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Abstract

We propose a new account of the change from -Visis, -Vzis to -Vis in Modern Lesbian, and of
related changes in other Northern Greek dialects, arguing that they are special cases of the loss
of unstressed high vowels. Our analysis depends on the new understanding of the nature of
sound change that Nonlinear Phonology and Optimality Theory jointly make available.

Kaywords: Lesbian, Northern Greek, sound change, metathesis, nonlinear phonology, Opti-
mality theory.



1 The i-shift: a puzzle in Greek phonology

Like most other Northern Greek dialects, Modern Lesbian treats sequences consisting of an
unstressed high vowel i between sibilants in a way that starkly diverges from standard Greek. For
Standard Greek tfic BpUong, Modern Lesbian has #s vriis; for Standard Greek [Bpileic, Modern
Lesbians again has vriis. This happens in every morphological combination where these phoneme
sequences arise.

The reduction of /-Vsis-/, /-Vzis-/ seems to be limited to dialects in which unstressed short i
and u are lost across the board — the Northern Greek High Vowel Deletion. The reduction occurs
in three varieties. i can simply be lost, or it can replace the postvocalic sibilant as nonsyllabic i, in
which case the postvocalic sibilant’s voicing can be lost or retained. We will call them the Locris,
Macedonian, and Modern Lesbian type, after the regions where they are best documented, with
the understanding that each is more widely spread, and that in some localities two types co-occur
in idiolectal or sociolectal variation.'

(1) /-Vsis-/  [-Vzis-/
a. Locris (Vitrinitsa, Salona) [-Vs:-]  [-Vzs-]
b. Macedonia (Kozani, Velvendos) [-Vis-] [-Viz-]
c. Lesvos [-Vis-] [-Vis-]

We’ll refer to these sound changes, and to the synchronic alternations that result from them, col-
lectively as the Northern Greek i-shift. We put forward a new analysis of them that is grounded in
a constraint-based version of non-linear phonology, and argue that it offers empirical support for a
new understanding of sound change based on Optimality Theory. We argue that i-shift is neither
a sound change in its own right, nor a separate independent synchronic process of the dialect, but
part and parcel of the Northern Greek High Vowel Deletion (HVD), both in its diachronic origin
and in its synchronic status in the phonological system. From the viewpoint of traditional histor-
ical phonology, as well as that of classical generative phonology, this makes no sense, since at
least the Macedonian and Modern Lesbian types of i-shift are on the face of it different processes
than HVD. The claim does make sense, though, if we assume an Optimality-theoretic perspec-
tive, which models sound change not as rule addition but as constraint promotion. That approach
predicts that a sound change, though a single historical event, may have multiple manifestations
because it can interact with the existing constraints of the language in different ways depending on
the phonological context.

In the dialect of Locris (1a), /-Vsis-/ is pronounced [-Vss-], or /-Vs:-/,% and /-Vzis-/ is pro-

nounced [-Vzs-] (at least the latter reportedly varying with the Modern Lesbian pronunciation
[-Vis-]).

(2) /-vzis-/ — [-Vzs-], /[-Vsis-/ — [-Vss-]

2.Sg. xA\&lewc /alaz-is/ aldzs ~ alais
2.Sg. ytilec Ixtiz-is/  xtizs ~ xtiis
1.Sg. élnox /é-zi-sal ézsa

!Our principal source for Northern Greek dialects, and Modern Lesbian specifically, is Kretschmer (1905). We
also rely on more recent works on specific dialects, as cited below.

ZKretschmer’s data (p. 82) has both long and geminated s, varying both within and across dialects. It is not clear
to us how he differentiates them phonetically, but phonologically they are clearly /ss/, reduced from /sis/.



That the resulting consonant length (phonologically gemination) is contrastive is shown by mini-
mal pairs such as xAhoonox klds:a ‘1 brooded’ versus xAioow kldsa ‘brooding hen’ (Kretschmer
p. 84).

Kretschmer reports the same voicing contrast for the speech of educated people in Janina, while
uneducated people have the same forms as the Lesvos dialect has.

(3) /vrisi-s/  vriss (“educated”) ~ vriies (“uneducated”)
le-zi-s-al  ézsa ~ eisa

In the islands of Samos and Skiros we also find contrastive lengthened [s:], phonologically /ss/.
Compare 2Sg. 6a rutis: from /0a rota-is-is/ Y pwtroeic ‘you will ask” with 3Sg. Oa rutis from /6a
rota-is-i/ Yo pwtrioet ‘he/she will ask’.?

4) 1.Sg. ¢lonox le-fisa-is-a/  fis:a
paonoo /e-mdsa-is-a/ mads:a
2.Sg. Yo pwthoeg  /Oarota-is-is/  Oa rutis: (cf. 3Sg. Oa rutis)
va (Brioeig /na zvisi-s/ na zvis:

The Locris type /-zis-/ — [-zs-] and /-sis/ — [-ss] can be unproblematically understood as
nothing more than the direct outcome of the loss of unstressed i. The difficulties begin with the
other two systems, respectively encountered in Macedonian (1b) and in the Modern Lesbian dialect

(1c).

