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Vowel harmony in Khalkha
Mongolian, Yaka, Finnish
and Hungarian™®

John Goldsmith
University of Chicago

;1 Introduction

The discussion of vowel harmony in this paper continues the thearctical
discussion thar was sparked by Clements' first proposals COTICErTINg an
autosegmental treatment of vowel harmony in general (1980 [1976]). 1 will
attempt to show that problems that arose in early autosegmental treatments
of certain types of vowel harmony can be elegantly overcome and that
autnsegmental theory more penerally provides an attractive framework for
the treatment of vowel systems and vowel harmony. [ will discuss three
distinct types of systemns here: the slightly asymmetrical system of Khalkha
Mongelian, the canonical five-vowel system as it can be seen in Bantu
(¥aka, in this case), and the well-known Finnish/Hungarian type of system.
The kinds of advances made here answer, [ believe, the critical comments
made in Anderson (198c), in which significant sceptical questions are
raised concerning whether the successes of autosegmental accounts of West
African systems can be extended to other types of vowel harmony systems.
Earlier treatments of Khalkha Mongolian within an autosegmental
framework include Chinchor (1979) and Djamourn & Rialland (1983), the
last of which directly inspired the account given in this paper, though the
present account differs in a number of important respects. Steriade (1979)
also discusses Chinchor's work, though she ultimately opts for an analysis
within a metrical framework. The discussion of vowel harmony in Yaka
represents g departure from earlier discussions of processes of this sort.
Finally, the discussion of the Finnish/Hungarian vowel harmony systems
follows in a long tradition of discussion of vowel harmony, including work
by Kiparsky, Skousen, Clements, Vago, Anderson, Ringen, van der Hulst
and Georges-Pichot (the final reference being one which had considerable
influence on the present paper, despite the difference in conclusions
reached).
The most important result of this paper is the explanation of the neutral
vowel status of i in Mongolian and of 4, e in Finnish/Hungarian without
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any stipulation, either explicit or implicit, a result that renders this analysis
strikingly different from all previous accounts. ;

From a theoretical point of view, | will use an autosegmental represen.
tation in which vowel features are placed on separate autosegmental tiers,
an approach which is, by definition, the autosegmental approach to vowe|
harmony., The age-old, traditional idea that mid vowels are —in Some
sense — combinations of low vowels and high vowels can be Incorporated
into this framework by placing the feature [low] an a separate tier, and
analysing a mid vowel as a skeletal position associated with both g [low]
segment ([2]) and a unit which, if solely associated to the V-slot, would
produce a high vowel:

(1)

u
I
vV
|

[e]

Such an approach emphasises the proposition that all assimilations are to
be analysed autosegmentally (since assimilation can be analysed as addition
of association lines) and that, by implication, Greek variable notation plays
little or no role in phonology per =e, a proposal first discussed exphicitly
in Goldsmith (1981). The fruitfulness of this approach to vowel quality
has recently been emphasised in a number of presentations by J.-R.
Vergnaud. Donegan (1978), Schane (1984a,b), Rennizon (1984), and
Anderson & Jones (1974) have also investigated models incorporating the
view that [a], [1], and [u] are the fundamental components of vowels, the
last paper presented within the developing framework of dependency
phonology. On this framework one may also now see Lass (1984). Firthian
prosodic analysis (see e.g., Waterson 1956; Palmer 1990) has been taken
to include similar possibilities. I hope to illustrate how this insight can best
be utilised within an autosegmental framework. By no means are the four
other frameworks mentioned merely notational variants of each other, or
of autosegmental phonology; the asymmetrical dominance of [1] and [a]
that can be found in dependency phonology has no parallel in autosegmental
phonology, for example, and it is by no means obvious that such a notion
should not be built into autosegmental representations. My purpose here
is not to compare these theories explicitly, theories which in many
unportant respects can be said to be converging, for in the ultimate analysis
the task of the linguist is not to choose among theories so much as it is to
select and then integrate the best of all currently available frameworks into
a new, more satisfactory model.

I will also assume, as Trubetzkoy (1967 [1939]), among others, has
suggested, that the oppositions expressed by phonological features can be
either EQUIPOLLENT or PRIVATIVE (this is discussed, for example, in
Trubetzkoy 1967: 76~80). An equipollent distinction is one, as in the SPE
tradition, whose two values {4+ and — ) have the same logical status in the
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systern. Neither value can be thought of, as Trubetzkoy would say,
asymmetrically as the neganon of the presence of the other value. Whether
- feature functions in an equipollent or a privative way depends on the
language. In Finnish, as we shall see, the fearure [round] is equipollent,
whereas in Mongolian it is privative. The formal side of this distinction
is easily explained. A feature which is equipollent (in a given language) is
always specified as either [+] or [—1]; a feature which is privatve 1s
specified only for the presence of the feature, and its absence is not marked;
thus no plus or minus value is necessary or appropriate, I shall attempt
to illustrate the ways in which this kind of specification for each feature
in each language — far from simply enriching the notational power of the
theory of phonology — vieldsdirectly amodel in which both the phonological
inventory and the nature of the language’s rules flow from this more
abstract and fundamental parameter.

Following in the tradition of pre-SPE generative phonology, as well as
current approaches known collectively as ‘underspecification theory’, 1
assume that a feature may have a positive value when specified, and rake
on the other value when ne specification is made. If the symbol [a] is used
to abbreviate the feature specification [+ low], then a vowel position with
[a] associated with it will be [low] (equivalently, [+low]), while one
without that association will not be [+low] (equivalently, will be [—low]).

{One perspective from which these suggestions can be regarded is to view
them as an atternpt to represent formally what has traditionally been
viewed substantively. That is, attempts to account for the inherent differ-
ences between the hehaviour (in the broadest sense) of various vowels have
traditionally either focused on the inherent phonetic qualitics of the vowels
(or warse yet, simple cross-linguistic observation), or else have artempted
to elaborate markedness measures for vowels (see SPE, and Archangel
184 for a recent version). If there is some ultimate merit to the present
approach, it consists in part in the link it helps to establish between the
geometry of the phonological representation needed to write the rules of
the grammar, on the one hand, and the complexity of the representation
af the actual vowels involved.

