plural {-es}
strike one as expectable and unspectacular. A diegotakes place after voiceless ob-
struents, andi/fepenthesis prevents phonotactically awkward ssopegeof two sibilants.
Nevertheless, there is also something rather extirzary about the Modern English reg-
ular plural, namely the fact that its default reafion is [z], i.e. a word-final voiced frica-
tive.

This is interesting, because even though word fioated fricatives are well estab-
lished in English (/z/ for example ilaze ease graze maze prize /v/ in leave strive,
hive, love, give, hayetc.), they are typologically speaking rare. Téason for their rari-

ty is normally assumed to reflect physical reswits on articulation (Westbury & Kea-




ting 1986: 157, cf. Ohala 1983) on the one hand, @erceptual difficulties on the other
(Denes 1955: 761). Thus, voiced codas are prevdrdgedsurfacing — or get historically

lost — through processes such as final obstruericiag in a large number of even unre-
lated languages (see e.g. Blevins 2006: 120f). Aseties of English, such as in parti-
cular Scottish English, reflect them.

Furthermore, the voicing of the English plural {esflects a rather recent deve-
lopment. The morpheme goes back to OE {-as}, wknels the regular plural of OE mas-
culine a-stems (such as O&fan— stantas ‘stone’)! In Middle English, the suffix came
to show up more and more frequently as <-es>, wasogically extended to more and
more members of other inflectional classes, andahteraly became the only productive
and truly regular plural suffix in English (see .efgsiak 1968: 79). Crucially, however,
both the Old English and the early Middle Englighnis of the suffix were invariably
pronounced as voiceless, as during those earlpgserioiced fricatives could not occur
in final positions, so that realisations like [ax][oz] for <-as>and <-es> respectively
would have been impossible.

In Old English voicing was not phonologically cagtive among fricatives. Instead
voiced and voiceless fricative realisations wergritiuted complementarily. Thus, the
/sl phoneme was realised as either [s] or [z], dejpg) on the environment. Basically (cf.
e.g. Horobin & Smith 2002: 53, Pilch 1970: 58),ced allophones exclusively appeared
under the following conditions: (1) in intervocaposition prother['bro:dr]), or when
occurring between (2) a vowel and a voiced consofeanursien[a’kurzian] “to curse”)
or (3) between two voiced consonardaagwererfan’zweran] “to answer”) (Jordan 1974:
185). In any of the other possible positions, tbeeless allophone [s] occurred, and this
includes — most importantly in the context of tthiesis — also the word-final position.

As far as the lexical phonological underliers of @iEatives are concerned the the-
oretical question raises itself whether they shdaddconsidered as unspecified for voi-
cing or whether one of the attested surface foimosilsl be regarded as underlying. Since
this thesis is strongly grounded in natural phogpld follow the assumption that also
phonological underliers represent fully specifieticalatory targets (cf. Dressler 2000).
Since it is also assumed in that framework thatiueiral default for obstruents is to be
voiceless (cf. Stampe 1979), | shall think of Olagksh fricatives to be lexically voice-
less and to undergo voicing assimilation in theirmment of vowels and/or sonorants.

For the Old English plural morpheme {-as} this medmat it would have been voiceless

Y In Old English, there existed of course many othiys of plural marking as well, reflecting the ey
of inflectional classes and genders of OE nounsggdd 972: 107).

3



both in the lexicon and in its surface realisatigpsssible assimilations in connected
speech due to external sandhi will be neglected)her
Now, when one considers its Old English predecesker morpho-phonology of
the Modern plural suffix {-es}, and the historigalocesses giving rise to it, appear not
nearly as self-evidently natural than a first, $ylonic assessment seems to suggest. Of
course it is still true that the distribution of allophones reflects, in a rather natural way,
properties of the stem final segments: sibilantggér /-epenthesis, and voiceless ob-
struents trigger devoicing of lexically underlyifig/}. Yet, it is rather puzzling that {/z/}
should at all have become the lexical underlier [@htdhe default realisation of the mor-
pheme in the first place. After all, we have sdwet tvord final obstruents are preferred to
be voiceless on grounds of apparently universdiepeaces, and final devoicing rather
than voicing is a typologically frequent procesbug, given that Old English and Early
Middle English realisations of the plural suffixag} and {es} were already voiceless,
and taking schwa-loss for granted for the time ¢pethe developments that would seem
most natural to expect ought to have resultedModern English plural which, similarly
to its OE and ME ancestors, is voiceless in thestlgithg lexical representation, resulting
in phonetic realisations as given in (3).
3)

bees [bi:s]

bins [bins]

kicks [kiks]

After all, rhymes such as V/s/, [son]/s/, anddee/S/ are phonotactically perfectly legal
in Modern English.
The phonotactically ill-formed sequence C[+sibi]&sitcould once again be preven-

ted from surfacing by vowel insertion, as in (4);

(4) hl-epenthesis
D> 1/ Cssivilang _ +{S}
wishes  [wifis]
masses [maess]
and the similarly ill-formed sequence.(icef/s/ could be prevented by either persevera-

tive assimilation as in (5)a or by anticipatoryiaskation, as in (5)b.




(5) a. Perseverative voicing assimilation
S=> z/ Clson +voicd _ #
legs [legz]

leaves [li:vz]

b. Anticipatory voicing assimilation
Clso] =2 [-voice]/ _s#

legs [leks]

leaves [li:fs]

Yet, this perfectly plausible scenario is not time evhich seems to have actually unfold-
ed. Instead, it appears as if the inherited {-sffisthad undergone the rare and unex-
pected process of final voicing. That is the puzgkech this thesis attempts to address.
Specifically it will discuss the following questisn

1. Why did the default realisation of the plural charigpm /(V)s/ to /z/, consider-
ing that (i) finally voiced fricatives (and/or obsénts in general) are marked, or
dispreferred, according to Natural Phonology @&fampe 1979, Donegan &
Stampe 1979, 2009) and other theories that dehlmétrkedness, and consider-
ing (ii) that final obstruent devoicing is commanmany other (Germanic) lan-
guages? In other words, what was it that motivétecemergence of the lexical-
ly voiced {-z} plural?

2. What processes exactly were involved it its emergenSince the plural was
voiceless in Old English and also in the earlieiqus of Middle English, some
development must have taken place which resultedciorrespondence between
OE and EME /s/ and ModE /z/. But was this a purehprimarily, phonological
development, i.e. the implementation of an originphonetic voicing process
such as s> z / __#, or was the reinterpretation of the lelioaderlier of the
plural morpheme motivated by different factors,tthy not even have been

primarily phonological?

In theoretical terms, the problems just outlinedl e approached on the basis of the
theory of morphonotactics (Dressler & Dziubalskadtayk 2006), which is itself

grounded in Natural Phonology and Natural Morphgld@n the basis of morphonotactic




theorising, the hypothesis will be developed that feature of voicing established itself
in the plural morpheme, because of the role it gdiayn indicating morphological com-

plexity and thereby distinguishing plural formsrfreimple, lexical items. This hypothe-
sis will be empirically tested by means of a corptisgly employing the Penn-Helsinki
Corpora of Middle English (PPCMEZ2) and Early Modémglish (PPCEME) (Kroch et

al. 2000, 2004).

Even more generally, the approach taken in thisisheflects an understanding of
languages as historical evolutionary systems (¢f. Blevins 2004, Croft 2000, or Ritt
2004). A language is thought to have a propertyp @onsist of several constituents, and
if one of these constituents is shared among teakgrs of a language, this implies that
is has been transmitted. This in turn means thgulstic constituents are potential sub-
jects to cultural evolution and can be explaine®arwinian terms. They will be histori-
cally stable only if they are succesful replicat@sd explaining their existence amounts
to explaining how they manage to get themselvesindted, and — in particular — why
they get transmitted more successfully than patknti actual competing constituent var-
iants. In the particular case of English plural +kiaug the question therefore is why the
constituents described in (2) above came to beitnégted more successfully than the po-

tential variants listed in (4) and (5).




Organisation of the Thesis

The present paper is structured in the followingnga: Chapter 1 establishes the ex-
planandum: The evidence for the assumption thattiterlying representation and thus
the default expression of the plural morpheme isea will be discussed, stressing the
special status of morphologically complex items.chapter 2 we will move on to the
problematic of final fricative voicing, showing hoavticulatory and perceptive features,
next to phonotactic constraints, would actuallyilithvoicing processes. To support the
assumptions put forward here, chapter 3 will previde theoretical background of the
thesis. Natural Phonology (Stampe 1979, Donegarta®nfe 1979 and 2009, and Hurch
and Rhodes 1996) as well as Evolutionary Phonol@&lgvins 2004, 2006 and Wedel
2006) indicate the inherent dispreferredness of{tb@ morpheme not only in English
but across the world’s languages. Hence it willabgued that a natural process of final
fricative voicing must be regarded as unlikely.

After a brief synopsis then the alternative propegh be introduced in chapter 5.
Applying morphonotactic thinking (Dressler & Dziublka-Kotaczyk 2006) it will be
shown that despite its unnaturalness, the voicathlpmorpheme displays considerable
advantages in terms of signalling function compaceids voiceless counterpart. Chapter
6 will then introduce the hypotheses formed onlihsis of the research interest and the
predictions made by the morphonotactic approactallyithe results of the corpus search
and/or the data analysis followed by a more detaliscussion of these will be presented

in chapters 7 and 8.




1 Describing the Problem

1.1 Identifying the Phonology of the Modern English Plural Morpheme

The Modern English plural marker is representedway written forms, namely either by
<s> as inshoes balls, legs kicks or by <es> after graphemes representing sibilant
sounds, as ibussesswitches or wishes’ Its phonetic realisations come in three forms,
depending on the preceding segments: as shown e /z/, /s/ oriz/ are possible
phonetic surface representations of <e)Ehis leads to the question whether there is a
single underlying lexico-phonological representatid these forms, what it might be and
how it relates to the attested surface represenwtiConsidering that plural forms sur-
face both voiced and voiceless depending on theedreg consonants as aats and
dogs there could be (at leadtwo possible scenarios: either the suffix indicgtplurali-

ty is lexically /s/, and this then assimilates twced environments (i.e. the voiced stops
[b,d,g]); or it is the voiced /z/, which then assates to devoiced consonants like [p,t,K].
How is it possible to decide which of the two formght be the underlying one?

An established solution — described very clearlyinker 1999 — is to distinguish
environments in which the faithful expression afidally underlying segments is pre-
vented by language specific markedness constréimts those in which it is not. The
surface forms in the latter can then be regardediettical to the lexically underlying
phoneme. In English, an environment that does @@msto interfere with the expression
of phonological voicing consists of vowels or samis (i.e. /l/, /m/, In/ and /r/). After
these phonemes both voiced and voiceless fricativesr (see (6) below), and are there-

fore phonotactically admissible.

2 Obviously, this only holds true for regular pluf@mation — irregular plurals including vowel aihation
or zero suffixes will not be of interest for thisidy.

% The other two possibilities, i.e. that the lekiegpresentation of the suffix isz/ or s/ are not discussed,
but similar arguments to the ones rehearsed abouddvapply to them as well.
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(6) voiceless voiced

pulse Stolz

fence lens

niece sheeze

farce furzeéUlex Europaeus’

Hence it is reasonable to assume that they doriggiet assimilation processes (Pinker
1999: 37). Instead, the absence or presence oingoig final coronal fricatives repre-
sents a phonological contrast that does not seebe¢ome neutralisédFurthermore,
morphologically simple words ending in vowels onsmants followed by voiceless /s/
(i.e. Ins/, lls/ or VIs/ are not only phonotactigaldmissible, but also much more frequent
than counterparts ending in voiced /z/: in paracuimorphologically simple words in /rz/
or /lz/ are hard to find, and words in /nz/ areyvaare, while words in V/z/ are at least
clearly rarer than words in V/s/. This goes to shbat there is no reason whatsoever to
assume that a process should be active in Endjigghvbices final /s/ after vowels or son-
orants.

Pinker’'s argument then ends as follows: since tgligh plural forms ending in the
consonant clusters /Iz/, Inz/, or /rz/, or in Vdré always realised with a voiced fricative,
although the devoiced /s/ would also be possibke tduthe ‘tolerance’ of the phonetic
surroundings as is shown in (6), the underlyingruihagical form of the suffix has to be
/zl and [z] its faithful default realisation (19988, cf. also Dressler 1985: 12).

By the same rationale, the surface realizationsafg] [z] must be due to active,
phonotactically motivated processes, since */kZpz¥ */tz/ and *[z/, *Isz/, *I{fz/,
*/d3z/, *I3z/ and */zz/ are unattested in simple items andefoee phonotactically illegal.
This motivates the analysis given under (2) above.

The problem which this thesis addresses is howptheent situation came about.
Its starting point is the observation that esthigltsviews are highly problematic. Most of
them assume that the PDE {/z/} morpheme was defiyeschwa deletion from an earlier
{/az/} variant, which in turn resulted from a sporadlital voicing of /s/ in the inherited
{/as/} morpheme. Thus, Pinsker (1974: 89-90) assutmatsa final voicing in some un-

stressed syllables and word forms occurred in #fecéntury, which he thought affected

* In non-rhotic varieties, neither /rs/ nor /rz/ ngoof course.

® It is, however, indicative that proper minimalrgaare hard to find among lexically simple iternst e-
xist if one counts contrasts between simple andptexnword forms, as ipence- pens niece—knees
false—falls.




items such awith, of and the ending —“es(Gs., Npl., 3sg)” (Pinsker 1974: 90). More re-
cently, a similar view has been expressed, for gkarny Ringe (2003), who also takes
the voiced default realisation of the plural monpleeto derive from earlier 46/}. His
view is based on arguments derived by means afmiateeconstruction (henceforth IR),
i.e. by “the exploitation of patterns in the syrmfic grammar of a single language or
dialect to recover information about its prehistqiiginge 2003: 244). Discussing the de-
velopment of the English plural system Ringe adskesa challenging aspect for IR,
namely the “secondary phonemic split” — this ddssithe circumstance that a formerly
conditioned allophonic split (e.g. the complemeyn@@istribution of voiced and voiceless
fricatives in OE) experiences a loss of the preistps for the split (Hoenigswald 1960:
93ff, criticised by Janda 2003: 411). In Old Enigltke factor that conditioned the voic-
ing of fricatives was — simplifying somewhat — th&ervocalic position of the fricative in
guestion. However, in cases where this conditi@sed to hold after schwa loss, voicing
was nevertheless often maintained throughout [seods. Among other things, this has
produced Modern English irregular plurals suctwatsesandwivesfrom wolf andwife,

as in (7)c. below, which contrast with regular plarlike those in (7)a and (7)b.

(7) Singular Plural Meaning
a. [riyf/ Iriyfs/ ‘reef’
lowf/ lowfs/ ‘oaf’
[sorf/ /sorfs/ ‘serf’
b. /rorv/ Inorvz/ ‘nerve’
Iveelv/ Iveelvz/ ‘valve’
/stowv/ /stowvz/ ‘stove’
c. [liyf/ Niyvz/ ‘leaf’
/lowft/ llovwvz/ ‘loaf’
Iwulf/ Iwulvz/ ‘wolf’

From such evidence and by means of IR Ringe reaarstthe plural defaulbz/ as the
ancestor of the ModE {/z/} morpheme (Ringe 20034R%is arguments are the follow-
ing: While the examples in (7)a and (7)b follow teual pattern, i.e. voiceless /s/ after
voiceless elements and voiced /z/ after voiced seggnrespectively, the structures in
(7)c appear to be odd. While the singular dispkysiceless stem ending the plurals end
in /v+z/ and hence these items fit into neitherugran terms of voicing assimilation.
From this Ringe draws the conclusion that an ugdeglplural suffix {/s/} (< bs/) is un-

likely, since forms such as /liyvz/ would not haxecurred as there would be no obvious
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reason why suffixation of /s/ to /liyf/ should nasult in /liyfs/. An underlying default
/zl (< Isl < bsl)is likewise regarded as improbable as this woulkeh@gven rise to forms
like /liyf/+/z/. Although in them a regressive voig assimilation, producing the attested
surface form /liyvz/, would be thinkable, it is neareasonable to assume that the voiced
suffix would have been assimilated to the voicekissn than vice vera(Ringe 2003:
255)

Ringe hence assumes that the final /s/ in thexsuftist have become voiced before
schwa loss. In his view the stem final fricativesuld have retained their intervocalic
voicing until the /s/ in the suffix hade becomeceaa, and would have been able to retain
it still longer when schwa was lost, because thescnant they came in contact with
would have been /z/, i.e. also voiced. Thus, theediate ancestor of ModE {/z/} must
have been §z/} (ibid.):

(8) */liyfl, pl. */liyf+ez/ > */[liyf], pl. *[liyvez]

Niyfl, pl. Nliyv+z/
Example (8) shows how the stem of the singular foehaves when encountering the
suffixed plural ending. Since final /f/ is in int@rcalic position it has to be voiced, pho-
netically, according to — still active — OE voicimgles. Considering schwa loss this
would result in an underlying {/z/} plural, leavirnge stem-final voicing intact (both in
structures like the ones in (8)b and the ones)o, @d being itself assimilated to [s] af-
ter voiceless stem endings as in (8)a.

In sum, like most earlier accounts, Ringe assurhes{fz/} morpheme to result
from a sporadic voicing of earlier word final /81. this thesis that established view will
be questioned and an alternative account will lopg@sed. Since final voicing is a highly
dispreferred and very rare phonological processillitoe proposed that the /s/ in the plu-
ral suffix remained phonetically voiceless untihg@ loss occurred, and then assimilated
first only to stem final voiced obstruents, yielglian alternation between voiced and un-
voiced phonetic expressions. As voicing came tgraelually (in a socio-linguistic, var-
iationist sense, i.e. on the population level) pilogised among fricatives, analyses
emerged in which voiced expressions of the plurélxswere taken to reflect voiced un-
derliers and therefore generalised to all stemsngnid voiced segments (i.e. also sono-
rants and vowels). These new analyses then sprebldeecame the majority because they

facilitated the recognition of plural forms as miooppgically complex.

® Because the stem final fricative would not haverbiatervocalic anymore, voicing on Old Englishnpri
ciples could no longer be assumed either.
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Let us evaluate this hypothesis in more detail gisirspecific example: The process of
schwa loss in final position and checked syllalilesught about a direct juxtaposition
and thus potential ambiguity of lexical and morgutic codas and/or coda clusters; i.e.
former morphological complexity is not indicated hyclearly distinguishable suffix
anymore but the expression of e.g. the pluralitpaidins is identical to the expression of
simple forms. Particularly coda types of /Vs/ os,/ms, Is/ would hence be highly am-
biguous (ME forms documented both in the Oxford IEhgDictionary as well as in the
PPCMEZ2):

(9) simple form complex form (plural)
ME  syns/synce [syns] synnes ['synas]
l l schwa loss
hyp. ModE since [sing| sins [sing|

Taking into account examples similar to the oneegiabove it becomes obvious that the
continuation of a voiceless plural default wouldisa problems in the successful decod-
ing of speech input. Although the context of thevarsation might render a distinction
between complex and simple forms less difficullyartheless ambiguous structures are
highly dispreferred.

But the assimilatory processes incurred by schvga laffered a solution to this
problem: Since assimilatory processes created angibtential underlying plural form,
{/z/}, in addition to the already established {/sthis new form could be used to signal
plurality since [nz] is not used in lexical items Rinker has stressed. Final fricative voic-
ing in morphotactic codas and/or coda clusters ditheérefore reduce the ambiguity cre-
ated by schwa loss. Potential articulatory and ptsweptual difficulties of the feature of
voice might hence be outweighed by the advantafjgeambiguous structures and a re-
duced effort of linguistic processing. This argutad¢ion is picked up by Dressler and
Dziubalska-Kotaczyk who developed the frameworkvidrphonotactics, which will be

discussed in chapter 3.2.
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2 Why the {/z/} plural is unlikely to have been praluced
through final vocing of /s/

In this section it will be argued that the voicertdtive in the Modern English plural is
unlikely to have been produced through a phonolilyienotivated voicing of earlier /s/.

The main reason is that word final consonants areally much more likely to undergo
devocing than voicing, and that voiced final coresun are therefore higly dispreferred.
We start by rehearsing the factors that make fileabicing (rather than voicing) such a

natural phonological process.
2.1 Articulatory Difficulties

There is no doubt that final devoicing processes haghly frequent across languages
(Blevins 2006: 121). The question arisdsythese processes are so frequently applied in
a variety of different languages. Clearly, finalding is not an inherited feature of the
languages that show it, since even completely ateéllanguages share this characteris-
tic, e.g. Catalan, Cushitic or Russian (Blevins 0020). Therefore there must exist
some type of triggering impulse for final devoici(feD) for it to become implemented
again and again in many different language famillegthermore these languages can
differ considerably in terms of phonotactics anddeeit is questionable whether there e-
xists a universal rule forcing the implementatidnF®, particularly because there exist
languages such as Modern English which do featnedlyf voiced phonemes. Although
linguistic features might consequently differ betwwehe world’s languages one aspect is
necessarily equal for all of them, namely the ljadal make-up of their speakers. The
physical requirements for producing speech, i.e.léihynx, the oral cavity including the
tongue, and the airstream produced by the lungssacg for breathing, are found in
more or less the same way in all human beings. €&pently it is reasonable to assume
that the triggering force for the wide-spread phmanon of final devoicing is to be found
in physical constraints.

The feature of voice in sounds comes about by iflraton of the vocal folds. This
vibration, however, is difficult to maintain if t{egressive) airstream is superglottaly re-
stricted; e.g. due to obstruents with a high lesektonstriction (Westbury & Keating
1986: 157, cf. Ohala 1983).The further back indhad cavity these obstruents have to be

articulated, the more difficult it becomes to realvoicing:
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Performance difficulty landscape for voiced obstruats (Bermudez-Otero & Borjars 2006:

735)
b d g
b: d: O

—
Apart from the place of articulation the duratiohobstruents plays a crucial role. The

longer the obstruent is pronounced and hence tigelahe constriction of airflow is pre-
served, the more difficult voicing becomes.
Although to a lesser extent, the performance difficlandscape as presented by

Bermudez-Otero and Borjars can also be applieddatives:

v o) z Y l
Vi o z y:

—
Again the place of articulation determines the lefeifficulty in producing voiced fri-

catives. The labiodental /v/ is therefore lessidlift to produce than the dental /8/. The
most challenging fricative apart frong//(which never occurs in word-final position!)
would consequently be the alveolar /z/, althougtunadly the places of articulation be-
tween the dental and the alveolar vary only to alkdegree.