Macedonian dialects, such as those of Kozani and Velvendos, as well as Modern Lesbian di-
alects, have a diphthong. But Macedonian, unlike Modern Lesbian, preserves the phonemic voic-
ing contrast of the medial sibilant in the word-final sibilant, as in yvwp(leic yaurijz vs. TouAfoeLq
plijs. See the data in (5) (from Kretschmer 82):*

(5) Macedonian (Kozani, Velvendos)
/Vsis/ — [Vis], /Vzis/ — [Viz]

a. Gen.Sg. g Pelong /tisvrisi-s/  vriis (vs. ol BpO0EC i Vrisis)

b. 2.Sg. Bdlew /vaz-is/ vaiz
mouAfioelg  /pulis-is/ pliis
oxoVlelc /skuz-is/ skuiz
yvwelleww  /ynor-iz-is/  ynuriiz
Tvdlele /tin-az-is/  tindiz
oavauOlelc  ana-mi-is anamiiz

c. 1.Sg. EYUoX /exi-s-a/ éisa
xhwowox  /e-klos-is-a/  kldisa

d. Names Aouilic /uiz-is/ luiiz

Toepnélne /tserk-ez-is/  tsirkéiz

3Kretschmer provides no examples of /-Vzis-/ from these dubdialects, so our limited data leaves open the possibility
that /-Vsis-/ and /-Vzis-/ here merge as [-Vis:], by voicing assimilation applying to the output of HVD. From Samos
Kretschmer (1905: 237) also records short s in Gen.Sg. ts vris.

“Imbros shows a more complicated picture. It has /dés-is/ — des ‘you bind’, presumably degeminated from a
Locris-type dess, but also /arxiniz-is/ — arxinixs ‘you start’ (Tzavaras 2016: 80, 96), which could come by voicing
assimilation from an earlier *arxiniis.



The Modern Lesbian data in (6a-e) are cited from Kretschmer (1905), Newton (1972: 84) and
Gafos & Ralli (2001).> As in other dialects, the change is regular and productive; note especially
noodl in (6e), a relatively recent loan that probably was not in the language when the sound
change took place, yet undergoes it in combination with a clitic like any other word.

(6) /-Vsis-/, /-Vzis-/ — [-Vis-]

a. Gen.Sg. -stem tfic Bevone /tis vrisi-s/ ts vriis, dz vriis
b. 2.Sg. Nonpast Beileg /vriz-is/ Vriis
Nonperfective nailelg /péz-is/ peis

Yo hovong /0a 1as-is/ Oa luis
dryopdlelc /ayoraz-is/ ayurdis

c. 1.Sg. Past Perfective 0dpooloo [e-0r6s-iz-s-a/  Ordisa
elnoo /é-zi-s-a/ éisa
HaoLo o /mdsa-is-a/ mdisa

d. 2.Sg. Nonpast Perf. & dyopdorg /0a ayordz-s-is/  Oayurdis
Vo dxovoTg /0a aku-s-is/ Oa kuis
Vo YERWOTC /0a yemo-s-is/  Oa jimois
Vo powTAoNC /0a roti-s-is/ Oa rutiis

e. 2.5g. Possessive uxodl oou /masaz su/ masdis

T0 xoemoVlL oov  /to karpdzi su/  tu karpiiis

After a brief review of previous work on the topic in section 2, we lay out our analysis and
theoretical claims in three steps as follows. In section 3 we summarize the evidence for the contin-
uing productivity of i-shift. In section 4 we outline the basic tenets of autosegmental and metrical
phonology in so far as they are relevant to our thesis, illustrating them with examples from the mod-
ern Modern Lesbian dialect as well as the ancient Aeolic Greek dialect of Lesbos. We conclude
with our analysis of i-shift in section 5.

2 Previous accounts of i-shift

Hadzidakis (1892) and Thumb (1895) viewed i-shift as a dissimilatory sound change by which
intervocalic -s-, -z are lost if the next syllable contains s. This does not provide a satisfactory
understanding of the specifics of i-shift, as Kretschmer (1905: 82) pointed out. It doesn’t explain
why the change takes place only when the intervening vowel is i. It fails to connect the change
to the loss of unstressed 7 in Northern Greek dialects, still less to explain why it happens only in
dialects which underwent that sound change. It doesn’t account for the appearance of medial -z in
final position in Macedonian dialects, as in (5). And finally, no convincing phonetic motivation for
it has been put forward, nor can we find another instance of such a change in the literature.

Newton (1972) posited a sequence of five sound changes to account for the developments in
the Macedonian and Epirus dialects (Velvendos and Zagori, see (5)). His analysis relates the
change to another well-established feature of Northern Greek dialects that is broadly coextensive
with it, namely the palatalization of sibilants before i. However, to implement his idea Newton
had to postulate exceptional voicing assimilation in the progressive (left-to-right) direction for
Macedonian (Velvendos), plus two other unmotivated sound changes — laxness assimilation, and
consonantality dissimilation — in both types of dialects:

SKretschmer’s transcriptions show sometimes a diphthong Vi, and sometimes Vj, which according to him vary
dialectally or idiolectally. Since the variation has no bearing on the analysis, we render both variants as Vi here.