[ will also assume that unless specific provisions are made, autosegments
will automatically associate to skeletal positions only if they themselves are
unassociated and there is an unassociated position to which thev may
associate, much as argued in Pulleyblank (1933).

2 Khalkha Mongolian vowel harmony
2.1 Initial generalisations

Khalkha Mongolian (as distinct from other forms of Mongolian, such as
Classical Mongolian) has basically a seven-vowel system, as in (2):

(z)1 1 i
e O a o
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There are, thus, two vowel heights, a bin
g round/unround distinetion, Only seven
binations of these distinctions are found: t
vowel,

There are two peners] principles of vowel harm
Mongolian: Backness Harmon
Harmony involves the generalis
agreement in backness: thev must all be front vowels, or all back vowels.
This is illustrated in (3) (after Chinchor 197g). A qualification must be
added to this general statement, however, for a stem which otherwise
contains only back vowels may contain (the front vowel) [i] withaut
violating the otherwise regular back-vowel pattern of the word. In this
sense, then, [i] is a EUTRAL vowel: it can appedr in either back-vowel or
front-vowel spans of vowels, although when appearing in a back-vowel
word it must not be in word-initial position:

(3) a. back vowel stems

xara 'to look at something’
ulaang ‘red’
galuy ‘goose’
untuu ‘anger’
ovuun ‘wisdom, intelleet’
doloong ‘seven’
b. front vawel stems
temeen ‘camel’
inee ‘cow’
eniitin ‘this, he, she, it"
vUmbaii ‘bullion*
xoxlilr ‘wineskin '
gordds 'antelope’

The second principle of harmony is Rounding Harmony, w
only nen-high vowels. Rounding Harmon
immediately after 2 round non=high
vowel [i] 1if one should intervene):

{4) (o ‘| | e'l | i ]
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in the alternarions displayed

(5) vaba-vaa 'let me go’
oro-voo 'let me enter
suu-yaa ‘let me sit down!
nee-yee 'let me open’
ogt-vio ‘let me give’
ndi-vee ‘let me maove’
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.t/back opposition, a i
. jals] » and | 3.2z The solution: part one

eight concetvable com-
no high, back, unround - The seven vowels of Mongolian are the seven vowels that can be created
by the combinations of the feature [front] (represented as [i]), the feature
[round] ([ul}. and the feature [low] ([a]). These combinations arise through
the association of a skeletal position with segments on three disnnct tiers,
ane for each of these three features. This is illustrated in (6), where I have
attempted to use perspective to represent four distinct tiers:
4 gualification must be

Shern ik otheriss l (6} The vowels of Kﬂmihhzf Mongolian

ont vowel) [i] withour | | | |
rn of the word. In thig | | |
v v v oV —V ey LR
oo a0 7 K
-3 b . 1 u

in either back-vowel or
fil [u] fa}]  [el (o] [ii] [5]

Jf-‘ﬂl'inlg in a back-vowel
[ would like to emphasise that the symbols [i], [u], and [a] are being used
ambiguously, to serve sometimes as phonetic representations as well as at
other times as cover symbols for the feature values [front], [round], and
[low]. Context will make clear in each case which sense is intended.
[t is immediately apparent that therc are only seven combinations
possible, each corre sponding tooneofthe seven actual vowels of Mongolian.
The ‘missing ' vowel, from the binary, equipollent view of (z), no longer
seems to be missing, or, in any event, its unusual starus is matched by a
formal oddity. The only way to represent a back, non-low, non-round
vowel would be by means of a vowel position assoclared to no autosegments
at all; and it is this "vacant’ structure that is not allowed.
This observarion brings out most clearly the difference between an :
aumsegmentuiised version of vowel fearures, and its inherent measure of
larmony, which involves complexity of vowels, on the one hand, and more familiar notions of
round a non-high vowel | markedness, for while vowel positions associated with fewer vocalic _
ipping over the neutral | elements are formally less complex in this system, there 1s no equivalence, !
I ‘ntended or found, between less complex and more common. The least
complex vowel would be one associated with no vowel feature at all; and I
|_ it is precisely such a vowel which is not allowed in Khalkha Mongolian (or i
| in the similar system of Hungarian). Thus we must be careful not to equate i
formal complexity in this model straightforwardly with markedness in the |
| sense that many linguists have appealed to in the past. |
1 The full range of seven vowels 1s found in the first syllable of the word, |
which is, furthermore, the stressed syllable of the word, a point of no little
ﬁ significance. However, in non-initial position, only three vowels can appear |
i underlyingly: the three cardinal or PRIMARY vowels, [i], [u], and [a], an l
observation which can be found, for example, in Trubetzkoy (1967: 123). i
. Because of the fundamental significance of this restriction — here and
| more generally —it is worthwhile to formulate the restriction succinetly.
i Let us define a RESTRICTED position as & position in the skeletal tier which

nony generally cited in
¢ Harmonv., Backness
ds of a word must show
vels, or all back vowels,

e

R e

— et e

he alternations displayed




AT Saeos

St — i

258 Fohn Goldsmith

cannot be associated with more than one vocalic BULDSELTNENT; 8 Position

subject to no such restriction we will call a Free position.

Then we may
say thart:

(7) In Mongolian, in underlying representations, only metrically strong
| = stressed] positions are free positions,

It must be emphasised that the restriction to primary vowels
unstressed position is an underlying restriction, and is certainly not true
on the surface, as even a glance at the forms given so far will artest. All
seven vowels can appear on the surface in non-initial position. but they
arise through the two rules of harmony from the primary vowels. The
restriction to primary vowels in non-initial position leads directly to an
account of the limited distribution of vowels hitherto noticed but not
explained, and an explanation of the fact that [i] is the only neutral vowel,

in

2.3 Front/back Harmony

Virtually all accounts of Mongolian (and Finnish) have taken ‘front' as
the unmarked value of the front/back contrast: this i, I shall suggest, a
crucial error, and I shall make the opposite choice. Such a choice is, it rnay
be seen, the conceptual side of the formal move to adopt [i] = [+front]
as the specified member of the privative opposition.