Considering now English plural forms likebes, beadsr dogsit can easily be i-
magined how voicing should become close to impdessiot only do the voiced obstru-
ents [b,d,g] have to be mastered, moreover, thewolg fricative has to receive voicing
as well, a rather tedious work for the vocal foldspetter said for maintaining the air-
stream to produce the Bernoulli effect, which isp@nsible for the vibration of the vocal
folds involved in voicing. What makes things somatwvorse is that, in terms of place
of articulation, the English plural suffix itse among the more challenging fricatives if
produced in a voiced manner (onyy might present greater difficulties). Visualisitige
degree of articulatory effort involved in the pration of English plurals in their actual
realisation compared to an alternative realisati@n,assuming a voiceless default and
anticipatory assimilation as presented in (5) abgviciples of naturalness and/or, bla-
tantly speaking, convenience, would favour finalaeing:
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Degree of Articulatory Effort
Degree of Articulatory Effort
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Figure la: Articulatory Effort of Final Figure 1b: Articulatory Effort Assum-
Fricative Voicing ing Final Devoicing

If the plural formlegsis realised with final voicing, i.e. the “normaltq@uction, then
voicing has to be maintained (i) for the obstrugmit representing the first difficulty, but
also (ii) for the final plural suffix /z/, rendegnthe articulation of /legz/ radically more
difficult than for the finally devoiced /leks/ (s&égure (1)b), in which the sole problem
resides in the fact that the preferred syllablecstire (see following chapter) is violated —
which is naturally also the case for /legz/ —; hegrethe efforts required by voicing pro-
cesses are omitted. It appears hence to be anatdesplution to refrain from final voi-
cing, a path a multitude of languages have pursegd,German and/or many dialectal
variations thereof but also non-Germanic langudigesRussian (cf. Blevins 2006). Alt-
hough also final devoicing can be subject to furtlestrictions — some languages inhibit
for example the devoicing of certain obstruentslevbihers do undergo the process of
devoicing (cf. Dinnsen & Eckmann 1977, 1978) — enptete inhibition of final devoic-
ing as is the case for English (Dressler 1984:i8Mighly atypical. This complete sup-
pression explains forms like /legz/ despite théhraghount or articulatory effort. Interes-
tingly enough, there are varieties of English inichhthe total suppression becomes re-
voked: During his study of the devoicing of /z/American English Smith (1997) found
that the process of obstruent devoicing was maedyiito occur in phrase-final position
and also word-finally than word-initally (1997: 49%mith furthermore identifies an im-
portant source for FOD (1997: 495f.):

If the usual state of the glottis for voiced frivas is more open than for other
voiced sounds [...], maintaining sufficient transtabtflow to permit vocal
fold vibration will require greater airflow from ¢hlungs than for sounds pro-
duced with a more closed glottis, so vocal foldratlon may fail more often.
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In addition, just a small additional opening of tiiettis could lead to devoic-
ing.
This statement then underlines the difficulties ahhdire encountered when final fricative

voicing is attempted.

Turning to language acquisition the urge for dewgjas still present in the speech
of children. English speaking infants often producrginally voiced final stops as un-
voiced (Westbury & Keating 1986: 158). Although ttlesure voicing is higher (~30-
40 ms) than in underlying voiceless counterpari©{20 ms) (cf. Smith 1978), the ten-
dency for final devoicing becomes apparent. Nalyirak any infant across the linguistic
landscape, also English children are able to pescartually any possible phoneme and
hence also differences in voicing at least for stopsonants are being recognized from
early on (cf. Eimas et al. 1971). The problematithwegards to (final) fricative voicing
lies thus in the articulatory processes, and indbedacquisition of voicing in initially
occurring stops in terms of speech production meguiraining well into the second year
of the child (Eilers et al. 1984: 313, cf. Eiler881). Additionally, fricatives are the last
class or group of consonants to be mastered bgrehildue to the high amount of neces-
sary motor control (Drachman 1973: 69). Now somevguaprisingly, heavily natural
phonological processes such as the assimilatiomiok are acquired already at an early
stage (Menn & Stoel-Gammon 1995: 349). This imptlen the following possibilities
and/or patterns of English plural production. Ctald at least up to the age of two years
would produce plural forms such dsgsas [thks], since (i) the repressed final voicing in
dogleads to finally voiceless /k/ instead of /g/ anéreif the child realises that the plural
suffix is represented as [z] in its underlying forassimilatory processes prevent an actu-
al production of /z/ in favour of /s/, (ii) the faihat fricatives represent the most challen-
ging class of consonants for children it is saf@teume an even stronger urge for final
devoicing processes for the plural suffig than for words displaying final obstruents.
Hence the child may already be able to realisd fineing in dog however, the inevita-
ble devoicing of /z/ to /s/ in the plural form mtglead to an anticipatory process of as-
similation which affects the preceding /g/. A lessnplicated example might be the reali-
sation ofbeesas [bi:s], merely displaying a process of final @ieing without assimilato-
ry processes.

Now, children would be satisfied with a less costiticulation of plural forms and
would probably never produce finally voiced formsat faced with negative feedbdck

" Negative feedback is not restricted to explioitrections; it includes perceived difficulties in

achieveing an intended communicative effect, fansple.
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It could be argued that an unproblematic realisatibless difficult finally devoiced plu-
ral forms in terms of communicative success woult/ine outweigh the incentive of a-
djustment to the adult speech in terms of voiclngdther words, if a child would be per-
fectly understood when using finally devoiced plsirae. expending less articulatory ef-
fort without creating ambiguity, there would be gmod reason to change that realisation
of plurals to the more expensive voiced versiont 8ace children learning English as
their L1 reliably acquire the voicing of the plulffixes there must be an additional
triggering force. It has been shown earlier thtareing from plural voicing could lead
to ambiguous coda clusters which would then imghdecommunicative success. If this
were then regarded as negative evidence for chilgrg. communication takes longer as
the morphological processing is slowed down byuesq lexical homophones [cf. Dress-
ler & Diubalska-Kotaczyk 2006]) this could explaime acquisition of final fricative voic-
ing. This acquisitional process is facilitated hg tmorphophonological nature of the plu-
ral, which outweighs natural phonological predispass, thereby enabling an early mas-
tering of such patterns (MacWhinney 1978: 18).

The voicing of obstruents and/or fricatives is noty problematic for the speaker,
but also for the listener. Perceptual difficulties/e been examined in terms of cue validi-
ty. Differences in voicing can thus only be detdatehe preceding vowel is significantly
longer than before voiceless sounds (considerfeegvs. feed. Already Denes argued
that the same sound /s/ can be perceived as vesceleen occurring in isolation, but as
voiced when embedded in a voiced context (1955ff7éfl also Raphael 1972 and more
recently Wright 2004, Broersma 2010). This arguntamt also be applied the other way
round, i.e. voiced /z/ can be perceived as voickdnroccurring in isolation, but as voice-
less when embedded in a context of voiceless elesmnenthe case of plurals before an-
other word displaying a voiceless onset. Thus thieing of fricatives heavily depends on
its surroundings, and it is thinkable that slurspegech or noise in the linguistic environ-
ment renders the perception of voiced sounds piatiy difficult.

2.2 Preliminary Conclusions

So far it has been shown that final (fricative)ohog is an inherently unnatural process
governed by physical constrictions. The speechhdfien — who are less well trained
language speakers — omits final voicing at firsd &as to be learnt in a rather long pro-
cess compared to the acquisition of other linguifgatures. Even for adults voicing pro-

cesses require a certain amount of physical effiodt are therefore abandoned whenever
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final devoicing is possible, i.e. without potentdé¢crease in communicative success.
Since FD appears to be highly natural, then —ifatihg both articulation and perception
and hence being easier to acquire —, the standandthiat /z/ was produced through final
voicing seems to be somewhat abstruse, countegaatig natural principles of speech
production.

This now leads back to the central hypothesis ©f plaper. If the employment of
FD is only legitimate if it does not endanger conmmsative success, then consequently
final voicing can only be tolerated if it significtly increases communicative success —

for example via reducing the ambiguity of morphtitaand lexical coda clusters.

2.3 Phonotactic Constraints

2.3.1 Introduction

In the last section, arguments have been giventimayinal voicing of plural /s/ ops$/ is,
phonologically speaking, highly unlikely. It hasdmehypothesised that the emergence of
/z/ might be morphologically motivated instead, dese it may help to identify the word
forms ending in it as morphologically complex plui@ams rather than as morphological-
ly simple words. In this section we shall elaborthit& line of argumentation by discuss-
ing the domain of phonotactics, and in particuker $tatus of final consonant clusters. It
will be shown that they are also dispreferred inepuphonological terms, but that they
are often produced by morphological operations, dratefore serve as indicators of
morphological complexity. If phonologically dispegfed phoneme sequences can be-
come stable in a language for their morphologiaaialing functions, then this suggests
that the same might be the case for the single gthen'z/ as well, or that its emergence
as the default plural marker might be morpholodycalotivated rather than having been

brought about, accidentally, through a sporadicratiter improbable sound change.

2.3.2 Coda Clusters and Phonotactic Preferences

Especially in the plural forms of English wordsjoeal fricatives do not occur as the only
consonant in syllable- or word-final positions lawe frequently embedded in so-called
consonant clusters, i.e. strings of consonantald®uwor “a sequence of marginal sounds”
which are not interrupted by vowels (i.e. the dylkanucleus) or pauses (Vennemann
2012: 12). Within such aonsonant cluster several phonotactic rules haveetobeyed

(see e.g. Coté 2000). But even if a consonanteslistphonotactically speaking possible
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this does not automatically entail its actual usa language. Consonant clusters are gen-
erally dispreferred because a greater effort im$eof articulation and also perception has
to be employed compared to simpler CV structurdschvcounteracts the principles of
Natural Phonology. In Optimality Theory thereforbyo processes (*GbA and
*CoMPLEXCODA) select against final consonant clusters to reduteulatory effort (cf.
Prince & Smolensky 1993, McCarthy 2004). In addifivennemann came up with a va-
riety of rules which predict the preference of agles, the so-called Coda Law, also sup-
porting the preference of CV over CC structure8g8t21):

A syllable coda is the more preferred: (a) the #nahe number of speech
sounds in the coda, (b) the less the Consonantah@h of its offset, and (c)
the more sharply the Consonantal Strength drops tte offset toward the
Consonantal Strength of the preceding syllablesuscl

The terminus ‘Consonantal Strength’ refers to titeerent properties of sounds and can
be best explained using Zwicky’s phonological hielng in English (1972: 277):

(10) Vowels — Glides [r] [I] [n] [m] p] — Fricatives — Stops
A more fine-grained distinction is made by Restl& &nemann (2001: 1312):

Consonantal Strength Scale
4 Increasing Consonantal Strenght
voiceless plosives
voiced plosives
voiceless fricatives
voiced fricatives

nasals

lateral liquids [ sounds)
central liquids  sounds)
high vowels

mid vowels

low vowels

v Increasing Sonority

The underlying principles which these hierarchieféect are based on the sonority fea-
tures of the sounds (i.e. vowels are more sondiwass glides, which are in turn more so-
norous than fricatives etc.). These sonority festuare then packed into the ‘Sonority
Sequencing Generalisation’ (SSG), the gist of ihdgpehat the sonority peak of a syllable
(the nucleus) should be preceded or followed eibhyesingle segments or (consonant)
clusters with “progressively decreasing sonorithyga” (Selkirk 1984: 116). This implies
that plurals likedogs[dpgz] counteract this principle, as [z] is more saud than [g].
Blevins now points out that the SSG should notdgarded as an absolute constraint but

that it rather expresses preference conditions;tlagid neglect results in universal mark-
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edness values (1995: 211). This then explains ilmals such as ghz] — although dis-
preferred — can nevertheless surface.

Another approach to the markedness of syllablesndertaken by Dziubalska-
Kotaczyk, who argues that not only sonority shob&lregarded as crucial feature for
phonotactics but also the net auditory distanceiNBetween sounds occurring in clus-
ters: “[Word-finally] the net auditory distance befen the two consonants should be
greater than or equal to the sonority distance &éetwa vowel and a consonant neigh-
bouring on it” (Zydorowicz 2010: 571). Taking a loat the consonantal strength scale
we can see thatpgiz] again fails to fulfil this prescription.

Comparing Vennemann'’s, Selkirk’s and Blevins’ aaasuof syllable structure it
can be said that they all share the opinion théiha consonant cluster displaying a
sound sequence of obstruent-fricative is dispreteemd/or less preferred than fricative-
stop sequenc@sn final positions, but nevertheless, English ugs structure in plurals
and other word forms. The suffixation of nouns egdn obstruents with plurals thus
inevitably leads to phonotactically dispreferretustures. As is indicated in the conso-
nantal strength scale, voiced fricatives are momosous than their voiceless counter-
parts, and are thus even less preferred, whichaiély renders highly marked surface
realisations of plural items, e.dogs[dpgz].

It is worth mentioning that English does not représa general exception to the
proposed criteria of well-formedness in terms dfakje structure. The overall marked-
ness of voiced final consonant clusters is relef@nEnglish as well, as is confirmed by
the fact that certain repair mechanisms are impte@ae For instance there is a tendency
to delete voiced plosives in final CC-positiongy.€d/ infind or ground which conse-
guently rhyme withfine anddown (Vennemann 1988: 22). Other voiced obstruents have
been lost already in earlier times, resulting iommciations otlimb, lambor sing with-
out the voiced obstruents /b/ and /g/ respectivaljck furthermore states that diachronic
changes in syllables structures can be traced toattie tendency to reduce the weight of
syllables to ‘normality’. Normal according to Luidkcludes words displaying the fol-

lowing rhyme structures (cf. Luick 1898):

8 Morelli confirms the unmarkedness of fricativegstdusters also for initial positions. InterestingEng-
lish is thus regarded as “an unmarked type of laggl since solely this type of cluster is alloviedylla-
ble-initial position, e.gsport, ski, stuffalthough this contradicts the sonority hieraraidicated above.
Conversely, the — in initial position — more preéer stop-fricative structure is not allowed her@9@:
124).
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(12) Monosyllablic words: VCC or VVC
Bisyllabic words : VC, W
Trisyllabic words \%
Children’s language acquisition provides furtheidence for the dispreferredness of fi-
nally voiced obstruents and/or coda clusters. Si(li®v3: 13ff) reports that children
ranging from the age of 2.2 to 2.8 use the foll@piorms:

(12) a. dp ‘stamp’ b. mn ‘mend’
bap ‘bump’ daun ‘round’
gik ‘drink’ en ‘hand’
det ‘tent’ ben ‘hand’
deks ‘thanks’ ram ‘lamb’
fesit ‘present’ haen ‘hand’

This shows that consonant clusters are genera|yefierred and/or more difficult to ar-
ticulate than simple CV structures, which can bense the examples above. Even more
interestingly, however, if consonant clusters octluen only such containing two voice-
less obstruents as inckk’, whereas possible clusters ending in voicednsegs as in b)
are completely omitted by the children. Additioe&idence for the difficulties in produ-
cing voiced fricatives in general stems from aphasitients who seem to be — at least
partially — incapable of producing these sounds Kefrowski et al. 2003, Adam 2012
among others).

After having taken these arguments into accourg &ll the more surprising that
English displays not only coda clusters in gendvat,— as in the case of plural, 3rd per-
son and genitive markers even clusters which coacttéhe phonological hierarchy by
using the more sonorant coronal fricatives in tigltrcontext of obstruents. Resolving
the problem of final voicing would be easy: Insteadassimilating the fricatives to
voiced obstruents one could proceed in the oppasitetion and assimilate the stem-
final segments to the morphological suffix. In tase of the English plural, which, as al-
ready mentioned, has been realised with a voicéksgsin Middle English, this would
imply that the loss of inter-consonantal schwageig a reverse process of assimilation
which could eventually have ended in words likaents< freondesfriends’. This possi-
bility has to be dismissed, however, because theeens to be a general preference for
stem invariance.

Stem invariance, as opposed to stem alternatiorghwihould be required in such

pre-final devoicing operations as described abmve, useful tool for simplifying struc-
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tures and is particularly prominent in Pidgin oe@Gle languages (Foley 1988: 163). It is
characterised by the suffixation of morphemes withimcurring changes in the con-
cerned stem (Gardani 2012: 79, Haspelmath 2009:M3. would therefore inhibit plural
forms like [leks] forlesg.But even if the reverse process of assimilatiamoisa likely so-
lution to the discussed problem, there might berad#ttive pathways to be taken to omit
final fricative voicing, e.g. the implementation sgecific sound changes or cluster reduc-
tion processes.

Such employments of repair mechanisms are consideree unnecessary, howev-
er. Although final fricative devoicing in such itesmvould render more legitimate coda
clusters in terms of phonotactics, the hypothesisf@rward in this thesis presents con-
vincing counter-arguments. From a morphonotactiotpof view structures like ffgz]
fogsare perfectly legitimate and even desired in teanspeech processing as uncom-
mon coda types, so to speak, indicate the spdeiaiss i.e. the morphological complexity
of an item and sets it apart from lexical wordswNbfinally voiced /z/ became devoiced
in order to satisfie phonotactic requirements ttosild lead to homophonies between
complex and lexical items. Thus, although pluraiesaby /s/ and particularly /z/ often
creates phonotactically dispreferred configuratiadhgese are morphonotactically moti-
vated.

In the following chapter some of the theoreticauasptions on which this thesis is
based will be made explicit. The inherent markedrasdispreferredness of voiced ob-
struents in general and voiced fricatives in paltéicis discussed in several theoretical
frameworks, and it is widely acknowledged that doghe articulatory and perceptive
advantage of voiceless elements (in final posittbese are more frequent throughout the
world’s languages than voiced ones. In some thegimwysiologically or psychologically
grounded preferences play a greater role thanherst and the following section will
treat two of them in more detail, namely NaturabRtlogy as proposed by Donegan and
Stampe (1978, 2009) and Juliette Blevins’ (20046)Gramework of Evolutionary Pho-

nology.
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3 Theoretical Approaches to Phonology

3.1 Theories of Naturalness

Naturalness Theories above all else consider #atany and other physical restrictions
involved in speech production. The main line ofuangntation of this approach is some-
what similar to cost-benefit calculations — the @no find a balance between efforts of
mainly speech production and the gains thereoh) ssccommunicative success. In other
words, the different sub-systems of language asq@bgy or morphology should be-
come as effective as possible. The costs of speekide the ‘naturaf restrictions of the
‘language organ’, i.e. the oral and nasal cavitiiumans (not every sound is utterable or
perceivable) as well as limitations of the lingigcistapacity (Donegan 1978: 1, see also
Wurzel 1989: 1). The benefits on the other handdgssful communication) might out-
weigh the costs. Natural theory therefore “preséanguage (specifically the phonologi-
cal aspect [...]) as a natural reflection of the meemhpacities, and world of its users
[...]” and shows that “it follows naturally from theature of things” (Donegan & Stampe
1979: 126f, cf. Donegan 1978). Of particular ing¢rfer this paper is the refusal of Natu-
ralness Theories to see diachronic developments “and-aid derivative extension to

synchronicity” (Singh 1996: 10), but sees changthadase for linguistic understanding.

3.1.1 Natural Phonology

The framework of Natural Phonology rests on twomaillars: phonological processes
and rules. While processes are said to be innaterrdined exclusively by phonology
and not subject to ordering constraints, ruledeamed, lexically or morphologically de-
termined and they are also subject to orderingtcainss (Daniels 1975: 68). Since these
rules have to be stored in the lexicon they are eddled “lexical rules” (Dressler 1984:
30, cf. Kiparsky 1982). The purpose and/or functidrihese processes and rules is the
facilitation of articulation while at the same timpeeserving or even enhancing perceptual
characteristics of sounds and utterances (Stamp@: 2. So-called ‘best points’ of ar-
ticulation would then guarantee the best perceptiatct while at the same time requir-
ing “minimum displacement of lips and tongue froneit natural positions” (Lindblom
1972: 79). If there is an opposition of two possiphonemes, in which one of the pho-

nemes presents more difficulties in terms of akdibon or perception (as for instance

° Dressler argues that the term ‘natural’ is usedrba vague and intuitive sense. In his semiatonie-
work for naturalness theories he stresses the dpposf ‘natural’ vs. ‘conventional’ — what is natl is
not always the convention (1985: 280).
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voiced vs. voiceless phones), phonological procesdi “eliminate the opposition in fa-
vor of the member without difficulty” (Goman 1979). Whether or not two sounds are
in opposition or divergent depends on four critefjiarhe biasing environment must be
present, ii) the alternation is not restricted torpmological categories, iii) there are no
exceptions and iv) a phonetic similarity of the sgsiin question is required (Dubé 2012:
414). For the problem at hand all of the criter@ et as can be seen with the help of a
simple example:

(13) sin sins

[sin] a. [sns]
b. [sinz]
Two potential realisations are given for the plutaim sins— either the voiceless or the
voiced fricative. Now, (i) there is a biasing emviment (the preceding element [n]), (ii)
the alternation can be found within the same mdggical category, i.e. plural, (iii)
since there is no process of assimilation for lpgy¢ are no exceptions and (iv) [s] and [z]
are phonetically similar.

Resolving such an opposition of contrasting sowdaes not always maximise both
perception and pronounceability, though, but qfieguently there exist situations of
conflict. For obstruent§, e.g., it is more natural to be realised as ve&sl| however, if it
is preceded and/or followed by other voiced segmehen voicing would be more natu-
ral. This can be resolved only by suppressing eithe voicelessness of the obstruent or
its voicing in voiced surroundings (Wurzel 1989).2While German prefers the latter
method, English ‘encourages’ its obstruents to bereoiced particularly in the mor-
pheme marking the plural. In the example givenlB) {here are no assimilatory proces-
ses, hence one would expect the enforcement ofdiceless [s]. As Modern English e-
vidence shows, this is not the case, however. €asan behind the exceptional and/or
‘unnatural’ behaviour of plural morphemes will bep&ained in more detail in the follow-
ing chapter on morphonotactics. In order to betteterstand the building of English plu-

rals in general the process of assimilation wilbbiefly explained.