(7) Newton 1972

Velvendos Zagori
Underlying /ayordzis/ /x&sis/ /ayordzis/ /xasis/
Palatalization ayordzis x4Zis ayordzis  xasis
Loss of i,u ayordzs  xaSs  ayordzs  xass
Voicing Assimilation ayordzz ~ — ayordSs  —
Laxness dissimilation ayordjz  x4¢s  ayordgs  Xx4ags

Consonantality dissimilation ayordiz ~ xdis  ayordis  xdis

Modern Greek dialects (as well as ancient Greek) normally resolve dissimilar voicing in ob-
struent sequences by regressive (right-to-left) voicing assimilation, e.g. @ofnOfjxav fuftikan in
Mandamados (Kretschmer p. 177-8). Indeed, the Macedonian dialect of Velvendos, for which
Newton postulated exceptional progressive voicing assimilation in (7), actually hews to regressive
voicing assimilation even more consistently than other dialects, see (8a).

(8) Velvendos (Kretschmer 177, Newton 1972: 200 ff.)
a. €puye > évji ‘he left’ (in other Northern dialects more commonly éf¢i, with progressive
voicing assimilation, Newton 1972: 87, 105, 202)
b. Axdwé > labko (not *ladgo)

C. Owo¢ You > Okosim (not *0gdsim).

Drachman & Malikouti-Drachman (1976) reworked Newton’s analysis, again positing Progres-
sive voicing assimilation for Velvendos but replacing Laxness assimilation and Consonantality dis-
similation by two other rules. Rather than deriving [i] via [}, ¢] from [§, Z], they propose that [i]
is simply extruded from [§, Z]. Their historical scenario for the same two dialects is reproduced in

9):

(9) Drachman & Malikouti-Drachman 1976

Velvendos Zagori
Underlying /ayorézis/ /x&sis/ /ayorazis/ /x&sis/
Palatalization ayordzis xdzis ayordzis  x&sis
Loss of i,u ayordzs  xaSs  ayordzs  XaSs
Voicing Assimilation ayordzz = — ayorad§s  —
i-Extrusion ayordizz ~ xdiss ayordiss  Xaiss
Degemination ayordiz ~ xdis  ayordis  xdis

The Drachmans suggested that the reverse direction of voicing in Macedonian dialects might be
functionally motivated by the preservation of the voicing feature that distinguishes between per-
fective and imperfective aspect. This seems reasonable for the verbs in (5), but not for the nouns,
which do not distinguish aspect, such as (5e) Aouvilic > Aouvil, Toepxélne > Topxéil. Our anal-
ysis in section (5) will account for both the nouns and the verbs.



Another questionable feature of Newton’s and Drachman & Malikouti-Drachman’s derivations
is the intermediate palatalized stage -asis, -aZis that they posit between original non-palatalized
-asis, -azis and the non-palatalized end result -ais. Their analysis requires this intermediate step,
but otherwise there is no reason to believe that palatalization is implicated in i-shift at all. Some
dialects, such as that of Ajassos, do not even palatalize 5,z to 5,7 (Kretschmer 1905: 151), yet
have i-shift in their phonology. This would then be a so-called Duke of York derivation, in which
an auxiliary step is introduced only to then be undone again. Our analysis will not depend on
palatalization.

3 On the synchronic phonology of the Northern dialects

Northern Greek underwent a chain shift consisting of the loss of unstressed high vowels and
the raising of mid vowels in their place.

(10) 1 u

We claim that i-shift is a concomitant of high vowel deletion, indeed an integral part of it. Since
i-shift is productive, we are committed to establishing that High Vowel Deletion is productive too.
High Vowel Deletion is part of a chain shift whereby unstressed /i/, /u/ are lost and /e/, /o/ are
raised into their place. In this section we argue that this entire chain shift is synchronically live,
so that the underlying vowel system has a lexical contrast between /i/, /u/ and /e/, /o/, and that the
synchronic phonology of the dialects therefore has an analog to the historical chain shift.

Although we do not follow Newton and the Drachmans in implicating palatalization directly
in i-shift, their interaction in that subset of dialects where they are synchronically operative con-
tributes to the evidence for our analysis. Stress-conditioned e~i and o~u alternations in the Mod-
ern Lesbian dialects appear in many morphological categories. The examples in (11) are from
Kretschmer and Thumb.



(11) /e-yraf-s-ame/ yrdpsami [e-yraf-s-ame to/ yrdpsamé du (= éypdapé To)

/deka/ 0éka /d0-deka/ oodika

/petra/ pétra /petra-6n/ pitrin (Gen.Pl.)

/dul-év-o/ dlévu /dul-ev-s-a/ oiilipsa (= 50U 0L, SoVAEDX)

/fon-4z-i/ fundz /fén-az-s-e/ fonaksi (= povalel, povaie)

/men-o/ ménu /é-men-a/ émina

/ap6-min-a/ apomna  /apo-min-a-me/  apuminami

/ruxo/ rixu /ruxo-6n/ rxon (= poUy0, POUYWV)

/paputsi/ paptits /palopéputso/ palupdptsu (= Txmo)TOoL, THAXIOTETOVTOO)
/vrebika/ vrébka /vrebikami/ vribikami (= Begdnra, Bpedrxaue)

The i-shift change (/-Vsis-/, /-Vzis-/ — -Vis-) takes effect before both steps of the Northern Greek
Chain Shift: before the loss of /i/ (counterbleeding), and before the raising of /e/ (counterfeeding).
In some dialects the same is true of palatalization. In particular, Southwestern varieties of Modern
Lesbian palatalize s to § before deleted /i/, and conversely do not palatalize it before i that comes
from /e/ by raising. In these dialects, both parts of the chain shift add to the opacity of i-shift and
of palatalization (Newton 1972: 84).