If the vowels of a word must be either all back or all front, then they
must, on our account, all be associated with the autosegment [i], or none
of them must be. This result is achieved by positing the rule of Front

Harmony in (8), which spreads an [i] associated with the first vowel over
all the following vowels:

(8B) Frant Harmony

g
)
!
ol
!
!

VY.V
word

We should note that it does not matter whether one of these vowels is itself
associated with an [i] (an observation pointed out by Harry van der Hulst);
the first [i] will spread across the word. In general, autosegmental rules
that spread associations up to a point that is defined morphologically will
apply regardless of intervening associations, and overriding any associations
in the way. On the other hand, autosegmental rules which are purely
phonological in their definition of the target and trigger elements do not
apply if their application would lead to one association line crossing

another (this is the case for the rule of rounding harmony, as we shall see
below).?

2.4 [i] as a neutral vowel without stipulation

Since non-initial positions are restricted positions, we find only [i], [u], and
[a] there underlvingly. There is, thus, only one front vowel underlyingly

in non-initial position (|
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spreadingin the language
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i non-initial position ([i]). The [i] autosegment artached to the skeleral
position will not spread either lefrward or rightward (there is 1o automatic
spreading in the language and the rule of Front/back Harmony applies only
to an [i] autosegment linked to the initial position).

Hence a ‘back-vowel word' in Mongolian is 2 word without a front
vowel (= [i] autosegment) in the first syllable; all following syllables will
be back (since a vowel is back unless specified otherwise) excepr vowels
that are underlvingly front, and the only possible candidate for an
underlyving front vowel in non-initial position is [i]. Thus we have the
desired conelusion: the vowel [1] can appear in the middle of a back-vowel
word in Mongolian without viclating the principles of vowel harmony, but
[i] is the only front vowel with that property.

[t is now clear, too (as Harry van der Hulst noted) that the spreading
rule (8) must spread the [i] of the ininal syllable in an underlying structure
such as /iaiaf, which vields the surface form [i ¢ 1 e], and not *[iei a],
as shown 1n (g}:
correct surface form:

1%‘3:E :

(o) underlying form:

| I C \H\""'\-\-..\-_\-""‘--_
| J J g ..-H""\-\._ ' T
v W vV v b v v v
| | |
| | |
a a a a

_—--J.I-——__-'l- ™ _ ¥ | e e S-S b T

Since we know that non-initial [i]s do not spread, the second [i] in (9)
is not responsible for fronting the final vowel to [e]; it is rather the first
[i] that accomplishes that, as indicated in the surface representation in (g).

2.5 Rounding Harmony

We may formalise Rounding Harmony (4) as in (10). Recall that this tule
involves only non-high vowels, both as trigger and as target, rounding a

vowel after a round vowel:

{10) Rounding Harmony

e e e~ %

Round u
=

] TR

| v x ¥
) | |
/ | .
] Low a a
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structural condition for the rule to apply is that the vowels on the Low
ticr be adjacent. "This allows for the possibility of an intervening vowel
associated only with an element on the unrepresented [i] tier; conceived
of in segmental terms, the rule ‘skips over’ [i], bur that is the wrong way
to think of it. Rather, once the rule is formalised, it follows that [i] is as
irrelevant to the application of Rounding Harmony as Intervening con-
sonants would be: cf. forms like orxives ‘let’s throw it away ', deigdiir
‘vesterday’,

In fact, the irrelevance of intervening consonants 1s what makes it clear
that there must be an (implicit) variable between the V-positions in the
skeleton in (10), since the vowels involved will never be literally adjacent.
Hence the only adjacency condition that can be imposed is on the [a]
autosegments, the desired result,

The second observation that should be made involves the fact that it is
rounding (i.e. the [u] autosegment) that spreads, but subject to the
condition that it be part of a multiply associared segment; a solitary [u]
does not spread. This seems not to be fortuitous: there is a noticeable
tendency for multiply associated positions to spread, observed in other
vowel systems. Let us turn now to our second case, that of Yakg, a Bantu
language, where the feature [low] is on one tier and [round] 1s on a second
ticr. In the Yaka system, it is [low] that spreads, but as is found in most
Bantu languages, it 1s only when [low] is associated to a multiply associated
segment (Le. is part of a mid vowel) that [low] spreads rightward, thus
paralleling the case of rounding harmony in Khalkha.

3 The vowel system of Yaka

3.1 Introduction

The following discussion of Yaka is based on material provided in van den
Evnde (1g68).

The importance of the Yaka svstem derives from the fact that, on the
one hand, Yaka has just a familiar five-vowel system, and vel on the other,
a strong case can be made for analvsing 1t as arising out of an autosegmental
structure with the (privative) feature [low] on one tier, and an equipollent
feature (which we shall take to be [round]) on another.

Simple ‘combinatorics' — the accounting of allowable combinations -
tells us that if there are two autosegmental tiers (and thus features) in a
system, and if one is privative and the other equipollent, then there will
be five possible combinations (restricting our attention to true vowels, i.e.
cascs where the skeletal V-slor is not unassociated). We will take the
equipollent feature represented on the upper tier to be the feature [round),
and add the phonetic specification that [ —round] vowels are front, piven
in (12). The feature [front] thus plays no phonological role in Yalka. T will
use ‘u’ as a simple sharthand for the feature [round] here:

s e e e | S Lt

| P —— e | P

(11) Yaka vowel syst

Round — |.|.1
y
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il

{12) Frant Spectfic

Aszsociate [fron

We will discuss below
be taken to be.

