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ISSUES IN HUNGARIAN PHONOLOGY:
PRELIMINARY QUERIES TO A NEW PROJECT

ADAM NADASDY-PETER SIPTAR

0. Preliminaries

This paper was originally written as as a ‘reminder’ for participants of a Hun-
garian Phonology Project launched in 1987 at the Linguistics Institute of the
Hungarian Academy of Sciences. It raises a few issues that the present au-
thors think are to be discussed and tentatively agreed on before the project
gets under way. Some of these issues are genuinely open, others are apparently
settled but not in what we think is the proper way. In what follows, we are
going to give a sketchy account along the lines we think we should proceed
in some cases; in others, we merely raise the problems. As this paper was
originally conceived of as internal discussion material, references are omitted
throughout.

1. Transcription

To begin with the most basic technicalities, we are going to suggest a tran-
scription system for Hungarian. Only ‘broad’ sound types are going to be dealt
with here; how to represent finer distinctions—if and when these are needed in
a phonological discussion—will be left for the individual authors to decide. We
have tried to make the suggested transcription system conform to the following
desiderata:

a) It should be easy to type. Reduce to minimum the symbols that a
conventional typewriter cannot produce. Hence e.g. the vowels in hat ‘six’, vet
‘cast’ are to be written simply as /a/ and /e/, respectively; the roundness
of a and the openness of e will be understood by convention. (In phonetic
transcription, where needed, they may be represented as [2], [€].)

b) It should be kept similar to Hungarian orthography. Thus, we suggest
/j/ for the consonant in jé ‘good’, similarly /6/ and /ii/ for the rounded front
vowels.

¢) American tradition, rather than British/IPA conventions, should be
followed. The literature of modern phonology uses the former, including major
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4 ADAM NADASDY-PETER SIPTAR

treatments of Hungarian (like Hall or Vago). Thus e.g. the consonants in sd
‘salt’, csd ‘tube’ will be written as /§/, /&/.

d) The symbol /c/ is ambiguous and should be avoided. In the literature,
it is used either for the initial consonant of c€l ‘aim’ or that of tyiuk ‘hen’.
The first squares with Hungarian orthography (e.g. cél = /ce:l/) but is on
the whole less widespread, and brings in an asymmetry with respect to dz (cf.
léc — léchol ‘lath /of lath’) since the latter can only be represented as /d*/ at
best. (/3/ is another possibility for dz; but it is ambiguous—IPA /3/ = our
/z/, does not resemble the orthographic symbol, and cannot be produced on a
typewriter.) The second interpretation (i.e. tyik = /cu:k/) is so much at odds
with Hungarian orthography that it is a constant source of misunderstanding.
Our suggestion is /t*e:l/, /tYu:k/.

e) There are five consonants that we think are best represented by com-
pound symbols: /t¥, d¥, n¥; t5, d*/. The second letter is raised in order to

(i) make sure that the ‘one segment — one letter’ principle is observed, at
least in terms of non-raised characters. Thus, koca ‘sow’ is represented
by four symbols: /kot*a/ since the raised character does not ‘count’;

(ii) make it possible to represent differences as in rdcdfol ‘refute’ vs.

dtszdllé ‘junction’: [ra:t*a:fol/ vs. /a:tsa:lo:/ (or -/llo:/).

Once /t¥/ is introduced, gy = /dY/ and ny = /nY/ follow (as in Vago); this
looks satisfactory to us. The reason why the letter y is preferred to j is that /ti/
etc. suggest palatalized dentals; /t¥/ etc. would also if the palatal semivowel
were represented as /y/ but we have already discarded that possibility. Sym-
bols like /t/, /d/ might also be proposed, but then /y/ would result for the
palatal nasal which looks too much like the conventional symbol for the ve-
lar nasal. (/n/ would be better but this is not easy to reproduce on most
typewriters.)

It is somewhat unfortunate that the affricates are not represented in a
uniform manner (/&/, /j/ vs. /t®/, /dY/); this might be avoided by using /t*/,
/d%/ for the palato-alveolars, but the loss in simplicity is not sufficiently made
up for by the gain in transparency, especially that the symbols /t*/, /d?/—
strictly speaking—misrepresent the place of articulation for the initial portions
of these affricates.

In the tables below the proposed transcription system is summarized;
along with the phoneme symbols, some major speech sounds (of doubtful sta-
tus) are also included. Phonetic symbols are only given where they differ from
the corresponding phonemic characters. It should be noted, however, that in
most cases simple orthographic forms can also be quoted; transcription should

Acta Linguistica Hungarica 39, 1989



be restricted to cases where the conventional orthography would be misleading

or inadequate.

ISSUES IN HUNGARIAN PHONOLOGY

Vowels
Letters Phonological Phonetic Alternative symbols
transcription symbols used in other works
a /a/ [o] [0]
a [a:/ = -
hardver ? [a] [a]
arra ? [2:] [a], [0:]
ajdnl ? [a:] -
e /e/ [€] (=]
é Je:/ = -
gyerek ? €] [e]
erre ? [e:] [e]
i [i/ = -
i i/ = -
) /o/ = -
) Jo:/ = ~
6 /8/ = 4], (]
6 /6:/ = [¢:]
u Ju/ = -
u Ju:/ = —
i [if = [v]
4 [i:/ [y:]

Acta Linguistica Hungarica 39, 1989
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Consonants
Uncontroversial: pbtdkg
fv
mnalr
The rest:
Letters Phonological Phonetic Alternatives Examples
transcription symbols in other works
sz /s/ -
z /z/ = -
s /3/ = /11
zs /2] = /3/
cs /e/ = /tS/
dzs /3/ /d3/,  [3/
c /t°/ = [ts], e/
dz ? [d?] /dz/, /3]
ty ¥/ = /el
gy /d¥/ /3/
ny /0] = /n/
h, ch /h/ (%] - ¢] ihlet, pech,
technika
h, ch /h/ [h], [h] - hir, gélyahir,
(x] Bach, machinal
js ly /il {j] /y/ j6, palya
j [i/ (] - kapj

Length: double consonant symbols (see below); e.g.

reccs [re¢é/ ‘crack’
hattyi /hat¥t¥u:/ ‘swan’
vicces [vit*t®es/ ‘funny’

adta [atta/ ‘he gave it’
ldtja [la:tYt¥Ya/ ‘he sees it’
lesz [less/ ‘will be’

Devoicing (for sonorants): subscript circle, e.g. [r].
Stress: vertical stroke before the syllable (if necessary): /majd el pustult/ ‘he
almost died’.
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ISSUES IN HUNGARIAN PHONOLOGY 7

Further examples: kétsoros [ke:tsoros/ ‘double-breasted’
pdc [pa:t®/ ‘pickle’ barackbdl [barad*gbo:l/ ‘from peach’
csurran [Curran/ ‘spill’  csekélység [ceke:jse:g/ ‘trifle’

gyongy /d¥6n¥dY /[ ‘pearl’ dtjétt [a:tjott/ ‘he came over’
J

2. Long consonants or geminates?
Vowel length, then, will be indicated by a colon, including /a/-/a:/, [e/-/e:/.

2.1. However, we suggest that consonant length should be indicated by dou-
bling. One of our reasons is a practical one: Hungarian orthography—as well
as that of many other languages—does exactly that. As a phonological issue,
consonant length is trickier: do we have, in olld [ol:0:] ‘scissors’, a geminate

(/ollo:/) or a long /1:/ (/ol:0:/)?

2.2. Does the place of the syllable boundary have anything to do with this
issue? One type of reasoning says that whenever a geminate is ‘ambisyllabic’
in the loose sense that its first ‘half’ closes one syllable and the second opens
another, we have a cluster of two identical consonants (/ol-lo:/); whereas if all
of it is in the same syllable—a state of affairs that may only arise word finally
in Hungarian—it is a single long consonant (e.g. ott /ot:/ ‘there’). This might
as well be true, but it would bring chaos to our phonological transcription—
notice that ott /ot:/ would then differ from ottan /ottan/ ‘id.’ or ott is [ottis/
‘there, too’ in transcription (and, by implication, in analysis).

2.3. Does consonant shortening/lengthening help?

Long Short
1. ott ‘there’ [t:] ott van ‘it is there’ [t]
2. csopp ‘drop’ [p:] csOppnyi ‘a little’  [p]
3. frott ‘written’ [t:] irt ‘wrote’/‘written’ [t]
4. lobban ‘flare’ [b:] lobog ‘blaze’ (b]

As the examples suggest, the same morpheme may appear with a long con-
sonant in some cases, and with a short consonant in others. This is mostly a
mechanical consequence of phonetic context (i.e. the result of a rule of neu-
tralization): in examples 1 to 3 above the long version must be underlying,
and shortening automatically applies next to another consonant. In example
4, however, it appears that we also have a lengthening rule: this is triggered
by the suffix -An, hence the change is morphologically conditioned here. (Au-
tosegmentally speaking, we might suggest that the instantaneous suffix is of
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8 ADAM NADASDY-PETER SIPTAR

the shape -CAn, where C denotes an empty (unassociated) consonant slot,
and A is a low vowel unspecified for backness that regularly undergoes vowel
harmony; as the suffix is attached to stems like lob-, poty-, csop-, the segmen-
tal matrix (‘melody’) of the stem final consonant will spread onto the empty
consonant slot of the suffix.) However, potty ‘plop’, csépp ‘drop’ end in long
consonants in isolation as well. Is it perhaps the case that we do not have
lengthening before -An but, rather, shortening before -Og? But then how can
that shortening be accounted for? (Notice that kattog ‘clatter’, csattog ‘flutter’,
brummog ‘growl’ etc. do not shorten.)

Now if we interpret the alternations above as ‘double /tt/ vs. single
/t/’ rather than ‘long /t:/ vs. short /t/’, we cannot speak about shorten-
ing/lengthening but we have to recognise consonant deletion/insertion instead.
Le., csopp will ‘drop’ one of its /p/’s before -nyi, and lob will ‘acquire’ another
/b/ before -An, etc. This looks rather distressing from a taxonomic phone-
mic point of view. In traditional generative terms, on the other hand, there is
nothing wrong with a rule like

CC —GCi /Y7

for the shortening (i.e. degemination) cases and the opposite for lengthening
(gemination). Coindexing is a rather powerful notational device, however; in
more recent versions of generative phonology it is avoided, if possible. Hence,
the only remaining formal possibility (short of C — [-long]/ Y — Z) is the
autosegmental solution

C C—C/Y_1Z

N/ !
X X

Notice that in the autosegmental framework the whole dilemma discussed
in this section reduces to a mere notational issue. Whether we transcribe a
geminate as /t:/ or /tt/, what it really is, on this view, is C C, i.e. a

\4

t
single segment on the melodic tier associated with two timing slots, hence it is
both a ‘long segment’ and a ‘geminate’ at the same time. It is still distinct—
in principle, if not in Hungarian surface forms—from a ‘cluster of identical
consonants’, C C, see below.

.

t ot
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ISSUES IN HUNGARIAN PHONOLOGY 9

2.4. What happens on concatenation of morphemes? How does the [t:] in matt
‘unpolished’ differ from [t:] in maradt ‘remained’? Phonetically, they are iden-
tical. Grammatically, however, they are quite distinct: the last two consonants
of maradt are separated by a morpheme boundary. The fact that, on the sur-
face, matt and maradt form a perfect rhyme (end identically), is due to (voice
assimilation and) a very late (postlexical) rule saying that two adjacent iden-
tical consonant segments will appear on the surface as a single long consonant.
Schematically, this rule could be written as

/CiCi/ — [Ci]

or else, in autosegmental terms (of course, maradt is not the proper exam-
ple here since Voice Assimilation already creates a linked structure; the rule,
however, is still needed for cases like hattol ‘from six’):

CC— C C

|| N/
X X X

The derivations then run roughly as follows:

Underlying: /marad+t/ /matt/

1. Voice Assimilation: maratt -
2. Long Cons. Formation: marat: mat:
Surface:  [morot:] [mot:]

The rule of LCF is obligatory and context-free (it neutralizes the distinction
between /tt/ and /t:/). Since it is postlexical, it also applies across word
boundary, cf. matt = maradt = hat tojis ‘six eggs’ = vad taj ‘wild scenery’.
[In fact, it may not even be a language specific rule of Hungarian: it is one of the
possible outcomes of the universal OCP (obligatory contour principle)]. Hence,
we may safely opt for the type of transcription (and phonological analysis)
that represents the pre-LCF stage (i.e. /tt/ etc.) in morpheme-internal cases
as well.

2.5. Are vowel length and consonant length analogous?—The rule of LCF

(actually, its possible counterpart ‘LVF’) does not apply to vowels:

leesik ‘fall of’ A *[le:sik], *[le:sik]
bantuul ‘in Bantu’ /A *{bontu:l]
ki indit ‘who starts’ 4 *[ki:ndi:t]

Acta Linguistica Hungarica 39, 1989



10 ADAM NADASDY-PETER SIPTAR

(However, a vowel degemination rule may apply in fast speech, merging two
adjacent identical short vowels into one short vowel, with the output being
one syllable rather than two.)

That is, in vowels the distinction /ii/ vs. /i:/ is well founded (they do not
get neutralized), in consonants the distinction /tt/ vs. /t:/ is spurious (they
get neutralized). For consonants, practical (cf. 2.1) and theoretical (cf. 2.4)
considerations both favour the notation (and analysis) /tt/. (By contrast, in
phonetic transcription we will retain [t:] to suggest the effect of LCF. Hence
we are also able to indicate occasional cases where the LCF fails to apply. This
normally happens with affricates (across word boundary): Tdth Tamds [-t:-]
but Gdcs Csaba [-€¢-] <proper names>, except in fast speech where [-¢:-] is
also possible.)

2.6. In sum: long vowels are better treated as independent entities (‘phonemes’),
since /ii/ # /i:/. Doubling the whole inventory of consonants, however, is su-
perfluous and pointless. Anybody who wants to claim that Hungarian has fifty,
rather than twenty-five, distinctive consonant phonemes will soon bump into
Occam, coming with razor in hand.

3. Vowel length: SLH or ECH?

In present-day Hungarian, vowel length shows a certain degree of variability.
The point of this section is not simply to draw attention to this fact—it is
generally known anyway—but to propose that, in phonological discussion, the
variants that actually occur in educated speakers’ normal pronunciation should
be taken as a point of departure. In other words, it is not literary/stage/radio
pronunciation (Standard Literary Hungarian) and—even less—the naturally
obsolete orthographic forms that we should consider the type of data to be
accounted for, but rather what can be labelled Educated Colloquial Hungarian,
i.e. our own speech. Of course, this does not only apply to vowel length; but
this is a rather appropriate example given that the differences are easier to
pin down in this area. Consider the following:

Acta Linguistica Hungarica 39, 1989



ISSUES IN HUNGARIAN PHONOLOGY 11

Spelling SLH ECH Gloss
(obsolete) (= normal, unmarked)

fid t/fiu:/ /fiu/ boy

teti t/tetii:/ [tetii/ louse

hdzbél  t/ha:zbo:l/ /ha:zbol/ from the house

hegyrél  t/hed¥ro:l/ /hed¥ r6l/ down the hill

Jvoda t/o:voda/ [ovoda/ nursery school

vizi t/vizi/ /vizi/ water (adj.)

drboc t/a:rbot® / /a:rbo:t®/ mast

We are aware that this decision will introduce a lot of uncertainty, even con-
troversial data, into our discussions. It would be much easier to simply confine
ourselves to literary pronunciations as they appear in a conventional dictio-
nary. But isn’t it equally clear, especially to phonologists, that the real data
are not to be found in dictionaries? Therefore, we propose that actually occur-
ring (‘colloquial’) forms should be considered to be the norm—at least in cases
where the differences are obvious—and literary pronunciation should only be
mentioned for completeness’ sake, if at all.

4. Marginal vowels

In this section, we will give a brief overview of issues concerning the phono-
logical status of unrounded short [&], mid [€], as well as long [>:] and [e:].

4.1. Unrounded short [a] (IPA [a])

Unrounded [4] appears on the surface (apart from regional dialects) in the
following cases:

(i) In nonfinal closed syllables it is the normal (colloquial) realiza-
tion of /a:/, as in dltaldnos [altola:no§] ‘general’, vdsdrvdros [va:§arva:ros]
‘market town’; in certain phonetic contexts with vacillation (where the
postlexical shortening rule concerned is optional/rate-dependent): dttekinthetd
[at:ekinthetd:] ~ [a:t:ekinthetd:] ‘perspicuous’.

(ii) Also with [a] ~ [a:] free variation in words like Svdjc ‘Switzerland’,
spdjz ‘larder’, Mozart (here, however, ‘free variation’ means inter-speaker vari-
ability rather than intra-speaker vacillation).

(iii) On the other hand, [a] ~ [o] (inter-speaker) variation is found
in words like gavott ‘gavotte’, hardver ‘(computer) hardware’, Csajkovszkij

Acta Linguistica Hungarica 39, 1989



12 ADAM NADASDY-PETER SIPTAR

“Tchaikovsky’, and in hallé [halo:] ‘hullo’ as used in phone calls (where classi-
cal minimal pairs can also be found for both [5] and [a:]: hald ‘dying’ vs. hallo
[a] ‘hullo’ vs. hdlo [a:] ‘net’).

The question that arises at this point is what the phonological status of
all these [4]’s can be. There are a number of convincing arguments to the effect
that /a/ behaves morphophonologically as a nonround vowel (cf. the length
alternation /a:/ ~ /a/ and the vowel harmony alternation /e/ ~ /a/;in both
cases an intermediate nonround low back vowel is derived that surfaces via
an /a/ — [o] realization rule). Since the rounding of /a/ is phonologically
irrelevant (non-distinctive), and phonetically rather moderate as opposed to
mid and especially high back vowels (though this does not weigh much in
phonology), it is at least possible to claim that /a/ is in general (i.e. not only
in the alternating cases) underlyingly nonround. (Consider a parallel case:
the centrality of [a:] and the fact that in terms of tongue height it is lower
than [o] or [g] are just as redundant phonologically as the roundness of [o]
is; consequently, although phonetically it is central and ‘lower low’, in the
phonological pattern of Hungarian it behaves as a low back vowel. Hence, if
the roundness of [5] also proves irrelevant, the a ~ d alternation will fit the
rest of the pattern where alternants only differ in length (cf. 4.2 on e ~ €).)

Now if we accept this reasoning, the following can be said about the three
groups of surface [a]’s exemplified above:

(i) In addition to the morphophonological rule /a:/ — /a/ (nydr ~ nyarat
‘summer’ nom./acc.), followed by rounding adjustment /a/ — [o], there is
also a surface (postlexical) shortening rule that will of course be applied (much)
later than rounding adjustment and whose output will therefore remain un-
rounded.

(ii) For speakers who say [3pajz] etc., underlying nonround /a/ will be a
(lexical) exception to rounding adjustment in these words; for other speakers,
the lexical representation is /§pa:jz/ to which shortening or rounding adjust-
ment will of course be inapplicable.

(iii) The word hallo—and, for some speakers, the set of words belonging
to this category—is exceptional in that it will be (optionally or categorically)
exempt from the rounding adjustment /a/ — [5]. (Alternatively, in terms of
underspecification theory, garden-variety /a/ will be underlyingly unspecified
for rounding whereas the vowel in hallé etc.—and spdjz etc. for [a] speakers—
will be specified as [~ round]; rounding adjustment would then be a ‘fill-in rule’
in that it.cannot change feature specifications, only fill in blanks; the desired
result then follows without any rule exception feature.)

Acta Linguistica Hungarica 39, 1989



ISSUES IN HUNGARIAN PHONOLOGY 13

In sum: if these conjectures are on the right track, nonround /a/ is not
‘marginal’—in fact, it is one of the most loaded elements of the Hungarian
vowel system; what is marginal is the range of cases where it surfaces unaltered.

4.2. Short mid [€é] (IPA [e])

The case of mid [€] is in some respects similar to that of [a], in others it is quite
different. On the surface it appears with regional/cultural restrictions (i.e. in
certain regional varieties): its use is much wider than that of—dialectal'—[a],
but does not include standard Hungarian in the strict sense. (The postlexical
shortening of /e:/ as in the second syllable of keménység ‘hardness’ results in
a vowel tenser than [€], just like that of /o:/ and /6:/; that is, [€] and [e:], [0]
and [o:], [6] and [6:] differ not only in length but also in tenseness.)

If, in standard Budapest Hungarian, [€] does not appear even to the lim-
ited extent that [a] does, why do we mention it here? The reason is that
Hungarian morphophonology works as if there was an /é/ in the system. The
nonround member of the alternation o ~ ¢ ~ e (at the level of the immediate
output of the rule) is mid, whereas the front member of the alternation d ~ ¢
and the long member of e ~ € (kefe ~ kefét ‘brush’ nom./acc.) are low (at the
same level), hence an e/é-adjustment (redundancy) rule is needed to convert
such derived e’s into a low, and derived €’s into a mid (and tense) vowel. These
facts, however, are still not sufficient to justify an underlying /é/, unless the
ambiguous behaviour of e in vowel harmony could be explained by positing
mid /€/ along with low /e/ (but this is a long story, and we are not going to
discuss it further here).

4.3. Long [2:], [g:]

Along with the surface shortening rule mentioned in the previous two sections,
there are surface lengthening rules as well. ‘Pause-substituting’ (hesitational
or phrase-final) and emphatic lengthenings do not convert short vowels into
their long counterparts; rather, they either leave vowel quality unaffected or
modify it in another direction (e.g. emphatic ooolyan ‘so much’ with an o
opener than usual, whereas long /o:/ is closer/tenser than /o/). Other types of
surface lengthening will produce [i:] out of /i/, [0:] out of /o/, etc. For instance,
names of letters and sounds are usually quoted in a lengthened version, e.g.
Ezt révid [i:]-vel kell irni ‘This is spelt with short I, A magyarban nincs révid
[o:]-ra végzddé sz ‘There are no word-final short O’s in Hungarian’, etc.
However, such (surface) lengthening of [5] and [¢] will produce [5:] and
[e:] rather than [a:] and [e:]. (This can be explained simply by assuming that
such lengthening takes place at a point where the adjustment rules mentioned

Acta Linguistica Hungarica 39, 1989



14 ADAM NADASDY-PETER SIPTAR

above have already applied.) For instance, the length of the initial vowels in
erre [€:1e] ‘this way’ and arra [5:ro] ‘that way’ can be derived by compensatory
lengthening although, on a strictly taxonomical view, these are independent
(micro)phonemes, cf. the minimal pairs erre ‘this way’/ere ‘his vein’, arra
‘that way’/ara ‘bride’: [e:re/ere], [o:ro/or0].

The names of the letters/sounds a and e exhibit a curiously intricate
pattern. The basic case can be observed in contexts like nagy [>:]-val irjuk
‘it is spelt with capital A’, kétféle [e:]-vel beszél ‘he distinguishes two types
of E in his speech’, etc. (Minimal pairs can be found again: a-hoz [2:hoz] ‘to
A’ vs. ahhoz [ohoz] ‘to that’, e-szer [e:sex] ‘E times’ vs. eszer [eser] ‘Social-
Revolutionary’, a-féle [o:fe:le] ‘of the type A’ vs. afféle [ofe:le] ‘sort of’, e-be
[€:be] ‘into E’ vs. ebe [ebe] ‘his dog’, etc.) On the other hand, the musical notes
A and E are called [a:] and '[e:], and the word dbéce ‘alphabet’ itself makes
it likely that the name of the letter A used to be pronounced [a:] (latinate
influence?). Letters used for identification show an even more chaotic picture:
the bus 7/a is [he:t o:], but a school class 7/a is [he:t a:] (although 7/e is
[e:] rather than [e:]); A épilet ‘building A’ can be either [5:] or [a:] but F
épiilet can only be [:]; in geometry, a pont ‘point A’ is either [a:] or [5:] but
e pont is always [g:], etc. Abbreviations, if they are pronounced as a sequence
of letters, contain [a:] and [e:] if A or E is initial (AB ‘abortion committee’,
FKG@ ‘electrocardiogram’) but [5] and [e:] if final (MTA ‘Hungarian Academy
of Sciences’, BSE ‘Budapest Sports Club’). Those abbreviations that are read
out as words (USA ‘United States’, ELTE ‘Eotvos Lorand University’) behave
as normal words do: they end in short [5]/[€] which regularly undergoes Low
Vowel Lengthening ([usa:bon] ‘in the US’, [elte:rdl] ‘from ELTE’), hence they
are uninteresting for our present purposes. What is much more interesting
though is that [2:] and [e:] never undergo LVL: [emte:d:vol], not [emte:a:vol]
if the nominative is [emte:n:]. (See also the examples listed earlier in this
paragraph.)

Now, are [2:] and [e:] to be regarded as independent (micro)phonemes or
as rule-generated realizations of [5]/[g] 7 Cases like arra can be explained by
(lexically conditioned) compensatory lengthening, despite (surface) minimal
pairs. But if the name of the letter E is underlyingly a short /e/ (=[g]), how
can its surface lengthening block the application of a morphophonological rule
like LVL (cf. e-nek [e:nek] ‘for E’ # ének [e:nek] ‘song’)?
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5. Semivowels and diphthongs

According to the traditional classification, Hungarian /j/ is an obstruent, in
particular, a fricative. This is not borne out by either its phonetic or phono-
logical properties. Phonetically, the ‘elsewhere’ allophone of /j/ is a palatal
approximant since no noise is generated as it is produced. There is one type of
context where one of its fricative allophones appears: postconsonantal final po-
sition (before pause). Here, if the preceding consonant is voiceless, a voiceless
(fortis) palatal fricative ([g]) is pronounced: kapj ‘get-IMP’, rakj ‘put-IMP’,
dofj ‘stab-IMP’; if the preceding consonant is voiced, a lenis palatal fricative
appears which, due to a very general and very late rule, loses most of its voicing
but does not become fortis: férj ‘husband’, dobj ‘throw-IMP’, szomj ‘thirst’.

Phonologically, /j/ cannot be an obstruent either; if it were, it should par-
ticipate in voicing assimilation (cf. ajté *[octo:] ‘door’, fdklya *[fa:gjo] ‘torch’).

5.1. But if /j/ is not a fricative, what is it? The offhand answer to this question
is that it is a semivowel (glide). But then another question arises: are there
diphthongs in Hungarian? Inaccurate questions deserve inaccurate answers:
whether we answer yes or no, we miss some of the truth. The point is that
we have to distinguish phonetic and phonological diphthongs. The existence
of phonetic diphthongs is not a matter of analysis: it is a matter of fact. It is
the phonological analysis of (phonetic) diphthongs (which unquestionably do
occur in Hungarian utterances) where argumentation is necessary (or at all
possible).

Now there are quite reliable arguments that there are no diphthongs in the
phonological system of Hungarian. First of all: since /j/ may occur before/after
almost any vowel, introducing diphthong-phonemes would almost triple the
inventory of Hungarian vowels without the description gaining anything at
all. Secondly, Hungarian ‘diphthongs’ never alternate with monophthongs (cf.
English crime/criminal etc.). Further arguments are provided by the selection
of the definite article before jV-initial words (a jdték ‘the game’, *az jdték)
and the form of the instrumental suffix on Vj-final words (vajjal ‘with butter’,
*vajval). Finally, the fact that /j/ can be geminated (as in vagjal) is in itself
sufficient to exclude the possibility of a diphthongal analysis.

5.2. In short, jV and Vj sequences cannot be analysed as phonological diph-
thongs. But are there other types of diphthongs in Hungarian? There is one
possible candidate left: au as in auté ‘car’, augusztus ‘August’, tautoldgia ‘tau-
tology’, kalauz ‘ticket inspector’, etc. The first problem is whether au in such
words is tautosyllabic or not. The intonation of yes/no questions indicates
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that auto ‘car’ (for a substantial number of Hungarian speakers) is disyllabic
(cf. Megjétt mdr az Tau-|t6? ‘Has the car arrived yet?’, and not: a-Tu-|t67).
However, the same test proves that kalauz is definitely trisyllabic; and it is
inapplicable to augusztus, tautoldgia. Be that as it may, at least in auto (and
presumably in all compounds in autd- or auto-, e.g. autdjavits ‘car repair shop’,
automatizdlds ‘automation’) there is phonetic [ow] in at least some Hungari-
ans’ speech. This can be analysed phonologically in three ways: as a diphthong
Jaw/, as a vowel+glide sequence /a/+/w/, or as a vowel sequence /a/+/u/
(with a—possibly optional—realization rule /u/ — [w]/ a —). Which anal-
ysis is correct? Given the more or less marginal lexical load and the overall
variability of the whole phenomenon, the third solution appears to be the most
preferable; at any rate, the first possibility can be safely excluded, hence the
last putative diphthong can be eliminated from the system.

5.3. Returning now to the question of how to classify /j/, we have seen that
it is not an obstruent—but not the nonsyllabic portion of a diphthong either.
Consequently, it will either be a glide or a liquid. Although traditionally the
label ‘liquid’ (and the corresponding combination of major class features) is
reserved for /1/ and /r/, there are good reasons to believe that the whole idea
of ‘glides’ subsuming—in English—prevocalic /j/ and /w/ as well as the non-
syllabic portion of diphthongs like /a1/ and /au/ is misguided in the first place.
Hence, it appears feasible, even in English, to extend the category of ‘liquids’
(nonnasal sonorant consonants) to include prevocalic /j/ and /w/ along with
/1/ and /r/ and reserve the category ‘glide’ (nonsyllabic nonconsonant) to the
offglides of diphthongs. (Notice that the central postalveolar approximant [1]
and the palatal approximant [j] differ in place of articulation only; in all other
respects (including distribution) they are completely parallel.)

In Hungarian, the solution sketched here is even less controversial: we are
not aware of any argument that would diminish the appeal of a classification
that recognizes six sonorant consonant phonemes in Hungarian: nasal /m n
n¥/ and nonnasal /1 r j/; call the latter ‘liquids’ if a label is needed.

6. Palatalization

Let us define ‘palatalization’ as a phonological process in which a consonant
is affected by a following palatal consonant, i.e. /j/, /t¥/, /d¥/, or /nY/. (In
particular, let us exclude the fully automatic, low-level, non-neutralizing—
and probably non-language-specific—type of ‘phonetic palatalization’ that is
triggered by nonlow front vowels and /j/ and produces more or less palatalized
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velars/dentals/labials as in kin ‘torture’ vs. kit ‘well’. This will be classed
as ‘no palatalization’ below.) In Hungarian, two major types (and several
subtypes) of palatalization can be distinguished.

6.1. Lexical palatalization

There is, first of all, the grammatical (i.e. ‘pre-phonological’) palatalization of
the ldt-ldssa ‘see/let him see’ type. This is non-neutralizing (as there is also
ldtja ‘he sees it’). We are not going to discuss this type here.

The classical, ‘par excellence’ type of palatalization is also triggered by
/j/ but the result is a palatal consonant in the strict sense. This rule applies
across certain types of morpheme boundary only, e.g.

ldtjdtok [la:t¥:a:tok] vs. dtjdrok *[a:tY:a:rok]
‘you-pl. see it’ ‘I (often) go through’

Such differences should provide an important criterion for determining the
domain of application of a rule (i.e. whether it is lexical or postlexical).

What segments are palatalized by /j/? Labials and velars are immune
to palatalization: szomjas ‘thirsty’, bakjuk ‘their buck’. Consider next the be-
haviour of sibilants before /j/. Sequences like /sj/, /zj/ are fairly rare: their
infrequent occurrence is partly due to the pre-phonological rules mentioned
earlier in this section (cf. 8.4 on possessive -j-). But sibilant + /j/ sequences are
not prohibited in general: grizjellegti ‘farina-like’, Vdszja ‘Vassya’, elegem van
az uram “kuss”-jaibdl ‘1 am fed up with my husband’s “shut up”s’, az amerika-
wak a Nimitzjeikkel ‘the Americans with their Nimitzes’. Strictly phonologi-
cally, then, sibilants are not affected by /j/.

Finally, /r/ also refuses to undergo palatalization. Hence, the scope of
the rule includes /t d n 1/ and, vacuously, /t¥ d¥ n¥/. Examples: litja [-t¥:-]
‘he sees it’, hidjuk [-d¥:-] ‘their bridge’, bdnja [-n¥:-] ‘he regrets it’, vallja [-j:-]
‘he professes it’; bdtyja [-t¥:-] ‘his brother’, hagyja [-d¥:-] ‘he allows it’, hdnyja
[-nY:-] ‘he tosses it’. Lexical palatalization results in coalescence, i.e. mutual
assimilation: the /j/ palatalizes the preceding segment and then gets fully
assimilated to it (alternatively, palatality spreads leftwards and the rest of the
features of the first consonant spread onto the /j/).

A minor asymmetry is introduced by the behaviour of /1/: instead of the
expected long palatal lateral [-4:-], we get [-j:-]. One way of accounting for
this is to assume that palatalization produces intermediate ¥, which is then
phonetically interpreted by a rule # — [j], e.g. /vallja/ — val¥l¥a — [v3j:2].
Alternatively, /1/ — [j] can be directly built into the rule of palatalization.
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6.2. Postlexical palatalization

This process, too, affects /t d n 1/, this time before any palatal consonant, but
there are several complications. Before turning to these, let us point out the
most important difference between lexical and postlexical palatalization: the
latter does not (in general) result in coalescence: mit jelent *[mit¥:e-] ‘what
does it mean’, van joga *[von¥:o-] ‘he has the right to’, védjegy *[ve:dY:e-]
‘trade mark’.

The simplest case involves noncontinuants both as target and as trigger:
the (branch of the) rule that turns /t d n/ into [t¥ d¥ n¥] before /t¥ d¥ nY/
is obligatory (automatic, exceptionless). Examples: van gyufa [vonYd?-] ‘there
are matches’, két nyul [ke:tYnY-] ‘two rabbits’. (It is unclear, however, whether
the cluster-initial consonants in words like rongy ‘rag’, satnya ‘stunted’ are
underlyingly palatal, i.e. /ron*dY/, /$at¥n¥a/; or derived via this postlexical
rule, i.e. /rond¥/ — [ron¥dY].) Cases like hat tyuk [hot¥:-] ‘six hens’, mit
gydrtanak [midY:-] ‘what do they produce’ appear to be counter-examples to
our claim that postlexical palatalization does not result in coalescence. In fact,
however, they are simply cases where LCF (Long Consonant Formation, cf.
2.4 above) applies to the output of Palatalization either directly (hat tyik) or
after Voice Assimilation (mit gydrtanak).

It is before /j/ that the picture becomes somewhat blurred. For /t d/ it
appears that the rule applies optionally: mit jelent [mit¥jelent] ~ [mitjelent]
‘what does it mean’, védjegy [ve:dYjed”] ~ [ve:djed?] ‘trade mark’. Similarly,
/1/ remains unaffected in formal speech; in colloquial styles, however, full
coalescence appears as in word-internal environments:

hol jelent meg [holje-]~[hoj:e-] ‘where did it appear’
hiteljuttatds [-€lju-]~[-€j:u-] ‘granting of credit’
foljon [foljon)~[f6]:0n] ‘come up’

Even more colloquially, the /1/ can be simply dropped (with or without com-
pensatory lenghtening of the preceding vowel) before palatalization could ap-
ply. Before palatal noncontinuants, /1/ has the first and third options, but not
the second:

sult tyik [$tltY u:k]~[si:tY :uk] ‘roast hen’
fél gyézelem [fe:1dY 6:-]~[fe:d¥6:-] ‘half-victory’
elnyulik [elnY:-]~[emY u:-] ‘lie prostrate’

It has been suggested in the literature that whether /1j/ coalesce postlexically
or not depends on syntactic structure, stress, and the like. Whether cases like
angol jdték [-golja:-]~[-goj:a:-] ‘English game’ differ significantly from cases
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like Az angol jdtszik ‘The Englishman is playing’ remains to be explored. (We
do not think they do.)

The behaviour of /n/ differs from that of /I/ in an interesting way. For
instance: argentin jdték [-tinja:-]~[-ti:ja:-] but *[-tinY:a:-] ‘Argentinian game’.
Thus, /n/ behaves in dissimilar ways before /j/ within and across words.
Postlexically, no palatalization takes place; in formal speech /n/ remains un-
affected, whereas in colloquial speech something quite different happens: the
rule of n-vocalization turns /n/ into nasalization before continuants (i.e. frica-
tives, 7, I, j, and h, bleeding palatalization: cf. bdnja [ba:n¥:o] ‘he regrets it’
vs. Bdn Jani [ba:joni] (proper name).

7. How many affricates?

The number of affricates in Hungarian is somewhere between two and six.
/t*/ and /¢/ are definitely affricates in terms of their phonetic makeup, and
phonologically they are obviously independent (= monophonematic) members
of the inventory of phonemes. Their voiced equivalents, [dz] and [d3] are also
undoubtedly affricates but their monophonematicity is less obvious. Finally,
/t¥/ and /d¥/ represent the opposite case: there is no doubt as to their phone-
mic status, but what is questionable is whether they are affricates or not. Let
us start with the latter issue.