(12) a. i. dyopdlew /ayoraz-is/ — ayordis
ii. dyopalec /ayoraz-es/ — ayorazis
aybpxoeg /ayoraz-s-es/ — ayorasis
b. i. tiic Bebong /tis vris-is/ — ts vriis
ii. ol BpVoec /i vris-es/ — i vrisis

Kretschmer gives the following examples to illustrate the dialectal contrast in palatalization be-
tween Northeastern and Southwestern Lesvos.

(13) s-Palatalization

[vrisi/ — vris, but /vris-es/ — vrisis

Mantamados (NE) Antissa-Eresos (SW)
Sg. PI. Sg. PI.
N. ivris  1vrisis 1 vris 1 vrisis
G. tsvrils tuvrisin tsivrils tu vrisé(nu)
A. dvris tsvrisis g vri§ s vrisis

Newton also notes that palatalization is variable in opaque contexts in the Southwestern varieties of
Modern Lesbian. While s generally palatalizes before deleted -i-, as in (14a,b,c), non-palatalized
pronunciations such as (14d) are also on record:®

(14) a. &Coc dksus ‘worthy’ (Sg.)
b. &l dks ‘worthy’ (PL.)
c. ©&olnolx  aklisd, aklisd  ‘church’
d. o Beaold  mia vrasd ‘portion to cook’

It is likely that this variation is due to analogical elimination of opaque cases of palatalization. If
so, it confirms the live status of palatalization in the synchronic phonology.

®Kretschmer also cites innovative pronunciations such as aklisjd, vrisjd, krdsja as having been introduced from
Standard Greek.



Palatalization of consonants other than s is less salient, but the same generalization applies: n
and [ are palatalized before /i/ even where the triggering /i/ is lost, and are not palatalized before
/el even when it is raised to i.

(15) érvoox  /é-li-s-a/ élsa  “Iloosened’
ghovoo /é-lu-s-a/ élsa ‘I washed (hair)’

See Newton (1972:210 ff.) for other phonological processes that consistently apply before HVD
Newton also observes that no processes take effect obligatorily before HVD, although many do so
optionally (ibid200).

The most direct evidence for the productivity of i-shift is that it applies to new words, even to
entirely new kinds of words and cases with epenthetic i. In the derivation /masdz-su/ — masazs
— masdzis — masais (see (6e)) -i-epenthesis feeds i-shift. When the sound change took place,
there were probably no words like /pocodl/ in Modern Lesbian. But when they were introduced,
they became subject to the already existing synchronic process and have since then continued to
undergo it.

We conclude from these data that palatalization is a live process in the dialects, and that palatal-
ization is opaque in at least some of them, in that its context is the vocalism that obtains before the
Northern Greek Chain Shift. Together, this provides independent evidence for underlying /i, u/,
and for the synchronic productivity of vowel raising and deletion and the resulting phonological
alternations. The chain shift of vowel height, and its interaction with palatalization, form a robust
opaque subsystem in the dialects.

4 Theoretical background

Our analysis draws on autosegmental phonology, according to which phonological represen-
tations are not simply sequences of binary feature matrices, but multidimensional structures of
layered tiers. In particular, the constituent structure of a syllable is separate from its phonetic con-
tent, whose elements can stand in a many-to-many relation to each other. Their synchronization
can be graphically rendered by association lines. Syllable structure can be represented in several
ways. The simplest way is a “flat” structure where each syllable is a node with its segments as con-
stituents. A richer representation assigns an internal structure to the syllable, in which the onset is
a separate constituent, and syllable weight is represented by moras. To illustrate, a disyllabic word
party can be represented as in (16a) or as in (16b).

(16) a. o o

A bﬁ/
VREY

L
par 1 parti

-—0

Both representation are consistent with our analysis. For expository purposes we adopt (16a) here.

This understanding of syllable structure is helpful in the study of phonetic processes such as
assimilation, fusion, compensatory lengthening, and metathesis (Goldsmith 1990). They can all
be understood as realignments between segmental content and syllable structure. Assimilation, for
example, extends the reach of a phonological segment or feature to an adjacent constituent of a
syllable or of a neighboring syllable. Compensatory lengthening results from loss of segmental
material from a mora-bearing syllable slot and its replacement by new featural content from an
adjacent segment.



For an illustration of the approach, we turn to ancient Greek, where the data are well-known,
and offer illuminating analogies to the phenomena of modern Northern Greek dialects that we are
concerned with.