3.2 Discussion

The forms that foll
CV(VIC) followed 1
‘extensions’, followe
in the past tense, or -
have inflectional pret
agreement marker,
participate in the vo
It iz a well-know:
radical, there 15 a re:
there only high and |
Using the vocabular
on the stem is a F
resTRICTED. This ps
golian in (7). We m:
of the word, and 1l
strongest position, t
our sense) is the on
all extensions are

In the examples g
in advance, for I w
in a suffix to [n] whe
is one that is not p
[d] before [i].

As 1 mentioned
basic form might b
allomorphs (whose
the consonant that
on the form [i].7 W




1at I!I‘Itf vowels on the Lagw
¥ ol an intervening vowel
esented [i] tier; conceived
but that is the wrong way
ied, it follows that [i] is as
mony as INTErVENINgG cone-
s throw it away’, dogdir

iants 15 what malkes 1t clege
zen the V-positions in thé
never be literally adjacent.
be imposed is on the [a]

cinvolves the fact that it is
'c:tu.[:s. butr subject to the
ed segment; a solitary [u]
ous; there is a noticeable
spread, observed in other
zase, that of Yaka, a Banty
and [round] is on a second
ls, but as is found in most
:1_::[ toa multiply associated
'] spreads rightward, thus
halkha,

iterial provided in van den

from the fact that, on the
itern, and vet on the other,
1 out of an autosegmental
ae tier, and an equipollent
mother.

allowable combinations -
s {and thus features) in a
pipollent, then there will
tention to true vowels, 1.2
diated). We will take the
-to be the feature [round],
d] vewels are front, given
logical role in Yaka. I will
wund] here:

Vowel harmony

11} Yaha vowel system

Round — U —\ 11 +u
| |
| |
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{1 {el [a] [o] [u]

(12) Front Specification

Associate [front] with any [— round] V-slot
We will discuss below (§4.1) what the relative heights of [a] and [o] should
be taken to be.

3.2 Discussion

The forms that follow are verbal stems, that is, radicals (of the form
CV(V)C) followed by any nurnber of the suffixes that Banruists call
‘axtensions’, followed by an obligatory ‘Final Suffix’, which is either -ili,
in the past tense, or -a, in the other tenses. An actual verb will in addition
have inflectional prefixes, including minimally a tense markeranda subject
agreement marker, both of which are ignored here, as they do not
participate in the vowel harmony patterns.

It is a well-known fact that while any vowel can appear in the verb
radical, there is 8 restriction on the vowels that appear i the extensions;
there only high and low vowels appear, to the exclusion of the mid vowels.
Using the vocabulary suggested in the text above, the first vowel position
on the stem is a FREE position, while all the following positions are
wesTRICTED. This parallels exactly the ohservation made above for Mon-
golian in (7). We may note that while Mongolian stresses the nirst svllable
of the word. and the free vowel position is thus clearly the metrically
strongest position, the first vowel of the Bantu stem (the free position, in
our sense) is the only position of the verb stem with an underlving tone;
all extensions arc underlyingly toneless.

In the examples given below, two simple segmental rules should be noted
in advance, for [ will not mention them further: The first changes an [1]
in a suffix to [n] when a simple nasal appears in the radical (a simple nasal
is one that is not part of a prenasalised stop). ""he second changes [1 to
[d] before [i].

As | mentioned above, in the past tense & Final Suffix appears whose
basic form might be said to be [ili], though it appears with a number of
allomorphs (whose distribution is the point of the present analysis), When
the consonant that immediately precedes is a coronal consonant, it takes
on the form [i].2 We will analyse this suffix as in (13):
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(13) 3

|
Vol W
|

_ | There is a rule of vowel harmony in Yaka which applies only when the
[ past Final Suffix of (13) is present, a rule which spreads the lowness ([a])
of the radical over all the following suffixes. However, this rule only applies
when the radical contains the vowels [e] or [o]; it does not apply when the

radical contains the simple vowel [a]. These facts are illustrated in (14);

{14)  infinitive past

e
+
B
[
e
el

eloss
a. ku tal a tad 1di to look at
b, ku kun a kun imi to plant
¢. ku toond a toond el e to love
{14c) 1z derived as in (13):
{15) infimitive: +u past:
t v T nd t V V nd Vo i
Y / i 1 T --"_ s
\/ N s
4 - i
| Let us formulate the harmony rule, then, as i (16):
| (16) Low Harmony?
X —1u
Fa
. - - Kr .‘l.\.
[CVE (Vi Vv]
- L S
& i—_: —_ ward
gt

When there are additional extensions between the radical and the Final
Suffix -dff, they undergo symparthetic Low Harmony:

{17) Fu beat ik a ‘1o hit with a stick’

a. mfinitive: —u —u
i
BV Vt-Vk
b past: —u —u u
bV Vit-Vk-VI1V =[beet ek ele]
i II - : .a-':-o-"
| 5 I', |I /__,_"".:-" =3
i 'a{:f

Motice that in (17a) the

(18) ku kond id ik a ™
a, infinitive: =1

When the extensior
harmony process at wo!
a low segment on to the
will in turn spread lefty
that it encounters alor
Condition. This proc
multiple association of
that appears to be trige
coincidence.

Thus, as (1g) illust
ense;

(10) kuwtel ung a’t0
a. infnitive:

b. past:

As the final [—u]
[u]s of the extension:
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Notice that in (173) there is no spreading of the feature Mowl:

(18) hu kond id ik a 10 bend something’
a. infinitive: +u —u —u

| |
kVand-VI-Vk

a
b. past: +u -u  —u —u
| | b
k V nd —}"]—Vk—;‘]}'=[kand el ek ele]

When the extensions contain the vowel [u], we see another vowel

harmony process at work. When — but only when — Low Harmony spreads
a low segment on to the Final Suffix, the high segment of the Final Suffix
will in turn spread leftward all the way to the radical. Other high segments
that it encounters along the way are delinked, by the Well-formedness

Condition. This process appears to be optional. Once again, it Is the
multiple association of a vowel (in this case, the final vowel of the word)
that appears to be triggering the harmony rule — our third example of this

coincidence.
Thus, as (19) illustrates, ku tel ung a becomes tel weng ene in the past