7.1. The first question, then, is whether the two palatal obstruents are stops
or affricates. Their surface realization may be affricate-like to a variable
extent, depending on phonetic context. Before stressed vowels (tyik ‘hen’,
gydr ‘factory’) and word finally (fitty ‘whistle’, vdgy ‘desire’) they are quite
strongly affricated; before an unstressed vowel—especially for /d¥/ as in ma-
gyar ‘Hungarian’—much less, and before an oral stop (dgyba ‘to bed’) not at
all. The fricative component is usually absent before /r/ (bugyrok ‘bundles’);
before /1/ lateral release can be observed as with stops (compare fdtylak ‘veils’
with hdtlap ‘reverse side’), and only under strong emphasis do we find a frica-
tive component as with true affricates (cf. vicclap ‘comic journal’). Of the
nasals, /m/ may be preceded by slight affrication (hagyma ‘onion’), but /n/
and /nY/ may not (hagyna ‘he would leave some’, hegynyi ‘as large as a hill’).
The degree of affricatendness depends further on style and rate of speech: in
slow, deliberate speech it is much stronger than in fast or casual styles. This
wide range of variables and varieties should raise our suspicion that we have
basically stops here which, under the appropriate circumstances, get more or
less affricated due to well-known physiological factors; notice that true af-
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fricates do not exhibit such extensive variability. Consider English /t/ as an
analogous case: in some dialects and in some environments it is affricated into
[t5]—Dbut this obviously does not affect its place in the consonant system of
English.

Yet, other facts seem to indicate that the affricate analysis has something
to recommend it, too. In initial consonant clusters, /t¥/ and /dY/ never oc-
cur as first members: /pr, pl, tr, kr, kl; *t¥r, *t¥1/; /br, bl, dr, gr, gl; *d’r,
*d¥1/; and very rarely as second members: /3p, sp, etc; *$t¥/; but /st¥/ as
in sztyeppe ‘heath’. The obvious explanation would be that they do not oc-
cur in initial clusters because they are not stops. However, it is more likely
that this is an ‘accidental gap’ (except presumably */t¥1, d¥1/: cf. */tl, dl/):
since almost all cluster-initial words are loanwords, they will not include seg-
ments/combinations that do not occur in the languages they are borrowed
from. The existence of words like sztyeppe (as well as the fact that names like
Sztyepan are not difficult for Hungarians to pronounce) seems to indicate that
among sibilant + stop clusters, /st¥/ is possible (though infrequent). (*/sd¥/
is of course impossible, just like */sb, sd, sg/.)

Returning to word internal /t¥ dY/, the pre-stop position offers another
argument (beyond the fact that affrication is not generally found here, ex-
cept in a very emphatic style). In such position, stops can be realized by
their non-released allophones, e.g. kapta [kop'to] ‘he got it’, rakta [rok 'to] ‘he
put it’, whereas affricates obviously cannot, since they do not have such allo-
phones: bocskor [bockor] (*[bot kor]) ‘moccasin’ barack [borat®k] (*[borotk])
‘peach’. Now, /t¥ d¥/ are usually unreleased in this position: hegyté! [het¥ 'tol]
(*[het?(_;t&')l]) ‘from the hill’, hagyd [hodY 'd] (*[hotf”}d]) ‘leave it -IMP”’; in some
cases (before velars?) there is vacillation: hetyke [hetY ke] (~[het? cke]) ‘pert’.
This property shows clearly that they pattern with stops. As a corrobora-
tion, consider a fact mentioned in 2.5 above: affricates are less prone to LCF
(Long Consonant Formation) across word boundary than stops are, recall Gdcs
Csaba vs. Téth Tamds. Now if we look at phrases like ramaty tyik ‘decrepit
wench’; nagy gydr ‘big factory’, we find that LCF applies automatically and
obligatorily—as it is expected for stops, as opposed to true affricates. This
should not come as a surprise, given that a geminate stop is nothing else
but a sequence of an unreleased and a ‘normal’ allophone of the same stop
consonant.

In sum: /t¥ d¥/ are palatal stops in Hungarian; in the appropriate pho-
netic contexts, under appropriate conditions in terms of stress, speech rate,
and speech style, they get affricated, as is to be expected for physiological
reasons and can be observed in other languages that have palatal stops. Their
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defective distribution (*#_—x, *#__1, *#s5_, ) is not sufficient to disconfirm
that they are stops.

7.2. Turning now to [dz], [dZ]: here we have to consider if these are mono-
phonematic affricates like [ts], [t§], or stop + fricative clusters. In terms of
the transcription system proposed earlier in this paper, where the number of
(non-superscript) symbols is meant to reflect directly the number of phonemes
in a form, hence [ts] and [t3] are represented as /t*/, /¢/ respectively, our prob-
lem can be reformulated as follows: Does the consonant inventory of Hungarian
include /d*/ and /j/ or are there /d-z/, /d-Z/ clusters in the words concerned?

7.2.1. The speech sound [dz] can come from three sources in Hungarian. It can
be a voiced allophone of the phoneme /t*/ (lécbél [le:dzbél] ‘out of lath’, tdncba
[ta:ndzbo] ‘into the dance’), where obviously no underlying /d?*/ is involved.
It can occur in words like pénz [pe:ndz] ‘money’, benzin [bendzin] ‘petrol’;
here, however, we have /nz/ clusters where [d] is an inorganic, epenthetic
segment like [p] in szomszéd ‘neighbour’, [b] in oromzat ‘gable’, [t¥] in Minchen
‘Munich’, etc. Finally, in words like madzag ‘string’, bodza ‘elder’, pedz ‘nibble’,
[Jz:] can be analyzed in one of two ways (accepting the geminate analysis of
‘long consonants’): either as geminate /d*d*/ — [dz:], cf. vicces ‘funny’ /t°t5/
— /ts/, or as [d-z/ —> [dz:], cf. jdtszik ‘he plays’ [t-s/ —> [ts:]. The first
solution would involve positing a phoneme /d?*/.

But this phoneme would have a rather skewed distribution: it would not
occur word initially or postconsonantally at all; preconsonantally it would oc-
cur in a handful of suffixed forms; whereas intervocalically and finally (between
vowel and word boundary) it would only occur doubled (tong). This peculiar
distribution, not found for any other member of the Hungarian consonant in-
ventory, would be automatically explained by the cluster analysis (assuming
an independently motivated realization rule converting a cluster of stop +
sibilant into a long affricate). Let us consider what can be brought up against
such an analysis.

7.2.2. Three types of possible counter-arguments come to mind. (a) The surface
contrast between long affricates as in madzag ‘string’ and [d]+[z] clusters as in
vadzab ‘wild oats’ shows that the former cannot be derived from an underlying
cluster. (b) C;C;Cy clusters (e.g. kardvirdg ‘cornflag’) do not generally get
simplified, whereas C;C;C; clusters (e.g. keddre ‘by Tuesday’) do. Given that a
stem-final (long) dz is shortened before a consonant-initial suffix, it follows that
it cannot be a cluster. (c) Words like vakarddzik ‘scratch oneself’ can have short
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intervocalic [JZ]; this makes the distribution less skewed and the ‘independent
phoneme’ analysis more plausible.—Are these three counter-arguments valid?

(a) The phonetic difference between madzag ‘string’ and vadzab ‘wild
oats’ ([d-z]) is totally parallel to that between metszi ‘he cuts it’, ([ts:]) and
hdtszél ‘tail-wind’ ([t-s]): in vadzab/hdtszél internal word boundary (com-
pound boundary) occurs between stop and fricative, and it is that boundary
that blocks their coalescence into a single long affricate. Hence, any counter-
argument based on surface contrast of the madzag/vadzab type is unfounded.

(b) Next to another consonant, all Hungarian long consonants get short-
ened (sakktol [Soktol] ‘from chess’, érvvel [e:rvel] ‘with argument’); this applies
to [dz:] as well (edzve [edzve] ‘being trained’). This, however, only proves that
the immediate input to degemination is [dz:] (rather than a cluster); what
it does not prove is that that [dz:] should go back to /d*d*/ and not /d-z/.
Hence, this counter-argument fails, too.

(c) In words like vakarddzik ‘scratch oneself’, there is free variation (for
some speakers) between short [dz] and long [dz:] (as well as simple [z]). This
seems to refute our claim above, i.e. that there are no intervocalic short [dz]’s.
But free variation proves exactly that length is irrelevant in this position: in
other words, no short:long opposition is possible here. Since in non-vacillating
cases (madzag) it is always long [(fz:] that occurs, it is quite easy to see that
in words like vakarddzik the segment in question is not short /d*/ but a long
[dz:] whose actual length varies (tends to get reduced in long words like this);
this [dz:], in turn, may just as well go back to a /d-z/ cluster. Hence, all three
potential counter-arguments have turned out to be cases that can be easily
accounted for in terms of the cluster analysis, too.

The existence of /d*/ as a phoneme, therefore, is not supported by any
valid argument at all.

7.2.3. The case of [dz], however, is different in that arguments for /j/ are more
or less balanced by arguments for /d-Z/. Word initial occurrence (as in dzsdmi
‘a type of mosque’, dzséker ‘Jolly Joker’) points toward /j/, whereas the be-
haviour of word internal [dz]’s is practically identical with that of [(fz], thus
supporting a /d-z/ analysis. This ambiguity could be resolved, in principle, in
three different ways.

1. We could assume that—obviously with the exception of assimilation
cases like rdcsban [ra:dzbon] ‘in grating’—[d%] always goes back to a /d-Z/
cluster. In this case, the scope of degemination should be extended to include
word initial position. Since word initial geminates are impossible anyway, such
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a redundancy rule (morpheme structure condition or surface phonetic con-
straint) is needed in any case—it should simply be allowed to operate during
a derivation in which an offending representation is created by the coalescence
of /d-z/ into [dz:].

2. Another possibility would be to claim that dzsdmi ‘jami’ is /ja:mi/ but
hodzsa ‘hodja’ is /hodza/; this would explain the ambiguity referred to above
but would give /j/ a rather skewed distribution (and it would be impossible
to decide whether lemberdzsek ‘anorak’is /lemberjek/ or /lemberdzek/ (—
lemberdz:ek — [lemberdzek)).

3. Finally, we could accept the view that [(fz] is /j/ everywhere; but then it
is to be explained why its intervocalic (menedzser ‘manager’) and final (bridzs
‘bridge (card game)’) occurrences are invariably long (with a few exceptions
like fridzsider [-idzi-] ‘refrigerator’ or Roger Moore [-odze-]). It might be sug-
gested that a kind of loanword gemination is at work here (cf. dopping /-pp-/
‘doping’, szvetter [-tt-/ ‘sweater’, sakk [-kk/ ‘chess’, meccs [-¢¢/ ‘football
match’). This looks quite feasible for items like menedzser and bridzs; the
trouble is that the layer of vocabulary including e.g. hodzsa ‘hodja’ does not
exhibit this process, cf. mecset (*meccset, *mecsett) ‘mosque’, etc.

The first solution is technically neat and logically coherent; unfortunately,
it does not conform to speakers’ intuition and is rather abstract. What is more
serious, /dZ/ as an initial cluster does not fit the overall pattern of permissible
initial clusters. Although the second and third solutions are less elegant (and
open to the objections raised above), it appears that either of them—or, most
probably, some kind of combination, e.g. the gradual diffusion of /j/ through
the lexicon, to the detriment of earlier /dZ/— is more realistic. Hence, although
with certain misgivings, the interpretation of /j/ as an independent phoneme
can be accepted.

7.3. In sum, the question in the title of this section can be answered as follows.
The inventory of Hungarian phonemes includes three affricates: /t*/ as in cica
‘kitten’, /¢/ as in csucs ‘peak’, and /j/ as in dzsem ‘jam’. Hungarian speech
sounds further include three more affricates: [tY¢] as one of the allophones of
the voiceless palatal stop /tY/ (tyd! ‘phew!’), [d¥]] as one of the allophones of
the voiced palatal stop /d¥/ (gyere! ‘come!’), as well as [dz] as the coalesced
(and then degeminated) realization of the cluster /d-z/ (edzve ‘being trained’),
as the voice-assimilated version of /t*/ (kdcbdl ‘out of hurds’), or as the result
of the ‘affrication’ of /z/, i.e. the insertion of [d] before it in casual speech (pénz
[-n(fz] ‘money’). Just like any Hungarian consonant, these six speech sounds
can also occur long (either as phonemic geminates or as coalesced clusters):

Acta Linguistica Hungarica 39, 1989



24 ADAM NADASDY-PETER SIPTAR

[£s:] — /t5t%/
/ts/

moccan ‘budge’, vice ‘joke’;
ldtsztk ‘can be seen’;

-

[ts:] - Jee — loccsan ‘splash’, reccs ‘crack’;
Jt8/ — szitsa ‘let him stir it up’;
[cig] - /ii/~/dz]/ — menedzser ‘manager’, bridzs ‘bridge’;
[tY¢:] - /tYtY/ — pottyan ‘plop’, fitty ‘whiste’;
JtYi/ - bdtyja ‘his brother’;
/ti/ — ldtja ‘he sees it’;
[(ﬁ’}] - /d¥d¥/ - buggyan ‘spout up’, meggy ‘sour cherry’;
/d¥i/ — hagyja ‘he allows it’;
/dj/ — védje ‘let him defend it’;
[dz:] - /dz/ — bodza ‘elder’, edz ‘train (verb)’

(since /d*/ does not exist, geminate /d*d*/
is also impossible; [dz:] can only arise
through coalescence).

8. Linking vowels

The term ‘linking vowels’ seems to be overused (i.e. it refers to too many
different things). We do not want to suggest that it should be avoided; rather,
we would like to restrict its scope to cases where the occurrence and quality
of the inserted vowel is phonologically predictable (regular), e.g.

partot ‘shore-ACC’ kertek ‘gardens’ firtos ‘curly’

The vowels in bold face are ‘default vowels’ in the sense that they need not
be fully specified, their quality follows from independent principles; hence we
could have written

partVi kertVk fiirtVs
or even

part+t kert+k fiirt+s

since the mere presence of linking vowels is also predictable in such cases.

8.1. Lowering stems

The problem exemplified by words like hdzat ‘house-ACC’, files ‘long-eared’
is that their ‘linking vowel’ is not the fully predictable (mid) default vowel
as above (*hdzot, *filds); rather, stems like hdz ‘house’, fil ‘ear’ require a
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low vowel (a, e) before certain consonant-initial suffixes. (Notice that this
distinction is another reason to assume mid, as well as low, e’s.) Another
property that such ‘lowering stems’ have in common is that they always require
epenthetic vowels, even if this is phonotactically not motivated (hdzat, not
*hdzt; cf. gdzt ‘gas-ACC’). Although certain subregularities can be detected
(e.g. ‘shortening stems’ like nydr ‘summer’, k€z ‘hand’ are always ‘lowering’ as
well: nyarat ‘summer-ACC’, kezet ‘hand-ACC’), the class of ‘lowering stems’
as a whole appears to be an arbitrary class; consequently, each of its members
has to be lexically marked (it is a matter of technical detail whether this is
done by ‘rule features’, ‘floating autosegments’, ‘empty V slots’, or some other
device).

8.2. Multiple suffixes or multiple stems?

In an agglutinating language like Hungarian each suffix is a new stem in that
it does not know what happened left of it. That is, when (say) the fourth
morpheme is added to a complex word form, the properties of the immediately
preceding (= third) morpheme are sufficient to determine what type of ‘linking
vowel’ is required: the leftmost stem (the root) has nothing to do with it.
For instance, utasokat ‘passengers-ACC’ is not the plural accusative of utas
‘passenger’; it is the accusative of -k (the plural morpheme): . ..-kat. Whatever
went before is irrelevant. Similarly, utasok is not the plural of utas but that
of -s (nominalizing suffix): ...-sok. This is, in fact, what agglutination is all
about: it is always the immediately preceding item that a new suffix is attached
to: there are no fused or synthetically inflected word forms.

Is this really true? Is it always the case that the left-hand environment
is irrelevant for adding suffixation to a particular morpheme? Vowel harmony
is an obvious counter-example—but then VH is a (lexical) phonological issue,
not a morphological one. On the other hand, as far as the presence and height
of ‘linking vowels’ is concerned morphemes are fairly independent in this sense.
In utasokat, for instance, ut- ‘road’ is a lowering stem (cf. nominative 1t and
8.1 above on the correlation between shortening and lowering), -s- is a normal
(non-lowering) stem, -k- is lowering again, and -t is not a stem since it cannot
be further suffixed (it is an ‘ending’). Hence utAsVkAt; similarly filAsVkAt
= /fiileseket/ ‘ear+ADJ+PL+ACC" .

8.3. Linking vowels vs. vowel-initial suffixes

So far we assumed without discussion that linking vowels are epenthetic. No-
tice, however, that it is also possible to analyse them as part of the appropriate
suffixes. For example, the accusative ending could be -at/et/ot/ét, with vowel
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truncation after vowel-final stems (cf. hdz-at ‘house-ACC’, kert-et ‘garden-
ACCQC’, part-ot ‘shore-ACC’, fist-6t ‘smoke-ACC’, kapu-t ‘gate-ACC’). The
quaternary vowel alternation could be accounted for by an appropriate ex-
tension of vowel harmony; vowel truncation, however, is a much less clear-cut
matter than it might appear to be.

In particular, there seems to be a ‘strength’ continuum of linking
vowels /suffix-initial vowels. At the weakest end, we find linking vowels of the
‘classical’ type: the vowels of the accusative, the plural, etc. never occur after
vowel-final stems (hence it is possible—actually, preferable—to analyse them
as epenthetic). The vowel of the superessive suffix is next on the strength
scale: it looks like a linking vowel since it never appears after vowel-final stems:
karaldbé-n ‘on kohlrabi’, kapu-n ‘on a gate’, fd-n ‘on a tree’—yet it cannot be
epenthetic as it is always a mid vowel (i.e. it is ‘strong’ enough to override
the lowering effect of ‘lowering stems’ cf. hdz-on ‘on a house’, ...-k-on ‘on
... plural’). Hence, the underlying form of the superessive suffix must be -On
with a vowel that is truncated after all vowel-final stems, rather than -n with
a linking vowel where necessary.

The adverbial ending -An is an example of the next degree of strength:
the appearence of its vowel depends on the height of the stem-final vowel. The
probability of truncation increases as we move from high to low stem vowels:

(a) high stem V: szomori-an kesert-en ~ keserd-n
‘sadly’ ‘bitterly’/‘bitter’ (adv.)
(b) mid stem V: bdntd-n ~ bdnté-an kérdé-n ~ kérdé-en
‘offensively’ ‘questioningly’
forro-n kett-en (cf. ketté ‘two’)
‘hot’ (adv.) ‘two of them’
(c) low stem V: sdntd-n hillyé-n
‘limpingly’ ‘crazily’

The next higher degree of strength is represented by the adverbial ending
-Ul; its vowel is never truncated, but the stem-final vowel is always retained
as well: urdu-ul ‘in Urdu’ csacsi-ul ‘foolishly’, kutyd-ul ‘as (sick as) a dog’.

Finally, the verbalizing suffixes -Ul, -7t begin with the strongest type of
vowel; here, it is the stem-final vowel that is dropped (if it is weak enough,
i.e. low): béna ‘paralysed’ — ben-it ‘paralyse’ — bén-ul ‘get paralysed’, hiilye
‘crazy’ — hily-it ‘make crazy’ — hily-til ‘get crazy’. If, however, the stem final
vowel is also too ‘strong’(?) to be truncated an epenthetic -s- helps resolve the
problem: forré ‘hot’ — forro-s-it ‘make hot’ — forro-s-ul ‘get hot’, miné ‘what
quality’ — mind-s-it ‘qualify (sg)’ — mind-s-il ‘qualify (as)’.
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8.4. Possessive -j-

The presence vs. lack of possessive -j- in 3sg is somewhat analogous to the
linking vowel issue. After palatals and sibilants there is no -j-: dgya ‘his bed’,
kénye ‘his pleasure’, gdza ‘his gas’, hdza ‘his house’, hisa ‘his meat’, cucca ‘his
clobber’. This is an overriding regularity. Elsewhere, however, lowering stems
appear to correlate with non-j-stems:

Lowering stems Normal stems

ACC 3sg poss ACC 3sg poss
“foot’ ldbat - ldba ‘marsh’ ldpot — ldpja
‘ear’ filet - file ‘net’ tallt - tallje
‘picture’ képet — képe ‘garden’ kertet — kertje
‘coal’ szenet — szene ‘gene’ gent  — génje

It might be suggested that -jA is productive and the - A class is closed/archaic;
this would make a nice correlation with the archaic/non-productive character
of the A-declension (lowering stems). Unfortunately, a number of counter-
examples exist:

Lowering but -j- Normal but non-j-
‘dish’ talat - tdlja ‘damage’ kdrt — kdra
‘tub’ kddat - kddja ‘number’ szdmot — szdma
‘beer’ sort — sore
‘root’ gyokét — gyoke

Couldn’t we save the system somehow?

8.5. Summary

The term ‘linking vowel’ should be restricted to default vowels; a general
rule can be formulated to account for the occurrence of these. The rest of
the phenomena mentioned in this section deserve further study since they
represent a substantial portion of Hungarian morphophonology.
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TOWARDS A NATURAL PHONOLOGY OF HUNGARIAN

WOLFGANG U. DRESSLER -PETER SIPTAR

1. Introduction

Natural Phonology (NPh), as founded by Stampe (1969; cf. Donegan-
Stampe 1979; Hurch 1988a,b) and developed in Dressler (1984, 1985), bases
its theory 1) on extralinguistic foundations of phonology (particularly of a
physiological, neuropsychological and sociopragmatic nature), 2) on a semi-
otic metatheory (based on Peircean semiotics), 3) on a naturalist rather than
conventionalist science theory, and investigates the empirical validity of its
claims derived from this theory in all conceivable areas of phonological be-
haviour (including all the domains of substantive or “external” evidence, cf.
Zwicky 1975, Dressler 1979a). Due to limits of space, we can only adumbrate
this theory in a very simplified manner and apply it to small fragments of
Hungarian phonology without being able to discuss thoroughly any of the
problems touched.

Within any language, both its phonemes and their phonetic realizations
are the outputs of (language specific) phonological processes which are the
remnants of universal natural process types which are available to the child in
first language acquisition. In acquisition, children adapt these universal pro-
cesses to the data they receive by either fixing options on the hierarchy of a
universal process, i.e. by limiting the process, assigning it prelexical and/or
postlexical status and regulatingits interactions with other processes and other
linguistic components or by suppressing a process. For example, the universal
process type of final consonant devoicing (a weakening of sonority in the sylla-
ble coda) is fixed as a syllable-final process in many German dialects, whereas
it is restricted (inhibited) to word-final position in Russian and Polish or to
a subset of obstruents in other languages (cf. Dinnsen-Eckmann 1977), be it
as an allophonic or phonemic/neutralizing process; in French it appears only
in casual speech to repair violations of the sonority fall in word-final syllables
(e.g. by devoicing the final sonorant in livre). In Hungarian and English, final
devoicing must be suppressed by children in language acquisition. However,
this radical inhibition may be disturbed in aphasia (cf. Dressler 1988a) and
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under the influence of alcohol (cf. Lester—Skousen 1974). If children acquire a
first language (e.g. Yoruba) which has no final obstruents, then the process
remains a latent process (cf. Hurch 1988b), which may appear only when ac-
quiring a second language that has word/syllable-final obstruents: thus Yoruba
speakers have been observed to devoice word-final obstruents in their English
or French.

In Hungarian, according to Ilona Kassai (personal communication), chil-
dren devoice final obstruents in prepausal position such as small English chil-
dren do. Later on (after age 3) they learn to suppress final devoicing in formal
speech whereas in casual speech even adults devoice final obstruents but pro-
nounce them with shorter duration than phonemically voiceless obstruents
(for similar final devoicing without neutralization in German and Polish, cf.
Dinnsen 1985; Port—O’Dell 1985; Slowiaczek—Dinnsen 1985).

Prelexical phonological processes merge conceivable sounds into the
phoneme inventory of each language and govern the phonotactics of these
phonemes (phonemes being defined as sound intentions). Postlexical processes
change phonemic inputs into phonological and, finally, phonetic outputs. Usu-
ally a universal process type is limited to either a prelexical or a postlexical
function, but it may also be split into both roles. Postlexical processes can
be conceived as signs whose signatum is the input, and whose signans is the
output of the respective process. All these language-specific signs are conven-
tional (symbolic) but may also be—to a greater or smaller degree—iconic and
indexical so that their respective naturalness can be graded (cf. Dressler 1984).

This brief characterization of NPh may suffice to show important differ-
ences to the families of both structural phonemics and of generative phonolo-
gies (including Natural Generative Phonology, cf. Hooper 1976). Much closer
related to NPh are Bailey’s “Phonetology” (cf. Bailey-Maroldt 1983), Ohala’s
“Experimental Phonology” (cf. Ohala—Jaeger 1986), and Kodzasov’s process
phonology (as in the first chapter of Kibrik et al. 1972).

There is one superficial similarity between NPh and Natural Generative
Phonology (NGP): their comparable concreteness. But whereas relative con-
creteness of phonological representations follows from conventions of descrip-
tive simplicity in NGP, it follows as the most natural option from the deductive
system of NPh as sketched above.

2. Morphonology

Both NPh and NGP distinguish morphonology from phonology (cf. Dressler
1985) whereas morphonological rules form the core of phonology in most gen-
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erative phonologies (e.g. as the great bulk of lexical rules in Kiparsky’s Lexi-
cal Phonology). Although we do not want to deal with morphonology in this
contribution, we feel obliged to show at least briefly why Hungarian Vowel
Harmony (cf. Kornai 1987) is morphonological—like Turkish vowel harmony
(cf. Dressler 1985, 230ff.)—and therefore does not belong to the main topic of
this contribution.

Root harmony is represented by prelexical morphonological rules which
have many exceptions incompatible with prelexical phonological processes:

a) There are the non-harmonic (neutral) vowels /i, i:, e:/.

b) There are non-harmonic root-internal sequences either with neutral
vowels (a) such as btka ‘bull’ or in recent loanwords, which show no sign of
being harmonized, such as birokrata ‘bureaucrat’, féderativ ‘federative’.

Suffix harmony is represented by postlexical rules which must be mor-
phonological because they do not represent constraints on pronounceability
and perceptibility (such as phonological processes must do). This can be shown
in the following way:

a) Neutral vowel stems take either front or back suffixes, e.g. among verbs
with /i/ or /i:/ two thirds take back suffixes (e.g. irt ‘extirpate’, nyit ‘open’,
ir ‘write’, hiv ‘call’) whereas one third of them takes front suffixes (e.g. int
‘wave’, visz ‘carry’, csip ‘pinch’).

b) There are non-alternating (non-harmonic) suffixes such as temporal
-kor ‘at’, -beli ‘related’, as well as all neutral-vowel suffixes, e.g. -ért ‘for’, -ig
‘as far as’, infinitive -n.

¢) There are vacillating items, both native and loanwords, which may
prefer either front or back suffix harmony, e.g. hotel, dzsungel, farmer ‘jeans’,
destruktiv ‘demoralizing’; note cases like honvéd ‘soldier’ with its derivative
honvéd-ség ‘army’, but its vacillating ablative honvéd-tél ~ honvéd-tél.

d) Non-harmonic suffixation may occur in slangy and low style vocabulary,
e.g., grind-ol ‘start a business’ (from G. grind-en), steiger-ol ‘raise (prices,
rents)’ (from G. steiger-n), stir-6l ‘stare at’ (from G. stier-en).

Nevertheless vowel harmony fits the predominantly agglutinating type of
Hungarian in so far as it is more productive than other morphonological rules
in languages of other types (see Section 6).

Similarly “linking vowels” as in the accusatives hdz-at ‘house’ vs. kert-et
‘garden’ vs. part-ot ‘shore’ vs. fiist-6t ‘smoke’ vs. kapu-t ‘gate’ is a question of
morphonological rules rather than of phonological processes.

Another morphonological rule is vowel shortening of the type nydr ‘sum-
mer’, acc. nyar-at.

Acta Linguistica Hungarica 39, 1989



32 WOLFGANG U. DRESSLER-PETER SIPTAR

3. Phonemic inventory

As a consequence of distinguishing phonology and morphonology (see Sec-
tion 2) we obtain the following Hungarian vowel phonemes as sound intentions
of the younger generations of urban speakers (Educated Colloquial Hungarian
= ECH, see Nddasdy-Siptdr in this volume):

(e) o o e; 0
€ (a) 6] (e2) a (2:)

These phonemes are differentiated by the distinctive features [long],
[palatal], [labial], and three degrées of height.

The assumption of the bracketed vowel phonemes needs justification:

1. Short unrounded [a] as in ECH spdjz ‘larder’, hallé ‘hullo’, Mozart
(cf. Nddasdy—-Siptdr in this volume, 4.1) which often varies (according to lex-
ical phoneme input switches, cf. Dressler—-Wodak 1982) with short, labial [5]
in certain cases, and with long, illabial [a:] in others. In these words labi-
alization or length respectively represent no constraint on pronounceability
or perceptibility; nor can the bidirectional fluctuation with the two other
phonemes be explained as unidirectional fast/casual speech processes; at least
some speakers have minimal pairs such as hallé ‘hullo’ with [a] vs. halé ‘dying’
with [o] vs. hdlo ‘net’ [a:] (cf. Nddasdy-Siptar in this volume, 4.1). Therefore
so-called “a-adjustment” (Szépe 1969; Vago 1980, 3; Abondolo 1988, 29-32;
Kornai 1987) of short <a> is a morphonological rule; it cannot be a phono-
logical process because it neither represents a constraint on pronounceabil-
ity /perceptibility nor a phonostylistic fast/casual speech process.

2. Short mid [e] occurs only regionally outside Budapest, but is included
here for the sake of completeness.

3. Low, long [e:] and [5:] are very marginal phonemes which occur a) as
pronunciations of the letters <e, a> in the alphabet and in abbreviations,
b) in the pair erre [g:re] ‘this way’—arra [5:15] ‘that way’ (isochronically identi-
cal with, but not necessarily derivable by a synchronic rule from [er:€], [or:0])
and in merre [me:re] ‘which way’; more casually they occur also in non-deictic
items such varrdgép [vo:ro:ge:p] ‘sewing-machine’ with vibrant shortening and
compensatory vowel lengthening; c¢) they may be outputs of lengthening pro-
cesses in emphatic speech (cf. Nddasdy-Siptar in this volume, 4.3).
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4. Phonological processes

The set of universal natural phonological process types (and of their correspon-
dent language specific processes) is the most important element of NPh. In this
section, we are going to classify and illustrate them with evident or, at least,
relatively simple examples from Hungarian phonology, whereas more difficult
and debatable Hungarian processes will be dealt with in Section 5. Within
the trichotomy of process types (see Donegan-Stampe 1979; Dressler 1984,
1985, chapters 3, 4; Luschiitzky 1988), prosodic processes, foregrounding (“for-
tition”) and backgrounding (“lenition”) processes, we will deal systematically
with the two latter ones. According to the psychological and semiotic principle
of figure and ground, prosodic hierarchies and processes articulate intention
and execution of speech production and speech perception into prosodically
strong vs. weak units (phonological words, feet, syllables) and positions (ce-
teris paribus: word/syllable-initial = prosodically strong vs. word-medial /final
and syllable-final = weak). This prosodic rhythmicity can be enhanced by seg-
mental phonological processes which foreground the figure and background the
ground, respectively, hence the term foregrounding vs. backgrounding process
types. From the universal semiotic principle of figure and ground we can derive
the subordinated “rich-get-richer-principle” of process hierarchies which says
that comparatively “weak” elements are more liable to be further weakened
rather than strengthened whereas comparatively “strong” elements are more
likely to be strengthened than weakened.

4.1. A simple way of subdividing backgrounding processes is by way of dif-
ferentiating articulatory gestures materializing them and optimizing ease of
articulation wherever perceptual backgrounding is feasible or even desirable.

4.1.1. A first type of universal backgrounding processes is articulatory short-
ening, particularly in prosodically weak positions (rich-get-richer-principle).

4.1.1.1. This can be illustrated with consonantal degemination in the syllable
fall (syllable coda) before a consonant, as in sakk ‘chess’ with [k:] vs. sakktdbla
‘chessboard’ with [k] (cf. Vago 1980, 41ff.; Obendorfer 1975, 326). Degemina-
tion must be divided into parts which are either obligatory or optional in the
word domain and phonostylistic in the phrase domain, i.e. degemination is gen-
eralized in casual speech (cf. Kerek 1977): add meg ‘give it back’ — [>odmeg].
(In displaying the following data no explanations are offered, if several are
conceivable but not yet testable at this point. Syllable-initial geminates are
excluded both pre- and postlexically.)
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If a geminate obstruent is in the syllable fall and another obstruent occurs
in the immediately following syllable rise within the same word (either simplex
or derived or compound), then degemination is obligatory, unless the word is
cited in a metalinguistic way such as in

I said lakkto! ‘from varnish’, not laktol ‘from cottage’.

Beyond the word domain degemination is generalized according to a hierarchy
of casualness and of boundary strength (see below).

If one of the consonants is an obstruent, the other one a sonorant (e.g.
in sakk+ra ‘to chess’, menny+be ‘into heaven’), degemination may be avoided
in formal speech, but always applies in casual speech. In larger domains it is
generalized according to the degree of casualness and of boundary strength.
This latter hierarchy can be illustrated with the following examples:

menny+be ‘into heaven’ — affix boundary
menny#bolt  ‘firmament’ — compound boundary
menj be ‘go in!’ — clitic boundary
menj balra ‘go left!’ — word boundary
menj, Béla ‘go, Bélal — phrase boundary
menyj, bdr ‘go, although...V - clause boundary

Menj. Balfelol ‘Go! On the left-hand side...’ — sentence boundary

If the geminate consonant is ambisyllabic then it is in a prosodically
stronger position than in the syllable fall (as above). This may explain why
ambisyllabic geminates are less likely to be degeminated than syllable-final
ones. Even in cases of suffixation degemination may be avoided in very formal
speech, such as in liszt+t6l ‘from flour’. However if the geminate is derived
by assimilation, degemination is practically unavoidable such as in liszttel ——
liszt+vel ‘with flour’. Otherwise the same hierarchies of casualness and of
boundary strength apply, e.g. in pdrt#tag ‘party member’ > tart téle ‘be
afraid of’. So far for cases where—before degemination—the syllable fall is
more complex than the following syllable rise, which is not an optimal syllable
contact (see below).

Syllable contact is better if the syllable rise is more complex than the
immediately preceding syllable fall. This may explain why in this context
degemination of ambisyllabic geminates is still less likely than in the former
context. Therefore, it is only in very casual speech that, e.g., szép#prdza ‘prose
fiction’ or, even more so, mds sport ‘a different sport’ undergo degemination
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and thus become homophonous with szép Roza ‘beautiful Rose’ and mds por+t
‘different powder-acc.’

4.1.1.2. Phonostylistic shortening of long vowels does not affect vowel quality
(thus [e:, a:] — [e, a]) and seems to follow at least the following hierarchies:

a) the hierarchy of (sociopsycholinguistic) casualness (see above);

b) in closed syllables rather than in open ones: whenever vowel duration—
counted in the syllable fall—is checked by a tautosyllabic consonant, vowel
shortening is more likely. Hungarian low and mid long vowels may shorten
only in closed syllables;

c¢) geminate consonants (cf. Obendorfer 1975) are “lighter” than conso-
nant clusters. Therefore low and mid long vowels shorten rather before the
latter than before the former. For example, the first (stressed) vowel is short-
ened in less casual speech in érthetetlen ‘incomprehensible’ than in étterem
‘restaurant’;

d) it seems that unstressed long vowels are not much more likely to
undergo shortening than stressed ones: this fits the typological character of
Hungarian as a syllable-timed language. But similar to many other syllable-
timed languages with word-initial accent, Hungarian seems to have a sec-
ondary prominence peak on the final syllable. This may be connected with the
resistence of final syllables to vowel shortening (whereas monosyllabic lexical
words never shorten): in ECH only high final vowels (and in polysyllables only)
may shorten, such as in fid ‘boy’;

e) as we have seen (b, d) high long vowels are more liable to shorten
than low and mid ones: this fits to their less sonorous character and to the
importance of sonority for strength of the syllable peak. Thus it is only in the
most formal style that the first vowel in the compound vizecsap ‘water-tap’ is
not shortened;

f) alternating vowel length (in high vowels) is easier to shorten than non-
alternating (fixed) one: thus morphonological shortening in acc. ut+at from
nom. ¥t ‘way’ seems to have initiated a process of lexical diffusion in the whole
paradigm in ECH with the result that length in closed syllables (e.g. dat.
ttnak, compound 4ttord ‘pioneer, lit. road-breaker’) is preserved only in very
formal speech, but in open syllables (e.g. loc. tton) even in less formal speech,
i.e. lexical diffusion spreads through morphological categories according to
phonological hierarchies (cf. Dressler 1985). But length is obligatory in the
monosyllabic nominative 1it.

g) suffixes are more subject to this phonostylistic backgrounding process
than lexical morphemes (cf. Dressler 1985). Respective suffixes are the closed
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syllable mid vowel suffixes elative -bol/bél, ablative -tdl/tél, delative -rdl/rél.
(Note that in these suffixes shortening is “categorical”, i.e. it does affect vowel
quality, unlike in most of the cases discussed above.)