Let us start with compensatory lengthening in ancient Greek.” When -s- in coda position was
lost, its mora survived as a lengthening of a neighboring segment — the preceding vowel in the
majority of dialects, the following consonant in Lesbian and Thessalian:

(17) Aeolic (Lesbian) Attic-Ionic
*esmi €L el ‘Tam’
*selasnd OeldvVvVX oehfvn ‘moon’
*naswos  vodoc vNnog ‘temple’
*-08yo -olo -0o>-ou  ‘Gen.Sg’

Compensatory lengthening typically happens to preserve the shape of a syllable when a weight-
bearing coda consonant is lost. But it can also happen when a weight-bearing consonant is forced
to vacate its coda position and is reassigned to an onset position. The generalization is that the
syllable weight pattern remains intact. Such cases show that compensatory lengthening is not
simply a matter of assimilation. For example, when s forms a medial cluster with a sonorant in the
reverse order, exactly the same thing happens:

(18) Aeolic (Lesbian) Attic-Ionic
*e-nem-sa  Evnuo EVELLXX ‘I shared’
*e-men-sa  Eunvo EUeEVVQX ‘I stayed’
*awsos "Adwc Hoxe ‘Dawn’

"The data discussed in this section are well-known; see Lejeune (1972) or any historical grammar of ancient Greek.
The analysis is based on Kiparsky (1967a, 1967b).



(19) a. Aeolic

o o o o o o
AN /|
vV C vV C C V vV C v C CV
Lol v |
b. Attic-Ionic

o o o o o o
I ] | e
vV C v C CV vV C v C CV
Lyl e

These compensatory lengthening processes of Greek are part of a larger complex of changes
that eliminate s in many other environments. An s- that is inherited from Indo-European appears
as h- word-initially before a vowel:

(20) “*septm cmTta  ‘seven’

3 9

*sems €l one
Syllable-initially before sonorants, where £ is prohibited, s is lost:

(21)  *smor-ya polpax  ‘fate’
*SNUSOs YUOC ‘daughter-in-law’, ‘bride’
*pes-0s TéoC ‘penis’
*nes-o-mai  véopoxt ‘I return’

Optimality theory and nonlinear phonology not only perspicuously model well-understood pro-
cesses such as deletion, assimilation, and compensatory lengthening, but provide entirely new
explanations for processes such as metathesis, which cannot be reconciled with the traditional pic-
ture of gradient sound change, and are for that reason set aside as a problematic category of “minor
sound changes”. What is more, in many cases it unifies multiple changes as a single historical
event.

This unification is illustrated even more clearly by the treatment of y in ancient Greek. It is
partly parallel to that of s, but more varied because y could survive in a larger number of con-
texts than s. The principal innovation is that y became prohibited in onsets. Word-initially y- [i-]
was either debuccalized to h- (22a), or, in some words, underwent fortition to dz- or zd- (22b);
intervocalically it was lost, probably via & (22c).

(22)  a. *yugom > dzugon Luyov ‘yoke’, *yéso > (€ ‘seethe’
b. *yek"r > hepar firoo ‘liver’, *yora > hora ‘hour’ oo
c. *treyes > *trehes > Tpcic ‘three’, *dwésos > dwéhos > 6éoc ‘fear’
In medial consonants clusters, -y- can be moved from an onset position where it cannot be pro-

nounced by changing places with an adjacent coda sonorant, to be licensed postvocalically as the
second member of a diphthong.



(23)  a. *smorja > moira polpx ‘lot’,‘fate’
b. *k"imarja > *k"imaira yipoupoc ‘chimera’

c. *¢"mjeti > *banjeti > bainei Paivel ‘goes’

This metathesis ‘salvages’ both segmental content and syllable structure, at the price of violating
the Linearity constraint, which demands maintaining the respective order of a syllable’s terminal
slots and the feature bundles associated with them.®

o

AN A N A NS

c v C CV cC v C CV cC v CcCcyV
m o r i a —m o r 1 a =m o 1 T a =popx

But this metathesis only takes place when it produces the diphthongs /o0i/ and /ai/, as in (23)
polpex, yipoupx, Batver. /oi/ and /ai/ are the diphthongs with the most sonorous nuclei. Cross-
linguistically they are the most common diphthongs with /y/ — in some languages they are the
only diphthongs with /y/, as in standard German.’ Instead of creating the more marked diphthongs
liy/, ley, luy/ by metathesis, y is lost by the same two compensatory lengthening processes that we
saw in (17)-(19). The Aeolic dialects (Lesbian and Thessalian) geminate the sonorant, Attic-Ionic
lengthens the vowel.

(25) e Aeolic: 6hogippw ‘Tululate’, oixtippw ‘I pity’, xplvvew ‘I judge’
e Attic and Ionic: ologlpw, oixtipw, xpivew (long 7 shown by meter, among other indi-
cations)

o All dialects: *ban-y-0 > Baives ‘1 go’

(26) a. Aeolic

o o o o
NN TN
c cCv CccCcVvVy c cv cCccCcVvVvy
Y vy
r 1 n y o k r i n y o

b. Attic-Ionic

8Some accounts of the sound change posit that the coda consonant first merges with the following y into a palatal-
ized geminate, which then splits up into its original components again, this time in the reverse order, e.g. *ban-ye-
— baiifie- baifie-. A problem with this two-step analysis is that -wy- too metathesizes to -yw- in the same way, e.g.
*dawyo > *daiwéo > Sodw ‘kindle’ (the unassimilated metathesized form appears as Awatfwv in an inscription from
Corinth). The palatalized w posited in this scenario is unlikely, and practically a contradiction in terms.

9Though ui occurs in interjections like pfui.