[ense:
(19) ku tel ung a’'to slide’
a. infinitive: —u  +u
l |
|

tV 1-Vng

a
b. past; —u +u —u by Low Harmony

| /N

fV1-Vng-V 1V =[telong ene)
[ ’ '_‘-:_,_,_a-"
Lz
as =

== U i

|
| &
eV 1-Vng-V1V =[telweng ene]
e
|f/_’__ .-:_,_'--"-F
a= =

As the final [—u] spreads leftward, it can, as we have seen, delink the
[u]s of the extensions that it encounters along the way. In all cases of this
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sort, the radical-final consonant is followed by
nn ¥ T - ¥ w 1 g

Iy _pla:u.,l., given our formalism, where the [u] can associate without
i:jslzl'l'!{‘,{ﬂtlffﬂ lines crossing (though it is not a linguistic necessity that this
la tIH.E.IE.'ltlcl!‘! ;hnuid have remained: still. we as linguists are grateful tha‘r
it did). This is clearly illustrated in (z2a): |

labialisation, which is the

(20) ku bok ul uk a *to bend down'
a. infinitive: +u  +y +u

| !
bBVE-VI-Vk

b. past: <+

= [bok ol ok ele]

= [bok wel ek ele]

The rL}!e of cht.wa_rd H:gh Harmony, then, is as given in (z1); a separate
rule of [u]-association is given in (22): |

(21) Leftward High Harmony

-1

=

L —— o~ |

] et A
radical |
a

(z2) Floating-{u] Association

El-p
1 |
c v

Finally

: » 1 an extension should have the vowel [a], then it will trigger
a LAY

_ [—farmnnj.' 1Tule. lowering the past suffix vowels, which in tum
triggers the Left High Harmony, Thus the infinitive ku fok am a has the
past tense stem t5suk em ene, as illustrated in (23):

TSR ey, i

| /.-'
.z_;-'
e
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clarifv the picture, Tt
RESTRICTED POSITION
canonical structure) 1
iz clear that the exter

4 On Finnish an
4.1 Introduction

In the two preceding
types of vowel systel
one tier, In Yaka the
the Front Specificat
Specification rule op
a V-position associal
was on & separate aul
rule,

In this section we
acting together in ¢
privative feature [l
eguipollent feature |
in (12), but which
feature [front] on
word-level phonolc
Hungarian, and in ¢
outlines of the treat
of view proposcd h

The two svstems
regard to a point ths
in a five-vowel syste
of a five-vowel syste
there i5 a phonolo
secondary vowels [

Consider the rep




W laﬁml!satmn. which 15 the
: [u] can assoclate ‘-'-'lthl}u[-.
lmglulst].r; necessity that this
as linguists are grateful thae

= [bok ol ok ele]

= [bok wel ek ele]

iz ag given in {21}; a separate

vowel [a], then it will tngger
suffix vowels, which mn turn
infinitive ku tsuk am a has the
(23):

e e s e~

e i e P e

]
.I

Vel frarmony 205

There appear to be a aumber of restrictions on possible sequences of
a4 fensions that may follow a radical, on the basis af the material n van
den Evnde (1968}, though further work with speakers will be necessary 10
clarify the picture. Thus it may be the casc that nat only are the extensions
HESTHICTED POSITIONS, but that all extensions of the form -VC- (the
sanonical structure) must agrec in vowel guality underlvingly, though it
iz clear that the EXEEMSION -U- Can co-0ocur with low-vowel extensions. !

4 On Finnish and Hungarian vowel harmony
4.1 Introduction

In the two preceding sections we have investigated the functioning of two
rvpes of vowel systems in which the privative feature [low] functions on
ane tier. In Yaka there was one other autosegmental feature, [round], plus
the Front Specification rule (12). The reader will recall that the Front
Specification rule operates {postlexically) to inzerta [ront autosegment orl
a V-position associated with the feature [—round]. In M ongolian, [front]
was 0N 4 separate autosegmental tier, and there was no Front Specification
rule.

In this section we will se¢ that these types of mechanism can be found
acting together in concert. We will explore two sysiems which have a
privative feature [low] on one tier, and which have (like Yaka) an
equipollent feature [round] on another with a Front Specification rule as
in (12), but which furthermore (like Mlongolian) have the (privative)
feature {front] on a distinct autosegmental tier, even at the stage of
word-level phonology. These two systemns are those of Finnish and
Hungarian, and in this final section we shall briefly consider the general
outlines of the treatment of these systems from the autosegmental point
of view proposed here.

The two systemns are not identical, to be sure. They differ essentially with
regard to a point that was touched on above, the number of distinct heights
in a five-vowel system, 2 point to which we return now. Given the analysis
of a five-vowel system as in Y aka, the question remnains open 4s to whether
there is a phonological sense - which the vowel [a] is lower than the
secondary vowels [g] and [o].

Consider the representations of [e], [0], and [a] in (24):
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24) &8. —u b 4+u c.
| I
k! V v
I I I
a a a

We shall suppose that the height of the vow
vowels of (z4a, b) must be determined langu
and pure five-vowel system the matter seems
as we shall see, if there jg an independent mean
then the issue amounts to whether or not su
with [¢]. Much more could and should be
wonder why, for example, there is virtually unanimous agreement, without
discussion, that familiar four- and five-vowel systems should be viewed
phonologically as having three vowe] heights, with /a/ lower than the most
tommon non-high round vowel. For present purposes, however, a good
deal can be accomplished if we simply assume that five-vowel systems can
differ in the way noted. Let us refer to this as the two height/three height
parameter; a language with the feature [low] will choose to be a two.- or
a three-height system.
Consider, then, what a vowel system would look like if it had a canomnical
five-vowel system with the Frons Specification rule (12) (as in Yaka), plus
an autosegmentalised privadive feature [front]. There would then be twao
sources for phonetically fronted vowels: association with the feature
[front], on the one hand, and specification as [—round], on the other,
followed by the effects of the Front Specification rule(; z), the autosepment-
insertion rule associating a [front] autosegment with any [—round]-
associated V-position,
We would arrive at the following svstem

el [a] in (z4c) relative to the
age-specifically. In a simiple
to be of no importance: but
s of fronting the [a] of (24¢),
ch a fronting will merge [a]
said on the marter: we may