4.1.2. There are many obligatory and/or optional consonantal assimilations in
Hungarian phonology. Assimilatory process types background the patient of
the process by easing articulatory transitions (cf. Lindner 1975). They seem
to be governed by the following principles: 1. a phoneme is more liable to
be assimilated to an adjacent similar phoneme than to a dissimilar one (cf.
Hutcheson 1973); 2. there are phonetic bases for different degrees of assimil-
ability; 3. adjustments of the syllable rise (in the syllable onset) or the syllable
fall (in the syllable coda) occur if a consonant violates successive increase of
sonority in the syllable rise or successive decrease of sonority in the sylla-
ble fall; 4. Similar to speech errors, assimilations are rather anticipatory than
perseveratory.

4.1.2.1. In agreement with 2., Hungarian—like most languages—assimilates
the articulatory position of nasals to that of subsequent obstruents rather than
the reverse, obligatorily in the word domain, optionally (i.e. in casual speech)
in the phrase domain, and irrespective of allophonic or phonemic change, e.g.
allophonically in ldng ‘flame’ in all styles; in casual styles according to the
already mentioned boundary strength hierarchy, e.g. in ezen kivil ‘apart from
this’ (velar); jéjjon gyorsan ‘come quickly’, vén tyuik ‘old hen’ (phonemic,
palatal); kin+ban ‘in torture’, van bor ‘there’s wine’, jén Pdl ‘Paul comes’
(phonemic, labial).

Often phonemic and neutralizing assimilations are equated; however
/m/ and /n/ are allophonically neutralized before labiodentals as in ham-
vad ‘smoulder’, szenved ‘suffer’, hdrom virdg ‘three flowers’, jobban van ‘feel
better’.

Universally dental /n/ is more prone to assimilate than labial /m/,
whereas palatal /n/ has an intermediate position. This underlies the following
restrictions:

1. Nasal assimilation is anticipatory (cf. 4.1.2:4), thus ldb-ndl ‘at foot’
never assimilates to *[la:bma:l]. However /mn/ never assimilates to *[n:] (e.g.
in kém-nd ‘female spy’, whereas /nm/ assimilates to [m:] as in min mulatsz
‘what are you laughing at?’, mondd meg ‘tell it"” — [mom:eg] (Kerek 1977).

2. Whereas /n/ assimilates to many articulatory positions (cf. Vago 1980,
33, 36,43 ff.), /m/ assimilates only to labiodentals, the natural class of conso-
nants which is most similar to labials, cf. above and terem-t ‘to create’ (never
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*[terent]). However, earlier /m/ also assimilated to dentals, and this has re-
mained as an unproductive morphonological rule such as in bom-i(ik) ‘fall
apart’ vs. bon-t ‘take apart’.

3. Dental /n/ assimilates to palatal /n/ e.g. in ilyen nyil ‘such a rabbit’,
but never the other way round. Palatal /n/ does not undergo (phonological)
place assimilation; phonetically it may accommodate to all articulatory places
but retain its palatality (except before dental stops in very casual speech) as
in arany tetd ‘golden lid’, hdny fazék ‘how many pots?’, kemény burok ‘hard
wrapping’, sovdny kutya ‘lean dog’.

For nasal place assimilation after consonant deletion, see 4.1.4; for vowel
plus nasal fusion, 4.1.3.3.

4.1.2.2. Obstruent voicing assimilation is also only anticipatory (Vago 1980,
34 ff.; Nddasdy 1985, 242 ff.). It is obligatory in the word domain (even in
loanwords and foreign names such as Macbeth pronounced with [gb]), in larger
domains it is the default option: if it is suppressed, it creates the impression
of pause, even if no physical pause occurs. Thus non-assimilation is restricted
to emphatic or hesitant speech. Examples in compound formation are e.g.
homok#z2sdk ‘sand-bag’, zseb#tolvaj ‘pickpocket’ and, with assimilation to
voiceless /h/, gyongy#hdz ‘mother-of-pearl’, tév#hit ‘misbelief’.

4.1.2.3. Also sibilant assimilation which leads to geminate formation is antici-
patory. It applies optionally word-internally such as in nehéz+ség [s§, §:] ‘diffi-
culty’, in compounds, phrases etc. only in more and more casual speech, e.g. in
nehez sors ‘hard lot’. Of course, morphosemantically opaque compounds—due
to diagrammaticity—are liable to be morphotactically opaque as well and may
thus have obligatory assimilation. A case in point is eg€szség [5:] ‘health’ from
egész ‘whole’ as contrasted with its derivational homonym egész+ség ‘whole-
ness’ with assimilation in casual speech only if no misunderstanding may arise.

Assimilation feeds degemination (cf. 4.1.1.1) such as in térzs#szdm ‘prime
number’ with /rz#s/ — [r8s] (voicing assimilation) — [rs:] (sibilant assim-
ilation) — [rs] (degemination).

Note that in all types of speech errors anticipation is more general than
perseveration (cf. Dressler 1988). Thus performance constraints in speech plan-
ning and execution seem to be at the basis of the cross-linguistic preference
for anticipation.

4.1.3. Fusion or coalescence processes (Vago 1980, 37, 39-40; Kerek 1977) are
also backgrounding processes in so far as they reduce the number of conso-
nants in the speech chain. Of course, fusion processes are only possible if the
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distinctive feature composition of the two adjacent consonants allows a natu-
ral coalescence (cf. Dogil-Luschiitzky 1988). Fusion is one of the main sources
of geminate consonants (cf. Obendorfer 1975).

4.1.3.1. This is the case with the fusion of plosive and fricative into the corre-
sponding long affricate due to suffixation, e.g. tud+sz /tud+s/ — [tut®:] ‘you
know’ (cf. Szende 1974) in the syllable fall, 6t+s26r ‘5 times’ in ambisyllabic
position. Fusion is obligatory in the prosodically weaker syllable fall but only
optional in the stronger ambisyllabic position.

Casual speech generalizations of these fusions in compounds, phrases etc.,
however, are obviously restricted to ambisyllabic position such as in két sonka
‘two hams’. Thus fusion eliminates the dispreferred syllable contact of more
consonantal strength in syllable-final than in syllable-initial position (cf. 4.1.4).
Compounding, phrase formation etc. do not seem to offer an occasion for fusion
to occur in the syllable fall.

[d?] only originates via synchronic fusion (see Nadasdy-Siptar in this vol-
ume 7.2).

4.1.3.2. Dentals plus /j/ fuse to long palatal stops, obligatorily in suffixation
such as in ldt+ja ‘he sees it’, ken+je ‘let him smear it’ with /t+], n+j/ —
[c:, n:]). Across word and phrase boundaries (etc.), the dental is palatalized in
casual speech (e.g. /t/ — [c]), and fusion (or rather absorption with com-
pensatory lengthening?) occurs in still more casual speech, e.g. 6t jdték ‘five
games’, where also original /c/ absorbs a following /j/ such as in fiitty#jel
‘whistle signal’ with /c:#j/ — [c%j] (optional degemination) — [c:] (op-
tional fusion/absorption).

4.1.3.3. Another fusion process of casual speech is vowel plus nasal fusion
(Kerek c; Nadasdy 1985, 241; Nadasdy—Siptar in this volume, 6.2) before con-
tinuant consonants (fricatives, liquids, approximants) as in van helyette ‘there
is (something) to replace it’ — [v3:hejet:€], van joga ‘he’s got the right (to)’
with fusion of vowel and /n/ rather than of /n/ and /j/ (cf. 4.1.2.1); /n+j/
must be differentiated from underlying palatal /n/, which may be weakened
in casual speech to a nasalized approximant [j]. Due to the strength hierarchy
among nasals (cf. 4.1.2.1); /m/ is neither weakened nor fused in casual speech.

4.1.4. Kerek (1977) is devoted to consonant deletion in fast/casual speech,
a phonostylistic backgrounding process type of many languages. Principles
of NPh can explain the following instances of stop deletion (cf. also Tompa
1968, 29; Kontra 1988, 15 (6)):
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If two syllables are put together in morphological derivation or when jux-
taposing words, then resyllabification may occur (cf. Vennemann’s 1988 sylla-
ble contact laws). For example, if the syllable fall of the first syllable consists
of two consonants, whereas the syllable rise of the second syllable consists of
only one consonant, and if, at the same time, the last consonant of the first
syllable is less (or at least not more) sonorous than the first consonant of the
second syllable, then the last consonant of the syllable fall can be reassigned to
the following syllable rise, because the syllable rise is stronger and thus tends
to be more complex than the syllable fall.

This holds for Kerek’s examples témb#mulatsdg ‘city-block dance party’,
mondd meg ‘tell it"’, mosd meg ‘wash it"’, Odént nem szeretem ‘I don’t like
Edmund’, dobd le ‘throw it down!" galamb#ficka ‘babypigeon’, domb#vidék
‘hill area’; cf. also részt vesz ‘take part’, azt mind ‘all that-acc.’, rdzd fel ‘shake
it up!’. Here syllable-final /b, d, t/ should be resyllabified as first consonants
of the following syllable rise. However, Hungarian syllable rises do not permit
consonant sequences */bm, dm, tm, tn, dl, bf, bv, tv, df/ (or their assimilated
counterparts */pf, tf/). The ensuing conflict between syllable-initial constraint
and syllable-contact preference is resolved by deleting the problematic plosive.

Whereas two plosives may close the syllable fall, they may not start the
syllable rise. Now in lisztbol ‘from flour’, most pedig ‘and now’, dobd bele
‘throw it into it!’, mosd ki ‘wash it out!” a biconsonantal stop-final syllable fi-
nal comes in contact with a monoconsonantal syllable rise; resyllabification of
the syllable-final consonant, according to the above-mentioned syllable com-
plexity preference yields the incorrect syllable rises */tb, tp, db, dk/. Thus
resyllabification automatically entails deletion of the stop to be resyllabified
and not of the stable consonant that initiates the syllable rise.

Now one might argue that a much simpler generalization about stop dele-
tion might be to assume that it is always the central member of a consonant
cluster that is dropped (if it is a stop). However, one advantage of the former
analysis is that it explains deletion of /t/ in kert+ben ‘in a garden’ and non-
deletion in kert+rdél ‘about a garden’, another one that it is in line with the
explanation of fusion (cf. 4.1.3.1). As with many other phenomena of casual
speech much more work is needed for deciding this question.

If the deleted syllable-final stop occurs after a nasal, then this nasal is not
automatically subject to place assimilation, but only in still more casual/fast
speech, e.g. jelentkezik ‘present oneself’, pont két ‘exactly two’, rendben ‘in
order’, mind bent ‘all in’, stop deletion first gives [nsk, nsb], before—in still
more casual speech—/n/ is assimilated to the velar/labial.
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In still more casual speech also underlying /n/ assimilates which is al-
lophonically velar in formal speech. This results in the following sequence of
forms on the casualness scale for bankban ‘in a bank’, kering benne ‘circulates
in it’: [pgb] — [pb] — [mb]. This may be a case where the labial [m] is
derived from the underlying dental /n/ rather than from the allophonic velar
[p] (cf. Dressler 1975).

4.1.5. Vowel centralization in weak unstressed position of the English, German
and Russian type (with generalization in fast/casual speech) is rare in Hungar-
ian. Kerek (a, ¢) illustrates the reduction (and thus backgrounding) of /e/, o/
to schwa in very casual speech with rdntsd le ‘pull it down! and ezt mondja
‘he says (it)’ going to [ra:zle] and [osonjo]. Schwa may also replace sequences
of vowels and sonorant consonants in fast speech: szoctalizmus ‘socialism’ ——
[sot*azmus], Kossuth Lajos utca ‘K.L. Street’ — [kostosut®:a] (cf. Kdlman in
this volume).

4.1.6. Deletion of unstressed vowels in fast/casual speech is much rarer than
consonant deletion (cf. 4.1.4). An example given by Kerek (a, c) is azt mondja
‘he says (it)’ (cf. 4.1.5) — [ospy].

Another type of vowel deletion can be observed in ne sziszegj, ne szuszogj
‘don’t hiss/puff’ [nes:egj, nes:ogj), add ide/oda ‘give it here/there!” [od:g, od:o]
with mid and (preferably) high vowel deletion preferably between identical
consonants. The first condition fits syllable-timed languages, the second one
facilitates articulation more than different consonantal environments would (cf.
Dressler 1977). Asszem ‘I think so’ is a lexicalized /fossilized casual variant of
azt hiszem.

Still another type of vowel “deletion” via gliding can be observed in eny-
nyiért ‘for so much’ [en:e:r] and Imiék ‘Imi and his people’ with the following
scale of casualness: [imie:k] — [imje:k] — [im’e:k] — [ime:k]. Originally
due to the same process, the casual form mér (still reducible to mé) is now
a lexicalized /fossilized variant of miért ‘why?’. Other instances of vowel hia-
tus deletion occur in the low-colloquial, “uneducated” rendering of loanwords
such as kolleg(i)dlis ‘friendly, team-spirited’, szoc(i)alizmus, mete(o)roldgia,
vdk(u)um.

In contrast to consonant deletion, vowel deletion (and gliding) reduces
the number of syllables and thus changes foot structure.

4.2. Foregrounding processes serve perceptual optimization in general and in
particular they either obey the principle of figure and ground (cf. 4) or prevent
backgrounding processes where these are undesirable (at least in slow/careful
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or emphatic speech). In both respects foregrounding processes are antagonistic
to backgrounding processes.

4.2.1. Vowel lengthening (antagonistic to vowel shortening in 4.1.1), as ex-
pected, occurs in emphatic or superslow speech and in prosodically prominent
positions, i.e. either in the stressed first or the final syllable (cf. 4.1.1.2), e.g.
akkora [d::k:ord] ‘so big’, nem akarom [nem okoro:m| ‘I do not want it’, nem
[ne::m] ‘no!’ (cf. Nddasdy-Siptdr in this volume).

4.2.2. Vowel insertion processes are antagonistic to deletion processes (cf. 4.1.4,
4.1.6). Our account of Hungarian vowel insertion in the syllable fall (a gener-
ative diachronic study is Mészoly 1976) basically runs as follows. Hungarian
does not tolerate syllable falls which contradict the decrease of sonority, in
accordance with the basic universal sonority hierarchy (cf. Vennemann 1988;
Dogil-Luschiitzky 1988 for debatable details). That is, each rise of sonority in
the syllable fall is excluded and, in addition so are many consonant sequences
with equal sonority. If such undesirable syllable falls cannot be readjusted by
assimilation processes (because the two consonants are not sufficiently simi-
lar to each other, cf. 4.1.2) or by fusion processes (because no natural fusion
process is feasible, cf. 4.1.3) or by some other backgrounding process (cf. 5),
foregrounding processes are called for (cf. also 4.2.3). One way is vowel inser-
tion between the two problematic consonants, if thus the problematic syllable
fall is improved to a permitted sonority decrease, and if the new syllable rise
and syllable fall also agree with the sonority hierarchy.

4.2.2.1. In this way we can first explain why the following word-final sylla-
ble falls are permitted: a) fricative + stop: liszt ‘flour’, fest ‘to paint’, gerezd
‘slice’; b) sonorant + obstruent: szérp ‘juice’, szerb ‘Serbian’ (native items in
/tb/ are lacking), kert ‘garden’, kard ‘sword’, korty ‘swig’, tdrgy ‘object’, mersz
‘courage’, borz ‘badger’, vers ‘poem’, érv ‘argument’, perc ‘minute’ etc.; talp
‘sole’, bolt ‘shop’, fold ‘earth’, holgy ‘lady’, nyelv ‘language’, polc ‘shelf’, bolcs
‘wise’ etc.; komp ‘ferry’, domb ‘hill’, nemz ‘to beget’, csont ‘bone’, rend ‘order’,
ponty ‘carp’, rongy ‘rag’, ténk ‘stump’, ldng ‘flame’, ldnc ‘chain’, kincs ‘trea-
sure’ etc.; velar-final clusters are somewhat problematic: /-rk/: sark ‘pole’,
pork ‘scab’, whereas all other native items have vowel inserton, e.g. torok
‘throat’, birck ‘hemlock’, /-rg/: loanwords such as dramaturg whereas all na-
tive stems have vowel insertion, e.g. forog ‘to turn round’, pérég ‘to revolve’;
/-1k/: halk ‘soft’, whereas all other stems have vowel insertion, e.g. tilék ‘horn’,
lélek ‘soul’ /-lg/ in kézeleg ‘approach, come closer’ vs. kézelg-6 ‘oncoming’, an-
dalog ‘go about dreamily’ vs. andalg-o ‘dreamy’ etc., whereas there is no vowel
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insertion in the rare and stilted examples rivalg ‘clamour’, uralg ‘to reign’; the
only /-lg/ noun, with vowel insertion, is dolog ‘thing’; /-sk/ in loanwords like

maszk ‘mask’, kioszk, but always vowel insertion in native words (e.g. piszok
‘dirt’).

4.2.2.2. Second, we can explain insertion of a harmonic vowel before the word-
final consonant in the reverse clusters which contradict the sonority hierarchy:
bokor ‘shrub’, bdtor ‘courageous’, lepel ‘veil’, pokol ‘hell’, sépor ‘to sweep’,
kuruzsol ‘to do quackery’, izom ‘muscle’ etc. This inserted vowel is not taken
as underlying as is shown by the loanword motor: in substandard Hungarian
it is integrated into this set of vowel-insertion nouns so that the accusative
may be motr+ot instead of standard motor+t. (On the other hand, stop +
fricative clusters as in taps ‘applause’, kedv ‘frame of mind’, copf ‘pigtails’,
gipsz ‘gypsum’, keksz ‘biscuits’ do not have epenthesis.)

4.2.2.3. Third, we can predict problems when two consonants of equal (at
least universal) sonority close the syllable fall. There is always vowel insertion
in /-lm/ (e.g. forgalom ‘traffic’, késedelem ‘delay’) but not in the isolated
loanword film; similarly hdrom ‘three’ terem ‘hall’ etc., but all loanwords such
as farm, reform etc. tolerate /-rm/; similarly térél ‘to wipe’, perel ‘to sue’
etc., but the isolated loanword gér! ‘chorus-girl’ rests unchanged; finally there
is contradiction among native words (or very old loans) in szérny ‘monster’,
szdrny ‘wing’ vs. torony ‘tower’, horony ‘fluting’.

Final stop clusters occurring in loanwords such as akt ‘nude’ (in the
arts), perfekt ‘perfect’, recept ‘recipe’ smaragd ‘emerald’ resist epenthesis as
expected; whereas native items (only velar-final clusters occur) normally trig-
ger vowel insertion: szitok ‘invective’, titok ‘secret’, dtok ‘curse’ (but note the
place-name Detk), szutyok ‘dirt’, bityok ‘gnarl’ (but Batyk); similarly for af-
fricate + stop clusters: ticsék ‘cricket’, vécsok ‘grebe’, mocsok ‘filth’ (but
Recsk) and pocok ‘field-vole’, vacok ‘den’, pecek ‘peg’ (but barack ‘peach’,
palack ‘bottle’, tarack ‘stolon’).

4.2.2.4. Fourth, we can explain the formation of hypochoristics and diminutives
in -¢ (cf. Dressler 1987, 74ff.) where stems are first truncated to the maximal
first syllable, i.e. a monosyllable with the maximal syllable fall allowed; then
the suffix -i is added. In accordance with 4.2.2.1 we find—without conso-
nant deletion after the first vowel—Orsolya — Ors+i, Erzsébet — Erzs+i,
Kriszt(in)Ja — Kriszt+i, Eszter — Eszt+i, Gusztdv — Guszi+1, Andor
— And+i, Antal — Ant+i, Nindor — Ndnd+i, Franciska — Franc+1,
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Zsombor — Zsomb+i, Csongor — Csong+i, Olga — Olg+t, Arpid —
Arp+i, Mdrta — Madrt+1, Boldizsir — Bold+i, Zoltdin — Zolt+i (but
also Zol+i'), Szilvia — Szilv+i.

In accordance with 4.2.2.2 the final consonant of the would-be syilable-
final consonant cluster is deleted: Andrea — And+i, Miklos — Mik+i,
fagylalt ‘ice-cream’ — fagy+i, Zsigmond — Zsig+1i, Agnes —> Ag+i, Istvdn
— Ist+1.

As to the group 4.2.2.3, the second, equally sonorant consonant is usually
deleted in hypochoristics/diminutive formation: Vilmos — Vili (but maybe
from G. Willi, because of Vilma — Vilm+i), Imre — Im+i, Viktor —
Vik+i, szaktdrs ‘comrade’ — szak+i, but Magda — Magd+:.

However, we must acknowledge that in a few instances there is consonant
deletion in hypochoristic formation although the would-be first syllable fall
(before suffixation) would not contradict sonority decrease: a) Borbdla —
Bor+i, however, normal Barbara — Barb+i, b) (somewhat irregular) Gyérgy
— Gyuri, ¢) Oszkdr — Osz+i. Of these forms c) behaves as native words do
(cf. 4.2.2.1), for a) there are no native correspondences, hence deletion and non-
deletion are equally expected (cf. 4.2.2.1), irregular b) remains unexplained,
unless we assume prevention of homonymy with female Gyédrgy: ‘Georgina’.

4.2.2.5. Since there do not seem to exist any popular or phonostylistic vowel
insertions in loanwords (such as putative *filem) or in other foreign words
and names ending in -im, e.g. Ulm, Kulm etc., one might question the phono-
logical character of vowel insertion. However, the process is quite general in
native words (although not totally regular, cf. Dressler 1985, chapter 5 for
the difference), i.e. exceptionless (with very few exceptions). Further work on
diminutive/hypochoristic formation and on word-internal syllables is needed
in order to see whether there are any systematic differences to word-final vowel
insertion.

4.2.3. Phonological metathesis is another foregrounding process which read-
justs disallowed consonant clusters. This seems to be the case (cf. Vago 1980,
118-9) in Nom. Pl. terh-ek vs. Sg. teher ‘load’, pelyh-ek vs. pehely ‘fluft’,
kelyh-ek vs. kehely ‘chalice’ (loaned from MHG kel(e)ch). Due to its non-
productivity and to the existence of counter-examples (cf. 5.3} —whatever di-
rection is assumed for this metathesis—it is probably a morphonological rule.

4.3. Among prelexical foregrounding processes we want to mention the “pe-
ripheralization” of vowel phonemes with the effect that Hungarian is among the
numerous languages that have no central (schwa type) phoneme. Thus fronting
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is applied to Russian central high jery as in R. bylina ‘Old Russian heroic
poem’ — H. bilina and in any personal name, e.g. Gromyko — Gromiko,
Kosygin — Koszigin (cf. Elekfi 1972,183). According to Farkas (1979),
fronting or backing plus rounding processes are applied to non-standard loan-
words of Roumanian high central <i>: rind ‘line’ > H. rind; vdzind ‘seeing’
> H. vezund.

5. Special problems of phonological analysis

5.1. A special problem is posed by the Hungarian phoneme /j/ (Nddasdy-
Siptdr in this volume, 5, 5.1, 5.3). For the negative reasons given by the au-
thors, /j/ should not be classified either as part of a diphthong or as a glide.
They classify it as a non-nasal sonorant such as the liquids /1,t/. However,
they did not provide a positive justification, either general phonological or
phonetic, for including it into a natural class with /1, r/; moreover, /j/ shows
a behaviour that is not shared by Hungarian liquids, as will be shown directly.

Therefore, we propose here the alternative of treating it as an approxi-
mant: similar to the German approximant /j/, it may become long and fricative
in emphatic speech in prosodically strong position, e.g. in jjd! ‘ggood!’, i.e., it
undergoes fortition processes under the expected phonostylistic and prosodic
conditions.

As an approximant it need not participate in normal voicing assimilation
of obstruents (cf. 4.1.2).

However /j/ becomes a fricative in word-final position after consonant (cf.
Kerek 1977), if a fusion process (cf. 4.1.3) is impossible, e.g. in the imperatives
lép+j ‘step!, rak+j ‘put!’, vdr+j ‘wait!’, and in férj ‘husband’, szomj ‘thirst’,
whereas in this environment a vowel is inserted before /1,r/ (cf. 4.2.2.2). Ac-
cording to the nature of this preceding consonant, /j/ loses much or all of
its voicing. This (at least partial) devoicing and seemingly articulatory forti-
tion recalls German, Russian etc. final devoicing which must be interpreted
as a backgrounding process in the prosodically weakest position, i.e. as back-
grounding (and thus diminution) of sonority (cf. 1). The specific Hungarian
context is prosodically doubly weak, i.e. word-final position and as the last
consonant of a syllable-final consonant cluster.

The non-occurrence of possessive /j/ after palatals and sibilants (Nddas-
dy—-Siptar in this volume, 8.4) might be a “therapeutic” dissimilation (dissim-
ilatory loss), due to the approximant (“near-fricative”) character of /j/.

If we look at diachrony, then /j/ goes back to a lenition of a palatal
fricative. Therefore, our synchronic hypotheses entail the assumption of a
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diachronic rule inversion which maintains the phonological character of the
phonological process (without morphologization, cf. Dressler 1988b).

5.2. /1/-drop (Nadasdy-Siptar in this volume, 6.2; Kerek 1977) cannot be
handled as a single backgrounding process, rather we must assume at least
two distinct processes.

5.2.1. If due to morphological concatenation /l/ comes to stand between
two consonants, this incorrect consonant cluster must be simplified (cf.
Kerek 1977). These consonant deletions may be compared with stop deletion in
4.1.4. However, in the isolated example ajdn! ‘to offer’ there is a final sonorant
cluster with equal sonority which is difficult to pronounce. Therefore either /1/
is deleted (especially in derived forms such as ajdnl+gat [2ja:pgot]) or /n/ (via
intermediate vowel nasal fusion and compensatory lengthening of /1/): [2ja:]
— [oja:l:] — [oja:l] with degemination in the syllable fall, cf. 4.1.1.1).

5.2.2. A quite different process of “/1/-drop” must be assumed, however, in the
optional deletion of /1/ in csal+d meg ‘deceive him/her!’, elment ‘went away’,
kild+d vissza ‘send it back!” (Kerek 1977), in the first syllable of hol jelent
meg ‘where did it appear?’, féljon ‘come up!’, silt tyik ‘roast hen’ (Nadasdy—
Siptér in this volume, 6.2), etc. We offer the following reasons for assuming a
quite different process: 1. This is a backgrounding process of casual speech—if
it occurs in formal/slow speech, it is considered to be substandard or dialectal.
Note that in all languages standard casual speech is of dialectal origin, because
a standard is first introduced only for formal speech situations and thus has no
casual forms of its own (cf. Dressler 1975). 2. If the vowel preceding the deleted
/1/ is short, there is compensatory lengthening of this vowel or of a following
/i/. (This condition has precedence.) 3. The deleted /l/ always immediately
follows a vowel, i.e. is at the beginning of the syllable fall, not at its end (as
with deleted stops). 4. /1/ deletion precedes stop deletion, e.g. csald meg gives
[€2:dmeg], not *[¢olmeg]. 5. Between fully pronounced /1/ and its deletion,
there is an intermediary stage with an approximant pronunciation of the /1/,
i.e. the tongue approaches, but does not reach the articulatory target of a
lateral consonant—which is difficult to perceive (such as an analogous casual
speech process in Breton).

5.3. The most thorny problem we want to touch here is the question of the
phonemic identity (or non-identity) and of the deletability of [h] and [x] written
as <h> or <ch> according to orthographic traditions (cf. Nadasdy 1985, 241;
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Nddasdy-Siptar in this volume, cf. 4.2.3; Kerek 1977, b). Our very tentative
proposal runs as follows:

As in many languages (Hurch 1988), the universal process of /h/-deletion
is suppressed only in the strong prosodic position of syllable-initial and (si-
multaneously) antevocalic position, thus /h/ is pronounced as the usual la-
ryngeal fricative/approximant (like in Germanic languages), e.g. in hat ‘six’,
hindu ‘Hindu’, irha ‘husk’ (2 medieval German loanword), but it is obliga-
torily deleted in the syllable fall (going back to a diachronic process of the
16th century), e.g. in méh ‘bee’ (and the homonym ‘womb’), Dat. méhSnek
(with deletion: [me:, me:ngk]), whereas it stays in the second syllable rise of P1.
Nom. méShek (without deletion) (Vago 1980, 129); juh ‘sheep’ vs. juh+ok;
dih ‘rage’ vs. dﬁ$h+o"k; rih ‘scab’ vs. ri’h+6k. As predicted, the morphono-
logical rule of epenthesis precedes phonological h-processes. Analogous alter-
nations occur in oldh ‘Wallachian (Roumanian)’ vs. old®h+ok, éh (obsolete,
literary) = éhdség ‘hunger’ vs. éShes ‘hungry’; cseh ‘Czech’ vs. Pl. csedh+ek.
There is no [h] in Cseh-erdé ‘Bohemian Woods’, Cseh-orszdg ‘Bohemia’, due
presumably to compounding after h-deletion. Old German loans (from <ch>
= /x/ [¢]) are céh ‘guild’ vs. céSh+ek and pléh ‘sheet-metal’ vs. pléSh+ek.

Prosodic strength favours foregrounding and disfavours backgrounding
processes not only in the syllable. Word-initial position is stronger than word-
internal position. In the latter, weaker position /h/ is voiced in moderately
casual speech and then deleted in still more casual/faster speech (cf. Szende
1988, 180), both backgrounding processes, e.g. in tehdt ‘hence’, and in the
above examples with intervocalic [h]. There is a hierarchy for these back-
grounding processes, due to boundary and stress prominence: e.g. in a hir
‘the news’ the effect of word boundary within the noun phrase between pro-
clitic article and noun has the effect that /h/ will never delete, though it may
get voiced in sufficiently casual speech situations.

Long syllable-final /h:/ is not deleted, due to the rich-get-richer-principle,
i.e. weaker short /h/ is still further weakened in the prosodically weak syl-
lable fall via voicing or deletion (see above), whereas stronger long /h:/ is
maintained and either realized as [h:] or even further “strengthened” via a
foregrounding (and fortition) process to [x:]; this fortition is explainable as a
preventive strategy for avoiding lenition and deletion of /h:/ where it is sus-
ceptible to degemination and/or other backgrounding processes in prosodically
weak positions (diachronically this is again a partial rule inversion of the 13th
century change z > h, cf. Benko-Imre 1972, 55). This /h:/ occurs in German
(or medieval Latin) and oriental loanwords and names such as pech ‘misfor-
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tune’ [peh:, pex:], cech ‘restaurant bill’, Bach [boh:, box:], fach ‘box’, sar-
lach ‘scarlet’, almanach ‘almanac’, krach ‘business crash’, sah ‘shah’, padisah,
moloch, eunuch. Here [x] is the most educated pronunciation in the polysyl-
labic examples. Diachronically, G. -z was loaned as H. -kk in some words such
as sakk ‘chess’, the obsolete measure su/okk (cf. Kobilarov-Gétze 1972) and in
many dialect and substandard forms (e.g. pekk for pech) which shows another
strategy of strengthening the syllable-final fricative.

On the other hand, native doh ‘must’, moh ‘moss’ (normally moha),
potroh ‘abdomen (of an insect)’ have non-geminate /h/: is it maintained in
order to avoid phonotactically incorrect short word-final /o/?

Bolyh [bojh/ ‘nap of cloth, fringe’, a literary, retrograde formation of
the Language Reform (in 1796) from boly®h+os ‘fluffy’ and rather obsolete,
literary enyh /enh/ ‘relief” are the only syllables where fricative /h/ follows an
approximant or a sonorant. Here /h/ is pronounced as (optionally palatalized)
[x].

The pronunciations of technika ‘technique’ as [tex®niko, teh®niko] can
be derived from underlying /h:/ with obligatory degemination (4.1.1). This
backgrounding process applies after the (albeit optional) foregrounding process
(/h:/ — [x:]) according to Stampe’s principle “fortition before lenition” (cf.
Donegan-Stampe 1979). However, the further backgrounding process of /h/
deletion is not allowed to apply to this derived short [h], a feeding prohibition
which often occurs in casual speech phonostylistics, but not with otherwise
obligatory phonological procsses. The same holds for the German loanword
yacht ‘yacht’ and the book-word ih%let ‘to inspire; inspiration’, i.e. a medieval
Hungarian word which was revived during the Language Reform (in 1816) in
its written form (i.e. with spelling pronunciations).

The same principle “fortition before lenition” explains what happens in
abbreviations such as MEH (Néadasdy 1985, 241); i.e. the name of this firm
would be unrecognizable if the third phoneme of its abbreviation were deleted.
Thus the laryngeal approximant/fricative /h/ is strengthened to [x]. Note that
[x] is only intrinsically palatalized after palatal vowels, whereas a pronuncia-
tion [¢] is identified as upper-middle class Européer (i.e. German background)
pronunciation.

As often in loan-phonology, various phonological strategies of integration
come into conflict with foreign names where no routine pronunciation has been
imposed. Let us take the German toponym Miinchen:

1. A rather uneducated variant is [miin®hen] where <ch> is identified—
such as in all clearly foreign names—with /h:/. Since long consonants are not
permitted in syllable-initial (non-ambisyllabic) position, degemination applies.
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2. If before degemination fortition applies, we get /miinxen/ pronounced
as [mii:xen] with vowel cum nasal-fusion.

3. The attempts to pronounce the name in its German way induce strong
palatalization before the (Hungarian!) palatal vowel: [miingen] with nasal
place assimilation triggered by a non-Hungarian member of the natural class
of palatal sounds where it otherwise applies in Hungarian.

4. Since neither [¢| nor, a fortiori, [ng] exist in Hungarian, the uncommon
syllable contact is alleviated by medial insertion of an intrusive /c/.

5. In more casual realizations, the syllable-final nasal can be fused with
the preceding vowel: [mii:hen, mii:cen).

6. People who do not speak German, but know that in some foreign names
<ch> should be pronounced as /k/, may produce [miipken] (or even induced
by <h>: [miipkhen]) with nasal place assimilation.

6. Notes on typology

6.1. As far as prosodic typology is concerned (cf. Bertinetto 1981, 168ff.;
. Vayra-Fowler 1987; Pompino-Marschall et al. 1987), Hungarian is a syllable
timed language (cf. Elekfi 1972, 190). Typological symptoms are:

1. Fixed place of accent—on the word-initial syllable—and preference for
a trochaic rhythm, realised in Hungarian by alternation between unstressed
and secondarily stressed syllables (cf. Hammond 1987, although his account is
presumably too mechanical).

» 2. The phonological and phonetic shapes of accented and unaccented syl-
lables are similar, due to similar application of both prelexical and postlexical
processes (cf. also Saporta 1963, 68).

3. Accented vowels are not significantly more lengthened (or otherwise
foregrounded) nor are unaccented syllable peaks significantly more shortened
(or otherwise backgrounded) than their contrasting classes, cf. 4.1.1.2, 4.2.1.

4. And even backgrounding vowel bleaching to schwa is extremely re-
stricted (cf. 4.1.5). This is typical for vowel-harmony languages, because vowel
bleaching obscures vowel harmony. Thus it tends to occur only in those vowel
harmony languages where there are anyway many other exceptions to vowel
harmony (such as in Chinalug, cf. Dressler 1977, 54 ff.). In this way, the ty-
pological criteria of syllable timing and agglutination favour each other (cf.
below).

6.2. The application and suppression of prelexical and postlexical segmental
phonological processes may condition each other, but such typological criteria
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(cf. Dressler 1979b) do not seem to allow important typological generalizations
about Hungarian at this stage of inquiry. More research on Hungarian in terms
of Natural Phonology and on phonetic investigations of the Hungarian base of
articulation is needed.

6.3. As of now, there exists no broad and explicit explanatory account of corre-
lations between morphological and phonological typology. However, morpho-
logical typology has clear consequences for morphonology (cf. Dressler 1979b,
1985). Thus Hungarian vowel harmony is consistent with its appurtenance to
the agglutinating type (cf. Skalicka 1935, 1979); and both its many exceptions
to vowel harmony and the existence of many other morphonological rules are
consistent with the marginally fusional/inflecting element in Hungarian mor-
phology.
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ON STATUS AND FUNCTIONS OF INTONATION

IVAN FONAGY

On defining intonation

In spite of my reluctance to the magic number three in science it seems reason-
able to distinguish in the case of intonation, as well as in that of other phonetic
entities, a physical, a perceptual and a linguistic level. The physical and the lin-
guistic level are clearly distinguished in recent discussions (Libermann 1979;
Ladd 1980; Pierrehumbert 1980; Gussenhoven 1984; Hirst 1987), the percep-
tual level is generally discarded, except by the phoneticians of the Dutch
IPO Research Centre (see e.g. ’t Hart—Cohen 1973). Perception is function-
dependent, perceived contrasts do not coincide, however, with linguistic oppo-
sitions, neither in the case of segmental nor in that of prosodic features.