3.1.2 Assimilation and Dissimilation

The juxtaposition of two consonants displaying wagyphonetic features e.g. in forms as

dogsandcatsleads to effects of coarticulation, i.e. the nemining elements assimilate

19 Obstruents can thus be seen as a ‘natural cmsids with similar phonetic properties (cf. Kemstz

& Kisseberth 1977). Other possibilities for theidation of natural classes is the combination afrats

with “violate the markedness constraints in the samvironment” (Flemming 2005: 287), based on #ie a
sumptions of Optimality Theory (cf. Prince & Smodéy 1993).
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to each other. This implies that in the examplss fuentioned the elements will adjust to
each other in terms of voicing, enabling thus aseea articulation. Further assimilatory

processes are e.g. shortening, deletion or fugibrbpnegan 1978, Goman 1981, Dress-
ler & Drachman 1977). Dissimilatory processes.(dighthongisation or insertion, also

called “fortition” by Donegan & Stampe 1979) areif@ating language perception and

are therefore common in formal language (cf. Stat§#9, Lee & Howard 1974, Dress-

ler & Wodak 1982).

Types of Assimilation and Dissimilation
These two processes usually cause differences ithdi place of articulation, (ii) the
manner of articulation and (iii) the adaptationvoicing or devoicing (Roach 1991: 124).
There are several possibilities concerning thectloe of assimilation and/or dissimlation
(henceforth A/D) as well as the distance betwedactdfd sounds. The most importat
types of A/D relevant for this paper are the folioge

Progressive A/Ddescribes the effect of one sound on its succeawighbour, i.e.
the prior environment determines the following stsifl4)a. The inverse processref
gressive A/Don the other hand brings about the opposite effgreceding sounds adapt
to their right-hand environment (Davis 1998: 128)other words the articulators, while
producing sound A, in a way expect the upcominghddB and try to move in the posi-

tion required by the second sound:

(24) a.Progressive Assimilation
/pa:st/ passed
The voiceless fricative /s/ causes the devoicinfglbf

b. Progressive Dissimilation

/kis/ kiss + /z/ plural

A clash of the two fricatives and resulting impagmh of perception is
prevented by inserting the dissimilatory vowsél [kisaz]

(15) Regressive Assimilation
/siyg/ sing
The place of articulation of /g/ leads to theavislation of /nf> /n/
(compare the usual alveolar production imthhint)

The examples above are characteristipatial assimilation, i.e. the assimilating sound
changes in only one feature (place of articulatibtfgwever, sounds can alsatally as-
similate, i.e. every feature is being taken over which eguently leads to gemination.
The Latin prefixsub‘down’ for instance undergoes total assimilatiarthe environment
of [k,g,f,p,r,m] (Stockwell & Minkova 2001: 115):
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(16) sib —cumb ‘lie’ = suwccumb st —mon ‘warn’ - sunmon

sub —fer ‘bear, bring—> sufer sib —port > syoport

sub —gest ‘carry’ > suggest s —rog ‘ask’ > sur ogate
The examples given so far are instantiations otrercsubtype of assimilation, whereby
the affected sounds are in direct contact, heoogact assimilation But sounds can also
assimilate over longer distances, i.e. neglectmgrvening sounds (Lass 1984: 171). Dis-
tant assimilation can be witnessed in the Old Hegiiman plural forngesti‘guests’: The
Umlaut here is produced by the vowel /i/ in the ttessed syllable which causes the
fronting of the back vowel in the stemas) (Boase-Beier & Lodge 2003: 134).

3.1.3 Conflicting Naturalness

In addition to Natural Phonology, another subthdmag been established — Natural Mor-
phology. Morphological structures can be regardechaural (and hence unmarked) if
they are i) common, ii) acquired at an early ageianresistant towards language change
(Mayerthaler 1981: 2). As is shown by the Engliflrgd system, phonological and mor-

phological naturalness cannot be maximised at dn@estime, however, rather one area
positively develops at the expense of the otherr@&lul989: 18).

Naturalness Theory sees language as a system tefrsysvhere each sub-
system has its own optimality conditions and hemeteiralness tendencies. It
is therefore obvious that goal-conflicts exist bedw the naturalness tenden-
cies of the different sub-systems — most notablyvéen morphology and
phonology — and that these often counteract edwdr.ot

Dalton-Puffer (1996: 54)

Dressler even goes so far as to call the intenaaifgphonology and morphology, mor-
phonology, a necessarily negative, unnatural ptagylwhich prescribes rules counter-
acting the actual naturalness of phonology (19%): 8ometimes, however, both areas
seem to work well together, i.e. phonological nalturess goes hand in hand with an in-
creased form-function-mapping in morphology. Suehiprocal effects might also be
present in the English plural production — whilestobents are more natural when voice-
less, the voicing could serve the purpose of indigaa distinct plural morpheme. At the
same time a complete uniformity of the plural m@mpie cannot be realised since phone-
tic processes alter its surface realisation, asriimg a vowel between two sibilants in

houser necessarily assimilatory effects.
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3.1.4 Criticising Naturalness Theories

Is language (or at least phonology) then de faataral at all? Some critical approaches
to Natural Phonology stress the striking amounpladnological errors in children — e.g.
omitting final consonants, particularly in unstregsyllables; or consonant harmony (cf.
Vihman 1978) — and faulty recall of lexical itemgedto memory limitations (Aitchison

& Chiat 1981: 322). The point is that, if phonolagynatural, how can such errors occur?
Andersen suggests the division of phonology irgsiib-sets to check whether there is a

linguistic core underlying natural processes (1981):

“Language”

Social factors

Generalrinciples 0

learning and concept
formation

Figure 3: Is Language Natural? (Andersen 1981: 494)

As an example Andersen presents the /w/-sound eguin the language Fula which
can be realised differently depending on the suwlingesegment, being either a velar or a
labial. Crucially, the allophones do not indicatg &ind of morphological distinctiveness
(Andersen 1981: 501, cf. Andersen 1976); both gedad labials require a quasi identical
way of articulation. What follows from this is thitere clearly are some aspects of lan-
guage which cannot be grounded in other domaimsddoustics or morphology; and the
development of the two /w/-sounds shows that tleneo phonological account — and
therefore no natural one — but rather the diffegeresides in a diachronic development
(cf. Ohala & Lorentz 1977, Andersen 1981: 502),deean unnatural, inherently linguis-
tic, phenomenon.

What is neglected in Andersen’s critique, howeigegn account for such diachro-
nic developments. Even if a synchronic analysimonfuages cannot deliver a fully natu-
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ral account of linguistic phenomena they may b#llfound in diachronic processes. Fur-
thermore — as Andersen himself admits — naturatge®ses cannot be completely disre-
garded: Even if “language is not governed by forcgglicit in human vocalization and

perception” (Andersen 1981: 535, original emphaaisj hence there seem to be non-
natural features which play a role in languagesehare nevertheless subject to natural

phonological processes.
3.2 The Morphonotactic Approach

One attempt to reconcile Natural Phonology witheottreas of linguistics is made by the
framework of morphonotactics. It could be arguedt,tleven if the area of phonology
does not seem to follow natural predictions inraight-forward way, this nevertheless
serves the purpose of creating a natural languagerms of communicative success.
Therefore the field of morphonotactics engages nastthe field of morphonology, i.e.
“the study of the phonological structure of morplesin(Trubetzkoy 1931: 161). But
while Trubetzkoy's main interest lies in examinitige phonological make-up of single
morphemes, morphonotactics as proposed by Dre&sl@ziubalska-Kotaczyk in 2006
engages in the combination of several morphemesdre detail especially the diffe-
rences in terms of syllable structure and phonimadietween combinatorial clusters —
words consisting of several morphemes, likess-ed- and purely lexical items such as
restare of interest for this approach. Turning to corat clusters a variety of sapid ob-
servations can be made. Thus the voiced consohasteic/md/ solely occurs in mor-
phonotactic words aseem-edwhere it spans a morpheme boundary, but it negeurs
in lexical instances (Dressler & Dziubalska-Kotdc2006: 2). Apparently different rules
in terms of phonotactics have to be applied to dersnpnd simple words. This can also
be seen in the distribution of C(V)+coronal cluster simple and lexical items: As has
been shown before clusters involving the voiceaal /z/ can be found more frequently
or — in the case of /nz/ — even exclusively in nhotpgically complex words as plural
forms, 3% person singular verbs or nouns in the genitive cas

The base of morphonotactics lies in Dziubalska-Eoy&’'s Beats-and-Binding the-
ory of phonology (cf. Diubalska-Kotaczyk 2002, 20@iubalska-Kotaczyk & Krynicki
2007). Here it is reported that, “[s]ince clustars generally dispreferred, they can only
survive, if they are sustained by some force coantang the overwhelming tendency to
reduce towards CVs” (Dressler, Dziubalska-Kotac&Pestal 2010: 52). In the theory
of morphonotactics this force is taken to be thgnailling function of morphological

complexity. The /md/ cluster has hence only sumivenot being subjected to repair
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strategies like cluster reduction as in climb {kla— because it reliably signals the past
tense of verbs. This does not imply that morphastatalusters are spared from change
without exceptions, however. Diachronic sound cleangight indeed reduce morphotac-
tic clusters to lexical ones, but also the revenseess can be witnessed (Dressler et al.
2010: 64). Bybee (2001) proposes that the effeicsoond change or also phonetic pro-
cesses are incorporated into the lexical entriegoofls and phrases. This in turn fuels the
process in which the phonetic distinctions (e.g. fimture of voice) become either fully
morphologised (i.e. voicing unambiguously signdle plural of nouns) or associated
with particular words (Dressler, Dziubalska-Kotakz% Pestal 2010: 69). This view is
supported by Dressler (1985: 270):

The morphological indexicality of a PR [phonolodicale], i.e., the fact that
it often (redundantly) signals a morphological gats, is first an accident of
the phonologization of intrinsic allophones anditsf frequency of use in
morphological alternations. Then the phonologicaeiicality of a PR may
be downgraded in favour of its morphological indakty, and thus the PR
may be reinterpreted as a MPR [morphonologicallrule

3.2.1 The Strong Morphonotactic Hypothesis

Such reinterpretations of rules could have posiéffects on the signalling function of
words. According to the Strong Morphonotactic Hypsstis (henceforth SMH) a faithful
signalling function of morphological complexity aly given and/or possible if a mor-
phonotactic cluster does not have any lexical hdmops and vice versa (cf. Ritt et al.
2012). On the other hand, if morphonotactic clisstesve to face a number of lexical
homophones they are then

hardly apt to co-signal the application of morplgidal rules (MRs) and thus

do not stimulate morphological decomposition aretefore [...] may be lia-

ble to lose their internal morpheme boundariesactttonic development.
(Dressler & Dziubalska-Kotaczyk 2006: 72)

What does this predict for the English plural forafter schwa loss? Consider again the
examples given in (16):

(16) simple form complex form (plural)
ME  syns/synce [syng| synnes [‘'synasg|
l l schwa loss
hyp. ModE since [sing| sins [sing|

The hypothetical ModE itemsince and sins exemplify that after the deletion of schwa

the cluster /ns/ occurs both in lexical and comiders, in other words the morphotactic
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coda cluster irsinshas a homophone in the lexical itesmce Taking into account that
schwa loss occurred in other environments and ¢heiating coda clusters of different
types than /ns/ it is easy to imagine how ambigubasnew reduced plural suffixes did
become. As the SMH predicts, these morphotactistets would become obsolete re-
garding morphological decomposition unless theyemwent some kind of change.

Ideally, thus, specific cluster types occur exalabi either in morphonotactic or
purely phonological instances. It is now time tmsider another central argument of the
Strong Morphonotactic Hypothesis:

Speakers not only reactively exploit the potenbialindary signalling func-
tion of clusters that result from morphological mi®ns, but take active
measures to maintain or enhance this functiondidly,example by treating
morphologically produced clusters differently thaworpheme internal clus-
ters in production and/or language acquisition.

(Ritt et al. 2012: 1-2)

This suggests that such selective sound changemauweed by the speakers of a lan-
guage themselves in order to guarantee the furadtiprof their language. It has been ar-
gued at the beginning of this paper that the chahdiee default for the plural from /(e)s/
to /z/ would require some form of linguistic motiian. It has been excluded that regular
sound changes or even sporadic ones are respofuilileal fricative voicing, since this
would counteract principles of naturalness and aigmede both articulation and percep-
tion of speech. But focussing on the results ofvscloss and the thereby created ambigu-
ity of C(V)+s codas as well as the predictions mag¢he SMH this would result in suf-
ficient motivation for a sound change which mightteswise be regarded as completely
unnatural, namely selective final fricative voiciimg morphologically complex forms,
leading to a distribution of C(V)/s/ codas in leadictems versus C(V)/z/ codas in plural
forms. For the word forms in (17) this would leadhe following change:

(17) simple form complex form (plural)
ME  syns/synce [syng| synnes [‘'synasg|
schwa loss + application
of final fricative voicing

hyp. ModE since [sing| sins [sinZ]
The contrastive feature of voicing results thus iminimal pair [sins] vs. [sinz] and the
ambiguity of the coda is resolved.
This type of distribution offers considerable acages with regards to speech per-
ception. As Post argues the assimilation of vogelgegments to voiced environments

such as [sP> [z] or [t] = [d] triggers segmentation processes, in other sigotionetic
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cues enable the listener to process speech andderlying grammatical information of

speech faster than without these cues:

[A]ny incoming string that shows the critical diagtic properties of an in-
flected form — a final coronal consonant (/t/, /d/, /z/) that agrees in voicing
with the preceding segment asfitked [...] or milled — will automatically

trigger an attempt at segmentation, [...] any stirauhat can be interpreted
as ending in a regular inflection [...] is respondedanore slowly than an un-
ambiguously monomorphemic stimulus [...]. The findirgye interpreted as
evidence for a basic morpho-phonological parsirag@ss that applies to all
items with the criterial phonological properties.

(Post 2008: 1).

Sound changes can therefore trigger and/or supip®divergent development of clusters

by being applied selectively to morphonotacticextidal clusters.

As has been argued above the cluster /nz/ doebawet any lexical counterparts.

This is not the case for all of the English plunahrkers, however, or at least not yet.

While some clusters can only be found in nouns aiairtg the plural (and/or in other

morphologically complex items containindf ®erson markers or in genitive construc-

tions), others also occur in lexical instances.sBier & Dziubalska-Kotaczyk state that

cluster types in general can be divided into défercategories (2006: 73, ovaxam-

ples):

Table 1: Classification of Consonant Clusters

Always morphologically motivated

ard

fs handcuffs, cliffs, sheriffs -
\V74 wives, lives, knives -
nz, mz, Iz bins, dreams, holes (Stolz)

gz eggs, legs, songs -
Strong default, few exceptions

ts shorts, hats, splits, nets quartz, Waltz

dz hounds, clouds, kids afterwards, besides, tosv
Weak default, more exceptions

ks docks, clocks, hecks box, flux, sex

Majority morphologically motivated

(no examples)

Minority morphologically motivated = normal phonotig clusters

ns

dance, pince, hence

M Out of reasons already mentioned earlier, thig#example can be neglected.
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As can be seen here, several consonant clustecstingd plural (/fs/, /vz/, /gz/...) cannot
be found in lexical items and are thus unambigundiators for plurality. On the other
hand, there is the cluster /ns/ which solely ocandexical words likedance, pinceand
piece,and thus signal lexical and/or morphologically sienywords. However, there are a
number of clusters which are ambiguous in termheif signalling function. The cluster
[ks] for instance could either mark plurality oxieal items. Interestingly enough, there
appears to be a pattern of distribution: Voicedstdts tend to function as morphotactic
clusters while their voiceless counterparts are emambiguous or fully lexical. This
would also go hand in hand with Post’'s argumematilch arrives at an analogous con-
clusion, namely that in EModE a reinterpretatiorthe voicing alternations for spirants
took place in order to distinguish singular andraldiorms, e.g. irwife — wivesr earth —
earths/dz/. Voicing can thus be seen as a morphophoner@mation paradigm which
did not exist in Old English (Pilch 1994: 458). Trak into account that plurals used to be
voiceless in Middle English, the Modern Englishdance might serve as a predictor of
ongoing divergent development, i.e. codas involviiig/ come to occur solely in lexical
items, whereas final clusters of the type C/z/at#y and unambiguously signal morpho-
logically complex words.

An alternative hypothesis to the SMH is given bygg& McCully (1987), claim-
ing that, instead of competing against each otherphotactic and lexical clusters live in
a state of symbiosis with each other. If a spedilisster type is thus to be found in e.g.
morphologically complex items this then supporssdb-occurrence in lexical items as
well. This hypothesis is supported by Modern Ergésidence: Super-heavy syllables of
a VVCC structure are allowed in lexical items, hger only if the final C is represented
by a coronal, such agld, field, find etc. Although this syllable type is dispreferréds
licensed in the aforementioned items because mtogically complex past tense forms
(burned, seale@tc.) serve as archetypes and hence supportltisieictype in other sur-
roundings (see e.g. Ritt & Kazmiersfarthc)).

3.2.2 Evidence from Language Acquisition and Procesg

The assumption that morphonotactic clusters sedmltba special status is supported by
evidence from language acquisition. The Polish uagg has quite a large number of
consonant clusters in initial, medial and final ifos. Children acquiring Polish are

prone to reducing these complex clusters; howetvdigs been found that morphotactic

clusters are more resistant to being reduced timaples lexical clusters (Zydorowicz
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2007: 42). Furthermore, morphotactic clusters ass feduced in word-initial or —medial
position. Interestingly, though, they become reducere frequently in final positions
(Zydorowicz 2010: 581ff). Also in Lithuanian, comsmt clusters are more easily ac-
quired when spanning a morpheme boundary than wheurring in mono-morphemic
instances (cf. Kamandulyté 2006). These findingddcaot have been reproduced for the
acquisition of English — Kirk & Demuth (2005) wenaable to provide evidence for an
asymmetrical treatment of lexical and morphonotactusters in any respect. Studies
from German arrive at similar conclusions: Althoutere is a detectable difference in
the acquisition of morphologically complex and sienglusters in children comparable to
the findings for Lithuanian (cf. Freiberger 200German adults show no differentiated
processing between morphotactic and lexical clagtereiberger 2011: 44). More recent
studies carried out by Basilio Calderone and hiteagues provided contradictory evi-
dence for German, however. Using PHACTS — a phatiotactivation system — they
show that there are significant differences indbgnitive representation of phonological
sequences, depending on whether or not they digplaprphological boundary (Calde-
rone et al. 2014: 66f). Concluding it can thus &iel shat morphotactic clusters occupy a
special status in English linguistics. Since they @ocessed in a different way from lex-
ical clusters it can also be argued that phona@a&acinstraints apply differently, legitimis-

ing processes such as selective final fricativeingi

3.3 Evolutionary Phonology

We will now turn to the last aspect to be treatedhis thesis, namely the theory of lan-
guage as incorporating replicating constituentbalt been argued that two potential con-
stituents can be passed down to ‘younger’ linguistages: on the one hand the voiceless
suffix {/s/}, on the other hand its voiced countarp{/z/}. Before discussing potential
implications of this variation of plural morphemiewiill briefy outline the evolutionary
approach towards language by indicating similagité biological and linguistic evolu-
tion. Then the theory of Evolutionary Phonologylw# introduced, relying somewhat on

evolutionary predictions.

3.2.1 An Evolutionary Approach towards Linguistics

Since Charles Darwin’s discovery of the evolutigndevelopment of organisms in 1859
it has been acknowledged that life forms can chavge time, i.e. evolutionary process-

es can cause organisms to develop and specialdi#farent directions and thus enabling
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them to occupy distinct ecological niches (cf. Dand859). But observing nature it can

be seen that functional features are not restritdeal specific family of species, but can
be found among a variety of species which are meh enecessarily related. Crucially,

this specific feature has not been inherited frooo@mon ancestor but developed inde-
pendently in different lineages of the animal kiogd An example for this so-called

convergent evolution is the ability to fly whichrcae found both in birds and bats (cf.
McGhee 2011 for a more detailed explanation).

Somewhat analogous to the evolution of animalsthed characteristics also lan-
guage and/or communicative competence has developedtime. Early instances of
communication can be found in many species: Insbénadd whales in the form of songs,
in insects in the form of dances (bees) or compleamical transmissions (ants), and
highly developed in the speech of humans (see Dutfiz6a and 1996b for a more elab-
orate explanation of why humans seem to be the gpdgies having complex language,
furthermore Hauser, Chomsky & Fitch 2082)Considering only the language of humans
there are in turn several thousand distinct langsapread over the world (although what
is a language and what is a dialect is not alwagtear-cut distinction). Modern lan-
guages like English and German clearly share a ammancestor (Germanic) from
which they inherited quite an amount of features, diso developed distinctive charac-
teristic traits and peculiarities. The higher thienb of the genealogical language tree,
however, the further apart grow the respective uagg families, until eventually there
does not seem to be a common ancestor anymore.itNoight be argued for an emer-
gence of human language along similar lines agthergence of wings in different ani-
mal species, namely convergent evolution withodéfnite archetypical proto-language.
The assumption of such a course of events is segmablematic by some linguistics,
however: “The hypothesis of a protolanguage hedpbridge the otherwise threatening
evolutionary gap between a wholly a-lingual statd the full possession of language as
we know it” (Bickerton 1995: 51). Ruhlen proposeshis 1987 bookA guide to the
world’s languagesProto-World’, the very first language, from whieltl others descend-
ed. It is therefore questionable whether the mamgliage families stem from a single an-
cestor or developed in the manner of convergenu&ea. Although it is claimed that re-
search in the area of a possible proto-languagdose to impossible Smith has shown

that the process @aihalysis(as proposed by Wray 1998) provides sufficient ieicad ev-

12 For a discussion on whether language is subjeztatutionary processes or is merely an adaptive pr
cess see Chomsky 1972, 1982, 1988, Gould 1987 d@oRlatelli-Palmarini 1987, Hurford 2011 and
Pinker & Bloom 1990.
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idence to draw conclusions. Despite heavy critigluthe analysis-approach — early hom-
inids were not able to analyse linguistic utteran@unter-examples prevent from any
form of linguistic generalisation (cf. Tallerman@Q) — Smith argues that protolanguage
is not as unlikely an assumption as one might tae.0: 2ff).