{25)
—1 +u —u oy —u  +u =i T
I | ' | | |
| | | | | |
//—":' ! v Vv —"n: —'5.——1 _;17__1: ____,_};
" : . e :
I | |
| | [ | |
i 4 a a a a
[1] [ul  [a] [e] [o] [il  [4] el [&]

The interpretation of all of these vowels e

Xcept one is straightforward, and
i5 given in (23). In the case of the g

ighth vowel, however, there is an open
point in the interpretation. If the language chooses the three-height value
of the parameter mentioned above, it will be a low front vowel [=]; if the
language chooses the two-height value, it will be [e], and there will thus
be three ‘sources' (in this new sense) for the vowel [e]. The first choice
describes Finnish, the second Hungarian,

+ el
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In both Finnish and Hungarian® the principal harmony system 1s Front/
Back Harmony (or ‘palatal/velar', as it is sometimes called). In both
there are minor rules (in some cases still open to dispute) of rounding
harmony or disharmony. In both, native stems display consistent obedience
to vowel harmony, while modern borrowings can violate it. Derivational
<uffixes have often guite complex and apparently idiosyneratic properties
(see Anderson 1975 fnr a detailed discussion of these last two points), but
in general are governed by the principle of Front/Back Harmony. In both,
‘nflectional suffixes more generally obey vowel harmony, and suffixes
which are intent on obeying vowel harmony will harmonise in frontness
with the vowel immediately on their left (skipping, it is typically said, over
the neutral vowels of the language —a codicil that the present analysis
dispenses with). The exceptions (*disharmonic roots’) must be analvsed
here as having a feature F associated with only a subset of the vowels of
the word, as in (26):

)i
— ‘v'—f—‘v"‘ir"—r—j.-’-ﬁ
/ ! T e /
| T /
/ : _I" V _.f'x
' |
a @
b. Hungarian safdr- ' chauffeur’
T'|T|- Tu
J/—*E'—"f'— f—"'-lf'-" T
/T
/ o
/ T
|
| |
! a

An important point is that in the case of the disharmonic forms the
feature F can spread to a suffix vowel — indeed, must spread to a suffix vowel
if F is associated with the final vowel of the stem — but it does not spread
to the other stem vowels. This asymmetry is the subject of Levergood
(1083), dealing with a similar harmony system (though one that has
traditionally been viewed as being of a different typological sort; see Rigsby
& Silverstein 196g, Zwicky 1071, Kenstowicz 1979, Hall et al. 1974, for
example, for general discussions of these systerns, as well as Halle &
Vergnaud 1981), the dominant recessive ATR harmony system of Masai.
A dominant-recessive system such as is found in Masai and a range of
Chari-Nile languages differs from that of Finnish/Hungarian in one way:

in such languages, non-roots can be associated lexically with the privative
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autosegment feature ([front] or [A TR], as the case ma
the [+ ATR] fearure mav spread fron
Teverse — spreading from root to suff
say). However, as Levergood shows in detail, an [ATR] au tosegment
associated with a stem vowel does not spread across to the other vowels of
the stem. This she suggests is due to the effects of the Striet Cyele
Condition proposed by Mascard {1976) and Kiparsky (1983), according
to which a phonological rule mvolving a feature which is contrastive, or
distinctive, at the level in question will only apply if some relevant part
of the input material has been derived on the current level {Kiparslky in
fact speaks of rules that arc “structure-changing ' rather than involving
‘contrastive’ features; | take the liberty of maodifying the principle in the
light of the present framework). We will, in this paper, adopt Levergood’s
proposal, which then blocks the automatic spreading of a vowel harmony
autosegment strictly within a stem. (Thus, if this is correct, the regularity
of the spreading of the fearure [front] throughout the Khalkha Mongolian
stem must be due to the fact thar the stemn is reégularly composed of »
monosyllabic root plus derivational suffixes; for representative data, see
Djamouri & Rialland 1983.) In the light of the significant amount of
scholarship that exists on vowel harmony in Finnish and Hungarian, in
this present paper 1 can only sketch the outlines of the relevant data from
these languages and the improvements that this present paper affords the
analyst. I believe that the incompleteness of the discussion does not give
an unrealistic picture of the successes of the account,

1 a suffix over an entire stem (the
*&s — can occur as well, needlesz g

4.2 Finnish

Finnish has an eight-vowel System, &s given in (29): following general
custom, I will represent the front high rounded vowel [G] as ‘v", and [z]
as '4', reflecting standard Finnish orthography:
(27} 1 v u
e 0 o

The vowels {i, e} play a special role in the system as NEUTRAL VOWELS.
Non-neutral vowels (those from the set ju
Front/Back Harmony within a word; each word has either only front or
only back vowels, The neutral vowels {i, e} may appear in front harmony
words, of course, but also in back harmony words, This is illustrated in
(28) (some of the examples are taken from Andersan 1G75):

v ¥y 0, 6, a, 4}) must respect

{28) a. front vowels
povtid ‘table!
sdvy ‘trait, character'
tvhmad “stupid*
b. back vowels
pouta "fair weather?
tuhma 'naughty, stupid’

v be). Thus, in Masai

SEEE A
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c. words with back and neutral vowels
runll “wind, mood, temper’
pelastua ‘to be saved’

d. words with front and neutral vowels
peliistyi ‘to be frightened’

The general principles that emerge from these Finnish data are the
following: Finnish has the complete set of vowels described in (235) above.
Harmonic stems — those that do not violate vowel harmony — are of two
sorts: (a) those with no autosegmental feature F in their lexical entry, and
which thus take back vowel suffixes (e.g. -sta); and {b) those with the
sutosegmental feature F in their stem, which spreads to all vowels in the
stem, and to anv suffixes, fronting them (e.g. -std). There 13 no suffix which
is underlyingly associated with the feature F, but otherwise no restriction
is placed on the vowels of the suffixes, and thus there are five possible suffix
vowels (the caneonical five vowels, so to spenk). There is no vowel whose
special status as a ‘neutral vowel’ need be marked ; all vowels operate the
same way, and there i3 no abstract vowel.