Let us start on the level of perception, and follow the intuition of an early
European musicologist, Aristoxenus (first century B.C.). He defines melody in
terms of movements in space. In his ‘Harmonical fragments’ he claims that in
musical analysis “we must start with the description of the spatial movement
of sounds”, and distinguishes between a smooth, continual movement, and
discontinuous tone-steps (1868, 10). “Pitch can do little else but rise and fall”,
as stated more recently by Dwight Bolinger (1986a, 202). He opposes, like
Aristoxenus, glides and jumps (op. cit. 224 ff.). Let us call the perception of
tonal movement speech melody.

The main physical basis of speech melody are the changes in fundamen-
tal frequency, to a lesser degree intensity (see Rossi et al. 1981, 54-63) and
vocal colour. This latter comes to the fore in whispered speech to supersede
fundamental frequency.

I should reserve the term of intonation to well integrated, distinctive
melodic patterns. Linguistic rules determine the forms and limits in the re-
alisation of intonation patterns according to text and context, allowing for
expressive ‘distorsions’. Further studies of the functions of speech melody may
lend a concrete content to the term distinctive.

Intonation is one of a number of prosodic entities. I think the extension of
the term of intonation to encompass all prosodic features furthermore ‘voice-
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timbre’ (Vasil’ev 1965) is impractical and might be misleading.! In sticking
together all the prosodic components or all the prosodic features, or both,
we make more difficult the specification of the respective role of the different
prosodic components—such as stress, juncture, intonation—in the realisation
of the diverse linguistic tasks. Herbert Pilch (1966) defines intonation as a com-
plex of all features that characterize syntactic structures as units: pause, stress
(Akzent), vocal height (Tonhohe). This definition, applied to modal intonation
patterns, would imply that stress and pause contribute to the distinction of
the assertive vs. the interrogative mode, just like speech melody. Let us add
that the features subsumed do not always belong to the same level of linguis-
tic hierarchy. ‘Akzent’ (stress) belongs to the linguistic level, ‘Tonhohe’ (vocal
height), loudness, voice quality (timbre) to the perceptual level.

The fashionable and widespread confusion of stress, lexical or grammatical
tone and intonation by means of the jocker-term pitch-accent is, I think, still
more deceptive. The term stress as defined at the level of speech production
by Jespersen (1932, 119), Laziczius ([1944], 1963, 126 ff.) refers to the greater
global effort of the muscles of the speech apparatus in producing one of the
syllables. The greater effort is reflected by changes in sound-pressure, by pitch-
movements, changes in duration and in the modification of the sound spectra
of vowels and consonants, and in delayed release (Lisker-Abramson 1967),
allowing for the correct identification of the stressed syllable.? The greater
muscular effort, hypothesized by Jespersen, could be later demonstrated by
means of physiological measurements (Ladefoged 1958; Foénagy 1954, 1966;
Simon 1967). The acoustic projection of greater muscular effort is well estab-
lished and tightly associated with the stressed syllable. The acoustic stress-
image or parts of the image, may stick to the usually stressed syllable in case
of an occasional shift in articulatory effort: the stressed syllable is signalled
in such a case by the acoustic stress-symbol or stress-mask. Stress-masks are
language-dependent. The modifications in vowel-timbre, for instance, are more
pronounced in Russian and English than in French or Hungarian.

In most languages changes in fundamental frequency are the best stress-
indicators (see Fry 1958). This does not imply, that a syllable pronounced

1 «Ip the Soviet view melody is only one component of intonation which is considered
to be a complex of pitch, stress, loudness, length, tempo, rhythm, pause and quality” as
resumed by Rose Nash (1973).

2 «Der Hoérende versetzt sich sympatisch auf den Standpunkt des Sprechenden: wie
iberhaupt eigentlich das Gesprochene nur dadurch auffafit, daff er dieselben Artikulationen
still mitmacht (schwach innerviert), so beurteilt er die Starke der Silben nach der darauf
verwandten Artikulationsenergie” (Jespersen 1932, 119).
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with a high and/or rising pitch is necessarily perceived as stressed. The tests
carried out by Katwijk (1969), 't Hart-Cohen (1973) show that only a clearly
circumscribed subset of such syllables is heard as stressed. The fundamental
frequency curve of the syllable perceived as stressed correspond to that of syl-
lables produced with greater expiratory effort. On the other hand, stressed
syllables are correctly identified in whispered speech, but not the modal into-
nation patterns (Fénagy 1969b).

Historical linguistics who would attempt to apply consequenty a defini-
tion which reduces stress or ‘accent’ to pitch movement could not account for
stress-related sound-changes such as lengthening of vowels and consonants or
diphtonguization in stressed syllable, on the one hand, shortening and cen-
tralization of vowels, relaxation of articulation, loss of vowels or consonants in
unstressed syllables, on the other.

The term of pitch accent, introduced by Dwight Bolinger (1958), risks to
blur the difference between F0 movement as a correlate of stress, and melodic
movement—carried by the stressed syllables—as a constituent of tone or in-
tonation. The term may cover indeed both meanings. Thus, Janet Pierrehum-
ber (1980) considers pitch accent as a stress component (1981, 225) a way of
marking stress (1980, 185), as the melodic correlate of stress, in speaking of
the accented or stressed syllable (op. cit. 64, 71), of nuclear accent (op. cit. 16,
721.). At the same time, it appears that pitch accents are made up of tones
(op. cit. 23). Dwight Bolinger considers in his major work on intonation pitch
accent as a stress-mark, admitting even its physiological basis, in the frame
of historical but not of synchronical linguistics (“that is no doubt true in a
historical sense”) (1986a, 20). The terms of reversed accent, inverted accent
clearly refer, however, to speech melody, as well as climax and anti-climax pre-
sented as manifestation of accent (1986a, 77-84, 178; 1970, 115).—Eva Garding
applies the term to both distinctive Swedish ‘word-accent’ i.e. stress depen-
dent lexical tone, and to French stress and intonation patterns (1982, 117-35).
Other autors (Ohman 1968; Jensen 1980) clearly distinguish between ‘stress’
and ‘accent’ (lexical tone).

The case of Hungarian yes/no questions may illustrate the advantage of a
clear-cut distinction of stress and intonation, and the difficulties which might
create its neutralization by means of the concept of ‘pitch-accent’. As we know
(Csiiry 1925; Deme 1962; Fénagy-Magdics 1967) speech melody may assume
three different shapes in the last stress group of yes/no questions in function
of stress-placement. If the stress falls on the last syllable of the sentence, the
melody is rising; the stress of the penultimate syllable elicites a rise-fall in the
last syllable; if the ante-penultimate syllable is stressed the melody is rising
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in the penultimate syllable, and falling in the last one. This is a transparent
case of stress-determined combinatory variation. The rise does not take place
“without regard to the lexical stress”, as suggested by Robert Ladd (1980,
750 ff.). It is true, however, that in the case of emotive shift of stress the
melodic configuration depends on the actual stress placement, and it is not
determined by ‘abstract stress’, i.e. the traditional place of stress.

How could we describe stress-dependent variation in the frame of pitch-
accent theory? If pitch accent is a stress mark how to account for the diver-
gencies of the three patterns? If it is an intonation pattern, the concept of
stress had to be reintroduced to account for the choice of each of the three
‘pitch accents’.

‘Intonation’ is a plural

Lecturers in French as a second language are compelled to teach intonation
patterns such as the tune of questions expressing doubt and disbelief, or that
of expressing evidence in face of doubt which contrasts with a quite simi-
lar pattern, that of neutral yes/no questions (Fénagy-Bérard 1973). Hardly
any teacher would, however, feel obliged, to teach how to express anger or
tenderness by vocal means. It seems advisable to distinguish in the analysis
of intonation primary emotions (Plutchik 1980), social attitudes and modes.
They differ essentially on the level of expression, as well as on the level of
content.

Primary emotions, such as anger, fear or joy are reflected simultaneously
at all levels of the vocal apparatus: at the respiratory and glottal level, as well
as the pharyngeal and oral level (Fénagy 1981; Scherer 1985). Social attitudes,
for instance the expression of doubt, in face of evidence, or that of evidence
in face of doubt, may dispense with thoracal or oral mimetics. Modes, such
as yes/no questions, are expressed exclusively by speech melody. The tonal
expression of attitudes and modes is characterized by a high degree of pre-
cision. The French echo-question expressing disbelief is characterized by an
intersyllabic rise of eight half-tones and a subsequent fall of four half-tones.
At the same time, an intrasyllabic rise in the last and in the penultimate syl-
lable differentiates such question of the pattern of childish mockery (Fénagy—
Fénagy-Sap 1979).

A reduced marge of variation in intersyllabic intervals and a high intra-
syllabic regularity of the FO function are the distinctive features of a subset
of attitudinal and modal melodic patterns, we could label ‘melodic clichés’
(Fénagy-Fénagy—Bérard 1983). One of the Parisian French clichés requires a
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gradual descent in quarter of tones. The high intrasyllabic regularity of such
patterns prompt us to admit a third dimension in the description of speech
melody, that of melodicity (Fonagy-Magdics 1963, 39-41; Ladd 1978; Liber-
mann 1979). Melodicity might be occasionally distinctive (Ladd 1980, 169-85;
Fénagy-Bérard 1980).

The high degree in tonal precision corresponds to a higher degree of se-
mantic organization in the case of attitudes. A Hungarian falling-rising cliché
(fall of a third followed by a rise of a flat third):

Ott
tam

vol-

implies that the speaker who is supposed to have failed to come to a meeting,
rejects the accusation (refuses the supposition) more or less indignantly. It is
significant that in a number of cases the attitudes expressed by such intona-
tion patterns can also be conveyed by means of lexical or grammatical signs
(Schubiger 1958, 1965; Nikolaeva 1974; Ladd 1980, 121-3). The above quoted
intonation pattern is the equivalent of hiszen, a derivative of hiszem ‘I believe
it’. The melodic cliché applied to the sentence Megmondtam ‘I told it’ presup-
poses either the partner’s pretense that the speaker did not tell it, or that the
partner ignored a previous warning of the speaker.

Modal intonation patterns represent the highest level of semantic organi-
zation that can be reached by intonation. Modal categories correspond to the
most essential, the most general attitudes. Verbal communication could not do
without them. It is not easy to draw a demarcation line between moods (modal
categories) and attitudes. Attitudes are emotionally coloured; attitudinal into-
nation patterns are always felt as stylistically marked. Modal intonation pat-
terns may be neutral, stylistically unmarked. Stylistical markedness is, how-
ever, an elusive feature. The easiest, and probably the most satisfactory way of
tracing a demarcation line is offered by the grammar itself. Non-markedness
and generality is acknowledged by the grammar in providing grammatical
morphemes constantly linked with some basic mood. Languages might widely
differ in this respect. Most (probably all) languages have non-prosodic markers
to distinguish assertive vs. interrogative or assertive vs. imperative sentences.
Few languages have, however, grammatical markers for such moods as prob-
abilitive, necessitive, precative, pejorative mood that are inherent features of
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the verbal system in Vogoul (Kilman 1965). Consequently, we will have to
consider ‘imploring’ as an (emotive) attitude for Indo-European languages,
and as a grammatical mood as far as Vogoul is concerned.

Emotions are expressed by a combination of prosodic and segmental ges-
tures. The vocal performance aims originally at tension reduction. It is ex-
pressive in the literal sense of the term. It is meant to express, to project
virtual elements creating tension. The expression of the speaker’s mental state
contains valuable informations for the hearer. In the frame of Karl Biihler’s
model of verbal communication (1934) the primary function of emotive vocal-
isation is expression; its impressive function (Appel-Funktion) is a derivative
of the primary expressive function.

Attitudinal intonation patterns are essentially and primarily hearer-
oriented (impressive). This accounts for their high phonetic and semantic pre-
cision. Their high precision does not involve, however, conceptual analysis.

Functions of intonation

There is a more or less general agreement concerning the functions of segmental
linguistic units. Phonemes as such have a unique function: the distinction of
lexical and grammatical morphemes. The contextual (combinatory) variants
may have a demarcative function, free variants an impressive or expressive
function (Laziczius 1966 [1935]; Trubetzkoy 1939, 16-29; Jakobson—-Halle 1956,
8-11; Jakobson-Waugh 1979, 36-55).

We meet with a greater diversity of opinions as far as the functions of
intonation are concerned (see Malmberg 1966). Three functions are attributed
in most cases to intonation, but rarely the same functions. Vilém Mathesius
(1937) posits a structural, a primary modal and a secondary modal function.
Georges Faure (1962) adopts Karl Biihler’s (1934) triadic functional modal
and distinguishes a representative, an expressive and an appellative level. De
Groot (1945) stresses the linguistic relevance of intonation: the sole means
that can determine the function, the actual meaning and the modal category
of the sentences. Frantisek Danes (1960) distinguishes the structural, modal
and the expressive function, and Milan Romportl (1957, 1973) explicits the
hierarchical rapports between the three functions:
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intonation

+/ \ -

non-terminal terminal

+/ \ -

interrogative non-interrogative
+/ \ - +/ \ -
emotive mneutral emotive neutral

Alan Cruttenden (1970) admits a culminative, a demarcative and a
“modal” function, put between quotation marks, allowing only for the dis-
tinction of definiteness vs. tentativeness. The three functions accounted for
in Herbert Pilch’s (1972) phonological theory are the distinction of morpho-
syntactical categories, the vocal marking of different genres such as ser-
mons, and the vocal characterization of the speaker. Marie-Christine Hazaél-
Massieux (1983) distinguishes the three functions: integration, segmentation,
signification, where ‘signification’ includes the distinction of modes and the
expression of attitudes and emotions.

Differences might be merely terminological. Mathesius (1937) considers
the expression of emotions as a ‘secondary-modal function’. Artémov’s (1969)
predicative function coincides with the ‘primary-modal’ function of Mathesius.
Lee’s demonstrative function (1960b) corresponds to the emphatic function of
other authors. The linking function admitted by Kli¢nikova (1965) does not dif-
fer from the function of unification, cohesion, integration proposed by other au-
thors (Karcevskij 1931; Hazaél-Massieux 1983). The terms of distinctive func-
tion and disambiguization (Boulakia 1978) generally cover the same domain.
(The terms ‘culmination’ and ‘focalization’ are pseudo-synonyms, since they
belong to different levels of discourse organization. Culmination is a means of
focalization.)

On the other hand, identical terms may cover more or less different con-
tents. The appellative function in Faure’s model covers the expression of emo-
tions, attributed in most theories to the expressive function (Danes 1960;
Rigault {1962], 1964; Artémov 1969; Martin 1973; Rossi et al. 1981, 181 ff.);
Faure reserves this last term to denote idiosynchratic individual features, sim-
ilarly to Laziczius ([1935], 1966, 38-58). The representative function encom-
passes lexical tones according to Philippe Martin (1973); it covers essentially
the theme/rheme distinction in Rossi’s prosodic theory (1980; in: Rossi et
al. 1981, 181). The appellative function provides for announcement, declara-
tion and communication of news in the study of Vera Kachkina (1979). The
terms ‘culmination’, ‘emphasis’, ‘contrast’, are often used as synonyms. Hetz-
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ron (1977) takes objection against their amalgamation. Eva Garding (1982), in
contrast with other authors, carefully distinguishes between the demarcative
and the hierarchical functions.

Actualization (Karcevskij 1931) cannot be considered as a primary func-
tion. In positing actualization as one of the two basic functions of intonation,
along with cohesion, Karcevskij meant to stress that sequences of phonemes
alone do not constitute an utterance and cannot convey a concrete message.
The term of ‘actualization’ is meant to underline in particular the functions
Mario Rossi situates at the enunciative level.

The conceptual organization of function-terms may differ considerably.
The differentiative (distinctive) function is an independent set in W.R. Lee’s
system (1960) including both semantic and grammatical divergences. It is a
subset of the representative function according to Philippe Martin’s functional
model (1973). The explicative function characterizes narration, answer and
title, following Vera Kachkina (1979). The characterization of narration and
title are special cases of the vocal marking of different genres in the frame
of Pilch’s triadic system (1972); the characterization of answers is within the
competence of the modal function according to most models.

The opposition of linguistic vs. non-linguistic functions of intonation (e.g.
Léon 1972) is misleading. It suggests (implicitly or explicitly) that some func-
tions such as the expression of attitudes and emotions could be considered as
‘non-linguistic’. In fact, the expression of attitudes and of emotions is at the
same time conventional (‘coded’) and motivated, just as modal intonation or
intonation patterns resolving syntactic or semantic ambiguities.

The terins representative and distinctive are sometimes used as syn-
onyms. They correspond, in reality, to two different conceptions of intonation,
Intonation can be representative only if considered as a sign, a linguistic unit,
composed of a signifier and a signified (as defined by Ferdinand de Saussure
[1916] 1976, 97-100); and it cannot be distinctive only if considered as a sign-
element, a part of the signifier. Kenneth Pike (1965) compares the double
aspect of intonation to that of light, particular and ondular at the same time.

The term distinctive needs some qualification. Intonation may be di-
rectly or indirectly distinctive. The two categories are rarely set apart in
the discussions as they are in the papers of Stockwell (1972), Faure (1970)
or Léon (1972). In most examples advocated by the authors intonation is only

3 «Au niveau énonciatif, 'intonation assure I'identification de ’apport d’information, elle
modifie I’extension de ’unité rhématisée par ’indication, I’identification et la sélection ex-
clusive, elle présente le théme a différents degrés d’emphase” (1980; in Rossi et al. 1981, 323).
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indirectly distinctive. Intonation may become distinctive in reflecting the syn-
tactic and semantic articulation of the sentence, by virtue of its demarca-
tive capacity. In one of the French prosodic ‘minimal pairs’ cited by Danielle
Laroche-Bouvy (1971) to illustrate the distinctive function of intonation, La
belle # ferme le voile, with a juncture placement after the first word, the
sequence conveys the meaning ‘The beauty draws the veil’; if the juncture is
shifted rightwards, belle ferme # will be interpreted as a nominal phrase, ‘the
beautiful farm’ voile as a verb, and the whole sentence will get the meaning
‘It is veiled by the beautiful farm’.

Similarly, the fallacy of a ‘dative’ vs. ‘genitive’ or a ‘nominative’ vs. ‘gen-
itive’ intonation in Hungarian utterances (Fonagy-Péchy 1965) can be eas-
ity uncovered by highlighting the primary role of the demarcative function
(Fénagy-Magdics 1967, 112, 121). The sequence [okorom] is the segmental ba-
sis of a Hungarian minimal pair, meaning either ‘I wish [it]’ or ‘my arm’,
according to the prosodic pattern assigned to the sequence. In fact, Hungar-
ian is far from being a tone-language. The two intonation patterns: \ 2korom
vs. 2 \Jkorom assigning to the first the meaning ‘I wish [it]’ and to the second
‘my arm’ (Varga 1983) are demarcative: they signal morpheme-boundaries,
and are stress-dependent (Fénagy 1958a).

The primacy of the demarcative function is less obvious but real in cases
such as: He did not go to Holland because his Dutch was weak, meaning either
that (a) ‘He did not go, since his Dutch was weak’ or (b) ‘It is not true that
he did not go because his Dutch was weak’ (Lee 1955-1956, 1960a).*

The semantic distinction may be founded on the culminative role of into-
nation. Thus, the distinctive intonation in the two of C’est pas le jour qui me
convient advocated by Mario Rossi (1973), lends to the sentence two different
meanings, (a) ‘It is not the right day for me’, and (b) ‘I am not concerned with
the date’. In (a) the negation is put forward and the negative morpheme pas
gets the emphasis; in the variant (b) the word jour is focalized by prosodic
means, stress, high tone and lengthening. In sentences such as the the Hun-
garian Természetesen beszél angolul the first word, the adverb, is focused and

4 In fact, in the first case (a) we have to do with two propositions which are in causal
relation, where the weakness of Dutch, implies the not-going to Holland, (w D) — (- g H).
In the second case the validity of the implication is negated: = [(w D) — =(g H)]. In the
case (b) the two propositions are tightly linked, since the whole statement is negated. The
melodic movement—the descent starting with did not—reflects the semantic unity of the
negated statement, in contradistinction to (a) where the two propositions keep their inde-
pendence. In his paper on the interpretation of negatives, Janet Mueller Bing (1980) cites
a similar example, I didn’t come because he told me and separates the two independent
propositions of the (a) version by means of pause, and assigns a unifying melodic pattern
to the (b) version where the implication is negated as a whole.
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starts with a high fall, if the sentences means ‘He speaks English quite natu-
rally’. If the melodic peak is shifted on the verb, the adverb, put into anacru-
sis, and pronounced on a mid-low level tone, is transformed into a sentence
modifier: ‘Of course he speaks English’. The prosodic patterns differenciate
in the same way the semantically strong adverb from its semantically weak
homonym, for instance, the adverb of place, in its full local meaning, forms
the corresponding adverb, ‘weakened’ since transfered into a more abstract
dimension, that of time or mode (Fénagy 1973).°

A certain type of allusive focusing may illustrate a distinction based on
a more hidden presence of demarcation. In the negative statement cited by
Janet Mueller Bing (1980), Bob didn’t solve some of the problems the indefinite
numeral is pronounced with an emphatic rise-fall, in the (b) version, suggesting
that he solved not some but all of the problems; in contrast with the non-
marked (a) version, meaning that ‘the set of unsolved problems contained some
of them’. The focusing on some runs against expectation, since the indefinite
numeral as such is not supposed to be put into relief. It is meta-linguistic (de
dicto) emphasis, it refers to a previous statement, real or imaginary, or to an
expected subsequent statement. It got a contrastive emphasis suggesting: ‘He
solved them all’, with an emphatic rise-fall emphasis on all, pointing back
to some, in echoing its melodic pattern. This second half of the complete
statement, the utterance is ‘one-legged’: elliptical and allusive. The intonation
is demarcative in showing that the utterance is left open. The author qualifies
the emphasis as ironical. A certain kind of emphatic rise-fall intonation is
indeed quite typical for ironic statements (Fénagy 1971).8

5 Similarly, the adjectif certain may be distinguished by means of dynamic and melodic
emphasis from the indefinite pronoun certain in sentences such as [ have certain proofs cited
by Danes (1960). In French examples quoted by Faure (1970) the tranformation of an adverb
(c’est ~ bien \, ce que tu dis ‘It’s very good as you said’) into a ‘phrase adverb’ (C’est \
ce que tu /\ dis ‘I think it is what you meant’) is incidental to the loss of emphasis, just as
in Hungarian or English. In some other cases the distinction is carried out by demarcative
patterns: Il a mangé naturellement ‘He ate naturally’ vs. Il a mangé / naturellement
‘Naturally, he has eaten’ (Hagége 1978). This seems to be true for most of English sentence
modifiers.

6 «The encounters between intonation and grammar are casual, not causal. Grammar
uses intonation on these frequent encounters but intonation is not grammatical” states
Bolinger. “The uses grammar makes of it are catch-as-catch-can” (1957, 36). “Intonation is
all emotion” (1986a, 260). “Intonation has more in common with gesture than with gram-
mar” (1986b, p. VIII)—Intonation has no distinctive function, according to L.S. Hultzén
(1959), it simply signals the point of information as a kind of exclamation mark.—Alan Crut-
tenden (1970) traces back the grammatical functions ascribed to intonation to other func-
tions, such as demarcation or to more general contrasts of meaning such as definiteness and
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This indicates that intonation patterns may be distinctive on the strength
of an attitudinal meaning associated with one and the other intonation pat-
tern. Anthony Hind (1987) analysed systematically, in the framework of a
diversified autosegmental theory, the distinctive function of intonation pat-
terns [e.g. those opposing not any a) ‘none’ vs. b) ‘no matter which’] tracing
them back to patterns signalling emotive attitude (‘categorical’) vs. ‘snoby’,
‘choosey’. Occasionally, intonation may distinguish between the literal and
the metaphoric meaning. The sentence / Il m’a passé \, un de ses savons,
said with a non-marked assertive intonation pattern means ‘He gave me one
of his soaps’. Pronounces according to one of the Parisian French exclamative
melodic clichés: \, Il m’a passé / un de ses savons cannot mean but ‘He gave
me a tongue-lashing’ (see Boulakia 1978).

We have to consider, however, the distinctive function as primary, if the
same prosodic patterns are constantly linked with semantic features that dif-
ferentiate an open set of minimal pairs. This is the case of the allusive focus
which can be opposed to the simple, non-marked emphasis, which has much
in common with Janet Mueller Bing’s ‘one-legged’ utterance. Thus, in the
Hungarian neutral statement Kati tudta ‘Kate knew it’ both the subject and
predicate are characterized by a falling melody. The fall starts at a deeper level
on the (equally stressed) second word. A plain emphasis on the subject entails
a tonal rise to a high level in the first (stressed) syllable if Kati followed by
a sudden fall in the second syllable and a deep level tone in the second word.
If the verb is focused, tudta will show a high fall, preceded by a level tone at
mid level in Kati. In contrast with both cases of plain emphasis, the allusive
emphasis of the subject, the tone gradually rises in the first word, followed by
a moderate step downwards, allowing for a secondary (weaker) emphasis on
the verb, consisting in a mid-high level tone in the first (stressed) syllable and
a subsequent deep fall in the last syllable. The last pattern can be used in all
instances of allusive emphasis. Allusive emphasis suggest that the predicate
applies to the given subject (here for Kati), but certainly not for some others,
the speaker preferes not to name. Allusive emphasis on the subject differs from
plain emphasis, as far as the other subjects, though unnamed, are well known
by both the speaker and the hearer, and constitute a closed set. In the case
of a plain emphasis of the subject the virtual subjects to whom the predicate
does not apply are unknown and form an open set.

tentativeness.—Herbert Pilch (1977, 90; 1980) sees in intonation a conventional rhetorical
figure, its content is not that of a linguistic sign.
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Pierre R. Léon (1970, 68) postulates an implicative rising-falling into-
nation pattern with a general ‘implicative’ meaning, its concrete content is
different according to the context.

Michel Martins-Baltar (1970, 1977) contributed substantially to the se-
mantic and prosodic analysis of elliptical sentences introduced by si or et,
where intonation plays a primary distinctive role. Thus, Et alors? with final
rise implies ‘And what happened then’; the same sequence characterized by a
slightly descending melodic line, a melodic cliché, suggests ‘I don’t care’ (‘Que
veux tu que cela me fasse’).

In the case of asyndeton, ellipsis of the conjunction, intonation may take
over the conjunctive role. In his paper on intonation and syntax, Charles Bally
(1941) offered some French examples: / Il fait froid § \, nous ne sortirons
pas. In Parisian French the causal relation between two subsequent utter-
ances is expressed, somewhat paradoxically, by cancelling the juncture between
the two sentences, united by means of a melodic arc, a tonal rise of nearly
an octave, immediately followed by descent of a septime (Foénagy-Fénagy-
Bérard 1983). We owe a systematic analyses of conjunctive role of intonation,
centered on the expression of causal links, to Martins-Baltar (op. cit.) and
Alain Nicaise (1987).

There are contrasting intonation patterns associated with positive vs.
negative factive predicators (Lyons 1977, 794), such as I thought I was married
with low rise in married, suggesting that she really was. The sentence with
high fall on married presupposes that J was in fact not married (Oakeshott-
Taylor 1984). Similar French examples were presented and analysed by Georges
Faure (1970, 100).

In languages which admit nominal predicates, intonation may distin-
guish nominal phrases from the corresponding sentence where the qualifier
of the nominal phrase functions as nominal predicate: (a) IIémp anocma ‘Pe-
ter, the apostl’, (b) IIémp anocma ‘Peter is an apostl’. The tonal distinction
can be traced back to the emphasis given respectively to IIémp or to anocma
(Péter 1961). Such examples clearly illustrate the enunciative function of in-
tonation advocated by Mario Rossi (1977, 1981).

An additional function?

Intonation is necessarily predictive, as far as it prepares on a dynamic level the
subsequent part of the utterance. A kind of ‘forward coarticulation’ (Kueh-
Moll 1972) or ‘linking’ (Kli¢nikova 1965) is effective also at the prosodic level.
The global, unifying character of intonation allows for reasonable predictions.
The increasing tension of the topic prepares the concluding comment (Gram-
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mon 1964). A restrictive statement is generhlly preceded by the intonation
pattern, typical of concessive propositions. As a consequence, the hearer can
guess in most cases whether the following proposition will be introduced by
and or by but or though, as the semantic tests carried out with truncated ut-
terances seem to suggest (Fénagy 1979a; see Grosjean 1983). He can also guess
whether the enumeration is still going on or if it will end in the next phrase
(Fénagy-Magdics 1967, 166-71).

The transformation of a redundant (syntactically fixed) intonation pat-
tern into a distinctive one does not differ in its dynamic structure of the
‘phonologization’ of contextual variants at the segmental level. Nasalization
of the French vowels in Ancient French, contamined by the following nasal
consonant was a redundant feature; it became, however, a distinctive feature
as soon as the final m, n consonants vanished. Similarly, the redundant pre-
dictive intonation becomes distinct as soon as the final part of the sentence is
delated, as it happens in elliptical sentences, thus in the French interrogative
sentences analyzed by Martins-Baltar (1970, 1977).

The speaker’s and the hearer’s point of view

Pierre Léon (1971) links emotive and idiosyncratic (characterial) prosodic fea-
tures, assigning to both the same label ‘fonction identificatrice’. This may seem
somewhat surprising from the point of view of the speaker who consciously
expresses emotions but conveys only involuntarily confidential informations
about his personality structure. Léon’s conceptualization could be justified,
however, from the hearer’s point of view who unknowingly interprets features
which reflect the speaker’s personality. So much the more as characterial vo-
cal features, prosodic as well as segmental, are essentially fossilized emotive
patterns (Fonagy 1983, 152-93).

Functions contested

There is a fundamental divergency between the conceptions of linguists con-
vinced “that it is just the grammatical intonation distinctions which are prop-
erly of interest for linguists” (Pierrehumbert 1980, 60), on the one hand, and
that of others (Martinet 1962, 28 ff.; Bolinger 1986a, 202; Cruttenden 1981),
who question the existence of genuine grammatical functions performed by
speech melody, on the other.

It might be of interest that the discovery of the ‘intoneme’ is preceded
by that of the expressive function of speech melody, whereas the expressive
function of speech sounds became to the fore some two thousand years after
the discovery of the phonemes.
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“The grammatical functions of intonation are secondary to the emotional
one” emphasises Dwight Bolinger (1986a, 27). In fact, grammatically distinc-
tive intonation patterns grow out from intonation pattern performing some

sother functions, demarcation, expression of attitudes. The fact, however, that

in the above cited examples (and a number of other similar cases) the con-
trasting intonation patterns can be traced back to other primary functions
does not disaffirm their distinctive competence.

Dynamic aspects: functional switches, melodic metaphors

Switches from one functional level to the another are far from exceptional.
The distinctive function is generally an amalgame of demarcation, emphasis
and the expression of attitudes. In the case of allusive intonation pattern,
such as allusive focusing or other allusive elliptical sentences (Martins-Baltar
1970), the non-marked (neutral), non-distinctive, intonation pattern becomes
distinctive because it clearly shows that the utterance is unfinished: in fact the
intonation is the sole witness of the suppressed part of the utterance. A typical
example is that of the intonation pattern of the elliptical questions introduced
by and, respectively by French et, German und, Russian ¢, Hungarian és. The
intonation of such sentences is essentially that of a sentence left open.

We could repeatedly assist during the last decades at the transformation
of the expressive function raised to the level of a modal intonation mark, as
for the change of the expression of misbelief into that of the mark of yes/no
questions in Russian (Fénagy 1969).

This might bring us closer to the understanding of the duality of rep-
resentation and distinction; intonation conceived as a sign, on the one hand,
and as a sign-element, a distinctive feature, on the other. Melodic patterns,
expressing emotive or social attitudes can be conceived as global, prosodic
gestures, constituting melodic signs. Some essential melodic features of such
iconic signs might be deteached, isolated, and used for distinctive purposes.

We have also examples illustrating a seemingly inverse movement: in Hun-
garian (and in some other languages, Czech, Australian English) the neutral
intonation pattern of yes/no questions transferred on imperative sentences ac-
quired a well-defined pragmatic meaning: becaming the expression of polite
request (Foénagy 1969a; 1979b, 204).

This brings us back to another hot point: the discussion on modal into-
nation patterns. Cruttenden (1970) puts the term ‘modal’ between quotation
marks, since intonation expresses in fact openness vs. closeness. “There is no
intonation that is the property of any grammatical category, and when an
intonation seems to support two or more categories this is because of some
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shared emotive trait” (Bolinger 1986b, 13). “English yes/no questions are re-
puted to have a terminal rise... It is simply irrelevant, and probably not even
true in a statistical sense... But if we take an emotive measure, that of cu-
riosity, we discover why a yes/no question that has a terminal rise seems so
quintessentially a question” (Bolinger 1986b, 15).

Odette Mettas (1966) came to a similar conclusion on behalf of semantic
tests based on synthesized variant. She could asses a large overlapping of modal
and attitudinal evaluations of the same variants. I think, however, that the
results are essentially due to an experimental fallacy. The informants had to
choose, in the frame of a forced choice test between labels such as: ‘question’,
‘amazement’, ‘doubt’; that is between categories belonging to different levels
of hierarchy subsumed to be of the same level. How to decide under such
circumstances whether an informant attributing to the variant an attitude
such as ‘amazement interpreted the sentence as an amazed question or an
amazed assertion?’

There are, however, other arguments which seemingly justify ‘modal scep-
ticism’. A statistical analysis of French yes/no questions in the frame of a
Twenty questicns game showed that only 58.9% of the questions had a ris-
ing question intonation; in the other utterances the melodic curve was falling
with a rise in the penultimate syllable: it represented a kind of synthesis of
the assertive and interrogative intonation pattern (Fénagy-Bérard 1973). The
question has been correctly interpreted in the given context, and conveyed at
the same time a subsidiary message: ‘I am nearly sure that the answer will be
»Yes«, I prefer nevertheless to put the question’. An other type of (sharply)
falling melody characterizes the question of the inquiring detective. The com-
plementary message could be in such cases: ‘I know for sure that you did it
/ you were there etc.”. A third variety of the paradoxical question intonation
is a slight fall in questions of politeness characterizing the indirect request.
Similar cases have been repeatedly reported for different languages (Wegener
1885, 102; von Essen 1956, 41, 51 ff.; Palmer 1922, 18; Morgan 1953, 189; Lee
1955, 1956, 361; Danes 1960, 53; Searle 1975; Davidson 1975; Kiefer 1981).

In all these cases, we are in face of melodic metaphors. Their dynamic
structure does hardly differ from that of lexical or grammatical metaphors.
They convey a composite meaning which results from the synthesis of the basic
modal information, in keeping with the context and the situation, on the one
hand, and the original meaning of the ‘incorrectly’ used melodic pattern, on
the other hand.

Melodic transfers, far from discarding the modal function of intonation
patterns, presuppose the existance of well-established melodic patterns and
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of tight links between intonation patterns and the corresponding modal cat-
egories. The dual message conveyed by the Hungarian polite requests owes,
or originally owed, its attitudinal meaning to the precise reproduction of the
melody of neutral question. Let us add that (non dialectal) Hungarian speak-
ers usually dispense with the interrogative -e morpheme in yes/no questions,
so they have to make use of the interrogative intonation pattern (since word
order has no modal function), well established and clearly distinct from the
different varieties of assertive intonation. This does not hold for English where
the speakers generally use do or inversion, and where the distinction is pre-
carious (see Uldall 1962). This could account for the fact that English authors
are more sceptical concerning the modal function of intonation. We have to
account for the language-dependence of linguistic theories.

The distinction of assertive vs. interrogative disjunction is less well es-
tablished in Hungarian, French (Fénagy-Bérard 1980), German or Russian
(Benenson-Fougeron 1971).

Is intonation representative?

A representative function, Darstellung-Funktion according to Biihler (1934),
has been attributed to intonation by some authors (Faure 1962; Rigault 1964;
Martin 1973). We could be eventually tempted to assign a representative or
referential function to modal intonation patterns which represent the highest
degree of semantic organisation in the diversified domain of intonation. Roman
Jakobson is, however, probably right in rejecting such a claim: “The interrog-
ative sentence is not a reference but only an appeal for reference” ([1939]
1971, 289). In contrast to words such question and answer, interrogative or
imperative intonation patterns does not denote but only signal these basic
attitudes. They share this limitation with other, more specific, attitudes. The
lack of the representative function in intonation clearly appears in comparing
the functional capacities of tone and intonation. Tones are inherent features of
signs denoting object, they are distinctive at the morpheme-level. They par-
ticipate in the distinction of signs relying on conceptual thinking. Intonation
operates on the sentence and utterance level, it does not refer to objects. Tone
is objective in the literal sense of the term: it refers to phenomena conceived as
facing the speaker, a relation more clearly present in the German Gegenstand.
Intonation is subjective, in the literal sense of the term: it expresses, i.e. it
projects internal mental contents.