However, there is still reason to believe thateasst language-internal structures or
features converged independently of one anothdrhénLanguage Instin@teven Pinker
observes that “if universals were simply what isge down through the generations, we
would expect that the major differences betweenlkiof language should correlate with
the branches of the linguistic family tree, justlaes difference between two cultures gen-
erally correlates with how long ago they separa(@®94: 235). Following this expecta-
tion this would imply that a certain linguistic faee A which only occurred in ancestar
would later on be found exclusively in the descensl@fX, and not inY or Z. Substitut-
ing A with an existing feature like final obstruent dewog (FOD) one soon has to realise
that the assumption put forward above is wrong: R®Dne of the features occurring in
languages which are not genetically related, i.eccurs in Indo-European languages as
well as in Austronesian ones (NB: neither lingaisincestor of these languages has to
display FOD itself!) (cf. Blevins 2006). What folle from this is the insight that at least
individual linguistic features such as processefnal devoicing can evolve convergent-
ly.

Evolutionary Phonology now tries to provide expliors for recurrent sound pat-
terns, i.e. patterns which are widely distributed only across related languages but also
independent language families. According to Blewnsariety of factors might be re-
sponsible (2006: 210):

1. A sound pattern is inherited from a mother tongue
2. Development along the lines of parallel evolutior, a phonetically motivated
sound change arises in unrelated languages
3. Physical constraints regarding the form and fumctbd sounds, especially con-
cerning production and perception (see chaptera@yf potential phonological
universals
4. Extralinguistic or “non-natural” factors
5. Chance
Looking into the world’s languages several recur@nfrequent sound patterns can be
found. Thus the language inventories of all spdl@guages consist of both consonants

and vowels, suggesting that a vowel-less langusigapossible to articulate. Turning to
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phonological alternation many languages employptioeess of final devoicing for stops
(/b/, Id/, Igl, etc.) (Blevins 2006: 118). But masterestingly, it is also argued that “[i]n
many languages with a voicing contrast, this catis not found at the end of words”
(ibid.). Considering the English language, howeweicing is indeed used as a contra-

stive feature in word-final position indicating leality and morphological complexity:

(18) simple complex
fence fans (pl.)
juice chews (% sing.)
dance Dan’s (genitive; valid at least for Ameri¢arglish)

Although at least Modern English proves that cative voicing in final position is a
possible feature it appears nevertheless to bdyhdispreferred. Before considering the
pontential origin of the plural voicing as suggeshy Blevins, i.e. by inheritance from a
mother tongue etc. (2006: 210) we shall take a lmtoéne aspect that is regarded as the
most likely one by Blevins, namely phonetics. Siggutly there are three strategies ap-
plicable to the phonetic level of a language, whiabuld consequently lead to sound

change in the long run.

3.2.2 General Typology of Sound Changes

It is assumed in EP that the majority of sound geanare motivated by phonetic varia-
tion or misinterpretation on the part of the lienEvolutionary Phonology provides
three possibilities along which phonetically moted sound change can proceed:
Change, Chanceand Choice (Blevins 2004: 32f). The examples given below taten

from Blevins (ibid.).

(S=Speaker, L=Listener)
i. CHANGE: Perceptual similarity concerning the actual utieeamade by the speaker
and a potential alternative leads to a mishearfrijeophonetic signal in the perceived ut-
terance.

Example: S says [anpa]

L hears [ampa]

ii. CHANCE: The listener correctly perceives the phoneticaigmowever, the signal has
an inherent ambiguity. The listener mistakes therahce as representing a phonological

form A, while the speaker intended it to standdghonological form B.
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Example: S says{a?] for /a?/
L hearg?a?] and assumegd/
iii. CHOICE: A single phonological form can be represented baréety of similar pho-
netic signals. The listener perceives all of thexruaately but the variation of the signals
lead to a) the acquisition of a prototype of a gtancategory for which the speaker uses
a different prototype and/or b) the listener assesi a phonological form which is also
present in the speaker’s grammar.
Example: S says [kakata], fkata], [kkata] for /kakata/
L hears [kkata], [kkata], [kakata] and assumes /kkata/

Two of the described processes are very well deitldy explaining final obstruernte-
voicing, but at the same time exclude finalicing processes. Let us start witthoice
Here the phonologisation of the voiceless obstrgentes about by a change of the pro-
totype for a specific phonological form (BlevinsG®) 28). This is again exemplified in
(29):

(29) S says fr:d], [ra:t] for /rad/ (in final position)
L hears [a:t], [ra:d] and assumes /rat/ (in final position)

As can be seen the speaker uses two varietieptesent the phonological form /rad/, ei-
ther the voiced plosive /d/ is realised in finakpi@n or its voiceless counterpart /t/. The
variation can be explained by the aforementionegsiohl confinements to which the
speaker is subjected and which — this is the drymant! — consequently render final
voicing highly unlikely due to the decreased aisfletc. The speaker might then be more
likely to use the easer voiceless /t/ most of imef leading the listener to the assumption
that unvoiced realisation serves as a prototypeesiinis used more often, although the
mental grammar of the speaker prescribes voicelfl §la prototype; the speaker being
unconscious of his varying utterances. If the fistethen becomes the speaker in turn,
he/she might use /t/ in their utterancedRkafd ‘bycicle’, tempting other listeners to use it
as their prototype etc. until eventually the unedicersion has spread across the popula-
tion for this as well as other phonological formAsconverse process of fricative voicing
is regarded as improbable, because unconsciousiyngt a more demanding phoneme in
terms of articulation is less likely than utteriaug easier one.

The second possibility of phonologisation of eitffi@al voicing or devoicing is
characterised by a misperception of voiced obstsuas voiceless ones or vice versa,
which then results in recategorisationGirange (Blevins 2006: 28).
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(20) a. S says ¢d] for /rad/
L hears [a:t]
b. S says [r:t] for /rat/

L hears [a:d]
As has been pointed out earlier the perceptionoahds depends on their environment
(cf. Denes 1955). Thus in surroundings which do neguire assimilations the listener
might expect the easier phoneme to surface, ieevdiceless one, which again accounts
for FD but not for final voicing.

Although it is acknowledged that the above mentibtypologies of sound change
deliver feasible explanations for the phenomenofiral devoicing the theoretical ap-
proach of Evolutionary Phonology is not devoid dfigue. The main point of potential
criticism lies in the unidirectionality of the paligm (Kiparsky 2006: 219, Kiparsky
2004). It is argued that sound change could alsegad in a converse manner, as is
shown by the English plural system: If a voiced smrant can be misperceived as a
voiceless one, then, consequently, it should beagable that a voiceless obstruent is
misperceived as a voiced one. Kiparsky arguesBEkatutionary Phonology — although
showing great promise in the field of language dean fails to account for this problem
of directionality and hence for highly unnaturakplbmena as final voicing. Blevins tries
to counter this by claiming that

[llanguages with final voicing are not excluded psssible sound systems.
Rather, their rarity is attributed to (i) the priarece of natural phonetic occur-
rences giving rise to final devoicing processest @n the rarity of the com-
bination of specific features necessary to give tsa language with an ex-
ceptional final voicing pattern.

(Kiparsky 2006: 132)
To support her argument Blevins described sevarajuages with supposed synchronic
final voicing rules reconcilable with Change, Charand Choice, such as Somali and
Welsh, however, Kiparsky (2006: 234) states thatenof the given languages provide a
“compelling case” for final voicing rules. It coultk assumed, thus, that final obstruent
voicing is non-existing among modern languages. Hinglish plural forms (in their regu-
lar form), however, are indeed phonologically marke a /z/-ending.

Since phonetic motivations fail to account for fimaicing the reason for this pro-
cess must be found in another area of languageelgaras proposed by morphonotac-
tics — in the field of morphology. It has been aththat language in a way ties in with bi-
ologoical evolutionary theory in the sense thataijguage is a product of evolution, i.e.

it can be seen as an instrument which makes thehuate fitter to survive because of
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its communicative power, and (ii) language itsedelops along the same lines as bio-
logical traits do, namely convergently. While tih@mhework of EP is somewhat grounded
in evolutionary theory it restricts itself to a raemetaphorical adaptation of biological

phenomena into the field of linguistics. EP canrdf@re be seen as an evolutionary
framework of linguistics in a rather narrow sened eestricts itself to purely natural ex-

planations of linguistic change.

It shall now be shown that considering the evolutid language in a broader sense
might deliver the necessary insights to unnatupalbfological) processes. Just as the
evolution of biologically and evolutionary beneétiraits such as wings is a costly in-
vestment for an animal in terms of additional regginutrition etc. the evolution of
communicationally beneficial linguistic structurssch as plural voicing is costly with
regards to articulatory effort of the speaker. Etiohary Linguistics in a broader sense
hence aims at integrating language into (biologiEalblutionary Theory due to its simi-
larities to biological evolution. Arguments alongo&utionary lines then are seen fit to
account for the phonologically unnatural procesplofal voicing by viewing it as part of

the overall fithess of an organism.

3.2.3 Evolutionary Linguistics in a Broader Sense

Ritt (2004) argues that not only animals undergawionary processes but that language
can be seen as a type of replicating unit of ite,dveing subject to evolution. Evolution-
ary linguistics thus is not only a metaphoricaigffof biological evolution but on par
with it in a superordinate, generalised Evolutignaneory.

Before explaining Evolutionary Linguistics in madetail, however, it is necessary
to introduce another concept made prominent by &dlDawkins, namely the meme.
While the gene is the biological unit of replicatjadhe meme serves as its cultural coun-
terpart and is “capable of being transmitted frone drain to another” (Dawkins 1989:
196). A meme is therefore anything, any conceptextby humankind, a product of our
imagination, like a jingle, a piece of art, a poli ideology — or even a pejorative term.
Memes do not spread by sexual reproduction, thobgh,by invading, so to speak,
brains, their only actual biological manifestatimeing maybe an additional synaptic con-
nection between nerve cells; otherwise a memeuallysexpressed by knowledge about
a concept. Like successful genes they reproducespnecd faster than unsuccessful ones
(see Blackmore 1997, 1999, 2000; Aunger 2001, K286, and Ball 1984 for further

reading on memes and meme replication).
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Potential Linguistic Replicators
Before the present analysis will be integrated t® memetic area the question arises
what part of language is actually replicating. Tinguistic system allows for several le-
vels within a language (this list is not exhaustiy&) the entire language system, (2) sen-
tences, (3) words, (4) morphemes and phonemesn@f)hs and phones. Now, how to
decide which of these levels are fit for replicatop? First of all a definition of a replica-
tor is required. Dawkins assigns three features teplicator, all of which should ensure
its continuance and/or assertiveness towards odpécators (1989: 17pp):
= Longevity: a replicator A which lives three times lang as replicator B is likely
to produce thrice as many offspring as B (givert thlh other parameters are
equal).
= Fecundity: the more fertile a replicator, the moffspring can be produced (again
assuming that longevity and copying fidelity are same for different replica-
tors). Given that the rate of fecundity is heragitthe increase of a replicator in-
creases exponentially, eventually leaving no sjpacether replicator-types.
= Copying fidelity: The optimal replicator is not gabt to any mutation and hence
replicates exact copies of itself (oddly enougbutih, because if every replicator
had a copying fidelity of 100%, there would be natation at all and hence no
evolution. Lass therefore claims that also impérfeplication must be possible
[1997: 12]).
Coming back to potential replicating memes in laaggiRitt suggests that option (1), the
whole language system as replicator, can be rulgdsioce ,no two speakers speak e-
xactly alike" (2004: 128): If Anne and Sally weretell a story they would not use the e-
xact same sentences, the probability decreasirty twit length of the story (this would
also hold true if Anne and Sally were identicalrtg)i Now imagine that the story is
stretched out over several days, months or years! dlso probable that Anne knows
words that Sally does not (e.g. a certain regisémause of her profession) or that Sally
uses a proverb Anne has never heard of etc. Eingoe ttcannot be a replicating meme
consisting of the competence for speaking Engbslbause it lacks the feature of copying
fidelity. Turning to the level of sentences, itnsll known that any one person can utter a
sentence that has never been uttered before ahdowibe uttered afterwards (which is
partly due to the phenomenon of recursion), soratiere is a lack of copying fidelity

observable for this linguistic level.
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As this paper investigates in the field of soundrge it is of the highest interest to check
whether phonemes (defined lasutabsichtby Baudouin de Courtenay 1895) could serve
as replicating memes. Again the three criteria mestl above will be examined, and all
of them are, according to Ritt (2004: 133), presenphonemes: longevity is given since
phonemes survive even in the ‘hostile’ environmeina second language (an example
would be the attempt of non-English native speakemmaster thed] or [0] sounds, but
only manage to produce the already establishejdad/or [d/z] respectively), and once
acquired phonemes live as long as the person lgogteém in his/her brain (this is natu-
rally valid only for people who do not suffer frospecific neurological conditions like
aphasia). Phonemes also display a high degree pyfingp fidelity: many sounds have
been in existence for a remarkably long time,ii.is. safe to assume that sounds likg, [
[p], [t] etc. were already uttered by our most réenancestors. The last criterion, fecundi-
ty, can be observed in children acquiring thestflanguage(s), in whose brains the pho-
nemes are replicated from their surrounding corgactons’ brains. The three features of
replicatorship can merely be disturbed by linguaiskeficits mostly caused by neurologi-
cal impairments.

The hypothesis of phonemes as linguistic replicaternot shared across the lin-
guistic community, however. Croft criticises thdtopemes are not adequate as replica-
tors since especially processes of assimilatiomissimilation could only occur in a
whole word, and not only in its sub-parts. If therdlives for instance would be broken
down into its phonemes, the voiced plural morphémevould change into A since
the assimilating properties of the preceding voieégment would be lost (2000: 35).
Croft thus prefers a constituent serving as a istgureplicator which is larger than the
unit of the phoneme, possibly a single word, whiehis calling ‘lingueme’ — an utterance
in turn consists of several linguemes and can lieuseen as the ‘lingueme pool’ (its bio-
logical counterpart being the gene pool) (Croft 2(ZBf).

While it is certainly true that assimilatory proses operate on the selection of
phonemes or allophones, such processes can atlgidyenined by non-phonological fac-
tors. Taking again into account that liquids andat& do not exert any assimilatory for-
ces on the plural suffix there must be anotherardsr the selection of an inherently
dispreferred phoneme considering its environmenpao&sible non-phonological factor

might be the phenomenon of co-adaptation, alsedaymbiosis in biology, i.e. the mu-

131t will be shown that /z/, rather than /s/, is tivelerlying phonological form oft he plural. Althgiu
Croft’'s argument hence misses t he point for thagple it can be argued that the same principléegpio
words such asatswhere final /s/ would become voiced after the dpdim the stem.
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tual support of distinct organisms which live tduat (for an excursion on the definition
of “symbiosis” see Martin & Schwab 2012). It hagbeacknowledged that symbiotic re-
lationships can be responsible for the developroénew genetic traits and thus for the
mutation of one or both organisms involved (Doudt@40: 1-2). Mapping this onto a
linguistic level a comparable symbiotic relationsitan be found in complex items in
which separate morphemes interact with each othexpress a certain meaning — most
importantly, one morpheme cannot survive withow tither given a semantic context.
Thus the plural suffix cannot be realised on itsvamd at the same time simple lexical
items fail to signal the plural if not accompanteda suffix. If this symbiosis (e.ginnes
[sinas]) becomes threatened by external processestorsge.g. schwa loss) the survival
of the construction is endangered due to an ineckasimber of competitive structures
(e.g.since[sins]). In the case at hand the plural suffix mightlergo a mutation from a
voiceless to a voiced underlying form to help maimthe overall fitness of the complex
plural item. The factor of co-adaptation might #fere serve as a supportive argument
for the assumption of phonemes as replicating @amtdor memes. This argument will be

taken up again in the discussion of the results.
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4 A Brief Synopsis

It has been suggested by many theories (Ringe Z@A8ker 1974) that the voicing of fi-
nal fricatives in morphologically complex items da@ traced back to a sporadic process
of final voicing. This assumption has been refugadier as approaches like Natural Pho-
nology as proposed by Donegan and Stampe (197@icptkat final voicing goes against
the principles of naturalness and should thereforse be realised. Coming back to
Blevins’ (2006) list of factors responsible for souchanges and/or phonologisation we
will now try to detect the most reasonable factorfinal fricative voicing in the English
plural system.

1. Physical constraints, especially concerning pragtion and perception

This factor can be ruled out according to (i) Natéthonology and (ii) phonotactic con-
straints. It has been discussed earlier that palysanstraints on sound production would
rather prevent final fricatives of becoming voidbdn fostering it, therefore final devoic-
ing would be the more natural process of phono#igia. Furthermore phonotactic rules
which increase the perceptive quality of soundtaayer structures favour /s/ instead of
/z].

2. Development along the lines of parallel evolutio

As stated in Evolutionary Phonology there is a wideety of unrelated languages dis-
playing the feature of final obstruent devoicingl&n final devoicing in general. How-
ever, English represents an outlier of this paral®lution which makes explanations for
the voicing of plural /z/ in terms of final voiciqgocesses even more unlikely, as hardly
any other language displays such a feature.

3. Inheritance from a mother tongue

The voiced plural morpheme is a rather recent featfl English. In earlier periods such
as Old English and (Early) Middle English plural nppleemes were invariably voiceless.
Any possible voicing processes in final positionsrevinhibited by the rather strict voi-
cing rules (see Appendix 1).

4. Chance

It is assumed that chance is too weak a factouteveigh articulatory difficulties on the
one hand and the sheer improbability considerirggftquent implementation of final

obstruent devoicing on the other hand.
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5. External or “non-natural” factors

So far it has been shown that on the basis of WaRimonology and Evolutionary Pho-
nology the sporadic fricative voicing assumed italeshed accounts is improbable. The
only remaining source for selective final voicingpgesses in English — and incidentally
the one suggested by morphonotactic theory — iexéernal explanation. External here
refers to extraphonological — although not extglistic — factors, such as influences of
the field of morphology. In other words, althougaf fricative voicing is highly dispre-
ferred in nearly any possible way (articulationrgeption and its anomalous status re-
garding other languages) it is morphologically matied to increase the signalling func-
tion of complex items. The following chapters withw again introduce the main hypoth-
esis of this paper, supporting the morphonotadgevvon plural voicing, and present the

results of the data analysis.
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Part 2 — Innovative Solutions

“l declare once and for all that | write only féroise who
share my conviction that science will not be prosaldby
complicated hypotheses, how ever sophisticatedriegybe,
but by simple basic ideas which are evident in thelues but
become fruitful only if realized clearly and folled with
strict consistency.”

Hermann Paul, Prinzipien der Sprachgeschichte
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5 The Alternative Proposal

Before we will move on to the emprirical part oétpaper, i.e. analysing the corpus data,
the morphonotactic hypothesis of the emergencduwhlp/z/ will briefly be elaborated
again. The first important step towards selectimalfvoicing of the plural morpheme
was the process of schwa deletion (see AppendiXHiy had two major effects on the
English language: First, formerly separated constsneame to be in a neighbouring po-
sition and hence established consonant clustetsrwithich assimilatory processes be-
gan to operate. For the English plural system itigglied voicing assimilations of the

formerly voiceless plural morpheme:

(21) ME EModE
froges ‘frogs’ frogs
[fro:ges] 't > [frogz]

Schwa loss and assimilation:
[S] 9 [Z] / [C\/oice] _ #
Thus in Early Modern English speakers of Englismestben confronted with two possi-
ble underlying plural morphemes, on the one hasf & {/ss/} and on the other hand
{lz/} emerging from assimilation.

But schwa loss also created homophony between rolagibally complex and le-

xical items:
(22) simple form complex form (plural)
ME  syns/synce [syng| synnes [‘'synasg|
l l schwa loss
hyp. ModE since [sing| sins [sing|

Now, although nasals among other consonant type®ticequire assimilation of pre- or
succeeding elements the insertion of /z/ instedd/afias potentially possible, however, it
would have been accompanied by an impeded artiocnlanhd perception of the structure.
Despite these difficulties speakers refrained fumimg the easier /s/ morpheme and star-
ted to produce the new possible plural morphemetdsibly in analogy to other voiced
elements such dsogs What is more the use of voiced /z/ enabled teeroihination be-
tween lexical items and plural forms and hencelvesothe problem of ambiguity crea-

ted by schwa loss.
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The alternative proposal suggested in this thégisefore regards selective final fricative
voicing not as a result of purely phonological eerm phonetically processes or sound
changes. Rather it is argued that — on the baghafology alone — final fricative voi-
cing is a highly unlikely feature as it counterattte principles of naturalness (Donegan
& Stampe 1979) and final devoicing would be preddrrThe triggering force for the
voicing of the plural morpheme then resides inftelel of morphology and/or in the in-
teraction of morphology and phonology: Final vogiis only legitimate in complex
items in order to facilitate the morphological pgesing of words and to enhance their
signalling function. This argumentation is the basf the Strong Morphonotactic Hy-
pothesis which will be tested in the empirical part
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6 Empirical Part - Testing the morphonotactic hypohesis of
the voiced plural emergence

6.1 Research Interest

The research interest of the present work maimy in providing further empirical evi-
dence for supporting the morphonotactic theory kgmaning the development of the
English plural forms; and/or in explaining why fityavoiced fricatives (i) came into e-
xistence, assuming that assimilatory processes madra strong enough force for vocali-
sation and taking consonant deletion or regresssganmilation as alternative solutions for
the problem at hand; (ii) have not been oustedhg tone ago (due to the same processes
just described); and (iii) might even be superwovodiceless fricatives. All three questions
can be answered by applying morphonotactic thinking

A second, somewhat more pending, question engagégisearch and/or the ex-
planation of the default form of English pluralss Aas been described in previous sec-
tions it is sensible to assume a voiced underlya/}{ since this form occurs after ele-
ments which would not require assimilation in terofis/oicing /n, m, |, r/ and vowels.
While this view is predominant in many if not alduistic theories little attempts have
been made to explain the origin of {/-z/}. It hasem argued that a sporadic process of fi-
nal fricative voicing as proposed by Ringe (2008Pmsker (1974), i.e. basing merely on
phonetic and phonological grounds, can be exclgileck final voicing is regarded as
highly unnatural and the impeded articulation at as&perception of /z/ in contrast to /s/
would rather speak in favour of devoicing procegseis view is supported by Natural
Phonology [e.g. Stampe 1979] and Evolutionary Plagyo[Blevins 2006]). Theaison
d’étre of the voiced default is rather its impact on &eotarea of language in that it faci-
litates morphological processing. According to ®ieong Morphonotactic Hypothesis
(cf. Dressler & Dziubalska-Kotaczyk 2006 and esaligiRitt et al. 2012: 1-2) the voiced
plural would only be legitimate if it enhanced thignalling function of morphologically
complex items. Therefore the main interest in teaoindata analysis lies in the question
whether the voiced fricative in the plural morpheactually facilitates plural recognition.
It is expected that the employment of the — alle=s natural — /z/ morpheme leads to a
lower degree of overlap and/or homophony in codatels involving laterals and nasals
as well as vowels than the ‘easier’ /s/ plural iguff

Apart from examining the origins of the voiced pluand/or its justification ano-
ther look at consonant clusters shall be takenh#@s been mentioned coda clusters are

highly marked according to phonological theoriescérding to Post such structures —
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especially those ending in coronals or dentalse-ugeful or even necessary for success-
ful morphological decompositioning processes. T@ild then somewhat incorporate
the assumption that cluster types like the oneadan plurals, i.e. consisting of a conso-
nant following by a voiced or voiceless alveolacdtives, are on the one hand more sta-
ble in morphotactic codas than in purely phonolagmnes and consequently also more
strongly represented. In order to answer and/ovigeoevidence for the assumptions put

forward here several hypotheses have been compiled:

6.2 Hypotheses

6.2.1 Concerning Consonant Clusters

Although consonant clusters are dispreferred tmeyaaather frequent feature of English
phonology, also in the even less preferred codé@ipof a syllable. However, clusters
are tolerated at a higher degree if they occursacneorpheme boundaries and thus signal
morphological complexity:

H.: In Early Modern English consonant clusters suckCas or /Czf® are found more
often in plural forms (i.e. morphologically complérms) than in simple lexical
forms.