At the level of the stem in Finnish, there is a (lexical) rule which spreads
the feature F (when it is present) over all the V-positions of the stem.
Borrowings can generally violate front harmony within a stem. Examples
of a front harmonic stem and a back harmonic stem are given in (2g9) with
the same suffix, whose underlying form is given in (2gc)h:

{zg) a. front harmonic stem

kesy-sta _T + T
EVsV-stV
| a7
/,ﬁ i |
Lo |
e | |
|
a a

k. back harmonic stem
tehma-sta +u
|

tVhm V-5tV

i d

In (2ga) the feature [front] spreads to the suffix, and it is realised as the
front vowel [a]; in (2gb), the feature [front] is not present on the stem, and
it does not spread; hence the suthx is realised as a back vowel.




270 Fohn Goldsmith

4.3 Hungarian vowel harmony

There has been g good deal more in the recent theoretical literature
concerning Hungarian vowel harmony than Finnish.® The type of analysjs
proposed for Finnish above, utilising the scherma in (25} for the VD:.i'eE
INVENtory, carries over very naturally to an account of

We specify here, however, that there are tzog vowel heighrs
as noted earlier, so that the association of the feature [front]
dutosegment yields a vowel identical to [
of Finnish. Thus the following th

with the [low
€], rather than the [aw front v

ree phonological sStructures

are
phonetically indistinguishable :
(30) =, -1 b, —u c
| |
v "»."—7
' ey
| ki
| P
d a

From a descriptive ionally said to have
the vowel inventory raphy, in which the
and either of the double
ks rounding).’

point of view, Hungarian is tradit

in (31) (using standard orthog
single or double acute accent marks length,

diacritic marks (digeresis or double acute) mar
(31) a. short vowels

front  back
high t/d u
non-high e/d a/o
b. long vowels
high i/ i

non-high ¢/4 a0

It is generally noted that the short [a] is phonetically round (a result
effected, on our analysis by a postlexical rule associating the feature [+ y]
([+round]) with a short [a]). The long vowel is itself sommewhat fronted,
and this may be viewed as the result of a similar pastlexical rule,

The analysis provided by the present proposal is onee again straightfar-
ward. There is a feature [front] on one tier, and on the other two tiers
a five-vowel system is formed from the features [round] and [low].
Harmonising suffixes are never specified for the feature [front], and thus
may come from one of the family of five canonical vowels. The two
[—round] vowels will be fronted by rule (12) whether or not they are
associated to a [front] autoscgment of the stem, and will thus appear to he
invariant (as with the suffixes -ig, -ni, -int, -kent, -k, -lek, ete.). Those not
associated with [—round] in the word-level phonology will be fronted
when adjoined to a [front] stem, providing us with a class of alternating
suffixes, whose vowels show alternations between u and 7. 4 and i, ¢ and
f, aand e, dand ¢ — and o, dand &, where a special rule of derounding must

be posited to make | —round] any short [¢] that immediately follows a
[ —round] vowel,

Hungarian as well,
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5 Conclusions

It should be clear that if the spirit of the analyses of Khalkha Mongolian,
vaka, Finnish, and Hungarian that are presented here is fundamentally
correct, then the revisions of our conception of phonological representation
that we must adapt to are far-reaching, affecting both our view of
autosegmental geometry and our understanding of traditionally segmental
features. We will have to come 1o grips with truly rampant autosegment-
alism, as the conclusion looms nearer that each phonological feature can
indeed form a separate tier. The vowel systems discussed here involve
systems with two or three vowel feature tiers distinct from the central
skeletal tier. We have seen that these riers interact with each other in ways
that we have never observed autosegmental tiers to do in the past. We need,
it appears, new ways to think abourt these i1ssues.

We might coin the term ‘chart’ to mean a set composed of three things:
the skeletal tier, an autosegmental tier, and the set of associations between
these two tiers. Charts, in this sense, have typically been thought to be
qutonomous; for example, the presence or absence of 4 tone associated with
4 vowel does not affect the ability of a vowel to associate with vowel
harmony autosegments. But the charts that compose the vowel system of
a language are by no means 4s AUTONOMOUS a8 other pairs of autosegmental
systems. What we have found in the vowel systems explored in this paper,
[ believe, is that it is the interdependence of these vowel feature charts that
< what lies at the heart of the notion of the segment.

In addition, this study suggests that the relation of generative rule
SVStems — in essence, morphophonemies — to the nature of the inventory
of consonants and vowels should also be addressed in a more central way
than it has been in recent generative work {this is characteristic also, to
some extent, of the recent suggestions of Archangeli 1984). At the very least
this step, which is in the fnal analysis a traditional one, shows one more
wav in which different parts of grammars are interconnected.

Finally, we have reason to reconsider the very notion of the traditional
distinctive feature within this framework. Ir appears to be a reasonable
conclusion that the types of feature distinctions drawn by Trubetzkoy —in
particular, the contrast between equipollent and privanve features — have
a natural and useful basis in a formal theory. Privative features, as we have
seen, are those where only one feature value plays a role in the language;
equipollent features are like the more familiar SPE features with both
values at play. This kind of language-specific distinction can play a role
as a richly predictive parameter across language phonologies.

NOTES

. [ would 1ike ta thank G, M. Clements, Harry van der Hulst, and Catherine Ringen
for their generous criticisms of the proposals in this paper and an earlier draft.