But how about non-lexical signs? Morphemes or word order denoting
a subject/object relation, morphemes expressing spatial, time or causal re-
lations are no less objective as the lexical variables of these causal or time
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functions. The examples cited by Bally and other authors (Martins-Baltar
1977; Nicaise 1987) indicate that intonation occasionally may be substituted
to conjunctions in order to suggest causal relations. We cannot pretend, how-
ever, that the languages advocated, French or English, dispose of intonation
patterns constantly associated with the contents represented by conjunctions
such as because or therefore. Intonation can only suggest logical relations on
the basis of its attitudinal meaning or on behalf of the tension/relaxation
principle in a given context.

The distinction of logical operations, such as inclusive and exclusive dis-
junction, admitted by some linguists (Varga 1981) is merely apparent. Seman-
tic tests clearly show that in such cases hearers perceive the contrast of a
voluntary and permissive attitude which may or may not coincide with logical
operations (Fénagy-Bérard 1980).

Speech melody may be, if not representative, but at least imitative,
especially in artistic vocal performances (Fénagy 1958b, 229-31; Fénagy-
Magdics 1967, 291-4; Fénagy-Fdénagy 1983, 199). Thus, tonal movement may
suggest spatial displacement, upward or downward movements, in the physical
or in the metaphorical dimension (Bolinger 1986a, 212-4).

An evolutionary regard on functions

Philip Lieberman (1967) studied sentence prosody in a biological perspective,
considering speech melody as a kind of vital curve. Speech melody is in fact
an acoustic projection of mental tension and relaxation. The increasing ten-
sion followed by relaxation is at the basis of the function of unification. Tonal
tension followed by relaxation is best suited to reflect syntactic and semantic
units of content. Unresolved tension, a rising or high level tune, creates expec-
tation. It lends itself particularly well to characterize the topic in preparing
the hearer for the subsequent comment. It is at the basis of the demarcative
function of intonation.

If the speaker maintains the tension, the unresolved tension functions as
an appeal for resolution. As a matter of fact, question intonation is generally
characterized by a rising pattern and/or a high tone level (Bolinger 1964a).
Sudden relaxation lends itself to the expression of the imperative or the ex-
clamative mood. In other terms, modal function of intonation can be traced
back to the tension/resolution strategy.

The linguistic exploitation of the tension/resolution mechanism can be
best studied during the genesis of the structured bipolar utterances in child
languages. Dyadic utterances arise from sequences, generally pairs, of mono-
lithic utterances (‘holophrases’), separated by a pause. Initially each utterance
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has a rising-falling intonation. In a second phase the first utterance does not
resolve the melodic tension, and so suggests that something is to follow. The
pause gradually shortens, and the two utterances become united. The two
utterances, initially interchangeable, become topic and comment, and strongly
suggest syntactic relations such as subject and predicate, predicate and direct
object, predicate and adverbial modifier etc. (Fénagy 1972).

Units and variants

Paradigmatic units

The number of levels proposed for intonation analysis varies between two and
twenty-four.” There is also considerable variance concerning the number of
distinctive tonal configurations® as stated by David Crystal: “Apart from the
basic division of nuclear tones in English into falling and rising, there is only
partial agreement in the literature, when one compares inventories of different
scholars” (1969, 210). Others dispense in their analysis with a definite number
of tonal levels. Dwight Bolinger rejected the notion of distinctive levels from
the very start (1949, 1951), and maintained this position (1986a, 28-34). He
considers differences in level as a gradient phenomenon, opposed to all-or-
non oppositions reflected by means of contrasting configurations (1961, 38 ff.)
David Crystal presents discrete (contrastive) tones and gradient pitch ranges
as two independent parameters (1969, 212). Robert Ladd, in agreement with
Bolinger, considers intonational meaning as involving both all-or-non contrasts

7 Two for English (Sweet 1900; Liebermann 1978, 17), for German (Issatschenko-
Schidlich 1964); three for English (Hockett 1955; Stockwell 1956), for Spanish (Stockwell-
Bowen -Silva-Fuenzalida 1956; Kvavik—Olsen 1974), for French (Hazaél-Massieux 1983);
four for English (Hockett 1958; Pike 1945; Wells 1945; Trager—Smith 1951; Pittenger—
Hockett-Danehy 1960); five for English (Halliday 1967; Crystal 1969), for French (Delat-
tre 1966; Faure 1962, 182; Di Cristo 1971; Léon 1970; Rossi- Hirst—Di Cristo 1980). Pierre
Léon traces five lines but distinguishes in fact 9 levels (1970). William Cantrall adopted eight
pitch levels (“arbitrarily”, 1969). The musical notation proposed for Russian intonation by
Bunning-Schooneveld (1960) accounts for 24 levels (two octaves).

8 Three patterns are selected for German by Otto von Essen (1956; 1962, 41); seven dis-
tinct patterns are proposed by Henri Zingle (1980).—Similarly, two tunes are distinguished
for British English by Armstrong-Ward (1926); Palmer— Blandford 1939; Lee (1955-1956);
there are three basic patterns in English according to Trager (1941), House - Johnson (1986);
five tunes according to Crystal (1969); Halliday (1970) postulates seven basic patterns;
O’Connor - Arnold (1973) arrive at ten distinctive tone groups; Kingdon (1958) posits one
static and five kinetic tones, giving rise to sixty patterns. Bolinger starts from three pro-
files, which may, freely combined, form, in principle, 39 contours (1986b, 139-93), enriched
by modifications, relative height, such as glide vs. jump, intensity, length (1986b, 139-93,
256 - 335).
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between different configurations and dimensions of gradience within categories
(1980, 109).

This essential distinction between discret, language dependant configu-
rations, on the one hand, and para-linguistic gradiation, on the other, needs
some qualification. Malmberg (1966) states that “one of the principal way in
which suprasegmental phenomena differ from the rest of language is that they
involve the systematic use of gradience... This is an aspect of meaning and
not merely of form” (op. cit. 203; cf. also Martin 1973,4). Robert Ladd ad-
mits some gradience in gradience. The degree in steepness of the fall in saying
No are more gradient than that of Hi, where there is “a sort of all-or-none
difference” between a steep high-fall, and the routine slight fall (1978, 112 f.).
Similarly he considers high-rise vs. low-rise as a qualitative, configurational
opposition (op. cit. 112, 194). In other languages, however, quite similar dif-
ferences reflect different grades in semantic intensity.

The assessment of distinctive melodic configurations is not an easy task.
Laszlé Varga (1983) distinguishes, following Laszlé Deme (1962, 503-10), five
‘character tones’ of linguistic significance for Hungarian at the level of phono-
logical description: (1) a falling (\ ); (2) a rising-falling ( /\ ); (3) a falling-
rising (\/ ), (4)a rising (/); and (5) a descending intonation (). This
sounds very reasonable. The combination of rise and fall yields four configura-
tions, and a fifth one is added to account for some other relevant distinctions.

The proposed character tones raise some questions of theoretical and prac-
tical relevance. They are supposed to cover the domain of all linguistically
relevant melodic distinctions—that of syntactic structures, cognitive and the-
matic meaning, and communicative sentence types. The same character tone
must not be applied to formally and functionally distinct melodic patterns. So
far as I can see, these requirements are not met by the five-character paradigm
proposed by Ldszlé Varga. Configuration 5, the descending intonation is as-
signed to the descending melody signalling continuation, and at the same time
to a qualitatively different descent in quarter-tones, a chanting melodic cliché
characterizing certain types of exclamative sentences (optative, praiseful or
joyful exclamations). Both the melody of questions expressing unbelief in one
syllabic sentences (J6?) and the sentence final rise of a third preceded by a
fall of a fifth, refuting indignantly a false statement (the melodic equivalent
of the modal hiszen, see above) are represented by character tone (3), though
they are quite distinct, both in function and melodic expression. In a previous
publication (1981) Varga assigns character tone (3) to the following attitudes:
notices, orders, yes/no question expressing hope, assertions implying negative
astonishment csak nem ‘not really’. I think these are not instances of prosodic
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homonymy but of lacking precision. The five character tones fail to cover such
basic modal opposition as disjunctive assertion vs. disjunctive question, both
had to be marked by /\.

There is some ambiguity concerning the status of the character tones. It
has to be made clear what level of analysis they represent: the level correspond-
ing to that of phonemes or to that of variants. Tone (2) seems to represent
question intonation at the level of ‘intonemes’, and is applied indifferently to
the three combinatory variants of the interrogative pattern (see above p. 55).
At the same time the signs / character tone (4) and ™\ character tone are used
to distinguish two combinatory variants of the ‘intoneme’ of continuation.

An intonational lexicon as conceived by Mark Libermann (1978, 88-119;
cf. also Nicaise 1987, 401-67) would be the best way to account for melodic
clichés in Parisian French. Such a lexicon might include modal intonation pat-
terns as well, with application rules providing for combinatory variants and,
possibly, for some stable expressive free variants. There are also some emo-
tive attitudes reflected on the prosodic level by means of well circumscribed
melodic patterns, such as a classical form of explicit irony, coquettish atti-
tude or menace in Hungarian, or exacerbated discussion in some languages
(Fénagy 1981). In general, transformation rules operating on neutral intona-
tion patterns would be more expeditive. These rules should encompass com-
plementary instructions concerning stress distribution and articulary gestures.

Variation and iconicity

There is in general a large agreement concerning the number of phonemic units
and variants, free or contextual, in a given language, variants are easily distin-
guished of phonemes. In contrast to this ideal transparence, there is not easy
to determine whether a melodic form has to be considered as a basic form (an
‘intoneme’) or as a variant (see Malmberg 1966, 107; Bolinger 1986a, 267-73;
Nicaise 1987, 337). In the case of segmental units, [l] and [r] are phonemes if
in the given languages there are (or there could be) two lexical or grammati-
cal units distinguished by the sole presence of [r] vs. [l], as in Indo-European
languages, and they are variants if such an opposition does not exist (as in
Chinese or Japanese).

Bertil Malmberg (1966, 99) attributed the real or apparent inconsisten-
cies in the number of tonal levels and configurations admitted for the same
language to the different levels of abstraction chosen, explicitly or implicitly,
by the author. The choice of the level of abstraction is, of course, not an arbi-
trary one. It depends on the nature of the melodic sub-set considered by the
author. Thus, to levels separated by a semi-tone are sufficient for the distinc-
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tions of German assertive and interrogative patterns, and of open vs. closed
utterances, as shown by Issatschenko—Schidlich (1966). We need, however, a
system allowing for the notation of differences of quarter-tones, for an accurate
representation of Parisian French melodic clichés (Fénagy-Bérard 1978, 1984).
The system of notation will have to encompass marks for intensity, speed of
utterance, for modes of voice-production and articulation (Laver 1980) to de-
scribe the vocal expression of emotions (pp. 157-65), but can dispense with
this extension in describing modal intonation patterns. The complexity of an
adequate representation is, in general inversely proportional to the level of
semantic organization of vocal expressions.

There is still another essential reason which may account for the di-
versity of opinions concerning the number of distinctive intonational units.
I attempted in previous papers (1956, 1965) to trace back the fuzziness of
paradigmatic articulation of intonation to motivation (iconicity) inherent in
intonation. Clearly, the difficulties in segmentation are not due to the phonetic
substance. The oppositions of lexical or grammatical tones are just as clear-cut
as that of segmental units. There are no natural links between expression and
meaning neither in the case of segmental morphemes, nor in that of tones. As
a consequence, varying (inside of given limits) the articulation of /r/ or /1/,
we cannot create a transitory semantic unit between the words low and row.
All what we can do by means of irregular articulatory performances is to elicit
confusions: row may be taken for low. In a quite similar way we cannot cre-
ate a semantic unit in between ma tone (1) (level) ‘mother’ and ma tone (3)
(falling-rising) ‘horse’, something like ‘horse-mother’, varying the fundamental
frequency, trying to produce a tone half-way between tone (2) and tone (3),
since the Mandarin Chinese tonal system has only five tones, and these tones
assign meanings to phoneme sequences purely by means of convention, and
not on the basis of analogies between tonal and mental movements. There
is no transition between the five discrete units, just as we cannot produce
transitions by trying to hit between two keys of a piano.

In the domain of speech melody, however, transitions are always mean-
ingful, on the basis of a kind of self-coding device. Intonation is ideophonic,
ironic, metaphorical: not clearly segmentable, states Marc Libermann (1979,
96 f.). The listener is able and willing to interpret melodic movements in
terms of analogous mental events. Self-coding functions, however, in differ-
ent ways in the different melodic sub-sets, according to the semiotic level of
speech melody. At the highest level of semiotic organization, best represented
by modal melodic patterns. In languages (such as German, French, Russian
or Hungarian) allowing for a systematic tonal distinction of statements and
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yes/no questions, the speaker’s choice is strictly binary, and the contrast be-
tween interrogative and assertive intonation patterns is as clear as that of the
presence or absence of an interrogative morpheme (French est-ce que, Russian
i, Hungarian -e), or the opposition of the corresponding punctuation marks
<?> vs. <.>or </>.

The question arises: what about motivated lexical units, onomatopo-
etic words, comparable to intonation pattern (see Libermann 1979, 93-7;
Ladd 1980, 197-202)? If there is a causal relation between motivation and
analogous coding, why are motivated lexical items nonetheless discrete units,
strictly based on digital coding, showing no signs of gradience? Onomatopoetic
words are composed, in the same way as other lexical or grammatical units,
on the basis of a small number of distinctive feature constituting sequences of
phonemes. Fixed sequences of phonemes are permanently associated by con-
ventional and generally arbirtrary links with meanings. Lexical and grammat-
ical units are interpreted essentially on the basis of these conventional links,
quite independently of the original ‘meaning’ of sound gestures. Associations
between meaning and articulatory gestures are contingent. The interpretation
of onomatopoetic words does not depend on ‘ideophonic analysis’ (according
to Mark Libermann’s wording, 1979, 97), and could easily dispence with ‘nat-
ural links’ between linguistic expression and meaning. ‘Ideophonic analysis’
does not allow for any individual modification of the phonemic patterns, tran-
sitions between vowel phonemes or fricatives, to adapt the sound patterns or
phonetic gestures to word meaning.

In contrast with onomatopoetic words, melodic patterns are all both con-
ventional and motivated (iconic). Iconicity is inherent in intonation and ‘ideo-
phonic analysis’ is essential for the interpretation of speech melody. The in-
terrogative and the assertive patterns offer a large scope for variation. All the
variants are expressive and meaningful; the degree of expressivity varies in
function of their divergence as compared to an ideal unmarked interrogative
or assertive pattern, and their meaning depends on the direction of the de-
viance. A configuration may gradually turn into another configuration, all the
transitory configurations being equally meaningful, at the same semiotic level
of meaning. Thus, in Hungarian, there is a smooth transition between the pat-
terns of anger and annoyance, or that of menace, warning and suggestion, at
the level of expression, as well as at the level of meaning.

Let us add, that a tendency aiming at erystallization of emotive patterns
is nonetheless omnipresent. In a somewhat fanciful ‘experiment’ six Hungarian
speakers (non-linguists) were asked to repeat a Hungarian sentence (Ott voltdl
tegnap este? ‘Have you been there yesterday evening’) 50 times as they like.
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In spite of a more or less broad dispersion of the intervals we obtained some
dominant values. Thus, the rising step in ... nap es- was either close to 9 half-
tones or close to 3 half-tones. The final fall varied either around of 10 half-tones
or 4 half-tones. Presented to a group of ten hearers, specimens of the first type
were interpreted as astonished quetions, those of the second type as expressing
misbelief and/or menace.

A clear-cut distinction can be and must be made between basic intonation
forms (‘intonemes’) and free variation in the case of modal intonation patterns.
The ‘opposition’ between emotive intonation patterns, is much less evident.

For a quite different reason the term of ‘linguistic variant’ is hardly appli-
cable to attitudinal melodic patterns either, at least to the subset of ‘melodic
clichés.” Variation is too free to produce distinct variants in emotive speech, it
is, on the contrary, much too limited in the case of ‘melodic clichés’.

The terms variant and variation does not cover all perceptible or imper-
ceptible differences between fundamental frequency curves. The three Hungar-
ian melodic patterns marking yes/no question are contextual variants deter-
mined by stress-placement. Divergencies in the FO curve which contribute to
signal the stressed syllable are stress markers and no contextual variants. We
can still less consider as contextual variants two F0 functions which differ by
the sudden decreases in F0O due to the presence of voiced occlusives or frica-
tives, and the absence of such decreases in the other fundamental frequency
curve containing only liquids and nasals and semi-vowels and vowels. Such
changes in fundamental frequency are not perceived as melodic changes but
as features contributing to the characterization of the consonants. Gaps may
be filtered out in the graphic representation of speech melody by means of a
procedure of smoothening (“procédure de stylisation”) to come closer to the
perception of melodic movements, as it is practiced by the phoneticians of
the research group of Aix, who devoted the most attention to ‘micro-prosodic’
redundant features (see Rossi et al. 1981, 40-97).

There is, however, some danger inherent in the procedure of smoothening.
Differences in intrasyllabic regularity of the FO curve are not perceived in terms
of differences of melodic movement but they lend to speech melody a higher
or lower degree of melodicity (see p. 80), which has an aesthetical and might
have occasionally a distinctive relevance. This ‘third dimension’ risks to be
lost in consequence of indiscriminate ‘smoothening’.

Hierarchy of syntagmatic units

The divergences in the syntagmatic articulation of speech melody might be
partly due to the fact that the authors have different levels of melodic organ-
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isation in mind. Otto von Essen (1956, 26) considers the rhetoric syntagm
as the basic unit. The rhetoric syntagm may comprehend quite a number of
sentences embraced and reunited by the intonation arc. In fact, the sentence is
rarely the highest unit of melodic organization in dialogues or lively narratives
(Schaffer 1983). The para-sentential unity is signaled by the non-resolution of
melodic tension, essentially by the lack of sentence final boundary tone, a deep
fall or a sharp high rise in some languages, thus in colloquial French.

There are still other melodic features relating and linking sentences.
Melodic parallelism is one of the most characteristical prosodic features of
narratives. The pattern used in enumeration within the sentence is extended
on a number of sentences (sometimes ten or more) relating a sequence of
events constituting a narrative unit. Another melodic figure transcending the
sentence could be compared to the classical sentence figures of elimax and gra-
dation. A rising—falling melodic configuration is echoed at gradually enhanced
levels. A successful combination of segmental and prosodic features may cre-
ate in the hearer the image of garland, reminding of the formula of gradation:
abbeced...

Still another melodic figure, a kind of echo or melodic rhyme: a salient
melodic configuration of a preceding sentence is precisely reproduced, echoed
so to speak, some sentences later; showing that the subsequent sentences
are narrowly related at the level of content. We made an attempt in ear-
lier papers at the acoustic and pragmatic analysis of paraphrastical prosodic
structures in narratives, lively conversation and poetry (Fénagy 1975; Fénagy—
Fénagy 1983).

Intonation patterns which signal paraphastic text units do not obliterate
smaller syntagmatic units, intonation patterns signaling the end of the sen-
tence, or reflecting the syntactic and semantic articulation of the utterance.
We have to admit the largest, as well as the smallest unit, both obeying to
the principle of tension and release. As a consequence we will have to account
for a number of simultaneous syntagmatic tonal units, ranging from phrasal
intonation patterns up to ‘rhetoric units’. I attempted to resolve the contra-
diction by considering the highest paraphrastical pattern as an ‘articulated
unit’ (gegliederte Einheit, 1965), and in proposing a hierarchical model of
superimposed and integrated melodic patterns, thaf of phrases, propositions,
sentences, ‘paragraphes’. This theoretical model took a concrete shape in a se-
ries of studies of J. ’t Hart, A. Cohen and R. Collier (e.g. 't Hart—Cohen 1973;
't Hart—Collier 1975).

We owe to Sven Ohman (1968) a model accounting for the superposi-
tion of stress, tone (Swedish ‘accent’) and intonation. Hence, we will have
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to distinguish: (a) the superposition of different prosodic structures (accent,
tone, intonation); (b) the superposition of intonation structures belonging to
different levels of verbal organisation: phrases, propositions, larger units of
communication, expression of emotions and attitudes.

We have also to reckon with (c) the superposition of intonation patterns
belonging to the same level of organisation. In contrast to the former ones, they
are optional and occasional. The superposition of melodic patterns expressing
contrasting attitudes is quite typical in artistic interpretation (Fénagy 1979c;
Fénagy-Fénagy 1987), though they may occur in everyday conversations as
well. The integration of modal intonation patterns in speech may leave perma-
nent marks in language. Thus, the superposition of the interrogative rise-fall
and the exclamative sharp fall gave rise in Hungarian to a pattern characterized
by a level high tone followed by a sudden fall in the last syllable (Fénagy 1987).

The linear character of intonation has been stressed by Janet Pierre-
humbert (1980) and, independently, by Mario Rossi (1980 in: Rossi et al.
1981, 324). The physical substrate of intonation patterns, the fundamental
frequency as a time function is necessarily linear, as well as the successives
changes of the sound spectrum, as it was thrust into prominence by Ferdinand
de Saussure ([1916] 1976, 103). Syntagmatic linearity of intonation is the result
of a linearization procedure of hierarchically ordered prosodic components.

A realistic description of syntagmatic intonation units will have to con-
sider compulsory and optional superposition and integration of melodic pat-
terns, a procedure restricted to melodic structures. The combination of lexical
elements in puns is a distant relative of integrated melodic patterns. So far
as I can see, integration of superimposed intonation patterns constitutes the
principal difficulty in determining the number of syntagmatic units; just as
motivation (iconicity) of melodic patterns makes more difficult the assessment
of the number of distinctive configurations and levels.
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Some reflections on distinctive features

Intensity may play a non-neglibile role in the distinction of some intonation
patterns. Dwight Bolinger who repeatedly insists on the primary importance
of pitch movement in conveying prosodic information, states that the same
melodic configuration may have different meanings in function of other vocal
features, for instance, intensity (1986a, 12). The semantic tests of Allan Grund-
strom carried out on the basis of synthesised variants of Canadian French
sentences show that the changes in intensity are relevant for the perception of
modal intonation patterns (1973, 49). This also holds for Parisian French inter-
rogative, assertive and exclamative sentences: the shape of the intensity curve
alone may decide, if all other conditions are equal, whether the utterance will
be perceived as a question or an exclamative statement (Fénagy—Bérard 1973).
The dynamic strategy of the speaker is of crucial importance in the expression
of some emotive attitudes. In the synthesized versions of the pseudo-Hungarian
sentence /kisero me:ro ba:wtag/ the raising melodic pattern was perceived as
a menace only if supported by an important gradual raise of intensity. An
other melodic configuration characterized by a rise and a sudden fall in the
last syllable was interpreted as coquettish only if accompanied by a parallel
sudden fall in intensity, otherwise most informants interpreted the utterance
as a warning (Fdénagy 1981; Fénagy-Foénagy in prep.) As a consequence, the
application rules of the intonation patterns have to provide in such cases ap-
propriate intensity patterns.

The distinctive features of an intonation pattern are “dispersed along
the time axis” (Nicaise 1987, 381). All the segments constituting the melodic
configuration are not equally important for the correct identification of the
pattern. The last stress group is generally considered to be the most relevant.
Nonetheless, in some cases the message may be conveyed by the initial sequence
when the kernel is removed. Semantic tests indicate that the interrogative vs.
assertive modality of Hungarian, French or Russian utterances can be correctly
identified if only the preceding syllables are presented (Fénagy-Magdics 1967,
50-3; Nicaise 1987, 374; Benenson-Fougeron 1971). The application rules will
have to provide for the secondary distinctive feature, the more so, since the
melodic preliminaries may become distinctive in cases of melodic ellipsis.

The intra-syllabic FO movement may be distinctive in utterances having
identical shapes. Both in the Hungarian assertive sentence Hozza a széket
['hozzo o "se:ket/ ‘He brings the chair’, with the focus on széket, and in the
corresponding question Hozza a széket? ‘Does he bring the chair?’ the melody
culminates in the first syllable of széket. The two melodies are nearly identical,
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with the difference that the F0 curve is rising and steeply falling in the stressed
syllable, and in the question the curve is slowly rising (eventually, slightly
falling).

A complex bundle of melodic features opposes the interrogative and the
assertive disjunction in French and Hungarian. According to the semantic
tests on the basis of truncated natural utterances, synthesised variants, and
truncated synthesised variants ‘question’-responses positively correlate with:
(a) the overall height of the utterance, (b) a higher tonal peak, (c)a steeper
rise, (d) a higher final level in the conjunction, French ou, resp. Hungarian
vagy ‘or’, (e) a higher final tonal level, (f) by a floating or slightly rising final
tone. We found the best correlation between interrogative modality and steep
rise (Hz/csec), final height and the intrasyllabic rise in the last syllables.

Different conclusions could be drawn from these experiments. A bundle
of distinctive features contribute in varying degrees to the successful trans-
mission of the modal information. Individual speakers use different features at
different occasions. In contrast to Hungarian or French yes/no questions there
is much hesitation and improvising in the signalling of modality in disjunctive
sentences. It is not easy to decide which features to retain in a phonological
description of interrogative disjunctive intonation.

Differences in quantity may turn into qualitative contrasts, yielding lin-
guistically relevant distinctions. According to semantic tests following the pre-
sentation of variants of the Hungarian one-word sentence Jé /jo:/ ‘Well’ syn-
thesized with falling-rising tune, the utterance is interpreted (a) as a semanti-
cally marked assertion, suggesting, ‘well, if you insist, I don’t mind’ if the final
level does not reach the initial tonal level, and (b) as a more or less aston-
ished question, if the final level reaches or exceeds the initial level. The same
sentence synthesized with a rising-falling pitch pattern, is perceived (a)as a
categorical statement, (b) as an expression of misbelief, (c) as an ironical ques-
tion in function of the angle of the rise (Fénagy 1969a). The steeper the as-
cent the more likely the utterance will be perceived as a categorical statement
(Fénagy 1969a).

The difference between glides and jumps proved to be relevant for En-
glish (Bolinger 1986a, 224 {.), as well as the opposition of fall and descent
for Hungarian (Deme 1962, 504; Varga 1983). Let us add the no less intrinsic
difference between steep and slow rise, at least for modal intonation. Steep
final rise opposes exclamative utterances to the corresponding interrogative
ones characterized by slow rise (Fénagy-Bérard 1973), and contributes to the
distinction of the modal aspect of disjunctive sentences.
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A dynamic tone might be opposed to a corresponding static tone. The
presence of an audible glide characterizes according to Rossi, Hirst and
Di Cristo French yes/no question intonation, in contrast with that of continu-
ity characterized by the absence of audible glissando (Rossi et al. 1981, 160).
Dwight Bolinger stresses that glides and jumps “are not necessarily variants
of each other but may be in contrast” (1986a, 224), with reference to Green-
berg-Zee’s perceptual study (1979).

We have to account for a third dimension of intonation: melodicity
(Fénagy-Magdics 1963, 39-41). Melodicity or stylised intonation (Ladd 1980,
179 ff.) is a perceptual answer to the intrasyllabic regularity of the FO function
which can be quantified in measuring the total variation or the autocorrelation
of the changes of fundamental frequency within the syllable, or approximated
in calculating the transition probability of the subsequent cycles (Fénagy—
Foénagy-Bérard 1983); it cannot be equated with level tone (Bolinger 1986,
226 fI.), since a rising or falling tone may also have a high degree of melodicity
as in a number of French melodic clichés.

Melodicity has essentially an aesthetic function but may be occasionally
distinctive in English as highlighted by Robert Ladd (1980, 742): or in the case
of French clichés. Thus, Il n’est pas la, puisqu’il a raté son train pronounced
with plain intonation, means ‘He is not here, because he missed the train’. It
could mean, however, also ‘He is not here, I already told you he missed the
train’ (see Nicaise 1987, 248), if the second half of the sentence is produced
with chanting voice, with a slight descent in quarters of tone. Melodicity may
substantially contribute to the characterization of interrogative disjunction in
face of assertive disjunctive sentences (Fénagy-Bérard 1980).

This means, that we must be careful in smoothening the intonation curve
(‘lissage’); see Di Cristo-Espesser—Nishinuma-Rossi (1979, in: Rossi et al.
65-82). Changes in fundamental frequency, which are not perceived as melodic
divergencies, might be perceived as melodic quality: melodicity. More gener-
ally, we have to distinguish thoroughly between conscious distinctive compe-
tence and preconscious performative competence. Even well-trained Hungar-
ian subjects are unable to perceive the tonal fall in Hungarian questions with
two syllabic final stress groups because of the very weak intensity of the last
segment. They perform, however, in pronouncing and also in distinguishing
minimal pairs such as A kar? [5 'kor/ ‘The arm?’ and Akar? [Dkor/ ‘Will
he?’ distinguished by such a slight fall in the last segment of Akar?. The in-
formants invited to propose a linear transcription of the sentences, generally
transcribe both by marking only the ascent: /.
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Performative tonal competence enables even totally unmusical French
speakers, to produce melodic clichés implying the distinction of quarter of
tones. In lively conversation yes/no questions may elicite a multiple rise pat-
tern: ,/ / /. The three rises arrive to nearly the same level with the qual-
ification that either the second rise is depressed by a quarter of tone, or the
three peaks form a slightly rising or descending line where the subsequent rises
reach a level a quarter of tone higher respectively lower than the preceding
ones (Fonagy-Bérard 1973, 58; 1983, 165-8).

The interpretation of distinctive intonation patterns is a highly complex
procedure, involving a comparative analysis of segmental and prosodic events
considering the gestural messages as well as the conventional values of pitch
movements, reckoning with the probability of occurrences in function of a given
context and in the frame of a given situation. We attempted in a previous pa-
per (Fénagy-Bérard 1972) to infer the incoding and decoding procedure of
attitudinal messages by means of semantic tests on the basis of variants of the
sentence Il est huit heures ‘It’s eight o’clock’ pronounced by a French actress
attempting to suggest narrowly circumscribed situations. It appeared, among
others, that the Parisian French cliché of slight descent (in quarter tones) com-
bined with slow speed, and a tender labial gesture (protrusion and rounding
of the lips) suggested mainly calls containing tender reproach; with higher
speed and scornful labial gesture chiefly suggested nonchalent responses. In
most cases the interpretations proposed by the listeners were more or less
disparate. The listeners may concentrate on some prosodic or segmental dis-
tinctive features neglecting some others. One of the variants was supposed to
express the mother’s anxious concern realising that it is eight o’clock and her
daughter was expected to be back at six. Some informants did not notice the
vocal cues of surprise and suggested ‘deception’, ‘lassitude’, ‘sorrow’; others
missed the prosodic and articulatory features expressing sadness and imagined
the actress casting a frightened look at the wall-clock in a hounted castle.

Phonemes and ‘intonemes’

Lastly, I shall attempt to state, or rather to restate, briefly some reasons for
putting systematically the terms intonemes (resp. ‘suprasegmental phonemes’,
Trager-Smith 1951; ‘contouremes’, ‘expressemes’, Rossi 1973) and intonology
between quotation marks (in spite of my personal aversion towards the ex-
tended use of these punctuation marks).

The quotation marks are meant to express a certain reserve in face of the
recent—honourable and partly justified—endeveour to lend more rigour to
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prosodical analysis and to raise the analysis at the level of segmental phonol-
ogy. It is suggested that the methods proved to be the most appropriate in
the analysis of speech sounds might be applied just as successfully in the de-
scription of speech melody: intonation has to be analysed in the same way
as the segmental features (Malmberg 1967; Hirst 1975; Quilis 1979; Gussenho-
ven 1984). “Tone and intonation are manifestly segmental phenomena”, states
Rossi (Rossi et al. 1981, 13).

So far as I can see, intonation is not articulated neither along the paradig-
matic, nor along the syntagmatic axis in the same way as are tones or
phonemes. The messages conveyed by intonation differ in quality of those
conveyed by tones or phonemes. Iconicity is inherent in intonation, it is an
accessory quality of a very limited part of the lexicon. The proposed paral-
lel (Libermann 1979; Ladd [1978] 1980) between intonation and onomatopo-
etic words is based on a superficial analogy.® Further, tones and phonemes
are clearly sign-elements, distinctive features; intonation may function as a
melodic distinctive feature, as well as a sign.

Ladd (op. cit. 119-37) discussing the alleged ‘around the language’ status
attributed to intonation (Bolinger 1964b) declares that intonational meaning
is no less structured and not on a lower level than messages transmitted by
means of lexical units. Emotions can be also expressed by means of lexical
units, he argues (op.cit. 123-8). Ladd refers to cases highlighted by Maria
Schubiger (1965), showing that English intonation patterns can be rendered
by means of German modal particles. This are, indeed, very remarkable cases
of prosodic and segmental equivalence. I referred above to similar functional
overlapping in Hungarian (hiszen and a specific final falling-rising intonation
pattern). We may dispence in the same way with other Hungarian modals, bi-
zony, hdt, and replace them by adequate stress or intonation pattern. Ferenc
Kiefer (1981) alluded to intonation patterns playing the same role as the mor-
pheme -hat/-het corresponding to ‘may’. Attitudinal intonation patterns may
substitutes for some Hungarian ‘sentence adverbs’, for instance télem sug-
gesting: ‘for all I care’. In all such cases the equivalence is due to heavy se-
mantic losses incurred by lexical or grammatical morphemes which undergo
a functional regression: they lose their referential (descriptive) function. More
generally, segmental morphemes may give up their descriptive capacity; into-

9 Ladd correctly attributes to intonation a dual status on the level of expression: con-
trasting (phonological) configurations and gradience. Gradience is necessarily absent in ono-
matopoetic words. At the level of meaning: onomatopoetic words may have a referential
(Biihler 1934: representative) function, in contradistinction to intonation.
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nation patterns, however, in contrast with to tones, cannot reach the level of
‘Darstellung’ as defined by Karl Biihler (1934).

We implicitly admit the difference between lexical and intonation mean-
ing in qualifying as elliptical some utterances spoken with a definite allusive
intonation pattern, thus in instances of allusive focusing (see p. 63). Yet, the
meaning is present in the utterance at the level of intonation. We perceive
nonetheless the utterance as elliptical because the information conveyed by
prosodical means cannot fully replace an explicit formulation by means of
lexemes.

Concerning the second argument, the expression of emotions by means of
lexical units is a description (Darstellung) based on conceptual analysis, has
nothing in common with the direct ex-pression (the acting out) of emotional
contents by means of prosodic and vocal gesturing. Hence, iconicity (the pres-
ence of the content at the level of expression), contingent in the case of lexical
morphemes, is of general validity and essential for speech melody. “Both into-
nation and gesture, like Antaeus, cannot survive without the contact with the
earth” (Bolinger 1986a, 198).

The recent results of neurophysiological investigations are in good agree-
ment with both the hypothised evolutionary primacy and evolutionary com-
plexity of intonation. A right hemisphere domination is generally admitted for
intonation on the basis of different approaches (Blumstein—Cooper 1974; Kent—
Rosenbek 1982; Ley-Bryden 1982; Danly-Shapiro 1982; Shapiro-Danly 1985;
Tompkins-Mateer 1985; Ross et al. 1988). This advantage is more salient in
the case of emotive intonation than in the case of more language specific pat-
terns (Shipley-Brown-Dingwall 1988). In contradistinction, dichotic listening
studies of pitch-differences in Thai show a clear left-hemisphere advantage for
the correct identification of tone-words (Lancker-Fromkin 1973).

Just because its semantic and functional limitations intonation has to
express contents below the level of conscious conceptual ideation. If intonation
should be a prosodic analogue to lexemes and grammatical morphemes we
could easily dispense with it, and Stanislavskij could not have asked his actors
to convey fourty different messages by means of the Russian phrase cezons
eevepom ‘this evening’ (cited by Roman Jakobson [1960] 1981, 23).

I think, in entire agreement with Dwight Bolinger, who strongly and
convincingly reacted against excessive intellectualization in contemporary
‘intonology’ (1986a, 202). that the essential function of intonation consists in
conveying pre-verbal messages: attitudes and emotions (Bolinger 1986b), not
covered by other linguistic means. We have to reckon, at the same time, with
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the no less basic endeavour of intonation to move towards higher levels of lin-
guistic processing, even if it cannot reach the level of conceptual organization.