10



o o

N TN

c cvcCccCcVvy c c v CcCc VvV Yy

RERSRZERARZ A%
r 1 n y o — k r 1 n y o

From the OT-based perspective, all six changes — the debuccalization of initial y-, its fortition,
its complete loss medially, metathesis, compensatory consonant lengthening, and compensatory
vowel lengthening — can be seen as manifestations of a single sound change, the promotion to
undominated status of a constraint that prohibits y in onsets. The six changes are just so many
ways of satisfying the promoted markedness constraint, each contextually determined by lower-
ranked Markedness and Faithfulness constraints.

The split between the Aeolic and Attic-lonic varieties of compensatory lengthening shows
how a promoted markedness constraint “puts the question” to the existing phonological system
by introducing new configurations that force previously occulted constraint rankings to be fixed.
In such cases, a sound change can result in dialectal differentiation. A single sound change can
even cause lexical splits, as when the prohibition of onset y- is met in word-initial position both by
debuccalization and by fortition.

The prohibition of y- in onsets that drives all these processes is itself grounded, as typology
shows. y- is the most sonorous onset of all, and that makes it highly marked because of the well-
known preference for onsets to minimize sonority.

The next most sonorous onset, next in line for elimination in a system that already lacks y-
and w-, is r-. It can be disposed of by a rich palette of phonological processes, including deletion
with compensatory lengthening, the latter instantiated in the modern Northern Greek dialect of
Samothraki (Katsanis 1996, Kiparsky 2010). There r is deleted in onsets, with compensatory
lengthening word-initially and after a consonant, applying crucially after the raising of unstressed
mid vowels.

(27) /r6yos/ ooyus ‘a type of spider’

/réxi/ dax ‘ridge’
/réfi/ daf ‘shelf’
/brosta/ buustd  ‘in front of’
/vrédo/ voodu ‘thunder’

/epitropo/ pituupu ‘bishop’s representative’

In conclusion: the nonlinear approach to syllable structure lays the basis for the entirely new
view of sound change opened up by Optimality Theory. The deletion, debuccalization, fortition,
metathesis, and compensatory lengthening processes traditionally described as different historical
changes of Greek can be unified — in the case of y, as the promotion of a constraint that prohibits
y in onset position, effected in different ways depending on context. This idea can be readily
formalized within Optimality Theory by a hierarchy of ranked constraints. Markedness constraints
prohibit certain configurations and Faithfulness constraints prohibit deletion beyond the necessary
minimum required to satisfy the constraints that dominate them.

5 Northern Greek i-Shift as High Vowel Deletion

We are now in a position to understand i-shift as a special case of High Vowel Deletion (28).
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(28) *V

|
[+High]

(28) prohibits syllables with the nucleus i or u. The prohibition is satisfied with the minimum
possible disturbance to the language’s phonological system, as defined by its lower-ranked con-
straints: where possible, (28) is satisfied without incurring a MAX-V violation, by not deleting
the high vowel but moving it from a syllable nucleus position to a non-head (C) slot where it is
licensed as the second part of a diphthong (metathesis of vazis to vaiz, vais). Otherwise it is deleted
if possible. Stressed 7 cannot be deleted or resyllabified because a higher-ranked constraint MAX-
V requires stressed vowels to be retained. Moreover, where syllable structure constraints allow
neither resyllabification nor deletion, even unstressed i is retained as a last resort; e.g. dimitrijaris
— dimtrijars (not *Omtrjars, *0mitrjars, *omtrijars) ‘October’ (Kretschmer p. 93).

We rely on the following standard assumptions about the well-formedness of syllable structure
and its maintenance.

(29) a. A syllable must have a head.

b. When the head is deleted, the syllable structure it dominates is erased and the stranded
phonemes are reassociated with the remaining prosodic structure if possible.

c. The reassociation is optimal in accord with the phonological constraint system of the
language.

d. Stranded phonemes that cannot be reassociated are deleted.

The varieties of i-shift across the Northern Greek dialect continuum are the result of alternative
reassignments of the phonemes of disyllabic sequences to the monosyllables that arise from them
by HVD. Each variety of i-shift is optimal under a different constraint ranking. All of the constraint
rankings are compatible with the pre-existing phonological constraint system of the respective
dialects. However, they are not necessarily uniquely determined by it. This is another case where
the promotion of a constraint leads to dialect differentiation.

o o o
AN 7T
A RAA

30) a. vazis — vazis = vazs
o o o
AN 7T
TR

b. vazis — vazis =vais
o o o
A AN 7T
RIS
c.vazis — vazis =vaig

All attested forms preserve the CVCC syllable structure of the original input form. Unattested
longer forms such as *vaizs violate the syllable canon, and shorter forms such as *vai, *vas, *vaz
deform the structure more than necessary to satisfy the new constraint without offering any com-
pensating advantage. They are therefore not optimal no matter how the phonological constraints
are prioritized.
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Our analysis relies on previously proposed and validated constraints (reformulated here where
necessary in the explicit format of correspondence theory, which formalizes constraints in terms
of the relation between input and output structures). Most of the constraints come in families that
differ in degrees of stringency; our tableaus state them in the most general version that the data
allows, with the reservation that deeper study might require more restricted versions. We begin
with the constraints which hold equally for all the dialects, and then analyze the variation in terms
of the ranking of a small number of remaining constraints.