H.: Although consonant clusters are not prohibitedefiver in simple or complex
forms) there is a trend towards cluster reductiotin tn morphonotactic and lexi-
cal items. Crucially, however, lexical forms expeige a more drastic cluster re-
duction than morphonotactic forms since in theetatiusters trigger morphologi-
cal decomposition and are consequently toleratedhigher degree.

7.2.2 Concerning a voiced plural default

As argued before the SMH would predict a divergdtelopment of simple and com-
plex coda clusters displaying the coronal consof&nfThe following hypothesis states
that voicing goes hand in hand with morphologicainplexity, while devoiced codas
point at lexical forms.
Hs: If the default form of the plural morpheme were tloiced /z/ there would be less
overlaps and hence decreased ambiguity betweetaleamnd morphonotactic in-
stances in the cluster groups containing the lgjaigd nasals /r, I, m, n/ as well as

in V+plural codas than with a voiceless default /s/

¥ For the sake of the argument differences in vgisihall be neglected for the moment.
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In order to prove these hypotheses a corpus sémelbeen executed using the Penn-
Helsinki Parsed Corpora of Middle English (secoddien) and Early Modern English
(Kroch et al. 2000 & 2004).

6.3 The Penn Helsinki Corpus

The Penn-Helsinki Parsed Corpus of Middle EngIBRCMEZ2) and Early Modern Eng-
lish (PPCEME) contain about 1.2 million words (obéal from 55 texts and/or text sam-
ples) and 1.7 million words respectively, subdiddeto different genres like religion or
history. It is worth mentioning here that this stutkglects potential genre-specific dis-
crepancies of the results.

Overall the PPCME2 covers the time period from 1500 and serves thus as
source for the investigation of the language gpai@r to schwa deletion in any position.
Since the process of schwa loss does not disptdgaa-cut boundary at one century or
the other but rather was a gradual developmeny;, thd first two sub-periods of ME
have been considered for this study. The periodsakld M2 were composed between
1150 and 1350 and (as is discussed in greater detdppendix 1) it is &ait accompli
that the regular deletion of the reduced vowel it start until the 13 century in final
positions (cf. Luick 1921-40) and probably everitah checked syllables. It is thus safe
to say that during M1 and M2 the plural morpheme $tdl been realised with a reduced
vowel, while later periods might already have eigered schwa deletion and are hence
excluded from the study.

Table 2: Summary of the Penn-Helsinki Corpus of ME

Period desig- | Composition Manuscript | Wordcount Total
nation date date
M1 MX1 unknown 1150-1250 62596,00 298090,00
M1 1150-1250 1150-1250 195494,00
" M2 1250-1350 1250-1350 93999,00 146603,00
M23 1250-1350 1350-1420 17013,00
M24 1250-1350 1420-1500 35591,00
404693,00
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Similarly the PPCEME has been reduced to the perddE2 and E3, ranging hence from
1570-1710 and representing the period after sclelatidn:

Table 3: Summary of the Penn-Helsinki Corpus of EME

Wordcount summary by time period and subcorpus

Helsinki Penn 1 Penn 2 Total
E2 (1570-1639) 191074 214993 222396 628463
E3 (1640-1710) 171885 188786 180924 541595
Total 362959 403779 403320 1170058

6.4 Methodological Approach

6.4.1 Extracting Corpus Data

To arrive at an analysable body of data severpkdtave to be followed:

1. The software AntConc (Anthony 2011) has been ueesketrch the corpora for
any word (i.e. both complex and lexicla items) egdn <s>.

2. The findings have been imported to Microsoft Acces®re a variety of results
have been excluded, e.g. genitives affdp&rson singular verbs which would
have distorted the results for fricative voicingrthermore proper nouns, interjec-
tions and foreign words mostly from Latin, sincetjgalarly the latter might not
follow the rules of English phonotactics.

3. The reduced number of words was now filtered acgogrtb their periodical be-
longing, i.e. only the periods mentioned earlierevieept and considered for fur-
ther analysis.

4. Finally word-final <(e)s> has been mechanicallyitsglhus in plural items the
suffix was split from the stem, and a detachmerfinall <s> and/or <es> was ef-
fected in lexical items.
NB: <es> was only detached if the vowel could hbgen realised as// in case
of a full vowel it was considered as belonginghe stem of the plural or was not
detached from lexical items. Most importantly, af Was indicated by <a,i> or
other vowels, these were consequently treated a5 saffixes and/or word-

endings (see table 4 below).
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Table 4: Splitting of Stem and Plural Suffix Endingin <s> or <es> — The plural nourange-
les has been split into the stemangel, and the suffix es displaying [3]. The deletion of the
reduced vowel can be seen (or heard) in ModBngels. The framed suffix three lines fur-
ther down shows that other graphemes than <e> candicate schwa and have to be consi-
dered in the task of splitting.

left conte: - targetword - rightcec - text - Stem ~ -sor-es -
d_COMNJwvnde wordes NS . what_ ' cmaelr3.m23, word es NS
mayden_ N s tynges NS +tat C be cmaelr3d.m23. tyng es N5
e Dwhuche angeles MS be+t BEP cmaelrd.m23. angel es M5
wit-outen_P sterres_N5 ._. CMAEL cmaelr3d.m23. sterr es M5
24 |0 " "Len dayes M5 in_P his_Fomaelri.m23. day es MS
s P hit_PRO " virgynys_ NS ., and_Ct cmaelr3.m23. virgyn ys_MS
_M+tat_Cno maydenes NS . as_AD' cmaelri.m23, mayden  es_NS
;- CMAELR3, maydenes NS .. "CMZ cmaelr3.m23. mayden  es NS
be-+tenke W menbres NS be+t BEP cmaelr3.m23. menbr a5 M5
., and_CON. terys_NS ._. CMAEL cmaelr3.m23. ter ys NS

o] UL [ PUINURRE [PR ERpURpRS S L ™ ..o ————lA _AA oo - mars

Table 5: Full Vowel Retention — Final {o)s has been mechanically split in any word

forms, regardless of its status as separate morphenin plural items or as part of the stem

in lexical ones. This facilitates the later analysiof preceding elements. Note that in items
such asstableness the preceding vowel is fully voiced and can henceohbe treated as an

instance of schwa. Therefore it must not been splitom the rest of the word.

stablenes M ;- CMEAF cmearlps.m2, stablene s N
stablenes M .. CMEAF cmearlps.m2, stablene s N
stablenes N ben_BEP cmearlps.m2. stablene s N
stablenes N ._. CMEAF cmearlps.m2. stablene s N
stahlanas M rMFAF ronearlng m? | stahlenes s M

Note that final-s has also been split in lexical items. In thes¢aimses the final fricative

is naturally part of the stem and must not be gdas an individual morpheme as is the
case for the plural tokens, however, since thedafuthis paper also requires the deter-
mination of pre-final elements the split -e$ also in lexical items facilitates the editing

and analysis of the data. After the splitting istem and suffix and/or the detachment of
final (schwa +) coronal fricative the words havemgrouped according to their (stem-)

final consonant or vowel and departing from this ¢alculations could be effected.
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6.4.2 Setup of the Calculations

Comparing Actual to Hypothetical Language States
For proving the hypotheses on the development &tdluition of consonant clusters a
rather innovative methodological framework has beead in this study, namely the
comparison between actual and hypothetical langetges. This method is exploited for
addressing the central question if schwa loss <€hvhicreased the frequency of lexical
and morphotactic coda clusters — triggered resgomséhe phonotactic system or in u-
sage. If one compares only actual pre- and postadbss data, any observable differ-
ences will not by themselves indicate to what exteay reflect schwa loss itself and to
what extent they reflect other changes, such asof@)d changes that eliminated new and
phonologically dispreferred coda sequences, (bh@gbs in lexical coda phonotactics in
response to the existence of frequent morphotaatidels, or (c) changes in usage that
reduced (or eliminated) the morphotactic ambigoityord forms ending in clusters and
made their morphological structure statisticallgieato infer. To detect such ‘therapeu-
tic’ responses, it is necessary to find a way ahparing actual post-schwa loss frequen-
cies of final coda clusters to the frequencies woeld expect if any frequency differ-
ences between pre- and post-schwa loss clusteesbseught about by schwa loss alone.
This is what the ‘simulation’ of schwa loss on garbrpus data provides. It creates a vir-
tual population of post-schwa loss clusters from-grhwa-loss texts, which can then be
compared to the actual coda-cluster populatiorsitein actual post-schwa-loss texts.
Any statistically significant differences that afetected can then be compared against
the hypotheses discussed in this paper.
After normalisation of the data several categonia@ge been distinguished to facili-

tate the described calculations:

1. C[-voice]: /s/ and/oras/ are preceded by a voiceless consonant @etsn

2. C[+voice]: A voiced consonant precedes fina)d(.

3. CJsibilant]: Due to the sibilant a vowel has toibserted, leading to a VC coda.

4. V: -sis preceded by a vowel, the voweHaesis not a schwa.
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Tables 6 & 7: Hypothetical vs. Actual EME — After £hwa loss the groups of final-/s/ and fi-
nal-/es/ word forms merge in hypothetical EME.

MilMZ EZIE3 hypothetical | actual

plural 5 plural C[-waice] DR A4T6E1 | 14037745
C[-voice] £,1853714| 14037745 C[+waice] 2832429517  4219,2667
C[+woice] 445 52961  4219,266T C [=ibilant] 204, 2060496 TR, 24267
i [=ibilant] 0| 7E424267 W 341392657 7R9.2857E
',||' 1153015 ?59.335?5 Eil'l'lpll!' C[-UDiCE‘] 51.3'14]33343 42.?43134
s C+uoice] AT ABRTEYE|  B2h3AN3
Cl-voice] 544 20671 o} C [=zibilant] J4A7VE09699| 16932694
Clevoice] 2036, 7999 I:II W 281402029 25750297
Z [=ibilant] 284, 23665 EI|
Y 194, 22767 1|

simple 5
C[-voice] 14670378 42749194
C+yiice] 338,00418]  525,39113)
Z [=ibilant] 17616303 16932694
1 2r428122| 25760297
a5
C[-voice] R0 422601 1|
C[+waice] £53,15154 i
C [=ibilant] 33124407 III|
Y £5,539503 af

The gathered data was normalised and grouped imikdEadata set including M1 and M2
and an EModE set including E2 and E3. Table 7 errityht shows both the hypothetical
and the actual EModE codas in CC (i.e. C[-voica] &j+voice]) and VC (C[sibilant]
and V) respectively. The actual EModE data candiert directly from the corpus by
adding up the results obtained from the searchressfand—esin period E2 and E3, i.e.
all instances of C[-voice] within the plural wordrins are added up as well as within the
simple word forms. This process is repeated foiother three categories.

A similar mechanism has been applied for obtaitimeghypothetical language stage
of Early Modern English. For these operations @ssumed that after the loss of schwa in
checked syllables formerab/ structures are later on invariably realisedsastfuctures
(voicing is not yet considered). Thus Hesforms of the M1/M2 period have been added
to the-s forms (again a distinction is made between plarad simple forms; see data
highlighted in orange in table 6). Naturally, tlealisation of a vowel is preserved in the
C[sibilant] and V categories. The obtained res(iitghlighted in green in table 7 above)
can then be compared to the actual EModE as takem the corpus data (blue) and the

calculation of percentages will ultimately resulpotential differences.
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Deciding on the Default — Calculations on Cluster-Abiguity

As has been discussed in earlier chapters thed/éezecal underlier {/z/} in English plu-

ral forms is taken to be appropriate since cludtiees/ns/, /Is/ or /ms/ would be phonotac-
tically speaking admissible but are neverthelessused in plural forms. Thus, plural
marking clusters as /nz/ sinsor /Iz/ inrulesare not the results of assimilatory processes
but represent the underlying form of the plurakesed in the lexicon. Using the Strong
Morphonotactic Hypothesis (Ritt et al. 2012) th@lexation of the voiced plural default
lies in its unambiguousness — codas displaying as@&ture consisting of liquids or na-
sals plus /z/ occur significantly more often in ploologically complex than in simple
forms. To prove this hypothesis the following spthas been chosen:

As for the previous calculations on potential adusimplification the collected data
has been divided into several sub-categories. Eofying the SMH different categories
have been made, however. Thus the focus is nowefidquids /r,I/ and the nasals /n,m/
as well as on vowels, since these sounds can Kdso far voiceless consonants in their
environment as can be seen in words tilexe houseor wife. In a first step it is assumed
that any plural ending irLs -Ns or —Vsis pronounced with a voiceless sibilant /s/
(thereby creating again a hypothetical language stawhich potential voicing processes
of EME plural /-es/ have been ignored). Simple ferane divided into voiced and voice-
less forms according to their actual pronunciatidhis results in a certain amount of
words and/or clusters for plural forms as well@assimple forms (the figures are not rep-
resentative of the study).

Consecutively the intersection of plural and sinfplens for each category (Ls, Ns,
Vs) is calculated, showing hence the overlap batweerphotactic and phonotactic clus-
ters. The higher this overlap, the more ambigubasctuster in question can be regarded.
Finally the same procedure is repeated assumimgcad default for plural forms; simple
forms are again split depending on their actuahpnaiation. It is now expected that the
intersection and thus the overlap between simplastand complex words displaying a
voiced default is smaller than the overlap of viase plurals and simple forms, entailing

that /z/ is less ambiguous than /s/ and thereforme@borating the SMH.
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7 Results

7.1 Hypothesis 1 — In EModE Consonant Clusters are Found More Often in

Complex Plural Forms than in Simple Lexical Forms

The first hypothesis predicts that consonant clastalthough being generally dispre-
ferred, are tolerated to a higher degree in moggttit codas than in lexical ones and are
consequently represented more often in plural foth@ in morphologically simple
items. This is supported by the corpus data:

Distribution of CC and VC forms

90,00 %
80,00
70,00
60,00
50,00
40,00
30,00
20,00
10,00
0,00

Percent

Cliickae \IC
uuuuuuu VT

B Plural forms 78,79 21,21

B Simple Forms 18,07 81,93

p =2.2e"° @ =0.57

Figure 4: Distribution of Consonant Clusters

As figure 4 shows, the distribution of consonanstérs and simple VC coda forms is ra-
ther neatly divided: While plural forms display @Gdas in the majority of tokens, with
only a fifth of all plurals (except, naturally, @gular forms ending in other consonants
than /s/ and/or /z/) being built with either thsention of schwa between the sibilant of
the stem form and the plural suffix or display viésva their stem form to which the plu-
ral ending is added, a converse scenario is foankxical items. Here, coda clusters
seem to be outliers — albeit still a considerahimber of tokens — to the more frequent
VC coda type. The significance of the distributisrevident from the numerical differ-
ences in themselves, however, statistical cal@rathave been carried out using a signif-
icance level oft = 0.05. The chi-squared test then resulted invalpe considerably low-
er thana and is hence supporting the findings.
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The first hypothesis consequently has been verifiedever, the results might not be re-
garded as utterly surprising given the rather aasbunt of nouns ending in consonants
and the fairly regular plural inflection using tkaffix —s which necessarily creates far
more coda clusters than can be found in lexicahsteNevertheless the high markedness
particularly of voiced coda clusters would not exid the application of some kind of re-
pair mechanism, for example the insertion of schetveen the stem consonant and the
plural suffix in morphologically complex forms. Thesting of the second hypothesis, i.e.
such repair mechanisms are not applied to the sameat in complex forms as in lexical

forms, shows the following results.

7.2 Hypothesis 2 — Cluster Reduction is Applied to a Greater Extent in Lexi-

cal Items than in Morphologically Complex Forms

For corroborating this hypothesis the calculatiohfiypothetical and actual Early Mo-
dern English stages were effected to identify paedifferences of the predicted deve-
lopment of both morphologically simple and compleard forms and their actual for-
mations. The results of the corpus analysis shawtalbes 8 and 9 indicate that both
simple and plural forms have experienced a greathuction of coda clusters than pre-

dicted in the hypothetical EModE stage:

Table 8: Comparison of Hypothetical and Actual EModE CC Codas (in percent

% hypothetical actual
plural Cl-voice] 21,40 19.67
C[+voice] 63,58 5912
C [sibilant] 714 10 567
Vv 7.89 10,64
simple Cl-voice] 1.33 1.36
C[+voice] 25,60 16,71
C [sibilant] 0.90 0.05
vV 7217 81,88
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Table 9: Comparison of Hypothetical and Actual EModE CC Codas (normased numbers)

MNormalised hypothetical actual

plural C[-voice] 852 49 140377
C[+voice] 253243 4219 27

C [sibilant] 264 29 754 24

W 314 14 759 39

simple Cl-voice] 5194 42 75
C[+voice] 097.16 525,39

C [sibilant] 34 88 1,69

Vi 2611.40 257503

In actual EModE the numbers of plural word formsliag in either voiced or voiceless
consonants are lower than predicted in hypothekd&bdE, whereas the tokens display-
ing sibilants or vowels in their stem forms hawgngicantly increased. A similar pattern
is detectable in the simple forms — again V/s/ an®l/z/ codas occur more often in actu-
al EModE than hypothetical EModE while the oveprcentage of coda clusters is lo-
wer than predicted. This demonstrates the reducefénence of consonant clusters com-
pared to simple VC structures and the adoptionepir mechanisms: If regular schwa
loss would have been applied to the word forms &, khen significantly more clusters
would have occurred in word-final position tharthe case in EModE. It could hence be
argued that words ending in sibilants or vowelsemareferred over potentially cluster-
building words which led either to an increased afsglurals and simple forms ending in
V or sibilants or in the phonological altering obrds ending in other consonants than
sibilants.

So far there appears to be no distinction in teatinent of morphologically com-

plex and simple items — both types of words haw#eugone cluster reduction processes:
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Cluster Development in Plural Forms

100,00
80,00
60,00
40,00
20,00

0,00
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Cluster WL
B Hypothetical EModE 54,98 15,02

B Actual EModE 78,79 21,21

p = 1.887e15 ¢ =0.08

Figure 5: Cluster Development in Plural Forms

Cluster Development in Simple Forms

100,00
80,00
60,00
40,00
20,00
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0,00

Cluster WL

|l Hy pothe tical EModE 27.16 72,84

81,93

|l Actual EModE 18,07
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Figure 6: Cluster Development in Simple Forms
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At first glance one might suspect that both pldoains and simple forms reduced their
clusters at the same degree. However, taking @rcclogk at the percentages reveals

seemingly minor but nonetheless crucial differences

Table 10: Percentual Differences in Cluster Reduatin Between Morphologically Complex and
Simple Items

% Hypothetical Actual EModE Difference
EModE
CC Plural forms 84.98 78.97 6.01
CC Simple Forms 27.16 18.07 9.09

Table 10 demonstrates that, although plurals deete@n terms of coda clusters as well
as simple word forms, the rate of this decreasgsalietween the two word forms. In lex-
ical items final consonant clusters reduced tod/ghe original number, experiencing a
decrease of 9%. For the morphologically complexgdltorms the reduction does not ex-
cel 6%. This difference in the rate of cluster difigation exemplifies the special status
of morphologically complex items: Although a de@eaf coda clusters can be wit-
nessed — which can be ascribed to the truly unfadde nature of consonant clusters —
CC structures are rather tolerated in morphotanstances than in purely lexical word
forms. As has already been pointed out earliernitivg decompositional processes are
responsible for the acceptance of C+sibilant chsste complex forms, since this type of
coda signals morphological compositionality; wherd@e same cluster type is perceived
to be difficult in purely phonological codas.

While the previous hypotheses depicted the speeialre of morphotactic conso-
nant clusters and/or morphologically items as suehtheir higher degree of acceptance
with regard to dispreferred structures, the attehmiorroboration of the remaining hy-

pothesis will shed light on the reasons or the s&tefor such a special treatment.
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7.3 Hypothesis 3 — Morphonotactic Evidence for the Voiced Plural Default

The calculations for the overlaps of morphologicalbmplex and simple word forms de-

pending on a voiced or voiceless plural defaulitaa the following data:

Table 11: Structural Ambiguity of the Voiceless Plural Defalt /s/ — Almost a quarter of
the overall amount of tokens containing codas of the type &/ overlap. Although the
percentages are lower for codas involving laterals and nasals/ is less preferred in
terms of ambiguity than /z/.

PLURAL DEFAULT: S

plural simple overlap in %
)i 75939 2514 52 23.20
L 2066 43 129 52 418
Cnv 140377 4275 2 96
Cv 1252 84 34801 21.74
S 754 24 1,69 0,22

Table 12: Structural Ambiguity of the Voiced Plural Default /z/ — The overlap of VC
codas has been reduced to less than 8%. The ambiguity os/mms, Is, rs/ codas has de-
creased by a half. Homophonies in clusters containing sibilants are corefgly omitted.