‘Scientific rigour’ does not require to give of intonation a very clear but
totally inadequate picture, neglecting aspects and functions which are sec-
ondary in the case of tones and phonemes but of primary importance in that
of intonation. A faithful description will have to account for such embarrassing
contradictions that intonation is at the same time iconic and conventional; a
distinctive feature and a sign; that it follows opposed trends; that of crystalliza-
tion and differentiation; that it serves the expression of emotive contents and
accomplishes at the same time higher functions in reflecting the articulation of
the sentence and discourse, in clarifying syntactic and semantic ambiguities,
in allowing for the distinction of social attitudes and modal aspects. ‘Scien-
tific rigour’ forcing intonation into the mould of tone or that of phonemes,
could strongly remind of self-contained parental rigour, and would be no less
devastating in its consequences.
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VOWEL HARMONY: INTERRELATIONS OF
SPEECH PRODUCTION, SPEECH PERCEPTION,
AND THE PHONOLOGICAL RULES

MARIA GOSY

Introduction

Vowel harmony as a phonotactic rule occurs only in 84 out of 693 languages
examined. The extension or effectiveness of this rule and also the number of
people speaking languages in question—even within this 12% of the sample—
seems to be very different (cf. Wiik 1988). The literature on Hungarian vowel
harmony (VH) is rather extensive—the sets of rules proposed, however, are
partly based on the investigation of written corpora, and partly on introspec-
tion, i.e. the authors” own knowledge of their mother tongue (Szépe 1958;
Papp 1975; Vago 1976; etc.). A survey conducted in terms of the VH anno-
tations of A magyar nyelv értelmezd szotdra (Explanatory Dictionary of the
Hungarian Language, 1959-1962) revealed that 77 items in that corpus were
irregular with respect to the general rules and a further 185 items admitted
both alternants of harmonizing suffixes (von Ohst 1988).

The major rules of Hungarian VH can be schematically summarized as
follows:

(stem)Vpa — (suffix) Vi oreg — dregnek ‘old/DAT’

(stem)Vye — (suffix)Vye ablak — ablaknak ‘window/DAT’

(Stem)vvel+Vpal/vpal+vvel (SUfﬁx)Vvel

where Vp,1=[i, e, e] hamis — hamisnak ‘false/DAT’
7190 — rigonak ‘blackbird/DAT’

4. (Stem)vpal/vel+vvel/pal I (Sufﬁx)vvel/pal (respeCtivel}I)
kaszkador — kaszkadérnek
‘stuntman/DAT’

améba — amébdnak ‘amoeba/DAT’

Akadémia: Kiadd, Budapest
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5. (stem)V[j~j) — (suffix)Vp /el — with meaning contrasts:
, nyirnek ‘birch/DAT’
nywr < nyirnak ‘he trims/they trim’
s2iv < szivnek ‘hearth/DAT’
sztvnak ‘he inhales/they inhale’

6. (Stem)vpal/vel+v[e, eri] = (SUfﬁx)Vveleal

farmer — farmernek~farmernak
‘blue jeans/DAT’

Experience shows that words belonging to set 6 are very often vacillating
even within the speech of the same speaker. Kontra-Ringen (1986) were the
first to experimentally investigate speakers’ behaviour with respect to this set
of words. They conducted an experiment on such vacillating (loan)words with
native Hungarian speakers (the subjects had to fill in the appropriate endings
in sentences presented in writing). (The results obtained in an extended and
refined version of this test were presented at the 1988 Phonology Meeting in
Krems, Austria). Their results showed that the subjects predominantly used
front-vowel suffixes for the words in question.

In view of the foregoing, the question arises how this fundamental phono-
tactic regularity of Hungarian takes shape in the process of language ac-
quisition. Child language, and the way adult rules gradually impose them-
selves on the linguistic development of young children, are assigned crucial
importance in the framework of natural phonology as well. “...early stages
of language acquisition show more heavily conventionalized language of nor-
mal adults” (Dressler-Schaner-Wolles—Grossmann 1985, 16). Child-language
data may function as a kind of filter: general regularities of language acqui-
sition may throw light on the process/strategies by which a child acquires
VH as well as serve as a source of information as to the reasons underlying
the vacillation found in adult usage. The order in which various meanings
are expressed in phonetic forms in child language is said to be a function of
perception, comprehension of functional relations between objects and events,
frequency of occurrence of patterns in the language presented to the child, or
some combination of these factors (Menyuk 1977, 79).

These facts lead to the formation of universal rules. Those universal rules
have been chosen from Slobin’s theory which may have a major effect on the
formation of Hungarian VH:

(i) pay attention to the ends of words;
(ii) the phonological form of a word can be modified;
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(iii) underlying semantic relations should be clearly and overtly marked:

avoid homonyms, full forms appear earlier than short ones;

(iv) avoid exceptions: overgeneralization, rules applied to larger class first,

consistent rules acquired before inconsistent.

The first point is particularly important in Hungarian because of its ag-
glutinative character; most words are first acquired in some suffixed form
which is frequently heard/used, and the child—in accordance with general
rules—often ‘deduces’ the unaffixed form subsequently. This is unambiguously
demonstrated by incorrect ‘lexical’ forms used by children, e.g. *tork ‘throat’
(for adult torok, cf. torkod ‘your throat’, torkom ‘my throat’ (3;0)); *kérm ‘fin-
gernail’ (for adult kérém, cf. kérmaéd ‘your fingernail’ (3;2)); *torny ‘tower’
(for adult torony, cf. tornyok, ‘towers’, tornya ‘its tower’ (3;1)); *jeg ‘ice’ (for
adult jég, cf. jeges ‘icy’ (3;1)); cf. Gdsy (1984).

The phonological form of words (cf. item (ii) above) depends, among
other things, on the acquisition of VH rules. The physiological limitations of
children’s articulation often facilitate the acquisition of phonological rules in
general. Relevant examples include a tendency to avoid consonant clusters
or a preference for sound sequences involving lesser articulatory differences.
Item (iv) in the quote above covers the various strategies involved. The most
conspicious of these is overgeneralization (earlier literature on Hungarian child
language refers to this phenomenon as ‘analogy’). In this connection, let me
go into some detail about two examples involving VH. The first of these is
the phrase add oda ‘give it to me’ (for adult add ide, cf. oda ‘to that place’
vs. ide ‘to this place’); in terms of meaning, this phrase represents a single
concept in the child’s production and speech understanding system. (It is
rather beside the point that the possibly often heard sentence type “Add oda
ezt vagy azt ennek vagy annak” [Give such-and-such to so-and-so] may play a
role in the genesis of this unified concept since children not attending nursery
school and having no brothers or sisters will also develop it.) The use of add
oda (for adult add ide) becomes interesting at and after the age of 5 when
the child is otherwise quite capable of something utterances into constituent
words and of understanding spatial directions, with a correct use of directional
adverbs (ide ‘to this place’, oda ‘to that place’, itt ‘here’, ott ‘there’, erre
‘this way’, arra ‘that way’, etc.). At that age the verb and adverb are clearly
semantically distinct for the child; the question therefore is the following: what
is more compelling for him: semantic accuracy (in identifying directions) or
vowel harmony. Experience shows beyond reasonable doubt that the latter
factor prevails: this is what makes the child persist in using the back-vowel
adverb instead of its front-vowel counterpart.
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The other example is partly based on overgeneralization, but partly also
on a minor ‘inconsistency’ in the conjugation system of Hungarian. The first
person singular conditional suffix -nék ‘I would’ is anomalous from a VH point
of view in that it has no back-vowel alternant in (standard) adult speech.
Children, however, tend to observe the general VH rule and say (én) aludndk
‘I would sleep’, tanulndk ‘I would learn’ for adult aludnék, tanuinék. It might
be suggested that in this case the ‘avoid homonyms’ strategy clashes with the
‘avoid exceptions’ strategy, cf. (6k) tanulndk a leckét ‘they would learn their
home assignment’. Shouldn’t we expect that the clash be resolved by acquiring
exactly the adult pattern (én tanulnék, ok tanulnak)? The explanation lies in
the timing properties of mother tongue acquisition, VH, as we shall see, is
acquired very early; conditional forms, on the other hand, come rather late,
around age 3. By that time, however, the phonotactics is firmly established;
consequently VH overrides the special pattern (and ‘avoid exceptions’ overrides
‘avoid homonymes’ in this case). Obviously, the earlier-acquired pattern will
resist modification for some time. (Substandard adult use of first-person -ndk
may or may not be explained along similar lines.)

Empirical evidence

In what follows the development of VH will be analysed in terms of the uni-
versal rules mentioned above, on the basis of data taken from the literature
and those collected from the author’s own children’s speech.

1. The data in the literature almost unambiguously support the claim
that a Hungarian child will never violate VH. This conclusion is particularly
well demonstrated by children’s invented (i.e. erroneously or playfully derived)
word forms which are obviously not repeated as wholes but rule-generated on
the spot: cipdjécskéje ‘his/her little shoe’ (adult form: cipdcskéje), nadrdgdja
‘his/her trousers’ (adult form: nadrdgja) or nadrdgoja ‘id’ (the latter from
S. Meggyes 1971,44). Such forms clearly show that the child becomes able
to inflect words in accordance with the VH rules very early on. Especially
striking, in that respect, are words that are created by the child: they support
the same conclusion even more convincingly: itvanka ‘sg that is here’ (cf.
itt van ‘it is here’, -ka/-ke ‘diminutive suffix’), (megyink a) fujaszéba ‘(we
go for a walk) into the blowing wind’ (cf. fij a szél ‘the wind blows’, -ba/-be
‘into’) (S. Meggyes 1971, 36, 58). We often find traces of a tendency to simplify
‘mixed-vowel words’ (those containing both front and back vowels) into pure
back-vowel forms like pakkd (for piskdta ‘sponge-cake’) (1;9), cf. Jablonkay
(1935, 58), or szaga (for ceruza ‘pencil’) (1;8), cf. Gésy (1978, 92). Only one
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author, Kenyeres (1924, 31) mentions four examples in which the child violates
VH in inflection: papanyek (for papdnak ‘for Daddy’), mamdnek (for mamdnak
‘for Mummy’), papahesz (for papdhoz ‘for Daddy’), and gépndl (for gépnél ‘at
the machine’). It is worth mentioning that the child in that study, E., started
talking very early (at 0;7); the four words cited were recorded between 1;3
and 1;7. Of course, they can be actually ‘mispronounced’ forms, or else the
transcriber’s mistakes, a possibility that cannot be excluded.

2. I have also analyzed the speech of my two sons (A. and P.) from the VH
point of view, on the basis of recorded material and written notes. I studied the
phonotactic structure of their utterances from the transition phase between
babbling and early speech. Although a statistical analysis was not conducted,
it is easy to see that babbled sound sequences tended to imitate Hungarian
VH structures: most of them contained either all front or all back vowels.
Examples: hotkdkd, gou, gougi, tokdj, katta, ogodgi, gyigyé, dedéddédd, di-
dledle, gyégyd. Less frequently, mixed-vowel sequences were also found: hogi,
legga, étan, emma, etc.; very few instances were found to contradict the stem-
harmony regularities: johka, kiilszka. Sound sequences observed in this transi-
tional phase, as opposed to babbled sequences in earlier months, tend to reflect
adult patterns more closely in other languages as well (Vihman 1987, 54).

Only a single utterance was found in A’s material (in his second year) that
was ambiguous with respect to VH: gydgyszer ‘medicine’, a front-harmonic
compound (cf. gydgyszernek/DAT, *gydgyszernak) appeared in the accusative
as [jo:ts:elot] at 1;10, with a back linking vowel (the adult accusative is
gyogyszert, with no linking vowel at all). I should also mention a couple of
dissimilation cases which, occurring as they did between stem and suffix, ap-
pear to violate VH. I found two such cases: nem alszok, csiicsilok ‘I'm not
sleeping, I'm sitting’ (for esticsilok) (2;0), ehoz a tilils lonty (adult: ehhez
a torlérongyhoz ‘to this dishcloth’, intended form: tdrils) (3;0). In both ex-
amples the occurrence of back rounded /o(:)/ for front rounded /¢(:)/ is pre-
sumably due to the same reason. It is not surprising that the target vowel
involved is /@/ in both cases: this is one of the latest-acquired vowels. In the
first example the back-vowel suffix of the previous word affects the suffix in
question, yielding dissimilation (or rather long-distance assimilation, cf. Kassai
1978). In the second example two assimilatory effects can be observed, both
regressive. The two front rounded vowels in tililé affect the vowel in the suffix
of the demonstrative pronoun: vowel height remains unaffected but rounding
changes from unrounded to rounded (/e/—/@¢/). Also, the back rounded vowel
in lonty affects the final vowel in tilild: a back, rather than front, rounded
vowel appears (/¢:/—/o:/). Another relevant factor in these cases is what
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is called Ranschburg’s inhibition, i.e. the disturbing effect of homogeneous
elements (cf. Vértes O. 1955). The form Grisztikéhoz (for Krisztikéhez ‘to
Christine’), uttered outside context where, consequently, long-distance assim-
ilation was not among the possible explanations, strengthens the probability
of the Ranschburg effect. It is worth pointing out that dissimilatory /e/—/é/
substitution occurs in seven-year-olds’ spontaneous speech as well: megéltétok
(for megoltétek ‘you killed it’), megeszém (for megeszem ‘1 eat it’), keritésokkel
(for keritésekkel ‘with fences’). (Both subjects speak standard Hungarian and
live in an environment where dialectical /¢/-forms like the examples are not
encountered in adult speech.)

VH overgeneralization becomes apparent as conditional forms are ac-
quired. A’s speech included forms like the following from age 3 on: jdtszandk ‘I
would play’, olvasndk ‘I would read’, volndk ‘I would be’, inndk ‘I would drink’,
etc. (This type of overgeneralization persisted well into his school-days; around
age 10 he often corrected himself and his brother who is four years younger.)
Apart from the examples of dissimilation mentioned above, the material of
these two children does not include data contradicting VH regularities; ‘vac-
illating’ items practically did not occur in their speech (not surprisingly, in
view of the meanings of such items).

Experimental data concerning VH in children’s speech

A series of experiments has been conducted to find out how VH, apparently
so unproblematic for children’s linguistic development in general, will work in
handling the ‘vacillating’ cases. The test words were selected from among those
appearing in Kontra—Ringen’s materials so that child-language results can be
compared to adult data. I tried to select words so that they include familiar as
well as unfamiliar ones for children; the latter—functioning as nonsense items
as it were—may be even more suitable for testing the automatic application of
VH rules, since adult conventions are only observed to a limited extent in such
cases. The purpose of the experiment was to check child-language behaviour
of items that adult subjects inflected partly with back vowels and partly (but
predominantly) with front vowels. The test procedure was similar to that of
Kontra—Ringen; but it could be exactly duplicated with 9-years-olds only. (The
task was performed in a written form, requiring an appropriate level of reading
and writing skills.) With younger age groups, I conducted oral testing (using
slightly smaller sets of words and endings). The youngest age group with whom
this could be done successfully was that of 5-year-old kindergarten pupils.
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Method and material

A questionnaire entitled ‘Grammar Test’ and consisting of twenty test sen-
tences was compiled. Pupils were told to insert missing word endings so that
the sentence became grammatically correct. Of course, along with sentences
testing VH, distractors were also included. Some of the test sentences were
the following: 1. Ldttalak tegnap /fgnes. .. ‘I saw you yesterday [with] Agnes’;
2. Beszélgessiink a pantomim... ‘Let’s talk [about] pantomime’; 3. Flutazott
Zemplén megyé... ‘He travelled [to] Z. county’ (distractor); 4. Piszkos lesz a
kezed a mdgnes... ‘Your hands will be soiled [by] the magnet; 5. Adj gy kis
fivet a szalamander. .. ‘Give some grass [to] the salamander’; 6. En mindig
esz... kenyeret ‘I always eat [1sg] bread’ (distractor). In sentences containing
a presumably unfamiliar noun, I always tised a verb whose syntactic properties
unambiguously determined the suffix to be used, irrespective of whether the
child knew the noun or not. I called the children’s attention to the possibility of
‘nonsense’ words. The verbs used in such cases included hall (valamirél) ‘hear
[about sg]’, fél (valamitél) ‘be afraid’ [of sg]’, dsszetéveszt (valamit valamivel)
‘mix up [sg with sg]’.

For oral testing I used the same questionnaire, although-—especially with
kindergarten pupils—I also had to use physical objects or imitate certain
actions to elicit the appropriate responses. The test words were the follow-
ing: Agnes (Agnes), fotel ‘armchair’, hidrogén ‘hydrogen’, szalamander ‘sala-
mander’, pantomim ‘pantomime’, mdgnes ‘magnet’, szamojéd ‘Samoyed’, and
sldger ‘hit tune’. Six of them were examined with the suffixes -val/-vel ‘with’,
-nak/-nek ‘for’, -tol/-t6l ‘from’, and -hoz/-hez/-héz ‘to’; while two of them—
szamojéd and pantomim—only with the suffix -rél/-rél ‘about’.

The subjects in the written task were boys and girls just starting the
fourth year of elementary school, their age range was between 9;2-9;6, a total
of 30 children. (The test was administered at 8 a.m.) In the oral experiments
the participants were 20 first-year pupils aged 6;2—6;6, the session was held be-
tween 9 and 10 a.m. The kindergarten group included 30 children aged 5;0-5;4,
we started the sessions right after breakfast. All oral experiments were con-
ducted with one subject at a time. (The children’s groups were sociologically
heterogeneous.) For comparison, the questionnaire was also administered to a
group of 30 adults aged between 30 and 50 years; their educational background
was heterogeneous. I used this control group rather than the Kontra—Ringen
results since their material did not specify the actual suffixes tested.

Acta Linguistica Hungarica 39, 1989



100 MARIA GOSY

Results

The results are summarized in the tables below, separately for children and
adults, and also for the two test conditions (written vs. oral). For five- and
six-year-olds, it was impossible to test all the suffixes in the questionnaire;
therefore, only the overall results are given in Table 1.

Table 1
Words Suffixes used by children
5-year-olds 6-year-olds
back/front (%) back/front (%)
Agnes 39.6/60.4 10/90
szalamander 47.2/52.8 20/80
hidrogén 60.4/39.6 70/30
fotel 79.2/19.8 40/60
pantomim 79.2/19.8 100/ -
szamo jéd 72.6/27.4 60/40
average 63.0/37.0 50/50

The data reveal an important difference between the two age groups,
even though the average age difference is only one year. The six-year-olds’
higher degree of proficiency resulted in a closer correspondence between their
suffix choice and that of adults (who revealed a clear preference for front-
vowel alternants). While five-year-olds predominantly used back-vowel suffixes,
with six-year-olds the occurrence of front and back-vowel alternants was quite
balanced. In terms of individual test words, five-year-olds chose front-vowel
suffixes for Agnes and szalamander in more than half the cases; for all other
words, they preferred the back-vowel alternants. A similar tendency can be
found with six-year-olds; they further included fotel in the front vowel set.
Notice, however, that for pantomim they exclusively used back-vowel suffixes.
At this point the question arises whether the overall tendency apparent in the
data can be plausibly extended to children younger than five: whether their
choice would reveal an even more marked preference for back-vowel suffixes
with respect to words that vacillate in adult usage.—Table 2 summarizes the
nine-year-old subjects’ responses for each word and for each suffix.
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Table 2

Words Suffixes chosen by 9-year-old children (%)

-nak/-nek -hoz/-hez -valf-vel -télf-tél -rélf-rél  average

back/front

Agnes 8/92 -/100 13/87 27/73 - 12/88
fotel 24/76 60/40 40/60  46/54 - 42.5/57.5
sldger 8/92 —-/100 -/100 -/100 - 2/98
szalamander 30/70 -/100 20/80 40/60 - 22.5/77.5
hidrogén 30/70 50/50 60/40 40/60 - :45/55
madgnes -/100 ~ /100 8/92 - /100 - 2/98
pantomim 93/7 93/7
szamo jéd 61/39 61/39

As the percentages in the table show, nine-year-olds converge with adult
tendencies even more than six-year-olds do: they use an even higher amount
of front-vowel suffixes than the younger group. While with six-year-olds the
ratio was fifty-fifty, the average for the older group was 35% back and 65%
front-vowel suffixes. Considering all three age groups, the following claim can
be made: the occurrence of back vs. front-harmonic suffixes changes with age.
The younger the child, the more marked preference (s)he has towards back
vowels; as (s)he grows in age, the ratio of front-vowel suffixes also grows by
approximately 15% in each step. Table 3 summarizes the adult control group’s
data in a format similar to that of the 9-year-old group.

Table 3

Words Suffixes chosen by adults (%)

-nak/-nek -hoz/-hez -val/-vel -tolf-tél -réif-rél  average

back/front

Agnes 13/87 7/93 13/87 13/87 - 11.5/88.5
fotel 13/87 47/53  19.5/80.5  40/604 - 29.8/88.5
slager 13/87 47/53  19.5/80.5  40/60 - 29.8/70.2
szalamander 27/73 13/87 7/93 7/93 - 13.5/86.5
hidrogén 7/93 7/93 13/87 40/60 - 16.7/83.3
magnes -/100 7/93 -/100  -/100 - 1.7/98.3
pantomim 88/12 88/127
szamo jéd 72/28 72/28

Again, we see a further shift towards front harmony: the adults chose
front-vowel suffixes in 73.36%, as opposed to back-vowel alternants in 26.64%.
The tendency is a marked one, the only exception being szamojéd where adults
chose back-vowel suffixes in larger numbers than nine-year-olds did. Suffix
choice for Agnes, mdgnes, and sldger is rather similar in the two groups:
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front-vowel suffixes are clearly preferred by both children and adults-—the
children’s preference is especially marked as opposed to the rest of the test
words. We might suggest that the children probably all know these three words,
consequently the reason for this preference may be that these words, present as
they are in children’s active (as well as passive) vocabulary, are more frequently
used /encountered than the others. If this is true, the similarity in suffix choice
is obviously due to the influence of the adult pattern. In addition, the phonetic
structure of the three words is similar, and their vowels are identical, which is
yet another factor that may contribute to their uniform behaviour. In sum, the
tendency we saw in the differences between five- and six-year-olds’ responses,
also appears in the average data of six- vs. nine-year-olds, as well as in those
of nine-year-olds vs. adults. Front-vowel suffixes become increasingly more
dominant, and back-vowel suffixes lose ground, as subjects grow older. Table 4
illustrates this tendency in a concise manner.

Table 4

Subjects Suffix choice %
back front

5-year-olds 63 37

6-year-olds 50 50

9-year-olds 26.14 73.86

adults’ 19.9 80.1

In Table 5, responses given in the two written tests are summarized in
terms of back vs. front alternants of individual suffixes:

1 These percentages were calculated in terms of all the data; previous figures referred
to average values based on data obtained for individual words.
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Table 5
Suffixes Responses in (%)
9-year-olds adults
-nak (dative) 14.3 12.1
-hoz (allative) 17.6 14.3
-val (instrumental) 25.4 14.3
-tdl (ablative) 25.3 17.6
-rdl (delative) 80 83
-nek 85.7 87.9
-hez 82.4 85.7
-vel 74.6 85.7
-t6l 74.7 82.4
-r6l 20 17

Delative -rol/-rél will be excluded from the detailed analysis below since
it occurred in a similar—though anomalous—distribution in both children’s
and adults’ responses: both groups unambiguously prefer the back alternant.
It remains to be seen if this is due to the test items concerned (pantomim,
szamojéd) or to the suffix -rél/-rél itself. Further investigations are also neces-
sary to test the hypothesis that certain suffixes determine (predict) harmonic
choice more than others do. In Kontra-Ringen’s material, too, there was one
suffix—illative -ba/-be—with a striking tendency to appear in its back alter-
nant. Their test sentence was “Tedd a nadrdgodat a ..... (fotel)” (Put your
trousers [into] the armchair). Subjects had to insert the appropriate suffixed
form of fotel in the dotted position. Their data show that 75% of subjects chose
the back-vowel alternant and only 25% chose the front-vowel form (Kontra-
Ringen 1988). In our own material, fotel was investigated with four different
suffixes; some tentative comparisons can therefore be made. The data reveal
that the same subjects used different suffix alternants with fotel, depending
on the type of suffix: for dative -nak/-nek, the back alternant was used in 13%
of the cases, for instrumental -val/-vel in 19.5%, for ablative -tél/-té! in 40%,
and for allative -hoz/-hez the back alternant occurred as much as in 47% (cf.
Table 3).

Turning now to a detailed analysis of suffixes other than -rél/-rél, we
can see in Table 5 that -nak/-nek and -hoz/-hez exhibit similar distribution
in both age groups’ responses, whereas for -val/-vel and -t6l/-tél the back
alternant is still represented quite heavily in 9-year-olds’ decisions. What can
be the reason for this difference? One possible answer involves a parallel be-
tween the order of acquisition of these suffixes and their behaviour in terms of
VH. The data found in the literature and my own material both suggest that
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-nak/-nek appears very early in children’s speech, and so do -hoz/-hez/-héz
and -val/-vel. On the other hand, -t6l/-t6l appears much later. Available data
on the development of VH make us expect the following correlation: the later
one particular suffix first appears in a child’s speech, the longer it takes for
that suffix to start obeying adult-language tendencies. In terms of VH, this
means that (with the type of word under consideration here) earlier-acquired
suffixes will tend to favour front harmony, and those appearing later will pre-
serve back harmony for some time before they finally fall into place in the
eventually emerging pattern. This hypothesis is well supported by -nak/-nek,
-hoz/-hez, and -tél/-t6l. On the other hand, -val/-vel seems to contradict it
since it appears in its back alternant exactly as often as the late-acquired
-tol/-tél. This either means that the hypothesis that order of acquisition has
something to do with VH behaviour is wrong, or else that some other factor
underlies the ‘strange’ behaviour of -val/-vel. A deeper investigation of suf-
fixation in early child language reveals that although the instrumental suffix
indeed appears early, nevertheless its correct use—including its assimilatory
properties—comes rather later. The first consonant of -val/-vel fully assimi-
lates to the last consonant of the stem, cf. kavicesal ‘with pebble’, hallal ‘with
fish’. Hence, the child—unlike with other case endings—has to apply several
rules at the same time: a) the appropriate use of -val/-vel in terms of its se-
mantics; b) the rule of VH, and c) consonant assimilation. In compliance with
Slobin’s universal rules, the child first obeys rules referring to larger classes,
postponing particulars to somewhat later. The acquisition of the semantic as-
pects is of course essential; VH is there from the very start, so it applies easily
(in the core cases); but assimilation is, from the child’s point of view, less than
fully consistent (it does not apply to vowel-final or v-final stems where the suf-
fix remains unchanged). Rules a) and b), on the other hand, are exceptionless
(again, from the young child’s point of view). In short, although it first ap-
pears early, the correct use of -val/-vel takes quite some time to be established.
Examples where assimilation fails to apply in young children’s speech include
malacval ‘with a piglet’, Grisztijanval ‘with Chris’ (Gésy 1984, 14); kalapval
‘with a hat’, késvel ‘with a knife’, kikvel ‘with whom’ (Kenyeres 1924, 31-2).

Table 6 summarizes data for comparison, involving only stems that were
tested in all four groups:
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Table 6

Words Suffix choice (%)

5-year-olds 6-year-olds 9-year-olds adults
back/front back/front back/front back/front

Agnes 39.6/60.4 10/90 12/88 11.5/88.5
fotel 79.2/19.8 40/60 42.5/57.5 29.8/70.2
szalamander 47.2/52.8 20/80 22.5/77.5 13.5/86.5
hidrogén 60.4/39.6 70/30 45/55 16.7/83.3
pantomim 79.2/19.8 100/ - 93/7 88/12

szamo jéd 72.6/27.4 60/40 61/39 72/28

average 63/3 50/50 46/54 38.6/61.4

The average values, as well as the data for individual items, clearly indicate
the tendency that back-vowel responses decrease with growing age. We have
checked if this is also true for the four words that were tested for all suffixes,
i.e. this time we have calculated an average over Agnes, fotel, szalamander,
and hidrogén. The percentages for back/front alternants, from age 5 upwards,
are as follows: 56.6/43.4 — 35/65 — 30.5/69.5 — 17.8/82.2. Excluding -rol/-rél,
then, the tendency for the above four words is as follows: the difference is
the widest between 5- and 6-year-olds, less between 9-year-olds and adults,
and it is the smallest between 6- and 9-year-olds. This is just another piece
of information concerning numerically-expressible aspects of the acquisition of
Hungarian (with respect to the phonetic level).

We have also compared our data with those of Kontra—Ringen. It should
be emphasized that, although the words investigated in the two studies are
identical, the suffixes used for testing are different; the comparison, there-
fore, has to be viewed with some reservations. The results are summarized in
Table 7. Only seven words are included: the ones that were investigated in all
groups of subjects.
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Table 7

Words Suffixes used by groups of subjects (%)

9-year-olds adults Kontra—Ringen 1988

back/front back/front back/front
szalamander 22.5/77.5 13.5/86.5 8.5/91.5
hidrogén 45/55 16.7/83.3 2.35/97.65
fotel 42.5/57.5  29.8/70.2 75/25
magnes 2/98 1.7/98.3 3.85/96.5
slager 2/98 6.6/93.3 4.5/95.5
pantomim 93/7 88/12 90.9/9.1
szamo jéd 61/39 72/28 58/42
average 38.3/61.7  32.7/67.3 34.7/65.3

The tendency is shown by these data as well: front harmony is more dominant
in both adults’ groups than with children.

Discussion

In the introduction of this paper, we asked the following two questions. First,
we wanted to find out what the function of vowel harmony was in the acquisi-
tion of Hungarian, and second, how VH regularities were observed in various
age groups in the case of lexical items whose harmonic behaviour, in adult
speech, was ambiguous or vacillating.

Evidence from speech production

The VH structure of morphologically simple words, as well as the correct suf-
fixation of harmonically unambiguous stems, appears very early in Hungarian
children’s speech. Even before the period of the first words, or holophrases, in
what is called the transition phase between babbling and early speech, vowel
harmony tends to be obeyed by young children. As a direct consequence, the
child’s first words will predominantly contain either exclusively back or exclu-
sively front vowels; furthermore, the younger the child, the more (s)he prefers
back vowels. What can be the reason for this phenomenon, observed also in
the acquisition of other languages (cf. Salakhova 1973; Waterson 1987)? The
most straightforward explanation lies in the physiological properties of speech
production. It is easier to perform movements where and when an appropri-
ately large space is available. This is especially important for movements as
minute as those involved in articulation. If the tongue is retracted, a relatively
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large open space is formed in the oral cavity in which the movement of par-
ticipating organs is easier for a less skilled 'speaker (i.e. the child). It is much
more difficult to regulate such movements when the tongue is pulled forward
since most of the oral cavity is then filled with the body of the tongue and the
available space is smaller. Figure 1 is meant to illustrate that difference very
schematically by the adult and child-language pronunciations of two words.

a) hoppd ‘oops’ b) appd ‘id’ (child-language version)
‘0”‘.’5
SRR
SRS
oY%
¢) pelus ‘nappy’ d) pdjus ‘id’ (child-language version)

Figure 1. Volume of oral cavity in uttering vowels

The young child instinctively tries to articulate in the largest possible space
while keeping the resulting sound sequence as close to the adult model as
(s)he possibly can. At the same time, (s)he also instinctively refrains from ut-
tering sequences involving large and abrupt articulatory changes. Hence (s)he
will produce [baja:3] for Baldzs ‘Blaise’ (1;8), [biji] for bugy: ‘panties’ (1;11),
[tsistsis] for cica ‘kitten’ (1;6), [obojko] for uborka ‘cucumber’ (1;7), [mogno]
for magno ‘tape recorder’ (1;5), [hoso] for huszdr ‘cavalryman’ (1;6), etc.
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The articulatory mechanisms mentioned will interact with a constant con-
firmatory effect of the linguistic environment the child is exposed to, resulting
in an early and strikingly accurate manipulation of VH regularities. It can
be safely claimed that children make practically no mistakes with respect to
vowel' harmony, including harmonic suffixation. This is further facilitated by
the fact that harmonically ambiguous or irregular words occur relatively in-
frequently, especially in utterances addressed to young children. By the time
the child encounters such items often enough to include them in his passive
vocabulary, the major rules of VH have been firmly established in his speech.

In their experimental-phonology paper, Kontra-Ringen (1986, 3-7) ask
the question whether /e/ and /e:/ are harmonically neutral vowels in Hun-
garian. Analysing young children’s spontaneous utterances, it appeared to be
initially plausible that mixed-vowel stems with a front unrounded vowel in
the last syllable will govern front harmony more generally than in the adult
language. But the experimental results proved that exactly the opposite is
true. Young children tend to prefer back-vowe] suffix alternants in such cases;
as they grow, the proportion of front-vowel suffixes grows with them. This
phenomenon is congruent with a general phonotactic tendency in child lan-
guage, i.e. the preference for back vowels. It might be called ‘physiological
pressure’ and is based on children’s limited articulatory abilities determining
the degree of precision of their pronunciation. The preference for back vowels
can be observed even in kindergarten and early school years in unfamiliar or
rarely used words. Obviously, the child uses the easier way out, the back-vowel
option, in the suffixation of such words. Furthermore, it is also suggested by
the experimental results that the choice of suffix alternant is not indepen-
dent of the phonotactic properties of the stem and the type of suffix. The
experimental material is not comprehensive enough to allow us to investigate
this point more thoroughly. But this much can be said: the more difficult the
stem to pronounce (in terms of number of syllables, speech sounds involved,
consonant clusters, syllable types, etc.) the more probable that the suffix will
appear in its back-vowel alternant. In all three groups of children, the per-
centage of back-vowel suffixes chosen for hidrogén ‘hydrogen’ (three different
vowels, two closed syllables, one consonant cluster, one ‘difficult’ consonant,
and a probably unfamiliar item for most subjects) is very high indeed.
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Evidence from speech perception

The interaction between speech production and speech perception is of a deci-
sive importance, especially in the process of language acquisition. It is worth
investigating whether and how the acquisition of a phonotactic rule—in our
case, that of VH—is influenced by the development of the child’s speech per-
ception. We conducted a series of experiments to demonstrate (i) certain pos-
sible changes during the development of speech perception, and (ii) the differ-
ences between children’s and adults’ speech perception.

Within certain limits, the identification of a vowel depends on its for-
mant pattern. It is postulated that the first two formants of the vowels are
sufficient to organize them into categories. There are three main hypothe-
ses concerning the possible mechanism of processing the spectrum equivalent
curve in the nervous system, namely, (i) the spectrum envelope hypothesis,
(ii) the bandpass hypothesis, and (iii) the formant hypothesis (Karnitskaya et
al. 1975). Recently, there have been several attempts to describe the “inter-
nal representation” or “auditory spectrum” of speech and speech-like stimuli
(Dubno-Dorman 1987). Perceiving vowels in isolation seems to be the most
straightforward approach to this problem. Experiments dealing with the iden-
tification of isolated vowels very often use various stimuli differing in spectral
peaks along the frequency continuum. Frequency location on the one hand, and
the ‘critical distance between the formants’ on the other seem to be the nec-
essary parameters in vowel perception. However, there are numerous studies
supporting the importance of temporal characteristics, intensity changes, and
formants’ bandwidth (Ainsworth 1972; Gésy 1989; Wodarz-Magdics 1970). On
the basis of experimental results with hearing-impaired subjects, the 250-3800
Hz frequency range has been assigned crucial importance for vowels. Other re-
sults show that the role of the second and third formants can vary depending
on the vowel quality itself (Fujimura 1967). One point should be emphasized:
the necessary number of required formants in the correct identification of vow-
els is in fact ambiguous.

The children seem to learn in fact ‘rules’ for manipulating the features
of a language from exposure to a relatively small number of examples. Which
features help children the identification of vowels? Can age-related changes be
detected in this identification?

Experiments have been carried out in order to make comparisons of iden-
tification between vowels with two and five formants in Hungarian with the
participation of children’s and adults’ groups.
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Method and material

The experimental stimuli were two-formant vowels generated by a parallel-
formant speech synthesizer and their five-formant equivalents by means of the
cascade mode of the same synthesizer (Klatt 1984). The duration of each vowel
was 300 ms. The Hungarian vowel system has both short and long versions
of six vowels while three others, /a:/, /o/, and /e/ have only one quantity in
the system which is phonologically long for /a:/ and short for /5/ and /e/,
but they phonetically tend to be rather long, particularly in # V positions.
This means that the generated vowel-like stimuli have ob jective psychoacoustic
relevance for the Hungarian-speaking listeners. The formant bandwidths and
formant amplitudes were fixed and equal for both types of synthesized vowels.
(The synthesis was made at MIT, in Cambridge, in 1987.) The only difference
between the two series of stimuli was the number of formants (cf. Table 8).

Table 8

Formant frequency values of the synthesized vowels

IPA symbol Formant frequency values (Hz)
of the vowel F1 F2 F3 F4 F5
750 1300 2500 3250 3700
600 950 2500 3250 3700
440 800 2500 3250 3700
300 620 2500 3250 3700
440 1600 2500 3250 3700
220 1650 2500 3250 3700
500 1850 2500 3250 3700
400 2000 2500 3250 3700
220 2500 2700 3250 3700

@ ® < e £ Q YR

—-

The chosen values of the first two formants were based on previous per-
ceptual experiments where these frequencies defined the Hungarian vowels
concerned in 100% of all responses (Gésy 1989). Two random orders of each
stimulus group were tape-recorded and administered to three groups: (i) 16 na-
tive adult listeners participated in the first group, (ii) 10 5-6-year-old children
in the second, and (iii) 10 3-4-year-olds in the third group. The stimuli were
presented to the listeners through headphones at the most comfortable inten-
sity level. Subjects were instructed: to identify each vowel representing one
of the Hungarian phonemes. The adults had to write down what they heard,
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while the children had to repeat loudly what they heard and the examiner
wrote down their responses.