The goal of OT is to derive complex effects from the interaction of simple ranked violable
constraints. Following that practice, we decompose deletion of unstressed high vowels into a
Faithfulness constraint (31a) that bars deletion of stressed vowels (Orgun & Sprouse 1999, Coet-
zee & Pater 2006), and a Markedness constraint (31b) that prohibits high vowels (Golston 1996,
Beckman 1997, Rubach 2006, Anttila 2006), ranked as indicated.!® Moreover, these dialects also
categorically disallow complex codas such as those in the hypothetical outputs *vaizs and *vaizz.
In the absence of a general study of the permissible codas of the dialects with HVD, we just
formulate the constraint as (31c) *VCC;C;, where C;C; are homorganic (have the same place of
articulation), which is probably overly narrow. Also, the segments in the rhyme of the syllable
must be placed in descending order of sonority (the Sonority Sequencing Generalization, Bat-El
1996). For example, *vasi, where i occupies a C slot, is not a well-formed syllable because i is
more sonorous than s.!!

(31) Dominant Constraints

a. MAX-V: every input stressed vowel has an output correspondent
b. *V

|
[+High]

No High vowels
C. *'VCCICI

d. SONORITY SEQUENCING Elements of an onset must rise in sonority, elements of a
coda must fall in sonority.

To streamline the exposition, we omit these undominated constraints, and the candidates that
violate them, from the tableaus. The ranking of the additional constraints in (32) differentiate the
Northern dialects.

10We could further decompose High Vowel Deletion into the Markedness constraint that prohibits vowels, which is
dominated by the Faithfulness constraint that causes more sonorous (Nonhigh) vowels to be retained. Let us mention
in addition that prevocalic vowels are not deleted, even if they are unstressed. For example, High Vowel Deletion does
not apply to either one of the stem vowels in Aoutlic /luiz-is/, pronounced Aouill luiiz, not syncopated to * AL *Iiiz.

Final obstruent+nasal clusters are however permitted in some subdialects of Modern Lesbian: Bdlouv, @Oyouv,
népTouy > vdzn, fiyn, péfn in Eastern Lesvos, but vdzin, fijin, péftin with epenthesis in the North and in the West
(Kretschmer p. 106).
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(32) a. MAX-V: every input vowel has an output correspondent (McCarthy 2000).

b. MAX-SEG(Stem): A segment in a stem has a correspondent in its derivative (Zhang
2000, Gafos 2003), cf. MAX-ROOT (McCarthy & Prince 1995).

c. LINEARITY: If o precedes B in the input, the correspondent of o precedes the corre-
spondent of B in the output (no metathesis) (McCarthy & Prince 1995).

d. IDENT-VOICE: The output correspondent of an [aVoiced] input segment is [o«Voiced].

The tableaus (33)-(35) show how the different ways of satisfying the dominant constraints in (31)
arise from variation in the ranking of the lower constraints in (32).

The delinking of i from its V slot removes a syllable head, and thereby a whole syllable. For
example, it turns a disyllabic CVCVC word like vazis into a monosyllabic CVCC word. Adding a
C slot to it to turn it to CVCCC would accommodate all the segments in a long monosyllable such
as vazis, vaizs, or vaizs, but such syllables are not permitted in Greek — a restriction formalized
by the undominated status of constraints (31¢) and (31c). So the five segments must compete for
the four available syllable slots. We can visualize the phonology as a two-stage competition. The
principal competition is between z and i for the postvocalic C slot. Depending on how it is resolved,
the remaining consonants compete for the final C slot. This competition translates directly into a
formal system of ranked violable constraints.

The competition between z and i for the postvocalic C slot corresponds to the ranking of MAX-
V, which requires that vowels of the phonological input representation be pronounced, that is,
linked to a slot in some syllable of the output representation. If MAX-V ranks high, i must survive.
By (31b) i cannot be linked to a V slot (that is what High Vowel Deletion means), and by (31d) i
cannot be linked to the syllable-final C slot. But it can be linked to the immediately postvocalic
C slot as a glide (semivowel) i (also notated as y, and as IPA [j]), in other words resyllabified
as the second part of a diphthong. The final C slot must then be affiliated with either the s or
the z of vazis, respectively resulting in the outputs vais and vaiz. Each of these has advantages
and disadvantages. The form vais has the advantage of containing the remaining consonants in
the proper order. The form vaiz, on the other hand, prioritizes the stem consonant. Resistance
of stem consonants to deletion has been typologically validated, see the references in (32b). The
two advantages are reflected as Faithfulness constraints in the OT repertoire. The preservation
of the phonological order of segments in the output is imposed by (32c) LINEARITY. Retention
of material in a stem in preference to material in an affix is imposed by (32b) MAX-SEG(Stem).
The choice between vais and vaiz, then, depends on whether LINEARITY or MAX-SEG(STEM) is
prioritized, as formalized by their ranking, see (33) and (34).

G | |MAX-V | LINEARITY | MAX-SEG(Stem) |
Input: /vaz-is/
c. = vais o
d. vaiz *
a. vazs
b. vass
e. vazz *
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(34)

| [MAX-V [ MAX-SEG(Stem) | LINEARITY

Input: /vaz-is/

c. vais g

d. = vaiz *
a. vazs *

b. vass

e. vazz

The remaining form, from Locris, is derived by ranking MAX-V below MAX-SEG(STEM) and
LIN. vazs is the most faithful output that satisfies these constraints, and to our knowledge the only
one that is cited in the literature.