PLURAL DEFAULT: Z
plural simple overlap in %
v 759 39 60.51 7,38
L 2966 43 47 86 1.59
Cnv 1403,77 42 75 2,96
Cv 1252 84 348,01 21,74
S 754 24 0,00 0,00

If a voiceless default were assumed for the pltmahs this would lead to an overlap of
complex and simple items

= of 23% for V/s/ codas and

= 4% for L/s/ codas (i.e. /ls/, Irs/, Ims/ and /ns/).
This would mean that e.g. for words ending in Wefe is almost a % chance to mistake
a lexical item for a plural form or vice versa ahds a high degree of ambiguity is preva-
lent for this cluster type. Due to the rather fregulexical homophones concerning the
coda it can be argued that the processing of pforals ending in V/s/ and also L/s/ is

heavily impeded. Although the percentage is muacketofor L/s/ clusters it will be
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shown that — compared to a voiced default — theeless plural suffix has to be dis-
missed as unfavourable.
Now, assuming a voiced default a considerable ingarent in terms of ambiguity

can be witnessed. The overlap is reduced to

= 7% for V/z/ codas and

= 1.5% for L/z/ codas.
The voicing of the plural suffix thus provided fardecrease of overlaps, reducing the
ambiguity between morphotactic and phonologicalaso a third for V/z/ codas and to
a half for L/z/ respectively. Note that consondosters other than /lz, mz, nz, rz/ are not
affected by the change of voicing since assimilafsocesses require either /s/ or /z/ re-

gardless of the defau.

Devoiced vs Voiced Default
25,00 /
§ 20,00
n“.:’ 15,00
Eg- 10,00
g 5,00 7
(@]
0,00
/s/ /2]
H Vowels 23,20 7,38
N Liquids 4,18 1,59
Significance level for Vowels: p =22 ¢ =0.57
Significance level for Liquids: p =2431% ¢=0.07

Figure 7: Devoiced vs. Voiced Default

These results suggest that the voiced plural sidfixs more likely to be the lexical un-
derlier since it guarantees a more successful &gl faster) cognitive processing than
the voiceless suffix /s/ based on a decreased anpign terms of coda structures of
complex and simple word forms. Although the voicofghe plural suffix during the de-
velopment from ME to EmodE leads to a marked cgge &ind entails an increased ar-

ticulatory effort as well as difficulties in ternad perception, the reduction of ambiguity

% The differences for codas involving sibilantgtie stem form and/or preceding final /s/ in lexitains
have been omitted here since the overlaps arematl ® be considered as important. Alternativeig o
could combine them with the Vs codas since theiredunsertion of schwa between the sibilants tssal
the same cluster type sVs.
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and the thereby gained improvement of morphologielompositioning outweigh the
disadvantages of the voiced plural.

While the employment of selective final fricativeiging in plural forms has al-
ready shown dramatic improvement regarding the guityi of clusters involving laterals
and nasals as well as vowels it is worth mentiorimag the lexical instances of these
clusters occur mostly in words which are themsebregnally complex forms:

(23) betimes< betime + adverbial genitives
sometimes sometime + adverbials
always< always + genitive singulais
whiles< while + adverbial genitives
nowadays< now + adays < on days < day + genithgg(cf. Germarunter-
tag9

(cf. OED online)
Note that these words are de facto genitive folams, as has been mentioned at the be-
ginning of this paper genitives have been sub@thé same voicing processes as plural
forms, i.e. final fricatives are voiced in morphgically complex items. Given this cir-
cumstance it does make sense to exclude these legicaly complex forms from the

amount of lexical word forms, resulting in even metriking outcomes:

Table 13 Structural Ambiguities of the Voiceless Plural Dedult - Revisited

PLURAL DEFAULT: S revisited
plural simple | overlap in %
v 759,39 257212 2279
L 296643 141,65 4 56
Cnv 1403,77 4275 296
Cv 1252,84 348,01 21.74
5 754,24 1,69 0,22

Table 14: Structural Ambiguities of the Voiced Pluml Default - Revisited

PLURAL DEFAULT: Z revisited
plural simple | overlap in %
v 759,39 2.91 0,38
L 296643 35,72 1,19
Cnv 1403,77 4275 2,96
Cv 1252,84 345,01 21,74
5 754 24 0,00 0,00
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Devoiced vs. Voiced Default - Revisited

§ 2500 ? )
@ 20,00 /
Q.
£ 15,00
& 10,00
g 500 —
0,00
/s/ /z/
B Vowels 22,79 0,38
M Liquids 4,56 1,19
Significance level for Vowels: p =228 ¢ =0.62

Significance level for Liquids etc.: p = 8.32%e ¢ =0.10

Figure 8: Devoiced vs. Voiced Default - Revisited

Excluding any originally morphologically compleems, the employment of selective

final fricative voicing reduces the ambiguity ofsykodas to almost zero and of /ms, ns,
Is, rs/ codas to shortly above 1%. These percestaiaverlap suggest that the voicing of
plural—s has almost completely resolved the structural gmty between plural and lex-

ical words.
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8 Discussion

8.1 Sources for Final Fricative Voicing

So far it has been discussed why final alveolaafive voicing is a dispreferred feature
(see chapter 2) but also why reduction processasving schwa required this kind of
sound change in morphologically complex word fomgplaying plural or genitive in-
flections. Thus the question o¥Why? has been answered in a satisfying manner, sup-
porting the theory of morphonotactics with empirieaidence showing that the omission
of final /s/-voicing in plurals would have led tosegnificantly higher degree of structural
ambiguity of words with final /Vs/ and codas inviolg laterals and nasals plus the plural
suffix —s in hypothetical EModE than was found when findlvas assumed for plural
forms (Fig. 7 and 8). However, the question remams this sound change came about
and which processes might have been responsibictoediting final /z/ as a possible al-
ternative to /s/. This paper does not attempt twigde fully cogent evidence for answer-
ing the question ofHow?’, but nevertheless it is believed that the lineacjumentation
will present a very likely scenario which succeflgfincorporates naturalness approach-
es as well as Evolutionary Phonology and the thebmporphonotactics. In order to an-
swer thus this last crucial question a step badkniie has to be made and Old English
sound inventories and consequently changes thbes@fto be considered.

Although the voicing rule for OE fricatives is pdily more complicated than in-
dicated in (25) (see Appendix 1 for further diseoisksthis is regarded as being sufficient
for the present argument.

(24) OE fricative voicing rule

(@) /s/-> [s] as a default, the only exception is represkbie(b)
(b) Is/>[z]/V_V
While this rule is applicable to any single fric&iapart from /s/ it does not affect gemi-

nates, and this opens the possibility for finakfsting as will be shown below.

8.1.2 The English Geminate System

Geminates are characterised and/or contrastechgesin consonants by their lentjth
(hence alsdong consonantsHogg 2002: 21), i.e. the distinguishing featugd+ilength]

for geminates, [-length] for single consonantshailigh Modern English does not incor-

2L This definition of geminates is considered tommufficient and has consequently been revised byma
authors, including the distinction between gemirzsatd singleton consonants in terms of their mqueag-
erties (cf. Hayes 1989). For a more detailed dsioason the properties of consonants see Davis.2011
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porate minimal pairs differing in the feature ohd¢h geminates are quite common in
Japanese and lItalian (Davis 2011: 837):
(25) Italian geminate contrast

(@) [fato] “fate”

(b) [fatto] “fact”
Interestingly, similarly to Japanese and Italiaeminates were used as a distinguishing
feature in Old English and also in Middle Engffsh

(26)  Middle English geminate contrast(Britton 2012: 235)

(@ [wikks] “wicked”

(b) [wika] “week”
There does not seem to be complete consensusegé#nds to possible geminates, how-
ever, it is widely assumed that geminates can oiccalmost any class of consonant and
consequently also in the fricative /ss/ (Campb&b% 851, Brunner 1965: §225 and
Moulton 1954: 22). Impossible geminate consonargs—aaccording to the above men-
tioned scholars — /jj/, lww/ or /hh/. Fricative geates such as /ss/ ¢f//which occurred
in intervocalic position were not subject to as$aary voicing since it can be argued
that the double consonants strictly speaking didocour in intervocalic position, but in
V_s or s_V environments respectively and hencevtheing rule given in (25) cannot
apply. The /ss/ geminate was therefore alwayssedlas voiceless (dbisseq0is:as] in-
stead of *pizas]). The argument of how final fricative voicing aomplex forms came
about now takes Old and Middle English geminates a&parture point and proceeds
along three steps.

8.1.3 Approaching Final Voicing

Step 1 — Degemination

Since geminates are not present anymore in Modte tihest have been a time in which
geminates were reduced, i.e. the process of degéionirhas set in. According to Britton
geminates were reduced to singletons

only in unstressegissesand pissum and (a) when loss of a following un-
stressed syllable brought them into final position,(b) when brought into

contact with a following consonant by syncope ofoldowing unstressed

vowel. [...] And though thy might, conceivably, hapersisted for a while as
phonetically long consonants, they did not sunasesuch into late Old Eng-
lish, presumably because their length was not perdeas being significantly

longer than other syllable-final consonants follogvia stressed short vowel.
(2012: 235)
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Although the degeminated fricative pssesand pissumwas not pronounced with the
feature [+length] anymore, its voicing property mamained, i.e. within the context of
words which originally contained fricative gemimaiatervocalic degeminated fricatives

were nevertheless realised as voiceless. Thiginléads to a new phonetic contrast.
(27) Voicing Contrast in ME
IVssV/-> [Vsvl — degemination with retention of [-voice{qV]

- [VzV] (usual voicing process) : [VsV] (degeminatiedm)
Even if these forms are not in direct oppositiomasimal pairs the contrasting intervo-
calic realisations /s/ have considerable reperonsson the phonological understanding
of speakers of (Middle) English.

Step 2 — Questioning the Lexical Underlier
In OE the distributional system for fricatives sagtgd that for any alveolar fricative [s]
or [z] the underlying lexical form is /s/, the resgive surface realisations depend on their
environment, i.e. [z] was realised in intervocalmsition and [s] in any other surround-
ings. The reduction of geminate consonants intesfavith this assumption, since after
degeminating processes also voiceless [s] coulctdlesed in intervocalic position. The
complementary distribution of voiced and voicel&gsatives was hence nullified by the
emergence of [VsV] structures. The hypothesis uyithgy the origin of the sound change
described in this paper claims now that due toogh@osition of [VzV] and [Vs] forms the
lexical underlier becomes somewhat obscured: Sitieevocalic positions are not longer
restricted to voiced realisations the assimilatepicing rule appears to become redun-
dant as [VsV] structures are also allowed. The that voiced fricatives are still pro-
duced, however, might lead to the conclusion tlathere are two forms [VzV] and
[VsV] which apparently are not solely based on dazalatory phenomena, there must be
a phonological difference inherent to the lexicatlerlier. In other words the question
arises why one underlier /s/ should lead to differeurface realisations which do not
seem to depend on a phonological rule as both daaecel voiceless forms can be wit-
nessed in actual speech production, and crucialtihe same environment. Consequently
it might be assumed by the speakers that theresexand lexical underlier /z/ which is
responsible for [VzV] structures.

This consideration then spreads to all instancelz]oand [s], particularly word-
final instances. The decision of a lexical underireword-final positions is determined

by several factors:

67



Factor #1 — Final Schwa Loss
Departing from intervocalic fricative voicing thellowing rather interesting observation

can be made. Consider again the consequencesvad sass:

(28) (a)cyrice “church” [tfiritfa] = church[tfs:tf] (both final schwa loss and
elision in a checked syllable)
(b) phasdfa:zs] = [fa:z] =2 [feiz]

While the loss of schwa in (29)a can be regardeghasoblematic since the affricaté/ /t
in final position agrees with the predictions ofttdal Phonology etc.; i.e. obstruents in
final position are more preferred if they are véess, the example in (29)b is more excit-
ing. While the earlier version [fasg perfectly corresponds to the fricative voicinderu
schwa loss brought about voiced [z] in word finakipion. Crucially, and as ModE evi-
dence shows, words such@sasedid not undergo final devoicing and hence proyde
tential role models for /z/ as lexical underlier.

If speakers encounter then plural forms sucleggsthey most likely hear [egz]
because the stem form [eg] is always pronouncel avitoiced [g] and consequently a
voiceless plural [-s] is rather unlikely owing tdieulatory confinements; and stem invar-
iance excludes the anticipatory assimilationg[k] / _C[-voice]. However, the realisa-
tion of final [z] might not be attributed to assiation but following the pattern given in

(29)b speakers possibly abduct /z/ as underlying flor the plurat-s.

Factor #2 — Final Obstruent Devoicing

On the other hand speakers encounter forms su¢baks for balls or [bi:s] for bees
which could contradict the assumption of a voickdg) underlier. However, even such
forms could be regarded as unproblematic as speakeaitd attribute final [s] to the pro-
cess of final obstruent devoicing. Final voicelas&olar fricatives are thus not regarded
as underlying phoneme but are attributed to pr@sessich facilitate both articulation
and perception and final [s] would therefore beardgd as natural but not necessarily
underlying. The argumentation converges to a ptessikplanation of how final fricative
voicing occurred by looking again at Blevins’ typgly of sound changes within the

framework of Evolutionary Phonology:
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8.1.4 Possible source of sound change: Choice

Remember that the process of Choice demands tlmving intra- and extralinguistic
operations:
Choice A single phonological form can be representedabyariety of similar
phonetic signals. The listener perceives all ofrtleecurately but the variation of
the signals lead to a) the acquisition of a prgietpf a phonetic category for
which the speaker uses a different prototype anblfahe listener associates a
phonological form which is also present in the gp€a grammar (Blevins 2004:
33).
If this is applied to the production of plural fosrthe following process might be derived:
Example: S says [bals] and [bi:s] (or possibly even [bifzhe word is succeeded
by another vowel) for /bals/ and /bi:s/
L hears [bals] and [bi:s] and/or [bi:z] and assarfi®lz] and [bi:z] with
the application of final devoicing processes tospeech output
of S
The listeners who decided for themselves to asshmeinderlying /z/ for plural forms
might continue to produce the finally devoiced aoé forms, but they could also produce
[balz] and [bi:z] caused by their altered underyphonological representation of these
words. If the latter scenario is the case then nam@ more hearers might arrive at the
conclusion that the underlying plural marker is dmt not /s/, andpso factopossibly
change their pronunciation of these words as Wélis process of sound change is sub-
sumed by Andersen under abductive and deductivegeha first the speaker must ab-
duce an already established truth (e.g. pl#sals voiced after voiced consonants) and
then deduce further consequences (e.g. phsralay be voiced in environments requiring
no assimilation) (1973: 775). In order to spreatea pattern it must be recognised that
the output of a speaker is governed by his/her ahgmammar and that in turn mental
grammars can be determined by perceived speechitootmther speakers (Andersen
1973: 767):
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Grammar 1 Grammar 2

| |

Output 1 Output 2

Figure 9: Abductive and Deductive Change (Anderseth973: 767)

This leads to the third step of a diverging plgemmar.

Step 3 — Competition among Plural Grammars
The aforementioned processes of degemination, sdeleion and the thereby modified
understanding of possible lexical underliers ofléasst some of) the speakers is reflected
in two possible plural defaults with their respeetphonetic rules:
(29) /sl as underlying form
(@) /s> [z] ! C[-son, +voice] # (assimilation)
(b) /s/-> [1s] / C[+sibilant]_# (dissimilation)
(30) /z/ as underlying form
(@) /z/ > [s]/ C[-son, -voice] # (assimilation)
(b) /z/ = [1z] | C[+sibilant]_# (dissimilation)
These possible forms and their respective proaasbinations are in strong competition
with each other. Two parameters are conceivable:
Parameters for Plural Underliers
(a) Phonological parameterHere the voiceless underlier /s/ is preferred bsea
particularly the framework of naturalness theovieaild predict that more natural
structures — i.e. structures requiring less ariimuly and perceptive effort — will
assert themselves among competing variants.
(b) Morphonotactic parameterThe speaker will be rewarded for using less am-
biguous structures which increase the number ofessful acts of communica-
tion without the need for clarification and/or répen of phrases etc. Since plural
forms would have to face frequent lexical homoplsoegpecially in codas of the
type [Vs], [ms], [ns], [Is] and [rs] the underlyirfgrm /z/ would be preferred as
the number of lexical items displaying these cq¥s], [mz], [nz] etc.) is signif-

icantly smaller.
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The morphonotactic parameter would consequentldigiréhat successful communica-
tion outweighs the difficulties incurred by a fityaloiced obstruent. For the speaker this
would imply that the realisation ofifg] for sinsand [pi:z] forpeasmight be more diffi-
cult with regard to the articulation of these wo(ds. final [z] is more requiring than fi-
nal [s]), however, the listener can process thesmlsvless ambiguously as plural forms
of sin andpeacompared to ®s] and [pi:s] which are homophones of the lexitahs
sinceand peace.The positive feedback after realisations of plwakds with final [z]
would encourage the speaker to use these forms aitee and due to the process of
Choice as described above the trend for produahgv(ll expand across the speaker
population until the plural grammar prescribingds/underlier will be ousted by the /z/
grammar.

Now it becomes clear why stem invariance would haggative effects on the
building of plurals and their distinction from Ieal items. If the speaker population
would have decided to prioritise the phonologicalgmeter to a more substantial extent
than provided earlier, i.e. final voicing is sthjcprohibited for the sake of articularoty
ease, the plural suffix would have been realisetth wivoiceless quality. Consider now
the following example: If speakers want to form fHeral of a word ending in a voiced
segment, e.ghog (another term fomoor) this would in a first step lead to the plural
/bogs/. However, it is highly unlikely that such a pbtogical pattern would be repre-
sented phonetically as the difference in voicinggdfand /s/ would inevitably lead to as-
similating processes. If final devoicing is prolda forms such as #gz/ would be im-
possible and the only solution to provide a phoctatally valid plural form resides in
retrograde assimilation -Bks/. Thus, the stem of the lexical item has beeanghd. It
has been mentioned earlier that stem alternatialtheugh possible — is only rarely used
and considered as unpreferable as the morphologeasparency of a given item be-
comes lost. This is shown in (32):

(31) bog box
[bpg] [boks] = clear distinction possible

pluralisation including stem alternation
[boks]  [boks] = homophony

This shows that stem invariance maintains the nuggatic transparency of items (Wil-
kins 1996: 113), enabling an undisturbed segmemtaif a word into its stem and suffix
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(or affixes in general) in terms of perception amdrphology (Dressler et al. 1987: 102),
thus fulfilling the predictions of naturalness thes.

But pretend for a moment that morphological transpey is merely of secondary
importance and assume that speakers invariably khatfinal /s/ indicates plural forms.
See what happens when stem alternation is apaied$

(32) leg leck
[leq] [lek] = clear distinction possible

pluralisation including stem alternation

[leks] [leks] > homophony
Even if speakers can imply from context or linggisihowledge that both [leks] are plu-
ral forms stem alternation and thus devoicindegsleads to homophony and ambiguity
is created. Concluding it can be said that imprgyhonology in terms of articulatory ef-
fort by applying stem alternation has a negativpaot both on morphological transpar-
ency as indicated in (32) but also within a morphatal class difficulties arise if stem

invariance becomes violated.

8.2 Possible Critique and Bermudez-Otero’s “Life Cycle of Phonological

Processes”

The above suggested succession of final fricatieing comprises the cooperation of
several linguistic modules, i.e. morphology andrgtacs. An interaction of this form be-
tween different modules is refuted by some linguig.g. Bermudez-Otero 2010 and
2011), however, not every linguist is as readilynaissing this possibility (cf. Kawahara
2011: 2290f). Furthermore the argumentation foikaly way of development of selec-
tive /s/ voicing in complex forms strongly implieach interaction. Although the speaker
may assume that the lexical underlier and henceplimmological representation of the
plural suffix is /z/ instead of /s/ this has togreven first by producing the phonetic out-
put in combination with assumptions about the molpdly of words. In other words only
the actual phonetic realisation of /z/ combinedhwibsitive feedbackslusthe considera-
tion that complex items such as plurals might leated differently than lexical forms
(although, of course, such considerations do nppé&a on a conscious level on the part

of the speaker) might lead to a different phonalabunderlier:
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(i) Possibly different under-
lier than /s/ considering fina
obstruent devoicing

Change of the

y o . phonological rep- Positive feedbacK

(i) Considering ambi- resentation of when producing

guity with lexical items [+plural] final [z]
Morphology Phonology Phonetics

Morphological-Phonetic Interface

Figure 10: Possible Route of Phonologisation

The assumption of the initiation of the sound cleargleparting from the level of mor-
phology — responsible for final fricative voicingtronly provides further support for the
morphonotactic theory but also comprises ratheltitiyy implications for the current dis-
cussion on the so-called life cycle of phonologmalcesses, most prominently discussed
in Bermudez-Otero (2007, 2014) and Bermudez-Otefrdusdale (2012). Assumptions
about this life cycle are based on the theoryrgjuistic modularity which emanates from
the consideration of several more or less diseraidules within the human language ca-
pacity, communicating with each other via interacBermudez-Otero describes three
modules which are involved in the process of phogishtion, namely morphology, pho-
nology and phonetics. Most importantly these moslides said to interact in a serial
manner, i.e. morphology shares an interface solétly phonology which in turn com-
municates with phonetics (see Fig. 11 below) (2@)4:

The reasoning of this approach is that any kinghadnologisation or even sound
change starts at the lowest level of the moduldmigyarchy, phonetics, and ascends via
the phrase, word and stem level up to the modutearphology, where the sound change
becomes fully implemented and morphologised. Grammaence “bootstrapped from
the bottom up, [...] historical innovations genergtppagate from lower to higher mod-
ules” (Bermudez-Otero 2014: 6). It is thereforeusd) that this life cycle “bears a resem-
blance to grammaticalisation” (Bermudez-Otero & Usdale 2012: 639). An alternative

pathway for phonologisation is excluded:
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[llndividuals lack direct access to the linguistepresentations generated by
other individuals’ mental grammars; rather, thegorestruct those representa-
tions from circumambient speech, starting, in calsehonetics and phono-
logical competence, with raw acoustic data. (Bereze@tero 2014: 6)

honolo
phonetics> P 9 > morphology/lexicon

phrase level > word level stem level

Figure 11: The Life Cycle of Phonological ProcesséBermudez-Otero 2014: 6)

The triggering mechanism for the life cycle of pblmgical processes seems to be related
to Evolutionary Phonology’s process of Change, whegrlisteners misinterpret speech
signals due to processes which would increase ahgrainess of sounds (e.g. [anpa] is
misheard as [ampa] because of assimilatory prosgsshis would infer that selective
sound changes as in the case of final fricativeeimgi exclusively in morphologically
complex forms would be impossible, however, as phagisation at the phrase and word
level triggers phonetic sound changes in any itermgh are subject to assimilation or
other processes facilitating articulation and pgtica:

In the course of this life cycle, a phonetic phepaon that is at first exhaust-
ively determined by extragrammatical factors (pbysand physiology) be-
comes ever more deeply embedded in the grammaidafguage, first as a
language-specific gradient process of phonetic @mgintation, later as a cat-
egorical phonological rule applying in increasingigrrow morphosyntactic
domains, until it eventually escapes phonologicantml altogether.
(Bermudez-Otero 2014: 10)
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Morphology/Lexicon | ...... morphologization/
........................ lexicalizatior
..................... domain narrowing
Grammar Ph0n0|0g_ WL ‘. .............. RN I 1 1
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PL |ewl
-, stabilization
Phonetic  |«.