Results

(i) Our hypothesis was that the required number of formants for correct identi-
fication depends on the vowel quality itself. In addition, feature detectors were
assumed to indicate the presence of basic perceptual properties in terms of fre-
quency values. Table 9 contains the main results for both types of synthesized
vowel stimuli obtained from adult listeners.

Table 9

Correct identificatibn of the synthesized vowels
by adult listeners

IPA symbol Correct identification (%)
of the vowel two-formant five-formant
vowels vowels

a: 95 100

o] 100 100

o: 94 75

u: 100 65

é: 93 100

y: 93 95

e 80 93

e: 62.5 85

i: 100 100
Average 90 94

Our results seem to support Flanagan’s (and others’) findings (Flanagan
1965) that the first two formants are sufficient for native listeners to identify
the vowels correctly. There was no significant difference between the percep-
tion of Hungarian vowels with two or five formants. However, more detailed
analyses showed a significant difference—as it was expected-—in the correct
identification between certain types of vowels. Identification of front vowels is
better in case of five-formant vowels while the identification of back vowels is
significantly better in case of two-formant vowels (p<0.5). It should be em-
phasized that this perceptual difference in the case of /e/ and /e:/ is more
significant which can be explained by special characteristics of the Hungarian
vowel system and also by the underlying role of F2 for these vowels. A confusion
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matrix was set up on the basis of the listeners’ judgements. This matrix shows
the clear operation of the property detectors for each vowel. There are three
vowels in the Hungarian system that need ‘supplementary’ formants beyond
the first two in order to be identified correctly. More specifically, Hungarian
vowels having their F2s around the 2000 Hz area and their F1s around the 400
Hz area tend to be confused among themselves. The higher-number formants
for /e/, [e:/,and /@:/ do function as property detectors, while they are rather
redundant elements for the other Hungarian vowels.

(ii) On the basis of our previous findings concerning the speech percep-
tion of children, it has been assumed that children need much more acoustic
information about a speech signal than adults do. Acoustic cues relevant and
sufficient for the identification of speech sounds for adults was supposed to
be insufficient for children. The younger the child the more acoustic elements
are necessary for recognition, in particular, as it is obvious, when para- and
extralinguistic features cannot be used (Gésy 1989). Identifying isolated vow-
els is not an everyday task for 3-6-year-old children; but repeating nonsense
syllables or speech signals is already an expected ability during this stage of
language acquisition. Before analyzing the data obtained, two remarks should
be made: (i) children repeating the synthesized vowels often tried to imitate
the vowels, i.e. they pronounced vowels which are on the boundary of two
different phoneme categories of the Hungarian vowel system (e.g. [y] or [¢]);
(1i) the 3-4-year-old children tended to pronounce CV-syllables instead of iso-
lated vowels, often coarticulated with an unvoiced stop consonant (e.g. [pe:],
[ti:]). The proportion of non-responses was very low in both groups (12% of all
responses for 3-4-year-old children and only 2% for 5-6-year-olds). Table 10
shows the experimental results concerning the identification of isolated vowels
with two vs. five formants.
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Table 10

Identification of synthesized vowel stimuli by
children listeners

IPA symbol Correct identification %
of the vowel two-formant vowels five-formant vowels
mean age mean age mean age Imean age
3;8 5;8 3;8 5;8
a: 30 85 65 85
2 65 80 65 100
o: 75 95 80 85
u: 20 100 20 85
¢ 45 50 55 60
y: 5 55 20 50
e 30 60 40 60
e: 15 30 55 75
i: 55 80 85 80
Average 37.8 75 53.9 70.5

The data clearly show that the children perceived the Hungarian vowels
much better when they had more acoustic elements, i.e. the first five formants.
Although the data obtained from adults supported the claim that there is no
significant difference in identification of two- and five-formant vowels, the chil-
dren’s data seem to support the author’s hypothesis about the inability of
young children for the correct identification of isolated vowels. Two obvious
conclusions can be drawn from these differences: (i) there are feature detectors
indicating the necessary presence of basic perceptual properties for children
which differ from those of adults’; (ii) the proportion of correct identification
of vowels increases with age, and the number of necessary acoustic elements
tends to have less importance with increasing age (cf. Table 10). Statistical
analyses have been carried out, and a significant difference has been found
between the correct identification of two- and five-formant vowels in both chil-
dren’s groups (p<0.01) and also between the results of adults’ and children’s
groups (p<0.01). However, there was no significant difference between the data
obtained from the 5-6-year-old children for the two- and five-formant vowels.

More refined analyses show that there are differences in the misperception
of certain vowels between children and adults. For example, illabial /e:/ tends
to be confused with labial /@#:/ in adults’ perception, but only with illabial
/i:/ in children’s perception; or: instead of labial /y:/ there are only /i:/ and
/$:/ sounds in adults’ data, but a great proportion of other front vowels also
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appear in children’s data. There is only one person in the adults’ group who,
on one occasion, identified the Hungarian long /a:/ as labial /o/; however,
this labial /o/ systematically appears in children’s data replacing illabial /a:/
(particularly in the case of two-formant stimuli). As to the confusion matrix
of children’s data, the perceptual difficulty of front vowels has been confirmed
both for 3-4-year-old and 5-6-year-old children. Results of the older children
examined show a clear tendency towards correct identification: perception of
back /u:/ and front /i:/ are much more often correct for the older than for the
younger group. Table 11 shows the numerical data of these examples.

Table 11
Identification of /u:/ and /i:/ by children
Vowels 3—4-year-old 5-6-year-old

children children

two-formant five-formant two-formant five-formant

vowels vowels vowels vowels

vowel identification (%)

20 u: 20 u: 100 u: 85 u:

30 ¢: 10 a: 15 o:
u: 30 o: 10 e:

20 - 20 o

40 o:

55 i: 85 i: 80 i: 80 i:

20 y: 15 e: 20 y: 20 e:
i: 15 ¢:

10 -

Similarly to the adults’ data, the front vowels /¢:/, /y:/, and /e:/ seem
to be ambiguous for both groups of children, and these vowels tend to get
confused among themselves and also with the other two front vowels, /i:/ and
/e/.

The initial hypothesis that was confirmed by speech production phenom-
ena in the earlier part of this paper was that children prefer back vowels. That
hypothesis further entails that there should be some corresponding difference
between front and back vowels in perception as well. Table 12 summarizes the
data on the correct identification of back vs. front vowels.
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Table 12

Identification of back and front vowels

Mean age of Correct identification in %
children’s

group back vowels | front vowels

3.8 F1+F2 47.5 30

Fy..Fg 57.5 51

5.8 F1+F9 90 55

F1..F5 88.75 65

Identification scores for both two-formant and five-formant vowels reveal
a dominance of back vowels: we found a significant difference between the
correct identification of back vs. front vowels in both age groups. Although it
is almost redundant at this point, we also tabulated the correct identification
percentages of vowels appearing in the suffixes discussed above with respect
to vowel harmony (cf. Table 13).

Table 13
Identification of [5/0:] and [e/¢:] vowels

Mean age of Correct identification in %
children’s
group 5/0: e/d:
3:8 F1+F9 70 37.5
Fj..Fg 72.5 47.5
5.8 F1+F, 87.5 55
F1..Fg 92.5 60

The data on the correct identification of 2/o0: vs. e/¢: also confirm our
claim about the perceptual differences between front and back vowels. (As can
be seen in adults’ data, there is no comparable discrepancy there, cf. Table 9.)

These data, in our view, perfectly support our hypothesis that back vowels
are preferred in language aequisition. The dominance of back vowels in speech
production is based on well-documented characteristics of speech perception,
involving a specific contribution made by ‘property detectors’.

The appearance and development of the phonotactic regularities of a lan-
guage in the acquisition process depend on three factors: (i) the phonotactic
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and phonological rules of the language concerned, (ii) the interrelation between
speech perception and the phonological system, and (iii) that between speech
production and the phonological system.

Although Jakobson’s theory concerning the earliest-appearing vowels in
children’s speech (cf. his vowel triangle) has already been refuted, a similar
tendency in both children’s groups could be found from the speech perception
point of view. Which vowels are the most correctly identified can be explained
as a consequence of the general developmental operation of property detectors:
they operate first for a few special sounds depending on the sound system
of a given language, then these same property detectors work gradually on
all the other sounds. On the basis of our data, the property detectors for
vowels focus on /o:/ and /i:/, and later on the very Hungarian-specific /o/.
Misidentifications of the front rounded vowels correspond to the articulatory
difficulties of these vowels, particularly in the case of 3-4-year-old children.
(A more thorough analysis of this problem makes some further investigation
necessary.)

Our findings about the perceptual abilities of young children for isolated
vowels seem to provide further evidence for an existing speech perception
model of children. The description of the interaction between children’s pho-
netic and phonological perception can explain how children assess surface vari-
ants of words, resulting from phonological processes, to link their own language
with that of adults in order to understand the various word forms. Children’s
perceptual abilities in the age examined here do not provide sufficient infor-
mation in every case to detect even the vowels of their mother tongue. Prop-
erty detectors must operate in a different manner during and after speech
acquisition as far as both their qualitative and quantitative characteristics are
concerned.

The experimental investigation of vowel harmony continually raises a
number of novel problems; to solve these, further experiments have to be
carried out. The tendency that emerges from our investigation of the devel-
opment, between age 5 and adulthood, of the suffixation of a particular set
of problematic lexical items, will probably make it possible to formulate a
more clear-cut view of the various stages of mother tongue acquisition. That
perspective, in its turn, will yield important practical advantages in detect-
ing dyslexia, in determining criteria for delayed speech development, and in a
number of other areas within speech pathology and surdopedagogy.
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VOWEL LENGTH ALTERNATIONS IN HUNGARIAN®

JOHN T. JENSEN-MARGARET STONG-JENSEN

1. Introduction

Autosegmental theory represents long segments as single segments (or
melodies) linked to two skeleton slots, as in (1), where X represents a slot
not specified as a consonant or vowel (Levin 1985).

(1)(a) X X (b) X X
t = geminate ¢ a = long a:

Such representations are defended in McCarthy (1979) and Leben (1980), and
are in fact forced if one accepts the Obligatory Contour Principle, which
McCarthy (1979, 131) states as (2).

(2) In a given autosegmental tier, adjacent identical segments are pro-
hibited.

Underspecification theory (Archangeli 1984; Archangeli-Pulleyblank 1986)
proposes that underlying representations are minimally specified, in that all
predictable inforination is suppressed. This implies that the association lines
in (1) are not present underlyingly but are supplied by a principle or a rule. We
can assume that the Universal Association Convention (UAC) is responsible
for this linking. Pulleyblank (1986, 11) states this convention as in (3).

(3) Map a sequence of tones onto a sequence of tone-bearing units,
(a) from left to right
(b) in a one-to-one relation.

* This work was supported by a Fulbright grant to Hungary in 1987 -88 (Jensen) and a
grant from the Social Sciences and Humanities Research Council of Canada (Stong-Jensen).
We thank Laszlé Kdlman and Andras Komlésy for valuable discussion and for providing
helpful data.
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Pulleyblank states the convention in terms of tone association, but the same
Convention can be applied to the association of melodies to skeleton slots.
The important part of this Convention for our purposes is the one-to-one
relation between the different autosegmental tiers. We also assume that some
associations can be right to left (RL) rather than left to right (LR).

For example, a word like fekete ‘black’ would have no association lines in
underlying representation (4a), these being supplied by UAC applying left to
right (4b).

(4) (a) XXXXXX UAC (b) XXXXXX
——— RN
fekete LR fekete

In a language with distinctive long segments, such as Hungarian, the UAC
causes problems. For example, what ensures that the UAC gives the represen-
tation (5a) for bdl ‘ball (dance)’ rather than (5b) with LR association or (5c)
with RL association with floating (unassociated) X slots?

VA I

(5)(a) X X X X (b) X X X X () X X X X
| ||
b 4 1 *b a | *b a |

We could ensure the correct result by prelinking. The representation in
(6a) would give bdl, assuming LR linking by the UAC and the mirror-image
Vowel Spread rule in (6¢). Alternatively, (6b) would yield bal, with RL linking
and Vowel Spread (6¢).

(6) (a) XXXX UAC XXXX VS X XXX

/) — T 1)

b a1 LR b 4 |1 (6¢) b 4 1

(b) XXXX UAC XXXX VS X XXX

N o —  IN T — TN

b4 1 LR b 4 1 (6¢) b 4 1

(c) Vowel Spread (VS) X X (mirror image)

~/
[~cons]
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We would have to select one of (6a) and (6b), since allowing both would lead
to contradictory directionality conditions on linking. A second possibility is
to mark certain skeleton slots immune to linking, say with a circle: ® In
this approach, bdl is underlyingly (7a) or (7b). Either direction of association
yields the correct results, assuming a rule that later links a circled X to an
adjacent vowel melody (see Section 2).

(M) X ® X X b)) X X @ X
b 4 1 b 4 1

At first sight it may seem an embarras de richesses to have two possible
underlying forms for words with long vowels in the circled X approach, making
this less desirable than the prelinking approach. Nevertheless, we will show
that we need this ambiguity to analyze vowel length alternations, and that
consequently the circled X approach is preferable to prelinking.

2. Morpheme-final low vowels

2.1. The analysis

There are two main environments for vowel-length alternation in Hungarian,!

one very general, the other specific to a particular irregular noun class. In the
general alternation, a morpheme-final low vowel is long before another mor-
pheme,? short otherwise. This is commonly known as “Low Vowel Lengthen-
ing” after the segmental analysis (e.g. Vago 1980; Jensen 1972). Vago assumes
that the final low vowels are underlyingly short, and are lengthened by rule (8).

(8) l;ilsgg] — [+long] / __ + [+segment]

This rule is intended to account for the data in (9).

(9) nom. acc. pl iness. ill. poss. 3 sg. poss. 3 sg. acc.
(a) fa fdt fak fdban fdba fdja fdzde ‘tree’
(b) kefe kefét kefék kefében kefébe keféje keféjét ‘brush’

1 We are disregarding cases where a short vowel plus v alternates with a long vowel, as
in 6 ‘horse’, plural lovak; {6 ‘he shoots’, l6vdk ‘I shoot’.

2 There are some derivational suffixes before which a stem-final low vowel is short. We
will return to this problem later in this section.
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Since we analyze length autosegmentally, as in (1), with no feature [long],
Vago’s solution is not available to us. Following Hetzron (1972), we propose
an analysis involving shortening rather than lengthening. We exploit the pos-
sibility of circled X nodes in proposing the underlying representations in (10).

(10)(a) X @ X ) X X X ® X
f a k e f e

If nothing else is said, the representations in (10) will produce only the short-
ened version. As we suggested in Section 1, we need a rule that links a circled
X to an adjacent vowel melody. Because a circled X is immune to the UAC,
only a rule that specifically mentions a circled X can effect its linking. We call
this rule Floating Vowel Spread (FVS), formalized in (11).

(11) Floating Vowel Spread (FVS) X X (mirror image)
~/
[-cons]

Rule (11) links a circled X to a vowel melody adjacent to an X linked to that
melody on either side. Let us consider the illative form fdba. It is derived as
in (12).

(12) underlying UAC FVS§
X® X]xx] LR [X®X XX XX X XX
— =N
f a b a f a ba f a b a

=fdba
We will now turn to the shortened form in the nominative. In order to prevent
FVS from applying to this form, we propose a rule that deletes a circled X
before a linked [+low] at the end of a word, given in (13).

(13) Shortening I X

|
@ - 0/ __ [+low]
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Given the initial representation (14a), linking derives (14b) and Shortening I
gives (l4c).

(14)(a) [X@® X] vAC (b)) [X QX () X X
- I | = 1|
f a LR f a f a
The question naturally arises at this point as to why FVS (11) does not
apply to nominative fa, giving *fd, and conversely, why Shortening I does not
apply to accusative fdt on the first cycle, giving *fdt. It would of course be
easy to stipulate that both rules apply postcyclically with Shortening I ordered
before FVS. But in fact both of these statements follow from universal prin-
ciples and so do not have to be stipulated. The Strict Cycle Condition (SCC)
prevents both rules from applying cyclically, and the Elsewhere Condition or-
ders Shortening I before FVS. We state the SCC in (15a) and the Elsewhere
Condition in (15¢). In (15b) we give the definition of distinctness, which is
crucial to the understanding of the SCC and the EC.

(15) (a) Strict Cycle Condition (SCC, Kiparsky 1985, 89)
If W is derived from a lexical item W’, where W’ is nondistinct

from XPAQY and distinct from XPBQY, then a rule A — B /
XP __ QY cannot apply to W until the word level.

(b) Distinctness (SPE, 336)

Two units U; and U, are distinct if and only if there is at least
one feature F such that U is specified [@F] and U; is specified
(BF] where « is plus and 3 is minus... Two strings X and Y are
distinct if they are of different lengths, that is, if they differ in
the number of units that they contain, or if the ¢th unit of X is
distinct from the ith unit of Y for some t.

(¢) Elsewhere Condition (EC, Kiparsky 1982, 137)

Rules A and B in the same component apply disjunctively to a

form if and only if

(i) The structural description of A (the special rule) properly
includes the structural description of B (the general rule);

(ii) The result of applying A to ¢ is distinct from the result of
applying B to ¢.

In that case A is applied first, and if it takes effect, then B is

not applied.
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The SCC orders both FVS and Shortening I on the postcyclic level because
the inputs and outputs of each rule are distinct in that they contain a dif-
ferent number of units, that is, X slots. The EC orders Shortening I before
FVS because Shortening I is more specific, applying only in the context of a
linked low vowel, while F'VS applies in the context of any vowel. Therefore, no
language-specific statements are needed about the ordering of these two rules.

In the derivation of the illative form in (12), ShorteningI cannot apply,
although there is a linked [+low] at the end of the word, because there is
an intervening linked vowel in the stem. Postcyclically, Bracket Erasure has
eliminated the ] at the end of the stem, so that the stem-final linked [+low]
cannot trigger Shortening I at that point. The application of FVS therefore
gives the desired outcome, fdba.

All inflected forms follow this pattern: a stem-final low vowel is long before
inflectional suffixes, short word finally. A few derivational suffixes, however,
exceptionally cause shortening of stem-final low vowels before them, as in (16).

(16) (a) fekete ‘black’

feketében ‘in the black one’

feketeség ‘blackness’ *feketéség
(b) katona ‘soldier’

katondk ‘soldiers’

katonasdg  ‘soldiery’ *katondsdg
(c) haza ‘native country’

hazai ‘native, domestic’ *hazd:

The fact that -sdg/-ség harmonizes in (16a, b) shows that this suffix does not
act like a compound element. A compound whose first member ends in a low
vowel has this vowel short, as in (17).

(17)  fagdz ‘wood gas’ (fa ‘wood’, gdz ‘gas’) *fagdz

Members of compounds do not harmonize to each other, as shown in (18).

(18) (a) konyvtdr ‘library’ (kényv ‘book’, tdr ‘collection’)
(b) hdztémb ‘block of houses’ (hdz ‘house’, témb ‘block’)
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We suggest that Shortening in (16) is due to irregular retention of the bracket
before the suffixes -sdg/-ség, -i, and perhaps a few others. Kiparsky (1983)
suggests this device for dealing with certain bracketing paradoxes in English
phonology.

2.2. Objections answered

Vago (1978) objects to the shortening analysis of Hetzron (1972) on various
grounds. To the extent that these criticisms carry over to the present treat-
ment, we give our reactions to his objections. One is his allegation that un-
derlying forms with a long final low vowel are not natural, since the unmarked
case is the citation form, which should underly the affixed forms. However,
it is impossible to decide a priori which forms are more marked. In a sur-
vey of Hungarian noun inflections, Jensen-Stong-Jensen (1988), we concluded
that most alternating forms are derived from the oblique stems rather than
from the uninflected stems. For example, alternations like bokor ‘bush’; acc.
bokrot are derived from /bokr/ with epenthesis in both cases, rather than from
/bokor/ with deletion in the inflected forms. In fact, Vago (1980) also analyzes
the bokor class using epenthesis. Therefore, we are justified in choosing the
oblique stem to underly length alternation if this yields the optimal analysis.
Second, Vago argues from the Conditional suffix -na/-ne/-nd/-né, which he
claims has an underlying front vowel by virtue of its invariable (irregular) front
vowel form in the first person singular of indefinite verb forms, e.g. hoznék ‘I
would bring’. This suffix is otherwise quite regularly harmonic. If the underly-
ing form were /-né/, Vago argues that this would be backed to -nA following
back-vowel verb stems, which would then return to -né by the rule of abso-
lute neutralization, giving *hozném from /hoz+né+m/ instead of hoznam ‘I
would bring it’. This argument is not convincing. The alternation between a
and e suggests that this suffix has an underlying low vowel (cf. the harmonic
behaviour of -sdg/-sé€g discussed above), but does not argue for its underlying
length. In Vago’s fully specified framework, this suffix could be derived from
/-ne:/, with a long low front vowel. In our underspecified framework, it is
represented much like fa in (10a), with a vowel specified only as [+low]. Vowel
harmony and default rules determine the remaining features.?

3 We suggest that invariant -né- in the first person singular indefinite has a mid vowel
(marked only [-round]); this is a neutral vowel which has no back counterpart. In the
definite paradigm, the conditional suffix does not alternate in length, so that the third
person singular is -nd, -né (hoznd ‘he would bring it’). Compare the third person singular
indefinite conditional hozna. We can represent the definite conditional suffix as prelinked in
underlying form, like csd (19).

Acta Linguistica Hungarica 39, 1989



126 JOHN T. JENSEN ~-MARGARET STONG-JENSEN

Vago’s third objection concerns the existence of exceptional forms that
end phonetically in long low vowels. Hetzron (1972) assumed that words with
final ¢ and € have an underlying triple length, and that all word final low
vowels are shortened by one mora by a general rule. There is no independent
motivation for triple length vowels in Hungarian. However, we do not have to
resort to massive exception marking. The forms in final € (e.g. t€vé ‘television’)
can be assumed to have final long mid vowels (not low), which are not subject
to shortening. There are only twenty items in final d, many of an affective
nature or interjections (e.g. dddd ‘spanking’, csd ‘to the right (for oxen)’, d
‘the letter a’ (pronounced [p:]). We can assume that these are represented as
prelinked in underlying forms, as in (19). Shortening I is inapplicable, since it
deletes only a circled X node.

(19) X X X

cs a

To conclude this section, we have shown that the length alternation in
stems ending in a low vowel can be captured in an analysis that exploits the
possibility of marking X slots immune to linking in underlying forms. The long
variant is derived by spreading the vowel melody to the circled X; the shortened
variant is derived by deleting the circled X under appropriate conditions. The
ordering of all required rules is determined by universal principles.*

3. Length alternations stem internally

About 70 noun stems have a long vowel in the stem when uninflected and
in certain inflected forms and a short vowel in other inflected forms. These
stems always have a single stem-final consonant after the alternating vowel
and always take a low linking vowel. The paradigms of nydr ‘summer’, iz
“fire’, in ‘tendon’, and 1ir ‘gentleman’ are typical of this class.

4 Low Vowel Lengthening generalizes without exception to borrowings in Hungarian,
e.g. opera, operdt (acc.) ‘opera’, forte, fortét (acc.) ‘forte’. Liszlé6 Kdlman has suggested
to us in discussion that this might argue for a lengthening analysis, with an exceptionless
lengthening rule. However, the facts also support our shortening analysis, with the under-
lying representation given for fa (10a) extended to all low-vowel-final stems by means of a
general constraint on underlying representations.
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(20) nom. acc. pl. iness. illative
nydr nyarat nyarek nydrban nydrba ‘summer’
tiz tizet tizek tiizben tizbe “fire’
n inat inak inban inba ‘tendon’
ur urat urak urban urba ‘gentleman’

This length alternation occurs in some morphemes of this phonological shape
but not in others, as shown by the (near) minimal pair provided by gydr
‘factory,” whose stem vowel is always long, as shown in (21).

(21) nom. acc. pl. iness. illative

gydr gydrat gydrak gydrban gydrba
*gyarat  *gyarak

We suggest that nydr and gydr differ minimally in their underlying represen-
tations. Recall our proposal that long vowels are derived from forms having
two X slots, one of which is circled in the underlying representation, repre-
senting it immune to the UAC. We suggest that nydr and gydr differ precisely
in where this circled X occurs, as in (22).

(22)a) X ® X X by X X &® X
gy a r A ny a r A

The capital A at the end of the forms in (22) represents a floating feature
[+low], which appears at the end of all stems that require a low linking vowel
before accusative -t and plural -kA, which itself ends in a floating [+low].
This feature is floating because there is no X slot for it to link to. This is
only accidentally related to the fact that both stems in (22) contain a circled
X, since stems with short vowels can contain floating features as well, as in
fal ‘wall’ and the plural suffix -k (23a), whose underlying representations are
shown in (23b) and (23c).

(23) (a) nom. acc. pl iness. illative
fal falat  falak falban falba ‘wall’
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(b) X X X (c) X
falA k A
‘wall’ (plural)

Hungarian has a rule of Epenthesis that inserts an X slot before a consonant
that cannot otherwise be syllabified. This epenthetic slot is realized as a mid
vowel in the absence of any floating feature, as shown by a regular stem like bdl
(7), whose plural is bdlok.> When a floating feature is present, an epenthetic
X slot links to it; in fact, this is the only way a floating feature can be realized.
This is the case of the accusative of both nydr and gydr, shown in (24) at an
intermediate stage of derivation.

— - -

2@ [ [ X ® XX X X
| 2 N

| | gy a r A | t

) [[XxXX ®X ]x x]
|\ | ©

| [ ny a r A t |

The -t (accusative) cannot be syllabified, and so an X slot is epenthesized
before it. At this stage we must delete the circled X in nyarat but not in
gydrat. Postcyclic Shortening I is inapplicable in both cases. Postcyclically the
required bracket is absent due to Bracket Erasure and in neither case is the
circled X adjacent to a linked [+low] before a bracket. We need a different rule
for these cases, which we give as (25).

(25) Shortening II (cyclic) X

|
X —- 0/__C [+low]

We must stipulate that this rule is cyclic, or equivalently, that it turns off at the
end of the cyclic component. Shortening II is inapplicable in gydrat. The linked
[+low] immediately following X) cannot trigger the rule because of the SCC

5 We have not yet resolved the ambiguity in the underlying representation of bdl, which
could be either (7a) or (7b), since neither of our Shortening rules can apply to it, because
its linking vowel is mid and both Shortening rules require a linked feature [+low]. We take
the underlying form of bdl to be (7a) on the analogy of gydr.
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and the linked [+low] preceding accusative -¢ cannot trigger the rule because
the statement of the rule does not allow an intervening vowel. Therefore, FVS
applies to derive gydrat. In (24b), on the other hand, Shortening II can apply,
producing nyarat. Now consider the illative forms, which appear to present a
problem in that the suffix ends in a low vowel. At the relevant stage of the
derivation, we find the forms in (26).

26)(a) [ [ X® X X ] x x]
e el
b [[XXX® X TxX x]
__nlyz|1 lA_ ll);ILJ

Because the suffix -ba itself forms a syllable, there is no Epenthesis, and conse-
quently the floating [+low] is not realized. The unlinked [+low] cannot trigger
Shortening I1, but it prevents shortening being triggered by the final linked
[+low] of -ba because the rule permits an intervening consonant only. Conse-
quently, FVS correctly derives gydrba and nydrba. Likewise, in the nominative,
the floating [+low| cannot trigger shortening, and we derive gydr and nydr.

4. Conclusion

We have analyzed two cases of vowel length alternation in Hungarian in terms
of an autosegmental theory that allows certain skeletal slots to be designated
as floating (circled). We require two Shortening rules that delete circled X
slots under certain conditions. The floating X is otherwise joined to an ad-
jacent vowel melody linked to an X, producing a long vowel. The interest in
this analysis lies in the fact that it links the length alternation in words like
nydr to the fact that all these words take low linking vowels, which previous
analyses were unable to do. In our analysis the low linking vowel is represented
as a stem-final floating feature [+low], which is realized only if a skeletal slot
is inserted to support it. Given underspecification, a mid linking vowel has no
underlying representation. If there is no floating feature present, an inserted
X slot is realized as a mid vowel, whose other features (specifically backness
and roundness) are determined by Vowel Harmony. The features of a mid
vowel ([-high, —low]) are inserted by redundancy rules only very late in the
phonology. It follows that there could not be a Shortening rule conditioned
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by a linked mid vowel. Thus we explain the limitation of this alternation to
stems that require low linking vowels. No such explanation is available in lin-
ear analyses. Vago (1980), for example, analyzes the vowel length alternation
in the nydr class by means of a inor rule that lengthens vowel in the context
__(C)Cc+ ﬁ } To capture the limitation to stems that take low linking
vowels, Vago assumes “that stems which participate in the vocalic length alter-
nation are marked as [+MIN-LOW]” (p. 122). Minor Lowering (MIN-LOW)
is Vago’s rule that lowers the epenthetic mid vowel following stems requiring
a low linking vowel. This can presumably be done by a redundancy rule that
says that any stem that is marked plus for Minor Lengthening is also marked
plus for Minor Lowering. But this does not constitute an explanation. The
grammar would be more highly valued if the redundancy rule did not exist,
predicting the possibility of length alternations in stems that take mid linking

vowels. Our analysis, on the other hand, correctly predicts that such stems do
not exist.

References

Archangeli, D. 1984. Underspecification in Yawelmani Phonology and Morphology. Ph.D.
dissertation. MIT, Cambridge, MA.

Archangeli, D.—Pulleyblank, D. 1986. The content and structure of phonological represen-
tations. Ms. University of Arizona and University of Southern California.

Chomsky, N.-Halle, M. 1968. The Sound Pattern of English. Harper and Row, New York.

Esztergar, M. 1971. A Generative Phonology of Nouns and Vowel Harmony in Hungarian,
Ph.D. dissertation. University of California, San Diego.

Hetzron, R. 1972. Studies in Hungarian morphophonology. In: Ural-Altaische Jahrbiicher 44:
79-106.

Jensen, J.T. 1972. Hungarian Phonology and Constraints on Phonological Theory. Ph.D.
dissertation, McGill.

Jensen, J.T.-Stong-Jensen, M. 1988. Syllabification and epenthesis in Hungarian. Ms. Re-
search Institute for Linguistics, Hungarian Academy of Sciences, Budapest.

Kiparsky, P. 1982. From cyclic phonology to lexical phonology. In: Hulst, H. van der—Smith,
N. (eds): The Structure of Phonological Representations (Part I). Foris, Dordrecht.

Kiparsky, P. 1983. Word formation and the lexicon. In: Ingemann, F. (ed.): Proceedings of
the 1982 Mid-America Linguistics Conference. University of Kansas, Lawrence.

Kiparsky, P. 1985. Some consequences of lexical phonology. In: Phonology Yearbook 2: 85-
138.

Leben, W.R. 1980. A metrical analysis of length. In: Linguistic Inquiry 11: 497-509.
Levin, J. 1985. A Metrical Theory of Sylabicity. Ph.D. dissertation. MIT, Cambridge;_, MA.

Acta Linguistica Hungarica 39, 1989



VOWEL LENGTH ALTERNATIONS IN HUNGARIAN 131

McCarthy, J. 1979. Formal Problems in Semitic Phonology and Morphology. Ph.D. disser-
tation. MIT, Cambridge, MA.

Pulleyblank, D. 1986. Tone in Lexical Phonology. Reidel, Dordrecht.
SPE = Chomsky —Halle.

Vago, R.M. 1978. The lengthening of final vowels in Hungarian. In: Ural-Altaische
Jahrbicher 50: 144 -8.

Vago, R.M. 1980. The Sound Pattern of Hungarian. Georgetown University Press, Wash-
ington, D.C.

Address of the authors: John T. Jensen—Margaret Stong-Jensen
Department of Linguistics
University of Ottawa
Ottawa, On KIN6NS
Canada

Acta Linguistica Hungarica 39, 1989






Acta Linguistica Hungarica, Vol. 39 (1-4), pp. 133-147 (1989)
MONOTONICITY IN PHONOLOGY

LASZLO KALMAN

0. Introduction

In this paper I shall present, argue for, and draw some conclusions from the
principle of monotonicity as applied to phonology. The principle of deriva-
tional monotonicity states that rules can only add information to their input.
As we shall see, this principle only makes sense in conjunction with the prin-
ciple of interpretational monotonicity, which states that increasing the infor-
mation content of a representation must lead to non-increasing classes of the
objects represented. Although these principles belong to the core of several ex-
isting grammatical theories (cf. Sanders 1971; Anderson-Ewen 1987; Kaye et
al. 1985; Pereira-Shieber 1984 etc.), the considerations discussed in this paper
will be independent from the details of those theories.

In Section 1, I define the concepts of derivational and interpretational
monotonicity and I mention some of the ideas that may have led people to
adopt them. In Section 2, I examine a phenomenon related to vowel harmony
and ‘transparent’ vowels. Vowel harmony is usually treated in derivationally
monotonic ways, i.e., by feature-specifying rather than feature-changing rules.
There is, however, a notorious counter-example, namely, Montafnés Spanish
height harmony, which is usually considered to involve a feature-changing rule.
I shall re-examine this rule and propose a derivationally monotonic solution.
Finally, in Section 3, I shall argue that a wide range of phenomena, exempli-
fied by fast-speech rules, which apparently violate the principle of derivational
monotonicity because of their inherently ‘destructive’ character, actually pro-
vide excellent evidence in favour of, rather than against, derivationally mono-
tonic grammars.

1. Monotonicity principles

In what follows, I shall state two principles of monotonicity. These principles, if
one adopts them, constrain the range of possible grammars to a considerable
extent. Given their essentially restrictive character and the vastness of the
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literature supporting them, the burden of argument is on their opponents.
Therefore, the present paper does not go into the details of why just these
monotonicity principles should be imposed on grammars of human languages.

The principle of derivational monotonicity states that rules can only add
information to their input:

(1) A grammar is derivationally monotonic iff for any pair ry, 7o
of representations such that ro can be derived from r; by some
rule of the grammar, the information content of 7, includes the
information content of ry.

Note that this formulation is independent of what the interpretation of a rule
of the grammar is. That is, derivational monotonicity can be implemented
irrespective of whether we conceive of rules as generative rules, rules of infer-
ence, processes, etc. It can be shown easily that the principle of derivational
monotonicity would be completely vacuous if we did not adopt another mono-
tonicity principle, namely, that of interpretational monotonicity:

(2) A system is interpretationally monotonic iff for any pair rq, 7o of
representations in the system such that the information content
of 79 includes the information content of r1, the class of objects
represented by r; includes the class of objects represented by rs.

To our knowledge, interpretational monotonicity is a requirement that any
sound system relying on representations has to meet. Intuitively, this principle
rules out systems in which, say, the class of objects represented by the term
‘democrats’ can be a proper subset of the class of objects represented by the
term ‘blue-eyed democrats’. In model theoretic semantics, if ro is a set of first-
order formulae that includes another set ry of first-order formulae, then the
class of possible worlds represented by r; must be included in the class of
possible worlds represented by r;. For an example in phonology, the class of
objects represented by the description [VOICED OBSTRUENT] must be a subset
of the class of objects represented as [VOICED].

In what follows, I shall briefly review two types of motivation for adopt-
ing the principle of derivational monotonicity in addition to the principle of
interpretational monotonicity.

The first type of motivation comes from the so-called abstractness contro-
versy (cf., e.g., Kiparsky 1985). The problem of abstractness is, roughly, the
following: Are there reasonable principles determining what the relationship
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of an underlying representation to the set of surface realisations of the same
itemn can be? May it contain ‘abstract’ segments that can be mapped to an
arbitrary set of surface segments? What counts as arbitrary from this point of
view? What are the criteria to decide whether a segment or configuration is
‘abstract’? Obviously, the principle of derivational monotonicity in (1) directly
answers these questions. In the literature of phonology, Anderson-Ewen 1987,
among others, suggest the same answer. In terms of Anderson 1986, they claim
that the only kind of abstract representation that is desirable in phonology is
one that differs from the corresponding surface or near-surface representation
in only lacking some information furnished by the subsequent derivation. That
is, abstractness is essentially equivalent to underspecification. They state that,
in a derivation, rules effecting ‘addition, increase of specification’, are to be
preferred to ‘mutative’ rules.

If we compare the solution of the abstractness problem offered by deriva-
tional monotonicity with the solution of Kiparsky’s (1985) theory called Lex-
ical Phonology, we observe that the latter is less restrictive in terms of what
phonological rules can do. Moreover, the constraints on abstractness inher-
ent in Kiparsky’s model, which could follow from a stronger, derivationally
monotonic, model, are due to a conspiracy of several unrelated principles and
assumptions on the overall structure of phonological theory (e.g., Strict Cycle
Condition, Structure Preservation and Elsewhere Condition; the Strict Cycle
Condition may follow from the Elsewhere Condition and the concept of lexical
identity rules).