(35)

| | MAX-SEG(Stem) | LINEARITY | MAX-V | IDENT-VOICE

Input: /vaz-is/

a. = vazs *

C. vais *

d. vaiz *

e. vass * *
f. vazz * *

Although forms with regressive voicing assimilation of the Locris type vazs to *vass or even with
progressive voicing assimilation to *vazz are not attested, they would also be consistent with our
constraints. The former would be phonotactically well-formed in at least those Northern dialects
where -Vss is the regular output of */-sis/. The latter would be unique, for no Greek dialect appears
to have word-final voiced geminates. So it is not impossible that assimilated counterparts of vazs
for vdzis exist in some Northern Greece dialect. The derivation of these hypothetical forms would
require enforcing voicing assimilation by constraints that dominate IDENT-VOICE.

In conclusion, let us stress once more that our analysis depends on the new understanding of the
nature of sound change that Optimality Theory makes available. In traditional historical linguistics,
sound changes were thought of as context-sensitive replacement processes, much like generative
phonology’s synchronic phonological rules of the form A — B /C___D, and generative approaches
to historical linguistics simply modeled sound change as the addition of a rule to the grammar,
normally as the last rule, though sometimes before one or more existing rules. Such a framework
does not reveal any intrinsic relationship between the three types of i-shift, and struggles to even
formulate two of them without recourse to unwarranted stipulations.
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Optimality Theoretic phonology has no rules, and its empirical success in the synchronic do-
main invites a rethinking of historical phonology as well. The idea is that sound change is the
promotion of a phonological constraint. This is not merely a notational or terminological shift.
Because the effect of a constraint can depend on the context due to its interaction with other con-
straints, it leads to an entirely different view of what a sound change is. In this new conception
sound changes are still theorized as single events that take place at a particular time in a particular
speech community, but they are events of a different kind, in that they interact with the phono-
logical system of the language to yield multiple manifestations, as we have illustrated here with
ancient and modern Greek sound changes. The unification of apparent diversity achieved by this
new look in historical linguistics is telling evidence in favor of the theoretical principles on which
it is based.

Excursus

About 3000 years ago a similar metathesis of high vowels may have taken place in early Greek.
Comparative grammar reconstructs the 2. and 3. person singular endings of Indo-European as
*_si, *-1i in the present and *-s, *-f in the past. The past endings -s, -{) are derivable from the
reconstructed *-s, *-t by the regular loss of word-final obstruent stops. But their present counter-
parts in Greek -is, -1 (@épeic, @épel) are not so straightforwardly derivable form their presumed IE
sources, and some scholars have actually sought a different origin for them. Recently the idea has
gained ground that they are derived from the IE base forms *-si, *-#i by metathesis, specifically by
metathesis of nonhigh unaccented word-final -i with dental (coronal) consonants, and the regular
deletion of word-final - (Kiparsky 1967, Rix 1976, Cowgill 2006[1985], Willi 2012, Hill & Fries
2020).

(36) Present Past
2.Sg. 3.Sg. 2.Sg. 3.Sg.
Indo-European: *bher-e-si *bher-e-ti *e-bher-e-s *e-bher-e-t
PreGreek pher-e-is  pher-e-it e-pher-e-s e-pher-e-t by metathesis
Greek pher-e-is  pher-e-i  e-pher-e-s e-pher-e by loss of final -¢

This metathesis also explains imperatives like didoi from *didothi (Cowgill 1985). It correctly
extends to function words and clitics, since these count as unaccented. For example, kai ‘also’,
‘and’, from *kati ‘with’ (Hittite kati), related to kasi-gnétos (Thessalian kati-gneitos) ‘sibling’
(‘co-born’), Doric and Northwest Greek poi < *poti (cf. Iranian pati), Homeric eni ~ ein, eini ‘in’,
2.Sg. phéis, from *phe-si ‘you say’ (a clitic verb, hence unaccented and subject to the metathesis).
Hackstein (2002), Ellsworth (2011), and Willi (2012) provide additional etymological support for
the metathesis.

Independent evidence for i-metathesis is that it explains why 3.Sg. -ei and locative -oi count
as long (two-mora) diphthongs for purposes of accentuation. The simple generalization is that
original final diphthongs are short, whereas new final diphthongs count are long.

High vowels did not participate in the metathesis (e.g. t€puol < per-wet-i ‘last year’), nor did
syllabic nasals (gixoot < *dui-dkmt-i ‘twenty’). As outlined above, the reason is that ii, ui, mi
were not permitted diphthongs at the stage when the metathesis applies. Like the restriction on
the metathesis of y (recall *g"mjeti > *banjeti > 3ivel bainei ‘goes’) the restriction to nonhigh
vowels limits the change to forming diphthongs that are unmarked, in the sense of having relatively
sonorous nuclei.
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Typological support comes from an almost identical change in Finnish. In Eastern Finland,
dentals were palatalized before -i. In a subset of these dialects, dentals after unaccented short
nonhigh vowels underwent metathesis with word-final -i. The Basque data in (37b) suggest a
similar development.

(37)  a. Eastern Finnish: poika-ni > poika-w'i > poikain ‘my son’

b. Basque: *seni > sein ‘boy’, *usani > usain ‘smell’, *lehoni > lehoin ‘lion’
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