- honologization
SPEECH P 9

Figure 12: Modular Interaction (Bermudez-Otero & Trousdale 2012: 700) — This illustra-
tion depicts the domain narrowing of phonetic souncchanges from the phrase to the stem
level and their consequent integration into morphadgy and/or the lexicon.

Several aspects prove that sound change proceedihg above-mentioned manner can
impossibly be applied to final /s/ voicing in Ergili
(1) Final obstruent voicing processes counteract theciptes of natural articula-
tion. The argument that this type of sound changeewnitiated on the phrase
level, i.e. without assimilation processes to sadogy voiced elements and
without any type of higher-ranking — i.e. superogede to the level of phonetics
— motivation is to be regarded as highly unlikely.
(2) As mentioned earlier the execution of phonologmsatnd consequently mor-
phologisation and lexicalisation along the suggesi@hway would lead to the
following speech outputs and ultimately all-encosgiag sound change:

Table 15: Proposed Life Cycle of Final Fricative Vixing (adopted from Bermudez-
Otero 2014

Realisation of final /z/
Stage - peas peas in peas I Affected level
cancel peaceful  peace in peace Il
0 S S S S -
1 S S S z phrase level
2 S S z z word level
3 S z z z stem level
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Table 15 shows that initial phonologisation atphease level as suggested by Bermudez-
Otero does not result in the desired word formaaFiricative voicing in plural items
should enhance their signalling function and redime ambiguity of structures found
both in lexical and complex items. However, by spm final fricative voicing to the
phrase level it can be seen that both complexexiddl itemspeasandpiecerespective-
ly, would have to undergo phrase final voicing. Baene principle is found in operations
on the word and stem level. Again the plural fgreasas well as lexicgbieceare word-
finally voiced. If then the voicing of /s/ woulddeed come about in this manner nothing
would have been gained by it. It has been propdlsat final /s/ voicing in complex
forms sets these forms apart from lexical items twog their increased signalling func-
tion represents a desirable benefit, even at therese of more natural structures. If /z/ on
the other hand would have to be realisedmy word form their production would be
heavily impeded without such benefits, but actuligher deterioration in terms of am-
biguity would be achieved, since now lexical itewisich were in opposition as a mini-
mal pair differentiated by the feature of [+voieeduld become homophones, ephase
andface The life cycle of phonological processes thusindit to explain the change at
hand.

Even if the proposed route of phonologisation w#l refuted the morphonotactic
approach together with the striking evidence preditly this study shows that least in
this particular casehe traditional life cycle of phonologisation hastte dismissed in fa-
vour of alternative operations which clearly digtirsh between morphologically com-
plex and simple word forms and hence some kindofraunication between the level of
morphology and phonetics has to be existent. Tldeage gathered from this analysis
proves that the sound change of final$s]z] in complex plural items (i) requires a top-
down rather than a bottom-up bootstrapping of gratioal features and (ii) predicts the
necessity of a possible interface between the dasfeinorphology and phonetics which is
up to now strongly rejected in many theories of rpilogy. Although the life cycle of
phonological processes is a valid instrument fanathogical analysis and very convinc-
ing argumentations can be drawn from this apprdahishpaper has shown that it is not
applicable to any type of phonologisation and —tmportantly — the classical view of
strictly consecutive modules of language has talibmissed in favour of more flexible

approaches as the one proposed by Kawahara (2011).
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8.3 Supporting the Replicatorship of Phonemes

As mentioned earlier and despite Croft’s objectio® assumption of a phonemic meme
ties in well with the findings of this study. Moprecisely the existence of a so-called
plural-meme will be argued for which has been sttljie@ minor, albeit momentous, mu-
tations. It will also be shown how symbiotic retetships between the plural suffix and
the stem form condition the observed mutationakttgyments.

Two potential plural-memes can be detettefl) the voiceless /s/ having evolved
from /as/ after schwa loss and (ii) the mutated memePfzdr to schwa loss the voiceless
meme s/ successfully indicated morphological complexidpwever, after schwa two
variants were available as underlying form, eitls¢ror /z/ (the reasoning behind these
variants has been exhaustively discussed in eahapters and will not be repeated
here). For deciding which of the two memes is ttierfreplicator several criteria have to
be taken into account (Heylighen 1994):

Contribution to individual fitness (how the memérances the fitness of its host)
Learnability

Ease of communication

Tendency to be transmitted

Conformity pressure ("meme selfishness"; how themmenteracts with other
memes in the host)

Collective fitness (how the meme enhances thedsrd the group or social sys-
tem of its hosts).

In terms of learnability it has been discussedhapter 2.1 that voicing is a rather diffi-

agrwnE

o

cult feature to acquire, hence the /z/ meme woaldibfavoured here. However, the oth-
er criteria are outweighing the aspect of leariigbilhe aspect of conformity pressure or
.,meme selfishness* equally affects both variantd arerely describes assimilating pro-
cesses, i.e. /sP /z/ after voiced consonants, whereas?z/s/ after voiceless consonants.
This criterion is therefore not decisive for theide of /s/ or /z/. Points 1, 3, 4, and 6 can

be visualised by the following two figures:

NB: The memes are representing the underlying pbgiwal form of the plural suffix, not their potézit
phonetic realisations!
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a. [ans] for
since

b. [sinsl for sins

Speaker Hearer

Figure 13: The Plural-Meme /s/ — If the plural is poduced with the voiceless fricative ho-
mophony between morpholoically complex and lexicatems is created. This negatively af-
fects the communicative success of an utterance arsingle word since the hearer (i) might
momentarily be confused by the semantic ambiguityfahe speaker’s speech output and (ii)
has an increased effort of processing the utteranas the plural is not reliably signalled.

a. since
b. sin + PL

a. [sns] for
since
[sinz] for sins

b.

Speaker Hearer

Figure 14: The Plural-Meme /z/ — Although the artculatory effort is increased in the pro-
duction of /z/ ist benefits for communicative sucss become apparent. The plural form is
distinguishable from the lexical item because of #hfeature of voicing and thus the hearer
can reliably decode the speaker's message. Furtheare morphological decomposition is fa-
cilitated as there are no lexical homophones for a4 codas.

Since the voiced /z/ default creates less ambigiityccurring in codas displaying
[m,n,I,r] as preceding consonant it shows sevedsaatages towards the voiced /s/
meme: (i) It enhances the fitness of its host asthér social group insofar as communi-
cation becomes more successful as less homophadetherefore ambiguity is created
than when using the voiceless phoneme. For the saas®ns it increases the ease of
communication since less additional enquiries ageiired and the load of morphological
processing is reduced if unequivocal codas areyoel As for the tendency of the /z/-
meme to be transmitted Modern English evidencebeaconsidered as proof — if /z/ were
unfit for transmission the /s/-meme would be pradlito a greater extent or would have

even ousted /z/. Entertaining the above mentiomgekria for memetic selection it can be
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concluded that the /z/-meme displays a higher lefelolutionary fitness than ist voice-

less counterpart /s/. This explains why it asseitssdf as plural default in environments
which would not require assimilation in terms ofiorog — i.e. whenever it occours in

symbiosis with stem forms ending in liquids, nasald also vowels — despite its phono-
tactic dispreferredness.

The question addressed so far dealt with explamataft he preference of one
meme over the other due to fithess. The secondiqneasecessarily has to provide an-
swers for possible routes of transmission and/pliaation of the meme. Susan Black-
more advocates the process of imitation as a melamemetic transmission (2000: 66).
It has been stated earlier that the speaker mggitnae a second underlier for the plural
default, being /z/, in addition to the ,old“ defaus/.If the speaker then produces /z/ the
listener can replicate the meme by imitating theagpr — i.e. the listener herself produc-
es /z/ instead of /s/. The theory of imitation liglgly more complex, though, involving
neuronal structures in the brain (cf. Ritt 20040-169Y* The new meme /z/ establishes
a specific link pattern involving neuronal firings the brain of the host. If the host then
utters the new plural-meme /z/ (in favour of /$f)combination with a nominal stem —
e.g. [snz] instead of [s1s] for sins— the same neuronal firing process made take mtace
the brain of the hearer and the /z/-meme hencenbesoeplicated:

24 Also Plotkins argues that evolutionary processesiting in learning (e.g. of new phonemes) operate
within the brain (1994: 83), thus some kind of &l network has to be (re-)built.
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3. Replication of
the meme’s linkage
pattern in the lis-
tener’s brai

1. Establishment
of new linkage
pattern in the
host’s brail

2. Transmission l

of /z/-meme via
utterance of [®1z]

Figure 15: Memetic Replication of the /z/-Meme Fronthe Speaker’s Brain to the Listener’s

Brain
Taking the memetic approach into account it cantipesy be argued that language re-
sembles other organisms in terms of evolutionangmal: Like an animal’s body lan-
guage hosts replicating units prone to mutationthdse mutations accumulate they can
in the long run alter thus the superficial formlahguage and consequently language
change can be observed, as is the case with thael phorpheme in. It is important to
point out that at least linguistic mutation andfby no means an outcome of chance, but
guided by certain rules or external influenceshsag€ schwa loss and morphological de-

compositioning processes.

8.4 Possible Developments: Morphonotactic Cleansing

The morphonotactic cleansing hypothesis predicas the ambiguity of specific struc-
tures such as those created by schwa loss, ieeleses C(V)s codas which occur both in
plural items as well as in lexical instances, carmbsted following a certain schema. This
schema is based on “existing frequency imbalaneésden lexical and lexical and mor-
photactic instances of specific phonotactic stnectypes” (Ritt & Promerin prep). In
other words, if a specific coda type is rarely esgnted in morphologically complex
words but highly frequent in lexical words, thereakers encountering this coda type in
complex instances such as past tense verbs ofdpkia it will be experienced as odd

and exceptional. This in turn increases the pressarthis coda type to abandon complex
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word forms and to “focus” on word forms in whichist better represented, e.g. lexical
items. Naturally a process in a converse direciien from lexical to complex instances,
is also conceivable. This can either be done bgpgisaring altogether, consequently
leading to zero morphemes and/or underspecificatboriby undergoing sporadic sound
change and thereby forming a completely new coda ty assuming the phonetic form
of other codas which are less ambiguous. (Ritt &ar,in prep)

Morphonotactic cleansing is considered to be vepmpsing by the author, espe-
cially since some research proving the hypothesssdiready been done. Thus the devel-
opment of irregular past tenses ending in a vossetkental such asean — meant, feel —
felt or spill — spiltcan be explained along the lines of morphonotattiansing:

[nd] [nt]

nt

nt

Figure 16: lllustrating Morphonotactic Cleansing (Ritt & Promer, in prep.) — Juxtaposition of
cluster types occurring either in morphotactic insances (blue), i.e. in past tense forms, or in
lexical instances (yellow).
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In this illustration the coda type [nd] is cleadgderrepresented in morphologically com-
plex past tense forms, whereas it readily occutsxital instances. The exceptional sta-
tus of [nd] in complex items hence predicts thas ttoda type would become realised
less and less often in morphotactic instances,ilpigssndergoing sound change which
entails the development of the past tense morpheihéo an irregular form. Turning to
the finally devoiced cluster [nt] it is evident tha greater number of morphotactic in-
stances compared to lexical ones exists here. s abvious solution for the problem-
atic morphotactic [nd] coda is then to undergo d&wug to join, so to speak, the mor-
photactic [nt] codas (see blue arrow in figure Mjch are experienced as less excep-
tional due to their higher number . The morphonatacleansing hypothesis would
thereby predict that less past tense verbs endifigd] are to be observed in a given lan-
guage stage than would be expected consideringaprepost-schwa-loss data while the
number of [nt] past tense forms would increase. €kamined data using the Penn-
Helsinki Corpora of Middle and Early Modern Englisbrroborated the hypothesis (Ritt
& Prémer, in prep.).

Considering the data given in chapter 8.3 it becmanifest that the development

particularly of voiced /Vz/ codas can be viewed emithe light of morphonotactic cleans-

ing:

[Vz] [Vs]

92.6% 10090%
7.4%

Figure 17: Distribution of Morphotactic (blue) and Lexical (orange) Instances of [Vz] and
[Vs] Coda Types

The results of the corpus analysis depicts th&any Modern English the [Vz] coda can
be found either in morphotactic instances (92.6%4h dexical instances (7.4%). The dif-
ference in terms of frequency is obvious: lexicadtances are clearly in the minority
within this cluster type. However, things are diffiet for the [Vs] coda — here only lexi-
cal items are represented, since the selectivangpigrocess affecting the plural suffix
restricted voiceless final /s/ to environments imick the suffix is preceded by a voice-

less consonant and complex /Vs/ codas are therefgressible. According to the mor-

82



phonotactic cleansing hypothesis the underrepredearid hence exceptional lexical [Vz]
instances should experience a pressure to leasectitia type, possibly be undergoing

devoicing to enter the already lexically domingjéd] type:

[Vz] [Vs]

B 92.6%

o 7.4%

U

1 96.7%

W 3.3%

U
@

Figure 18: Morphonotactic Cleansing Processes — The lexical instances of [Vz] which are in a
minority undergo devoicing and hence enter the purely lexical [Vs] coda type. This leads to fur-
ther decrease of lexical instances in [Vz], possibly increasing the pressure on them to leave this
coda type.

To see whether this hypothesis holds true alsaHerdevelopment of coda types in-
volved in the opposition of plural and lexical woi@ms would be an interesting re-

search question for further studies on morphongcpossibly using the Penn Parsed
Corpus of Modern British English (Kroch et al. 2016r evaluating Modern English data

and comparing whether the percentage of lexica] [ms has changed (predictably de-
creased) in relation to morphotactic [Vz] typedodern English compared to EModE.
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9 Conclusion

English is one of few languages displaying theuesabf final voicing, despite the in-
creased articulatory and perceptive effort involwedhe production and processing of
voiced elements in final position. Even more sirikis the historical development of the
plural morpheme /z/ from voiceless to voiced —@cpss which is rather found in its re-
verse in other languages. Based on the theory gbmonotactics this paper has provided
convincing evidence and/or argumentation for theettgpment of finally voiced frica-
tives. The process of voicing from /s/ to /z/ cangoounded in the strive for disambigua-
tion of lexical and morphologically complex codaster types, most prominently /nd, Id,
rd, md/, but also structures including final V+/Zhe analysis of the Penn-Helsinki Cor-
pora of Middle and Early Modern English has reslite stunningly significant findings
showing that plural /z/ displays substantial adagas in terms of structural overlapping
with lexical forms to /s/ — probably the paramountentive for speakers to produce and
reproduce voiced rather than voiceless plural ntarke

Apart from giving a well justifiable answer to tlggiestion ofwhy final fricative
voicing in morphologically complex forms came abthis paper has furthermore deliv-
ered a line of argumentation for thiw? of voicing processes. It has been shown that
views about process phonologisation as suggestedgty by Bermudez-Otero and
Trousdale are inapplicable for the problem at haather, selective final voicing in this
case implies a cooperation and/or interaction betwadlegedly uncooperative linguistic
modules — morphology and phonetics. It is henceyasstgd that the approach towards
phonolgisation needs to be more relaxed and widdPextesses of phonologisation are
more complex to be explained by a single pathwal/ @an involve several modules of
language at once.

Finally the voicing of plural forms adds to the amgch of evolutionary linguistics.
Assuming the phoneme as replicating unit — or memgentual mutations such as voic-
ing of elements can be identified as evolutionaepdiiciary developments, increasing
the fitness of the host, i.e. the speaker, andemprently facilitating communication be-
tween individuals or social groups.

The morphonotactic approach is considered to bg pesmising for further re-
search as it successfully describes the interdepmydof the diverse linguistic levels. Po-
tential areas of future investigation are other photogically complex forms such a¥ 3

person singular markings in ModE which display rikir pattern as the English plural
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systm with regards to ambiguity reduction and cquosetial final voicing processes. A
possible point of interest lies in the mutual suped finally voiced word forms, i.e. has
final fricative voicing been implemented it ®erson singular forms in analogy to the
plural suffix? Combined with the approach of evmloary linguistics and hence the
search for replicating linguistic units studieshistorical linguistics will help gaining in-
sight into higher-order processes of language agditive mechanisms involved therein.
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APPENDIX 1 - A more detailed view of frictive voichg, schwa

loss, and the English plural in historical terms

Why Voiced Plurals are Historically Speaking Improbable

Fricative voicing in Old and Middle English

The voicing of fricatives and affricates in Earlyolfern and Modern English displays a
phonemic character, i.e. the voiceless fricative$,[d] and their voiced counterparts
[z,v,d] are contrastively distributed, voicing is thusliatinctive feature. This has not al-
ways been the case, however: In Old English voaretl voiceless fricatives were com-
plementary distributed — [s,f,p] would occur in @anitial or final positions whereas the
voiced allophones [z,8] could be found exclusively in intervocalic positi and/or be-
tween voiced elements (V_{icd Or [C.oice] _[Cvoicd]) (HOrobin & Smith 2002: 53,
Moore & Knott 1972: 14, Pilch 1970: 58) (Dialectadriations may distort the overall
picture — in the Kentish variety initial voicing foee voiced elements as wader‘father’

or zwyn‘swine’ preceded word-medial voicing [Mossé 1979])3But voicing between
vowels was only possible if the syllable in questieceived sufficient stress, i.e. un-
stressed vowels would not lead to voiced fricativathough later loss of stress could
produce voicing even in unstressed environmenttk @Q01: 83). There is thus an initial
phonemicisation of voiced and voiceless fricativeOE, evidence for which can be
found in a small number of ModE words ligarsederived from OEcursian Since in the
latters was found in a voiced environment the voicelegsfive incursecan only be ex-
plained by a voiceless realisation already in OBniBiesberger 1985: 123). Supporting
evidence for this hypothesis is provided by Kim wdrgues that intervocalic voicing is
subject to a number of variables (2001: 151). kather rules on the voicing of fricatives
depending on the surrounding segments as welleasléiss of word, suffix etc. see e.g.
Takahashi 1995.
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The Fricative Voicing Rule (Version 11)* (Kim 2001: 151)

+obst +vd

+cont | . [+vd]/ [+stres} X _Y [+vd]d

+ant b

Conditions: 1. o = simple word

2. X# (a) morpheme boundary or (b) unstressed syllables
3. Y # derivational boundaries
4. C+ derived (i.e. degeminate) fricatives

5. [+stress] = the main stress

Insertingcursianinto the gap in the rule presented above it besoohear that the verb
does not meet the criteria for fricative voicingpaisposed by Kim. Sinceian can be re-
garded as derivational suffix added to the OE nouns (see the OED online entry for
“curse, v.”) condition 3 is not fulfilled, henceelfricative should not receive voicing.
However, it can also be argued that the voiceleafisation ofs in ModE cursecame
about by the process of final obstruent devoicing.

Now at the beginning of the $3entury long consonants became simplified and
[s,f,p] stood in direct contrast with [zd}, The latter set of fricatives hence rose to the
status of distinct phonemes (Fisiak 1968: 59) him Middle English period voiced frica-
tives came to occupy word-initial positions; whishexplained either by an analogy to
French loan words or by the spreading of this feataf Southern accents (Horobin &
Smith 2002: 54, Kurath 1956: 439).

(33) Middle English

vine — fine

zeal — seal
It has been shown so far that fricatives can beeain two positions: (i) either within a
word if the necessary conditions are met, andaheady in the Old English period, and
(i) in word-initial position, enabled by the infface of French at the beginning of the
Middle English period. However, no historical ewvide suggests voicing of obstruents or
fricatives in word-final position.
It was not until the 14 century that voicing in final position was possibfFricatives and
affricates became voiced in unstressed syllablesg, /&/ in was or his and /@/ in

knowledgeand particularly in French loan words (Jordan 191/84). Furthermore the

% A further version of the Fricative Voicing Rulegizen in Kim (2001: 157), however, taking into ac-
count any further variables would not be possihlbiw the limits of this paper.
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apocope of final schwa gave rise to voiced friczgiinbreathe, have or grazgef. Trnka
1936). Nevertheless, word-final positions were tasitamount to fricative voicing. De-
spite schwa loss — or better because of it — itdmashooseor give, which became mon-
osyllabic after the disappearance of final Avere realised with a voiceless fricative:
Itfe:s/ and /gif/ (Jordan 1974: 150). Further examplesld bebeneathor earth (Gob-
lirsch 2003: 118).

To briefly summarise the historical route of frizatvoicing it can be said that the
feature of voice did develop already in the OE qurihowever, fricatives were usually
voiced only in intervocalic position. French loamd® then gave rise to initial [sdy,
fricatives and these could also be found in firaipon after the loss of schwa, although
only in unstressed positions. While final fricativeicing thus did occur in earlier periods
of English the number of affected words is rathmal$, with sufficient counter-examples
to rule out obligatory voicing. While words displag final voicing were hence to be re-
garded as “outcasts” of English phonological ruledl into the Middle English period
fricative voicing suddenly became compulsory fovast number of words, notably in

morphologically complex items, in the Early Modé&inglish period.
A Concise History of the English Plural

Coming back to Blevins’ list of possible originsr feound patterns it becomes obvious
that the voiced plural in Modern English did notredabout by some kind of phonetic
motivation, since the principles of Natural Phompyias well as sufficient evidence pro-
vided by studies from different theoretical backgrds show that final voicing would ra-

ther counteract such motivations. Also phonologigaiversals and physical constraints
seem to interfere with the finally voiced complexms. One possible origin for the /z/-

default is hence the inheritance from a mother weng in this case Old and/or Middle
English.