[1] There are a number of issues at stohe here which should be made explicit,

especially in the light of the fact that this is one of the aspects of the present

analysis most open o modification. The primary issue concerns 10 what extent
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autosegmental spreading rules will tle £ 'Spread the AUtOREgmEn:
A to all sepments accessible 1o it (ie. withaut CTOSsINg an sssociation ling) " in
essence, the Well-formedness Condition of the earliest autosegmental work, In
large measure the success of g t i

5 theory is dependent on
“ount of unbounded assimilation

In Jome ceses, though, autosepmental spreading which cure through prior
associstion lines is well motivated within the context of the facts of o given
language: the case of [il-spreading in Yaka discussed below is just such & case,
The suggestion thar is made in the text in the Present paper relates this
{presumably exceplional) property to the partially morphological conditionimg of
the rule in question. This SEEITS NOE unreasonsble, if a spreading rule is cOmcermned
with re-attaching an BULOSEETENT to & position that is mnrphé]og’:ca!]v defined,
Hmw;ver. it is by no means obvious, as we suggest here, that such is the casec in
the righrward spreading of [i] in Khalkha, Many alternztive modifications are
conceivable, 1o be sure, (3. N Clements has pointed out, for example, that one
could distinguish berween surface /ifs in the root, which would be anilvsed gs
15 done here, and those suffixes analyvsed here as having /i/s in them: in the latrer

pty vowel slot, thus solving

he simple form

aceount of the underlying
An alternative to the analysis given in the text which sop

this writer involves word-level merging of the adjacent [i]s in (g}, a so-called © ocp
(Obligatery Conrour Principle) effect’; rule (8) would have to be appropriately
roodified. Alternatively, if an [i] were deleted after another [i], no modification
would have to be made o (8).

It 15 well known thae this suffix derives from an ariginal form ®ide or *ile, ond
that even in the synchronic grammars of most languages which retain the ful] fitef,
there 15 a morpheme boundary between the {11/ and the fe/; the passive Jw i, and
the synchronically lexically restricted causative marker fv/ sppear berween filf
and fe/ regularly in the Lacustrine Bantu languages.

There are 2 number of considerat]

s Mot promising to

onsinvolving the mo rphology of the Banta verb
that zre relevant to the ultimate formulation of the rule of Low Harmony and may

be mentioned, but which are nat Bermane to the present discussion. The Final
Suffix is, like the prefixes, but unlike the (derivational) extensions, part of the
inflectional morphology, Since there are only two inflectional suffixes — the two
Final Suffixes mentioned ahave — the rule of Low Harmony is specified as a
word-level rule that applies when the suflix has 2 vowel an the Round tier: it thus
does not apply when the word is formed with the other Final Suffix -a.

Suffix i a coronsl, and if

it contzins the vowel /u/, then it is modified before the past-tense Final Suffis
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An excellent survev of the Finnish system can be found in Karlsson (1g974:

tzo-121), He observes concisely:

MNigot dvergeneraliserar kan man saga ate vokatharmonin manifesterar sip pd
tvi oliks men besldktade site: (i} som et fonotakristhe villkor pa rotmorfem,
enligt vilker vokaler ur kasserna /v & i/ ach /u o a/ intc fir kombineras
sinsemellan, varvid /i e/ r neutrals. . .zamt (1) som en fonologisk regel som
assimilerar harmonierande suffixvokeler till frimre /bakre beroende pd om den
nirmast foregaende harmonivokalen dr frémre/bakre samt till frimre om endast
neutralvokaler foregar. . . Der finns tva starka argument for att inte besknva (i)
och (i) med samma regel. Dels har morfemstrukrurvillkoret undaneag 1 det
linade ordférrader (jfr kelfyvli, monttéord) medan den fonelegiska regeln
normalt opererar pa lnord, dels dr /i e/ neurrala blott 1 rdtter medan de vad
suffixassimilationsregein hetraffar gar med de friimre harmonivokalerna /¥ 8 /.
[wvergeneralising somewhat, ane can say that vowel harmony manifests itself
in two different, but relasted wavs: (i) a8 a2 phonotactic condition on root
morphemnes, according to which vowels from the classes [y 0 &/ and /fu oa/ may
not combine among themselves, where (ie/ are neutral. .. and (i) as a
phonological rule which assimilates harmonising suffix vowels to front/back
depending on whether the immediately preceding harmony vowel is frone/back,
and to front if preceded by meutral vowels only...There are two strong
arguments for not deseribing (i) and (if} in the same rule. Firstly, there are
exceptions to the morpheme structure condition to be found in the loan-word
vocabulary (cf. kalkyyli, manttiird), whereas the phonological rule operates
normally on loan-words; secondly, /ie/ are neutral only in roots, wheress in
suffix assimilation they belong to the front harmony vowels [y & /]

Tompa (1g72: 15) notes (1 have removed his examples in the mrerest of clanty):
Eine gewisse I okalharmonte ist charakteristisch fir die leutliche Gestaltung der
einfachen ung. Warter: in ein und demselben Wort kommen niimlich entweder
nur palatal Vokale vor...oder nur velare, .. Mit den velaren [i.e. hack]
Wiirtern enger als mit den palatalen verwandt sind die sog. memischitomgen, also
in denen ausser velaren Vokalen such Laute der palatalen Gruppe & &, e
vorkommen . . . Selbsverstindlich kann die Vokalharmonie nach den oben
heschriebenen Regein weder in neueren Fremdwiirtemn. . . noch in zusammen-
peserzten Wirtern . . gesuchr werden.

See Tompa{1g72: 1319} foran excellent survey of the facts (cf. also norte 5 above);
also Vago (1976, 1o8ca); van der Hulst (1685). See also now Vago (19d4) for a
rather different approach within an sutosegmental framework.

This vowel system is sometimes recorded (ef., e.g., Vago 198dc) as having three
heights, with short ¢, and a and & as low vowels. Tompa (1972) describes the
systerm as having four heights, with long ¢ being lower than short €, a. Ta my
knowledge, the strictly phonological evidence does not suppert more than a
rwo-way height contrast.
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