Considering the plural system of earlier periodsEafjlish one has to relatively
quickly dismiss this hypothesis.Old English miglatve counted a number of possible
plural suffixes (cf. Jones 1972, Fisiak 1968, Foerld998) (see table 16), however, none
of them displayed final voicing (most notably théfix —aswas realised with the voice-

less fricative /s/).
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Table 16:Old English Plural Forms (Fisiak 1968: 78)

{-as, -e, -a, -u, -@, -an, -ru, -UML-+-e, -UML-+
Common

o}
Genitive {-a, -ena, -ra}
Dative {-um, -rum}

In later stages of English the nominal system -/@nithe complexity of the language as
such — became drastically reduced. The grammagaader of nouns started to disappear
already between the $1and 14 century (Fai 1992: 10) and with this also theetsity

of the plural suffixes. In Middle English the suffies(which can be seen as the descend-
ant of -asused in OE, and indeed is sometimes still writisin Middle English texts
[Jones 1972: 107]) did not only indicate pluraitlythe common case but was extended
to the genitive and dative cases and eventuallgrhecdominant during the #4entu-
ry.Nevertheless, final voicing was still prohibitedME plurals and other items display-
ing this suffix.

When it was finally the dawn of Early Modern Englia radical change in terms of
voicing took place. A first observation of the EMoglural inventory might lead to the
insight that the regular ME plural suffieshas developed to the single consoranfs a
matter of fact this only holds true for the graptepresentations of the plural. Turning to
the level of phonology it becomes apparent that sirigle letter or graph can be split into
three distinct phonetic realisations: [s], [z] dmz], the actual realisation depending on

the preceding phonetic environment:

(34) Middle English (Early) Modern English
hounde C[+voice] - [z] - havndz
cattes ps] C[-voice] > [s] — keets
houses sibilant-> [1z] - havziz

It seems as though, all of a sudden, someone hadedeto implement final fricative
voicing. It has been shown that the ancestorseopttral were devoiced and thus the fac-

tor of inheritance as proposed by Blevins hencettvdg dismissed.
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Schwa Loss

Taking a closer look at (35), one can witness &gs® which might be of importance for
the issue at hand. Examining the development frofhhidundesgo ModE houndsit can

be seen that the short vowel in the forresrsuffix became deleted. This is known as the
process of schvfi deletion, a rather frequent phenomenon, respanéillinstance for
compensatory lengthening in Low German (cf. Wirtéi79 and more recently Prehn
2007) and also for complicating lexical distincgom French (cf. Fougeron & Steriade
1997). The following chapter will hence discuss thiee schwa loss could also be the

driving force behind final
Early Schwa Loss (<1200)

The loss of schwa already began before tieckhtury and experienced its central phase
between 1200 and 1400 (Minkova 1991: 155), i.einduthe Middle English period.
However, the beginning of the "1&entury does not mark a clear-cut boundary between
the vocalisation and the elision of schwa. Decidwitether or not the vowel was pro-
duced is a difficult task and influenced by mangtdéas which themselves are far from
being unambiguous:
= Spelling evidence can be a useful aid as the oomssi the grapheme in words
in which it has been used before could indicatedidetion of the vowel. Howev-
er, such omissions can also be interpreted asrgpetiistakes. Furthermore there
is a number of words still displayirgin their written form, nevertheless, schwa
is not pronounced in spoken language.
= Especially in poetry authors made use of the sdiawadapt to the metre, even if
the same word can be produced without schwa ifiredu
= Another complicating aspect is the dual charadi¢he schwa. It can either be re-
alised as a phoneme embedded in a larger struasurenwennewhen’ or it rep-
resents a grammatical morpheme indicating caseuotbar and as such schwa
was probably realised longer than the mere phonévtiekova 1991: 155)
While it has been reached a consensus about the peaiod in which schwa loss oc-
curred schwa has been omitted in certain enviromsrieng before 1200. One such envi-
ronment is the hiatus, i.e. the conjunction of tvaavels or vowel-like consonants. Ac-
cording to Luick (1921-1944: 8454) schwa is deldtetbre a vowel or [h] in unstressed

% For a detailed discussion on the properties ofvacsee mostly Lass 2009, van Oostendorp 1995, eteffn
1950, Catford 1977 and Sweet 1877, furthermore Beud960: 346f, Moore & Knott 1964: 869, Hogg
1992: 86
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words because of an acceleration of spEe@cthwa deletion also occurred prior to the
13" century in non-major class words likenifan < OE dennedfanne, son < OE sone,
when/whan < OE hwenne/hwanf@ordan 1974: §150ff). The loss of in such words
can be seen ifihe Owl and the Nightingale poem presumably written in the™&ntu-
ry:
(35) vor pan hifm] longep, ich him singe: 890

an pan sunfulle ich helpe alswo,

vor ich him teche pare is wb.
In line 890, schwa has been deleted befoia pan hijm], another instance ddan is
found in the following line. What is worth noticirttere is that at least in their written
forms the ¥ person singular marker ising-e help-eand tech-eis still realised. This

changed during the height of schwa loss.
Regular Schwa Loss in Final Position (1200-1400)

In the following centuries schwa loss extendecdeiadal items which were not affected in
earlier times. This phase is described as “comptete” (Luick 1921-40: 8473) since
from this time onwards/ ceased to be realised in final position indepahdéthe class
of the word or its position within a phrase. Contpléoss of schwa was probably trig-
gered by further de-accentuation of final syllatdes the already weak//lost its signif-
icance as a semantically important feature of werdsh adelpeor love Luick further-
more stresses that not only disyllabic but alsgygdlabic words experienced schwa loss
due to the suppression of secondary stfess indrinking < OE drincinge(1921-40:
8456).

A competing explanation has been offered by Horhefanert who argue that the
loss of schwa in final syllables is the result fin‘ctional insufficiency’ of the phoneme
since syntactic relations were now indicated byeptimeans than morphology, e.g. the
fixed word order of SVO made the complex case marlsystem superfluous (1954:
591).

Schwa Loss in Checked Syllables

The final stage of schwa loss is characterisechbysyncope ofo/ in checked syllables,
i.e. syllables containing a coda (VC) (Ritt 1998).4This topic will be approached from

a modern perspective: In ModE (or better modern Aecaa English) medial schwas can

27 A more substantial treatment of schwa loss inusidias been made by Schliiter (2009).
BTranslation: [...] because when he feels that désineg to him; and | help the sinful man as we#; b
cause | show him where misery lies.

2 For alternations and/or changes in stress sedle@uilly 1997.
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readily be deleted in front of [r,l,n], more rarddgfore [m] and never before obstruents
(Bybee-Hooper 1978: 191). This can be explainee @look at syllable-structure is tak-
en: Deletion before glides and nasals would leagytiable-initial clusters, whereas dele-
tion before obstruents would lead to coda-clusfar&l coda-clusters are less preferred
than initial clusters, which has been shown in t&ap) (1978: 191). It is therefore inter-
esting that Middle English allowed for a deletidrsohwa before obstruents in final posi-

tion, creating thus dispreferred coda-clusters.
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Appendix 2 — Data and Statistical Calculations

Counts
Raw Data
M1 M2
plural es S simple es S plural es s | simple | es S
C [-voice] 864| 864 0 83 81 2 759 747 12 29 28 1
C [+voice] 1628| 1548 80 924 784| 140 2789| 2180| 609 937| 521 416
C [sibilant] 151 151 0 46 45 1 331 331 0 25 23 2
V 52 28 24 3397 89| 3308 431 269| 162 2192 50 2142
Total 2695| 2591| 104 4450 999| 3451 4310| 3527| 783 3183| 622 2561
E2 E3
plural es S simple es S plural es S simple| es S
C [-voice] 4205| 1637| 2568 83 19 64 3979 576 3403 160 4| 156
C [+voice] | 13020 5041| 7979 1740 964 776 11631 2787 8844| 1346| 579| 767
C [sibilant] | 2330| 2330 0 6 6 0 2077 2077 0 4 4 0
V 2237| 2076| 161 7356 157 7199 2185 1689 496| 7607 63| 7544
Total 21792| 11084| 10708 9185| 1146 8039 19872 7129 12743| 9117| 650| 8467
M1 M2
plural simple plural simple
es S es S es es S
V 28 24 89 3308 269 162| 50| 2142
L 1245 80| 682 140 739 595| 266 404
Cv 303 0| 102 0] 1441 14| 255 12
Cnv 864 0 81 2 747 12| 28 1
S 151 0 45 1 331 0| 23 2
E2 E3
plural simple plural simple
es S es S es es S
V 2076 161| 157 7199| 1689 496| 63| 7544
L 3615| 5515| 237 431 2186 6012| 106 279
Cv 1426| 2464 727 345 601| 2832 473 488
Cnv 1637| 2568 19 64 576 3403 4 156
S 2330 0 6 0| 2077 0 4 0
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Normalised Data

M1 M2
plural es s simple es s plural es s simple es s
C [-voice] 334,77| 334,77 0,00 32,16] 31,38 0,77 517,72 509,54 8,19 19,78| 19,10 0,68
C [+voice] 630,79 599,79 31,00{ 358,01| 303,77 54,24| 1902,42| 1487,01 415,41| 639,14| 355,38| 283,76
C [sibilant] 58,51 58,51 0,00 17,82| 17,44 0,39]| 225,78| 225,79 0,00 17,05 15,69 1,36
V 20,15 10,85 9,30| 1316,21| 34,48| 1281,72] 293,99| 183,49 110,50| 1495,19| 34,11 1461,09
Total 1044,21| 1003,91| 40,30| 1724,20| 387,07| 1337,13| 2939,91| 2405,82| 534,10| 2171,17| 424,28| 1746,89
E2 E3
plural es s simple es s plural es s simple es S
C [-voice] 669,09 260,48 408,62 13,21 3,02 10,18| 734,68| 106,35 628,33] 29,54 0,74 28,80
C [+voice] 2071,72 802,121269,61| 276,87| 153,39| 123,48] 2147,55| 514,59 1632,95| 248,53| 106,91| 141,62
C [sibilant] 370,75 370,7 0,00 0,95 0,95 0,00 383,50 383,5( 0,00 0,74 0,74 0,00
Vv 355,95| 330,33 25,62| 1170,47| 24,98| 114549 403,44 311,84 91,58| 1404,56| 11,63 1392,92
Total 3467,51| 1763,67| 1703,84| 1461,50| 182,35| 1279,15| 3669,16| 1316,30| 2352,87| 1683,36| 120,02| 1563,35
M1 M2
plural simple plural simple
es S es S es S es S
V 10,85 9,30 34,48| 1281,72 183,49 110,50, 34,11| 1461,09
L| 482,390 31,000 264,25 54,24] 504,08 405,86| 181,44 275,57
Cv| 117,40 0,00 39,52 0,00{ 982,93 9,55| 173,94 8,19
Cnv| 334,77 0,00 31,38 0,77| 509,54 8,19] 19,10 0,68
S 58,51 0,00 17,44 0,39| 225,78 0,00| 15,69 1,36
E2 E3
plural simple plural simple
es S es S es S es S
V| 330,33 25,62 24,98 114549 311,86 91,58 11,63| 1392,92
L| 575,21 877,54 37,71 68,58| 403,62 1110,05 19,57 51,51
Cv| 226,90 392,07 115,68 54,90] 110,97] 522,90, 87,33 90,10
Cnv| 260,48 408,62 3,02 10,18| 106,35 628,33 0,74 28,80
S| 370,75 0,00 0,95 0,00 383,50 0,000 0,74 0,00
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R-Code

Copyright (C) 2014 The R Foundation for StatistiCaimputing
Platform: i386-w64-mingw32/i386 (32-bit)

R ist freie Software und kommt OHNE JEGLICHE GARAIET
Sie sind eingeladen, es unter bestimmten Bedinguwgéer zu verbreiten.
Tippen Sie 'license()' or 'licence()' fur Detaibzd.

R ist ein Gemeinschaftsprojekt mit vielen Beitradem
Tippen Sie ‘contributors()' fir mehr Informationdunitation()’,
um zu erfahren, wie R oder R packages in Publikatizitiert werden kénnen.

Tippen Sie 'demo()' fuir einige Demos, 'help()'diirline Hilfe, oder
'help.start()' fir eine HTML Browserschnittstellgr Hilfe.
Tippen Sie 'q()', um R zu verlassen.

> ClusterDevPlural=matrix(c(3384.92,598.43,56231643.63),nrow=2)
> ClusterDevPlural
(1] [2]
[1,] 3384.92 5623.04
[2,] 598.43 1513.63
> chisq.test(ClusterDevPlural)

Pearson's Chi-squared test with Yatesimaity correction

data: ClusterDevPlural
X-squared = 63.1791, df = 1, p-value = 1.887e-15

> sqrt(63.1791/11120.02)
[1] 0.07537615
>
> ClusterDevSimple=matrix(c(1049.10,2813.10,562%46.72),nrow=2)
> ClusterDevSimple
(1] [2]
[1,] 1049.1 568.14
[2,] 2813.1 2576.72
> chisq.test(ClusterDevSimple)

Pearson's Chi-squared test with Yatesimaity correction

data: ClusterDevSimple
X-squared = 80.3007, df = 1, p-value < 2.2e-16

> sqrt(80.3007/7007.06)
[1] 0.1070513
>
> Distribution=matrix(c(5623.04,568.14,1513.63,252),nrow=2)
> Distribution
(1] [2]
[1,] 5623.04 1513.63
[2,] 568.14 2576.72
> chisq.test(Distribution)

Pearson's Chi-squared test with Yatesimoity correction

data: Distribution
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X-squared = 3357.609, df = 1, p-value < 2.2e-16

> sqrt(3357.609/10281.53)
[1] 0.5714605
>
> DevoicedvsVoiced=matrix(c(759.39,2514.52,759.86%6),nrow=2)
> DevoicedvsVoiced
[1] [2]
[1,] 759.39 759.39
[2,] 2514.52 60.51
> chisq.test(DevoicedvsVoiced)

Pearson's Chi-squared test with Yatesimaity correction

data: DevoicedvsVoiced
X-squared = 1351.297, df = 1, p-value < 2.2e-16

> sqrt(1351.297/4093.81)
[1] 0.5745285
>
> DevoicedvsVoicedLiquid=matrix(c(2966.43,129.588%3,47.86),nrow=2)
> DevoicedvsVoicedLiquid
(1] [2]
[1,] 2966.43 2966.43
[2,] 129.52 47.86
> chisq.test(DevoicedvsVoicedLiquid)

Pearson's Chi-squared test with Yatesimaity correction

data: DevoicedvsVoicedLiquid
X-squared = 35.5937, df = 1, p-value = 2.431e-09

> sqrt(35.5937/6110.24)

[1] 0.07632335

>

> DevoicedvsVoiced#2=matrix(c(759.39,2572.12,752 34 ),nrow=2)
[1] [2]

[1,] 759.39 759.39

[2,] 2514.52 60.51

>

> DevoicedvsVoiced2=matrix(c(759.39,2572.12,75234,),nrow=2)

> DevoicedvsVoiced2
[1] [2]

[1,] 759.39 759.39

[2,] 2572.12 2.91

> chisq.test(DevoicedvsVoiced?2)

Pearson's Chi-squared test with Yatesimoity correction

data: DevoicedvsVoiced2
X-squared = 1565.672, df = 1, p-value < 2.2e-16

> sqrt(1565.672/4093.81)

[1] 0.6184243

>

> DevoicedvsVoicedLiquid2=matrix(c(2966.43,141.6858.43,35.72),nrow=2)
> DevoicedvsVoicedLiquid2

(1] [2]
[1,] 2966.43 2966.43
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[2,] 141.65 35.72
> chisq.test(DevoicedvsVoicedLiquid2)

Pearson's Chi-squared test with Yatesimaity correction

data: DevoicedvsVoicedLiquid2
X-squared = 60.2572, df = 1, p-value = 8.324e-15

> sqrt(60.2572/6110.24)
[1] 0.09930597
>
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Abstract

The purpose of this thesis is to account for thieeraunorthodox structure of the Modern
English plural morpheme {/z/}. Although voiced coal fricatives occur word-finally in
a number of lexical items (e.glaze, haze, freegaext to morphologically complex ones
(sings Dan'’s, frogs) the voicing of consonants in final position ipdjogically speaking

a rare feature. This can be explained by physestrictions involved in speech produc-
tion and perception (Westbury & Keating 1986: 16f7,0Ohala 1983) and the inherent
unnatural character of voiced fricatives comparedheir voiceless counterparts (see
Stampe 1979). The majority of languages thus ptsvesiced fricatives from surfacing
in final position, resulting in final obstruent deeing (FOD) (cf. Blevins 2006).

While many theories assume a sporadic processnaf fricative voicing (e.g.
Ringe 2003) this point of view is refuted due te thherently dispreferred character of
final /z/ and the number of counterevidence pradiftem languages employing FOD. It
is argued here that the emergence of plural {{m@l$ a more probable explanation when
applying morphonotactic thinking. After schwa lossrphologically complex codas
were suddenly homophonous to lexical ones (e.d.ilmgomplexsinnes‘sin + PL’
[sines] = schwa loss> sins[sins] vs lexicalsince[sins]). According to the Strong Mor-
phonotactic Hypothesis (Dressler & Dziubalska-Kagc2006, Ritt et al. 2012) speakers
would try to avoid such ambiguous structures bgrady the plural suffix, which would
then again increase its signalling function — gagsat the expense of articulatory natu-
ralness. The main hypothesis of this thesis thatesthat selective final fricative voicing
is due to the higher signalling function of /z/ quemed to voiceless /s/ because of the lack
of lexical homophones (as Pinker [1999: 37] hasemily stated, [nz] among other coda
types is hardly found in lexical items).

An analysis of the Penn-Helsinki Parsed Corporsliofdle and Early Modern Eng-
lish (Kroch et al. 2000 & 2004) resulted in theldaling findings: The employment of
the phonotactically speaking more preferred vogelgural suffix /s/ leads to an overlap
between simple and plural items of almost 25% W/ codas and 5% for /ns, ms, Is, rs/
codas, which are thus highly ambiguous. Howevesuraig a voiced plural morpheme
[zl the overlap is reduced by a third for /Vz/ ceda by more than half for /nz, mz, Iz, rz/
coda types. It has therefore been shown that tderlying reason for the voicing of the
plural morpheme /s /z/ is not a phonetic motivation as involved in[-@ut rather a
morphonotactic one: /z/ shows a greater poterdiagijnalling the plural than /s/ does.



Zusammenfassung

Die vorliegende Arbeit versucht, eine stichhaltigeklarung fir die aul3ergewdhnliche
Form des Englischen Plural-Morphems {/z/} zu gelf@hwohl stimmhafte Frikative wie
[zl im Wortauslaut keine Seltenheit im Englischemstkllen (so kdnnen sie sowohl in
komplexen Wodrtern wie Dan’s, frogs ‘Frosche’, singgsie singt’ wie auch lexikalisch
in blaze ‘Glut’ oder freeze ‘frieren’ auftreteny stellt dies phonologisch bzw. phonotak-
tisch gesehen doch eine Ausnahme dar. Wortfinalargtafte Konsonanten sind durch
weitaus grol3eren artikulatorischen und auch permspt Aufwand gekennzeichnet
(Westbury & Keating 1986: 157, vgl. Ohala 1983) wmerden daher als ‘unnatdrlich’
dargestellt (siehe Stampe 1979). Die meisten Spragkrmeiden daher die Realisation
von stimmhaften Frikativen am Wortende, wie im Beben etwa durch die Auslautver-
hartung (vgl. Blevins 2006 flr detailliertere Enklagen).

Wahrend meist argumentiert wird, dass das stimralRifiral-Morphem auf einen
sporadischen phonologischen Prozess zurickzufigirénB. Ringe 2003), wird dies als
unwahrscheinlich betrachtet, da die starke Markettdes finalen /z/ sowie das weitaus
haufigere Auftreten der Auslautverhartung gegersali@nnahme spricht. Stattdessen
wird in dieser Arbeit ein morphonotaktischer Stamagt angenommen. Durch die Elision
von Schwa entstanden morphologisch komplexe Kogeeiydie einer Vielzahl von le-
xikalischen Homophonen gegentberstanden, wie etsfa /

(1) Komplexe Wortform Lexikalische Wortform

sinnes ‘Sunden’ synce ‘seit’
[syres] [syns]
sins since
[sins] [ans]

Die von Dressler & Dziubalska-Kotaczyk aufgestelB¢&rong Morphonotactic Hypothe-
sis’ (2006, Ritt et al. 2012) besagt nun, dassrtarabige Strukturen vermieden werden
sollten, meist durch Veranderung des morphologlsmplexen Kodas, da hier Ande-
rungen eher von Seiten der Sprecherinnen akzepignden als dies bei den lexikali-
schen Stdmmen der Fall wéare — selbst wenn derdtigaologisierungsprozesse negati-
ve Auswirkungen fur die Natirlichkeit der Spraclaemm sich zogen. Diese Arbeit beruht
also auf der Hypothese, dass die selektive Stimiigkaft des Plural-Morphems auf ei-
ner verstarkten Signalisierungsfunktion von /z/egegper /s/ basiert, dh finale Stimmhatf-



tigkeit wird von den Horerlnnen automatisch mit ptaslogischer Komplexitat assozi-
iert.

Die Analyse der Daten der Penn-Helsinki Corporaviddle and Early Modern
English (Kroch et al. 2000 & 2004) hat diese Hypsth verifiziert: Die Verwendung des
phonotaktisch bevorzugten Suffixes /s/ wirde dadwehn, dass Wortendungen auf /Vs/
in fast 25% der Falle nicht den Plural signaligartEndungen auf /ns, ms, Is, rs/ immer-
hin noch zu 5%. Verwendet man hingegen das stimml&iffix /z/ reduziert sich die
Uberschneidung auf knapp uber 7% bzw. etwa 1.5%séErgebnisse zeigen, dass ein
stimmhaftes Plural-Morphem eine leichtere Verarbegtkomplexer Worter ermdglicht.
Folglich beruht die Entwicklung von {/s/} zu {/z/picht auf phonetischen Prinzipien,
sondern kann bzw. muss als Ergebnis der Wechseiagrkon Phonologie und Morpho-
logie betrachtet werden.
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