The other type of motivation can be found in Sanders (1971). He stipu-
lates that, in derivations involving productive rules, the representation must
monotonously grow into a fully specified phonetic representation (when gen-
erating) or into a fully specified semantic representation (when parsing). At
the same time, semantic information must diminish in a monotonous manner
during generation, whereas phonetic material must vanish in a monotonous
manner during parsing. That is, strictly speaking, Sanders’ theory is not
derivationally monotonic. But the leading idea can also be used to motivate
derivationally monotonic systems. This idea is that derivations must lead from
underlying to surface forms in the straightest possible way. That is, an entirely
unknown system with rules that mediate between two known levels of repre-
sentation (e.g., between meaning and form in either direction) can be recon-
structed in the simplest way (when acquiring or describing the rule system) if
we assume that each rule actually gets us closer to the aim of the derivation
(e.g., to a semantic or a phonetic representation, depending on the direction
chosen) by making one step in the desired direction.
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Let me mention two more facts about derivationally monotonic theo-
ries here. First, although most principal features of Lexical Phonology which
I mentioned earlier follow from the principle of derivational monotonicity,
some version of Kiparsky’s (1982). Elsewhere Condition (cf. also Sanders 1971,
Kiparsky 1973, Koutsoudas et al. 1974) is to be assumed in derivationally
monotonic theories as well. The Elsewhere Condition states that special rules
override general rules if their outputs would conflict. That is, if rule R, ap-
plies to a class of representations C, and rule R, applies to a smaller set of
representations Cs C Cy then in each case when the result of applying R, to a
representation r € C; would conflict with the result of applying R;, to 7, then
R, rather than R, is to be applied. As far as I know, this principle does not
follow from the monotonicity principles. Second, there can be no rule ordering
in a derivationally monotonic system. Since adding pieces of information to a
representation is a commutative and associative operation, rule ordering will
always be vacuous if the grammar is derivationally monotonic.

2. Pasiego Montanés vowel harmony

Harmony phenomena are usually described using feature-specifying (spread-
ing) rules. That is, harmonising segments are represented as unspecified for
the agent of harmony, which is a segment specified for that feature. The height
harmony of the Pasiego dialect of Montafiés (Santander) Spanish, as described
in McCarthy (1984), is an apparent counter-example in that it seems to in-
volve a feature-changing rule. In this section, I shall briefly review the critical
data of Pasiego and McCarthy’s analysis. I shall examine the reanalysis of
Spencer (1986), which seems to have considerable advantages over McCarthy’s,
but still relies on a feature-changing height harmony rule. Spencer’s solution,
however, allows for a re-reanalysis in terms of derivationally monotonic rules.

The Pasiego vowel system consists of nine vowels. Among the five tense
vowels /a, e, i, o, u/, four have [-tense] counterparts, namely, /A, 1, O, U/.
Pasiego exhibits a height harmony phenomenon: the vowels of a phonological
word (except final unstressed vowels) agree in height with the stressed vowel:

/beb+is/ [bibis] ‘drink 2PV’
/sint+émus/ [sentémus] ‘feel 1PI

The fact that the underlying stems of the above forms are indeed /beb, sint/
can be shown easily, since /a, A/ do not trigger height harmony:
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/beb+dmus/ [bebamus] ‘drink 1PI’
/sint+43is/ [sintdis] ‘feel 2P’

/a, A/ do not undergo height harmony, either:

/[sal+is/ [salis] ‘leave 2P1’
/sal+émus/ [salémus] ‘leave 1PI’

As in many other cases when a vowel neither triggers nor undergoes harmony,
/a, A/ are ‘transparent’ for height harmony in Pasiego:

/po la kdxe/ [po la kdXe] ‘down the street’
/po 1 kaminU/ [pU 1 kKAmInU] ‘along the path’

The last example also shows that another harmony process, lax harmony,
operates in Pasiego. Lax harmony laxes all vowels in a phonological word
containing a lax vowel (in the above example, underlying lax /U/ is due to a
morphological rule affecting singular count nouns), but /e/ does not undergo
or block this:

JermdnU/ [ermAnU)] ) ‘brother’
/komfesondrjU/ (kOmfesOnArjU)) ‘confessional’

Finally, stressed mid vowels are raised in lax words in Pasiego. This is shown
by pairs like flézu ‘limp (mass)’ vs. AUzU ‘limp (count)’ or konézus ‘rabbits’
vs. kUnlzU ‘rabbit (count)’.

There are two main problems inherent in the above data. First, height
harmony seems feature changing, for it both raises /beb/ ‘drink’ to [bib] and
lowers /sint/ ‘feel’ to [sent]. That is, a height harmony rule like McCarthy’s
(1984) is simply unavailable in a derivationally monotonic theory:

(3) (high] Harmony (McCarthy)
(high] — ¢ % T [hilgh]
[-str] [+str]

This rule destroys the height specification of the unstressed vowels; the only
remaining height value, i.e. the one that belongs to the stressed vowel, will
automatically spread in due course.
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Second, although lax harmony appears to be perfectly monotonicin that it
specifies as [-tense] those segments which lack this information, the spreading
of [~tense] (which is taken to be automatic by McCarthy) seems to somehow
‘skip’ /e/, while the raising rule can still tell an /e/ which is in a lax word
from those which are not. McCarthy solves this problem by assuming that /e/
is actually laxed by lax harmony, and then it is re-tensed after the intervening
raising rule. Height harmony must be ordered after raising, since an underlying
/e/ that gets raised in a lax word triggers high harmony (cf. kUnlzU, not
*kOnixU). In sum, the relevant part of McCarthy’s rule system is the following
(the rules are to be applied in this order):

(4) Raising (McCarthy)
[hilgh] —  [+high]
[+str]
|
[~tns]
(3) [high] Harmony (McCarthy)
lhigh — & % __ [high]
| |
[-str] [4str]
(5) e-Fisson (McCarthy)
[~tns]
+
[-back]
|
[-high]
(6) Default (McCarthy)
6— [+T] / __

\'
e-Fission delinks the specification [-tns] from the intermediate lax /e/, and
Default assigns the value [+tns] to it as to those vowels which have not un-

dergone lax harmony at all.
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Spencer (1986) modifies McCarthy’s rules using a theory of autosegmental
phonology that allows to treat vowel harmony rules as assigning a feature
value to an entire tier within a given domain. All P-bearing units within such
a domain share the value specified on the tier in vowel harmony (although,
in principle, different segments can be linked to different autosegments on
the same tier in other cases). For example, the Pasiego height harmony rule
that he posits assigns the segmental height value of the stressed vowel to the
entire height tier within the phonological word domain, which means that
all the vowels within that domain will agree with the stressed vowel in their
autosegmental height value. As is clear from (7) below, this rule is feature-
changing, i.e. it is not available in a derivationally monotonic theory:

(7) [high] Harmony (Spencer)
[gu | —(lan ]} / [oH]

|
[+str]

Here the double brackets enclose an autosegmental tier associated with a do-
main. The rule expresses that the domain of the autosegmental tier of height
which belongs to a word with some segmental specification [all] will be marked
as oH.

In Spencer’s analysis, /a, A/ are specified as [-high] on the segmental tier
and therefore cannot be linked to the height tier at which height harmony takes
place. That is, the fact that /a, A/ are non-P-bearers for height harmony is
expressed by their not being linked to the autosegmental height tier. Similarly,
/e/ is segmentally [+tense]. Therefore, it cannot be linked to the autosegmental
tenseness tier, and is immune to tense harmony (cf. (8) below) for that matter:

(8) Tense Harmony (Spencer)
(gp J— M N/ [-|T]
[+u#]

Although Spencer’s machinery is not derivationally monotonic, it deserves
our attention for several reasons. First, his rules need not be ordered except
that raising may have to apply twice if it is not extrinsically ordered before
height harmony, which it feeds:
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(9) Raising (Spencer)
[[T I — [ T I/ -
\ \% [+str]

|
[ p ]l

(Since Raising is not a vowel harmony process, it is irrelevant whether the
[[H ]] domain has an overall value specification. This is why the vowel on the
right-hand side is allowed to be assigned a + value irrespective of the other
segments in the domain.)

If the stressed vowel is mid, then the structural description of the height
harmony rule is met, and all P-bearers will become mid before the application
of raising, but all those mid vowels are to be raised further after the stressed
vowel becomes high by the raising rule. Spencer (1986) suggests that height
harmony should be prevented from applying twice either by extrinsic rule
ordering or by some general principle that intrinsically orders certain types
of rules. In a derivationally monotonic theory, neither possibility is available.
On the other hand, for the very same reason, i.e., because of the absence of
the concept of rule application order, the problem of ‘double application’ is
non-existent in a derivationally monotonic theory.

Note that (9) (Spencer’s (22), p. 15) is probably misprinted, since it re-
quires that the stressed vowel be linked to a [-T] domain, though /e/, which
it should apply to, is not. Under standard assumptions on rule notation, the
association line in question should be marked as optional. This complication
suggests that the distinction between segments falling within an autosegmental
domain and segments linked to an autosegmental tier may be dispensed with.
In fact, these two binary choices together with the possibility of the segment’s
being specified for the feature that characterises the tier in question should
yield eight possible cases, four of which are actually impossible. (Among the
eight possible choices, two are excluded because a segment cannot be linked to
a tier if it does not fall within its domain. Two more cases can be eliminated
under the assumption that a segment that falls within a certain domain is
linked to that tier if and only if it is not specified for the feature represented
by the tier.) The same four different cases can be expressed if we discard
the opposition between linked and unlinked segments within autosegmental
domains.

If we allow for segments that are segmentally specified for certain features
but may be linked to autosegmental tiers specifying a conflicting value of the
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same feature, then we have to rely on phonetic implementation rules which
will interpret the output of phonological derivations correctly. In particular,
the phonetic implementation module of Pasiego has to decide that a segment
which is segmentally [+tense] is to be interpreted as [+tense] irrespective of
the tenseness of the word domain in which it occurs. Similarly, /a,A/ are
segmentally [-high] and are to be implemented as low vowels irrespective of
the height domain in which they occur.

Interestingly enough, the approach proposed above offers a way to state
Spencer’s rules in a derivationally monotonic format. Notice that the assump-
tion that segments are linked to an autosegmental tier if and only if they are
not specified for the feature that characterises the tier would correspond to the
assumption that, during phonetic implementation, segmental specifications al-
ways override autosegmental ones. [ propose to drop this assumption. Instead,
let me assume that the language specific phonetic implementation module of
Pasiego contains rules to interpret complex configurations such as tense /e/
falling within a lax autosegmental domain or low /a,A/ occurring in a mid or
high domain:

(10) Phonetic Implementation of Tenseness

(i) Interpret e as tense; (ii) otherwise, interpret a as lax iff it
falls within a lax autosegmental domain.

(11) Phonetic Implementation of Height

(i) Interpret segmentally low vowels as low; (ii) otherwise, if a
falls within an autosegmental domain of height, interpret it in
terms of that domain; (iii) otherwise, interpret a in terms of its
segmental height specification.

There are three kinds of argument that can be made in favour of the above
proposal. First, there may be particular cases in which the segmental specifi-
cation of a segment for a certain feature does not override its autosegmental
specification in phonetic implementation. For example, a notorious issue in
Hungarian FRONT/BACK harmony may be due to such an etfect. As is well-
known, most Hungarian suffixes which have FRONT and BACK alternants (e.g.,
-nak/-nek ‘dative’) occur as independent roots. In those cases, they seem to
be underlyingly specified for FRONT/BACK, for they trigger either FRONT or
BACK harmony (for example, the dative suffix is front when used as a root:
nekem ‘to me’, not *nakam). That is, the segmental specification of the suffix
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vowel FRONT in the case of -nak/-nek) can be overridden by the autosegmental
specification determined by the root.

Second, the need for a phonetic implementation module, in general, and
rules to phonetically interpret complex phonological configurations, in par-
ticular, seem to be necessary for independent reasons (cf. also Liberman-—
Pierrehumbert 1984; Clements 1981). One of the most convincing examples
is the rule that interprets a floating low tone as a downstep in certain tone
languages.

Third, the assumption that phonetic implementation modules are lan-
guage specific offers a definitive solution to the problem of default rules with-
out any stipulation imposed on their ordering. Note that this is absolutely
necessary in a derivationally monotonic theory because of the impossibility of
ordering. Under this hypothesis, phonetic implementation modules are free to
assign default values to unspecified features that are crucial for the phonetic
realisation of a ‘surface phonological’ representation in the same way as they
assign phonologically non-distinctive features if so needed.

Let me now state the three rules of a derivationally monotonic description
of Pasiego:

(12) Lax Harmony

o— {lLax) Nyora / V
[LAX]

Lax Harmony creates a [[jLax] ]] autosegmental domain over a (phonological)
word if there is a segmentally [LAX] vowel within the word.

(13) Height Harmony
[stress]

o— [[Mmp o) Nlworg 7 \
[MID af

Here o can stand for HIGH or nothing; I use the simplex-feature notation
of Sanders (1971) or Pereira and Shieber (1984). The fact that ‘high’ can be
derived from ‘mid’ by adding a piece of information (namely, HiGH) follows
from the existence of a Raising rule in Pasiego (see below) and the principle
of derivational monotonicity. The Height Harmony rule says, ‘if the stressed
vowel is not low, then create a height domain which agrees with the segmental
height specification of the stressed vowel’.
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(14) Raising
[stress]
|
é— [HIGH] / [[[lLax Il

|
\Y

[MID __]

The examples listed in the beginning of this section can be derived as
follows.

beb+is sint+émus beb+dmus sint+ais
LH,HH,R [[jmip H1GH] I ({mip 1]
PIT (i) e é e
(i1) i i u i u i ai
PIH (i) a a
(ii) i i e é
(iii) u e u i i
Output bib s sent émus beb d4mus sint Aais
sal +is sal 4 émus
LH,HH,R {[MiD HIGH) 1] [{mip) 1]
PIT (i) é
(ii) a I a u
PIH (i) a a
(i1) { é
(iii) u
Output sal s sal émus
po la kdXe po 1 kaminU
LH,HH,R [liLax)] (Mo HiGH]] il 1
PIT (i) e
(ii) o a 4 o Aifvu
PIH (i) a a A
(i) U I
(i) o e
Output po la kdxe pU 1 kAminU
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erman +U komfe so narj +U
LHHHR ([Lax) I lrax 1l

PIT (i) e e

(i) AU O OA U
PIH (i) A A

(ii)

(iii) e U O e0O U
Output ermAn U kOmfesOnArj U

fl6x+U konéx+U
LHHHR [[Lax) [[MiD Hicy d]] ] ([lLax) l[MiD HIGH) ] 1]

(ii) U U ol v

(ii) U U i
(iif) v . U
Output filuUx U kUnlx U

3. Fast-speech deletion and derivational monotonicity

In this section I shall present two alternative approaches to fast-speech dele-
tion rules. The first approach relies on feature-changing rules, so it must be
discarded in terms of the derivational monotonicity principle. The second
approach calls for two independent mechanisms, namely, a set of structure-
building rules and a set of phonetic implementation rules. That is, the analy-
sis that is in conformity with derivational monotonicity is more cumbersome.
Nevertheless, I shall argue that the more complex analysis is to be preferred
independently of the issue of derivational monotonicity.

Let me take as an example a fast-speech process of Hungarian. In frequent
phrases like Kossuth Lajos utca ‘K.L. Street’, Felszabadulds tér ‘F. Square’
and szakszervezet ‘trade union’, the intervocalic voiced oral consonants and
consonant clusters can disappear in fast speech (at least in my dialect):

Kossuth Lajos utca [kosut lajos ut®:a/ [koSutasut®:a]
Felszabadulds tér /felsabadula:s te:r/ [fe:sa:ste:r]

szakszervezet /sakservezet / [sakse:t]
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There are many interesting processes at the level of fast (routine) speech in
which the above forms appear, but most of them are irrelevant from the point
of view of the present discussion. For example, weird things may happen to
vowels, nasals and complex clusters. The forms quoted above are relatively
pure examples of the single rule that I shall consider in the following. (With
one exception, namely, the the first /1/ of Felszabadulds tér is often dropped
(/fel/—[fe:-]) even in much more careful speech.)

In a derivationally non-monotonic framework, the rule accounting for the
forms under scrutiny would be simple indeed: Delete intervocalic voiced oral
consonants in fast speech. The rule systermn should guarantee that the output
is resyllabified and assigned a novel metrical structure. The problem with
this analysis is that it is somehow upside down: intuitively, speed directly
affects the metrical built-up of utterances, and ‘deletion’ is a consequence
of the coalescence of segmental material in certain syllable structures. As a
matter of course, a rule system that builds metrical structure first and deletes
segments afterwards would also be possible to fabricate in a theory that does
not rely on derivational monotonicity. Moreover, under a derivationally non-
monotonic approach, there is no independent formal reason why one should
prefer the latter analysis, even though it seems intuitively more appealing than
the former.

The Hungarian fast-speech phenomena mentioned earlier in this section
provide strong evidence against the derivationally non-monotonic analysis.
If Hungarian fast-speech deletion was a truly phonological process, then we
would not expect the ‘deleted’ segments to influence the phonetic shape of the
surrounding sounds in any way. In fact, all the participants of the phonology
project at the Budapest Institute of Linguistics (whom I wish to thank for
their comments on an earlier version of this paper) tell me that the actual
speech sounds which appear in my examples (cf. the underlined symbols in
[ko§utasut®:a], [fe:sa:ste:r] and [sakse:t]) are very peculiar and probably do
not appear under any other circumstances.

Derivationally monotonic theories are clearly superior in that they both
offer a unique way of approaching the fast-speech deletion problem and explain
why the ‘deleted’ segments have certain phonetic effects. First, rules deleting
segmental material cannot be formulated in a derivationally monotonic way,
since deletion cannot be conceived of as adding information. Consequently, the
only possible explanation of why certain segments are missing on the surface
is that those segments are phonologically present, but the phonetic implemen-
tation module fails to interpret them. In the case of fast-speech deletion, this
must be due to the metrical configurations in which those segments occur but
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which do not license them. The fact that certain phonological segments or fea-
tures do not correspond to their usual counterparts in phonetic form does not
contradict the derivational monotonicity principle, because what phonetic im-
plementation does is to build a new level of representation in a derivationally
monotonic way, by adding pieces of information to it.

As for the phonetic effects, a ‘deletion’ rule may consist in simply not
interpreting certain segments, in which case, the information content of the
phonetic representation will not increase, but this is not illicit. The actual
rules involved in Hungarian fast-speech deletion (the details of which are of
minor importance in this argument) are probably more complex than that.
As far as the data are clear, part of the rule says that syllable domains are to
be created from one voiceless consonant to the next. After properly assigning
onset and coda functions, all the intervening material is relegated to nucleus
domains. Phonetic interpretation must, then, ignore or ‘vocalise’ consonants
which occur in the middle of a nucleus, since such a position does not license
a normal consonant. In this process, the coalescence of vowels and vocalised
consonants may give rise to extraordinary phonetic segments and sequences.
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PROSODIC PHONOLOGY IN HUNGARIAN®

ISTVAN KENESEI-IRENE VOGEL

1. Introduction

As recent work in phonology has shown, in order to account for phonological
rules that involve more than one word, it is necessary to have a theory of
the interface between phonology and syntax. Simply stating that a particu-
lar rule applies across words does not work since the rule may apply across
some words but not others. It is thus necessary to specify the domains within
which specific rules may and may not apply. That these domains do not nec-
essarily coincide with syntactic constituents has been amply demonstrated
in such works as Clements (1978), Napoli-Nespor (1979), Rotenberg (1978),
Selkirk (1978, 1984), Nespor—Vogel (1982, 1986) and Kaisse (1985). Instead,
what is needed is a somewhat more complex theory of the interaction between
the syntactic and phonological components of a grammar. Several such theo-
ries have been proposed in the last few years, in particular those advanced by
Selkirk (1984), Kaisse (1985) and Nespor—Vogel (1986).

In this paper, we will examine two phonological phenomena of Hungar-
ian that operate above the word level, a stress rule and a palatalization rule.
Hungarian is particularly interesting in relation to the problem of the syntax-
phonology interface since the proposals about this interface advanced thus far
have all dealt primarily with configurational languages, while Hungarian, ac-
cording to most accounts, is a nonconfigurational language. We will consider
the two phonological rules in relation to three current analyses of Hungar-
jan syntax, those of Horvath (1981, 1986), E. Kiss (1981, 1987a) and Kene-
sei (1984, 1986)/Mardcz (1986), and demonstrate that none of the analyses
provides appropriate constituents for delimiting the domains of application

* We would like to thank Laszlé Kdlman, Adam Nddasdy, and Péter Siptar for patiently
helping us with the data and Ldszl6 Varga and Robert Vago for their insightful comments on
an earlier version of this paper. In addition, we are indebted to Andrea Reményi for having
recorded the data on one of the phonological rules analyzed in this paper, l-palatalization,
and to Miklés Kontra (research director, Survey of Spoken Hungarian, Institute of Linguis-
tics, Budapest), who supervised the data collection.

Akadémiat Kiadd, Budapest
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of the rules, a result that is not particularly surprising. We will then exam-
ine the rules in light of the three proposals for more complex interactions
between syntax and phonology and show, perhaps more surprisingly, that as
they stand, none of these works either. What we will propose, instead, is an
even more complex type of interaction, one that not only involves syntax and
phonology, but also directly includes semantics, in particular, certain aspects
of logical form. Our analysis will, furthermore, lend support to the treatment
of Hungarian as a nonconfigurational language.

2. Hungarian and the configurationality issue

Before we begin to investigate the interaction between phonology and syntax
in Hungarian, we will outline the relevant aspects of the three competing
proposals for the analysis of Hungarian syntax that will be considered below.

In the recent literature on Hungarian syntax, we find proposals both to the
effect that Hungarian is a configurational language and to the effect that it is
nonconfigurational. On the side of configurationality, we find Horvath’s (1981,
1986) treatment. Concentrating on a single aspect of word order, focus phe-
nomena, Horvath posits the following tree structure for Hungarian sentences:

(1) 3
//// \
COMP S

an T

NP INFL VP
/A T
NP
TN
X™ A%

In this structure, all complements, including the preverbal ones, are op-
tional; X™2* is a node that dominates a verbal prefix or some other preverbal
complement, which may be ‘locally postposed’ freely. If another constituent
is moved into the position vacated by a postposed verbal complement, it will
receive focus interpretation. Thus, the neutral sentence in (2) can have the fo-
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cused forms given in (3), where le is moved and its position is filled by another
constituent.

(2) [S[NP Mari] [Vp[vl[pp le] [v tette]] [Np az edényeket]]]
Mary down put the dishes-acc.
‘Mary put the dishes down.’

(3) (a) [sInp €] [ve[v:[v:[np, Mari] [v tette]] [pple]] [np az edényeket]]
‘It was Mary that put the dishes down.’

(b) [s[neMari] [ve[v:[v'[np; az edényeket] [vtette]] [pp le]] [np €]]]
‘It was the dishes that Mary put down.’

In Horvath’s model, focus status is optionally assigned in the preverbal posi-
tion at S-structure, and the constituent involved is moved into the peripheral
COMP position at Logical Form (LF), the result being that it will c-command
its trace at the relevant level.!

Counter to Horvath’s proposal, if we consider any of the grammatical
properties that have been proposed for distinguishing between configurational
languages (CLs) and nonconfigurational languages (NCLs), it turns out that
Hungarian displays all of the characteristics associated with NCLs. Thus, for
example, Hungarian, like Walpiri, Navaho, etc. has the following set of super-
ficial properties discussed by Hale (1981, 1983, 1985): free word order, syntac-
tically discontinuous expressions, extensive use of null anaphora (or pro-drop),
lack of pleonastic elements, a rich case system and complex verb-words.

It has also been proposed that CLs differ from NCLs in relation to a
parametrized form of the Projection Principle (cf. (4)), formulated by Hale as
in (5).

(4) Projection Principle
Representations at each syntactic level (i.e., LF, D- and S-structure) are
projected from the lexicon, in that they observe the subcategorization
properties of lexical items. (Chomsky 1981, 29)

1 Focus interpretation at LF is carried out by a rule of the following form:
(1) Given a representation of the form:
[s ] [S e X ...]

[FOCUS)

where x is in the position of the FOCUS-marked constituent, and o stands for an
arbitrary category, rewrite it as: o = the x such that [g ... x ]

For a discussion of Horvath’s movement rules and a proposal in the framework of

GPSG, see Farkas (1986).
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(5) Configurationality Parameter
(a) In configurational languages, the projection principle holds of the
pair (LS, PS).
(b) In nonconfigurational languages, the projection principle holds of LS
alone. (Hale 1983, 26)

Note that in (5) LS stands for lexical structure (“essentially an amalgam of the
‘virtual structure’ of Vergnaud—Zubizarreta (1982) and the ‘logico-semantic
structure’ of Marantz (1981)”, Hale 1983, 11); PS stands for phrase structure.

In a different approach, Jelinek (1984) claims that at least in some NCLs
elements in the inflectional morphology (verbal affixes or AUX clitics) are in
fact clausal arguments and are coindexed with freely occurring nominals for
coreference. To account for this, Jelinek (1986) proposes a different typological
parameter:

(6) Argument Type Parameter (ATP)
(a) In Pronominal Argument languages, only pronominal (and anaphoric)
clitics and affixes are arguments.
(b) In Lexical Argument languages, lexical items serve as arguments.

The ATP, while providing for free constituent order, can rescue the projection
principle in its original form.

The best known nonconfigurational proposal for Hungarian syntax is that
advanced by E. Kiss (1981, 1987a) who offers the following set of rules, where
X"’ stands for any number of maximal major categories:

(7) (a) §"— X~ §
(b) S'— X" S°
(¢) S° — VXV
The resulting trees, which have the form in (8), are subject to the operation

of rules of the move-a type, which in effect move constituents from S° into
positions in S' (focus) and S" (topic).

(8) s
e %\1
B
X X" S
T T
X S°
,////D>\
\Y X X"
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By virtue of an obligatory rule, the X" immediately dominated by S' (i.e.
focus) will receive primary stress.

The sentences in (2) and (3) will thus, according to E. Kiss, be derived
from (9a) by the optional application of the rules of Focusing and Topicaliza-
tion, yielding (9b, c, d).

(9) (a) [s» e[s' e[se tette le Mari az edényeket]]]
put down Mary the dishes-acc.

(b) [s» Marij[s: lej[so tette e; ei az edényeket]]]
‘Mary put down the dishes.’

(c) [s» e[sr Mari[so tette le e; az edényeket]]]
‘It was Mary that put down the dishes.’

(d) [s» Marij[s az edényeket;[s. tette le e; €;]]]
‘It was the dishes that Mary put down.’

By implication, focus interpretation is carried out at LF, since any constituent
under the preverbal S' position is assigned focus status.

The third analysis we will consider, based on work mainly by Maricz and
Kenesei, arose out of the need to account for both subject-object asymmetries,
such as are found in reflexive binding, and the arguments for a VP-less S-
structure, e.g. those stemming from pronominal non-coreference, the lack of
rules involving VP and of ECP effects in subject position (cf. E. Kiss 1987b;
Kenesei 1984, 1986; Mardcz 1986).

The Kenesei/Maricz proposal can be accommodated in various analyses
proposed for non-configurational languages. For example, Hale argues that
“argument positions in LS are fully identified [...] and suffice to discharge the
theta roles associated with the verb as required by the projection principle”
(Hale 1985,5). It may then be the case that the NPs at the PS level are
not arguments, i.e., the PS of NCLs contains only non-A positions which are
related to LS A-positions by some device. If, in a NCL, a module of gram-
mar makes reference to argument positions it will have to look at LS, and
if it refers to non-A positions, it will have PS as its domain. The data from
Hungarian also support Mohanan’s (1983, 113) conclusion (wherever applica-
ble) that “reflexive binding, disjoint reference, control, case-assignment and
NP-movement belong to Lexical structure, while pronominal non-coreference,
wh-movement and quantifier scope belong to Configurational structure [Hale’s
phrase structure].”?

%2 The condition on applicability concerns, for example, NP-movement, a nonexistent
operation in Hungarian.
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The examples used above to illustrate Horvath’s and E. Kiss’s proposals
would have the LS and PS representations in (10) and (1la-c), respectively,
according to the Kenesei/Mardcz analysis.

S
T /\
// ~—
P vp

(10)

plp
Mari le tette az edényeket
Mary down put the dishes

(11) (a) [s[np Mari] [v/[pp le] [v tette]] [np az edényeket]]
‘Mary put the dishes down.’
(b) [s[np Mari] [vi[v tette]] [pp le] [npaz edényeket]]
‘It was Mary that put the dishes down.’

(¢) [s[np Mari] [npaz edényeket] [v:[v tette]] [pp le]]
‘It was the dishes that Mary put down.’

One way to assign focus in the Kenesei/Mardcz system would be to assume
that in the derivation of S-structure some rule like Culicover—-Rochemont’s
(1983) Strong Assignment optionally marks the constituent in front of the
verb for primary stress, which will be interpreted for focus function at LF.
Alternatively, as we will suggest below, LF can be allowed to interpret the
structures for operator status and scope and feed this information into the
Phonetic Form (PF) component for stress assignment and other phonological
rules.

3. The data: stress and l-palatalization

Now that we have examined the basic syntactic structure of Hungarian sen-
tences, we will proceed in this section to provide the phonological facts that are
relevant for the specific proposal we will advance regarding the syntax-phonol-
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ogy interface in Hungarian, and perhaps in nonconfigurational languages in
general. We will first examine the phenomenon of stress, and in particular a
rule of Stress Reduction (SR), sometimes referred to as a stress eradication
rule. This is the only phonological rule of Hungarian operating above the word
that has received significant attention in the Hungarian linguistic literature.
The second rule we will examine is [-palatalization (LP), a rule that is typically
mentioned in traditional discussions of Hungarian in relation to its application
within words. Sometimes it is mentioned that the rule may apply across words
as well (cf. among others, Vago 1980), but this phenomenon has not previously
been examined systematically. Our discussion of these rules is based on their
application in standard Budapest Hungarian as spoken by educated speakers.
They are both observed in colloqyial speech produced at a tempo that is nei-
ther particularly slow nor particularly fast, it should be noted, however, that
SR applies independently of style and rate of speech.

3.1. Stress

As is well known, Hungarian has word and phrase initial stress. This can be
seen in the following minimal pair from Hetzron (1980), where ‘M’ and ‘L’
indicate mid and low degrees of stress, respectively.

(12) (a) MChomsky Mprofesszor
‘Chomsky is a professor.’

(b) MChomsky Yprofesszor
‘Professor Chomsky’

As far as stress in sentences is concerned, some linguists (e.g. Varga 1983)
claim that, at the phonetic level, there are three degrees: primary ('), secondary
(), and non-stress (unmarked). Others (e.g. Kalmdan 1985) believe that there
are only two: presence (') and absence of stress (unmarked), and moreover,
the perception of primary stress does not necessarily mean that the syllable
in question has received more stress. It may gain its relative prominence as a
result of the loss of stress on the following phonological word, defined as the
entire string following the stress up to, but not including, the point at which
there is another strong stress, or the end of the sentence.

Thus, a neutral sentence will have identical stress patterns in Varga’s and
Kélman’s analyses.

(13) 'Tegnap 'Pal 'jatszott a 'kertben.
yesterday Paul played the garden-in
‘Yesterday Paul played in the garden.’
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In nonneutral sentences, however, the two approaches differ. For Varga, a
focused phrase must have primary stress and postverbal ones secondary stress
(14a), while for Kdlmdn the latter are unstressed (14b).

(14) (a) 'Tegnap 'Pal jatszott a kertben.
(b) 'Tegnap 'Pal jitszott a kertben.
‘It was Paul that played in the garden yesterday.’

It should be noted that according to both Varga and Kilman (cf. also
Kalman-Kornai 1988) the finite verb has to be destressed following a focused
constituent.® As far as postverbal constituents are concerned, however, it is
Varga’s proposal we will adopt here, that is, that words following the verb
retain some degree of phonetic prominence. This position is supported by a
minimal pair (cf. Varga 1983) which shows that if postverbal stresses were
all decreased to the zero level, the sentences in (15a) and (15b) could not be
distinguished, though in fact they have distinct pronunciations.

(15) (a) Csak 'most jottek a rabok.
only now came the prisoners
‘The prisoners have just come.’

(b) Csak 'most jottek ,arabok.
Arabs

‘Arabs have just come.’

Since these examples show that the stress on postverbal constituents is
not totally eliminated (or eradicated) as it is on the verb in sentences with
a focused element, we will use the term Stress Reduction (SR) here to refer
to the general phenomenon by which stress is reduced following a focused
constituent. The fact that the phonetic realization of this process is somewhat
different on the verb itself and on the postverbal constituents is not relevant
here.

3.2. l-palatalization

A number of the dental consonants of Hungarian become palatal in the envi-
ronment of a palatal segment. We will be concerned here, however, only with

3 Kaélmdn-Kornai’s formulation of the destressing rule is as follows, where ‘S’ stands
for syllable, ‘Sp’ for (more than) null syllable, ‘(...);’ for one or more of the item(s) in
parentheses, ‘*’ for accent, ‘f’ for a focused constituent and ‘#’ for sentence boundary:

(i) [r S0 $ S0 ) ([S0 § S0 1)1 —
[t So S So (S0 S So)1 ]/ — {4
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the palatalization of {, which follows a pattern slightly different from the oth-
ers. When [-palatalization (LP) applies, essentially what happens is that an
/1/ followed by /j/ becomes [j], resulting in the sequence [jj], as shown:

(16) I-palatalization

l—j/ ]

Considering the question of where LP applies in a broader sense, that is,
to morphemes and words, let us begin by examining those structures in which

the rule may and may not apply.* As the examples in (17) show, the rule
applies within a word between a base and suffix.

(17) tol-ja  tofjjJa  ‘he pushes it’
cél - juk  cé[jjluk ‘their aim’
fél —jen fé[jjlen  ‘let him fear’
LP also applies across the two members of a compound, as illustrated
in (18).

(18) fél — jegy fé[jjlegy ‘half price’
fal — jaré fa[jjlaro ‘wall walker (one who
walks through walls)’
szél — jegyzet  szé[jjlegyzet ‘margin note’
el — jonni e[jj]énni ‘to come away’
fel - jonni fe[jj]onni ‘to come up’

If we look now at sequences of words, we find that LP may apply in dif-
ferent positions within a phrasal constituent. The length of the constituents
appears not to be crucial, as the examples below show. The Is that may un-
dergo palatalization are in italics.

(19) (a) [az angol jaték|np
the English toy
(b) [ez a nagyon szép angol jaték|np
this very beautiful English toy
(¢) [az a nagyon j6l jitszott meccs]np
that very well played match

4 It should be noted that the application of LP is not obligatory. To some extent whether
or not LP applies between words seems to depend on the style of speech, more extensive
application being associated with less formal registers, though by no means can LP be
considered what has sometimes been called a “sloppy speech rule”. Rate of speech seems to
have little or no effect on the extent of LP application. A systematic study of the various
factors would be needed, however, to determine more precisely how they affect LP.
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[j6l jar]y-
well walks  ‘he fares well’  (lit. ‘he walks well’)
[P4l javéra]pp
Paul for-the benefit-of ‘for Paul’s benefit’

[til jeges]ap
too icy

LP can also apply across phrasal constituents in many instances, as illustrated
by the following examples, where phrasal constituents are labelled only as XP
or V (or V'); further distinctions are not necessary here.’

(20) (a)

(b)

(c)

[csak]xp [Pdl]xp [jar]v
only Paul  walks
‘Only Paul walks.’

[Pdl]xp [bottallxp [jdr]v [be]xp [az iskoldba]xp
Paul stick-with walks in the school-into
‘Paul walks with a stick into the school.’

(a legkisebb angol]xp  [jott]v [be]xp [a szobdba]xp
the smallest Englishman came in the room-into
“The smallest Englishman came into the room.’

[minden nyd!]xp [Jdnost]xp [szereti]y [a legjobban]xp
every rabbit John-acc. loves the best
‘Every rabbit loves John the best.’

[nem|prr [olvasol]ly [j6  széljegyzetet]xp
not read good margin note-acc.
“You don’t read good margin notes.’

[tegnap]xp [beszélgetett]y [Pdl]xp [Jdnossallxp
yesterday spoke Paul John-with
‘Yesterday Paul spoke with John.’
[Mari]xp [a kastélyban]xp [beszélgetett]y [olaszul]xp
Mary the castle-in spoke Italian
[Janossal]xp
John-with
‘In the castle Mary spoke Italian with John.’

5 Although some of the sentences in (20)-(22) are ambiguous without stress indications,
we will postpone the discussion of stress until the next section.
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It should be noted that LP may also apply across words where a (putative)
trace intervenes, as in (21).

(21) [e] [csak]xp, [Pdl]xp [fél]v [ei] [Jdnostdl]xp
only Paul fears John-from
‘Only Paul is afraid of John.’

Although LP may apply in many positions within a sentence, it is not
the case that it may apply across all sequences of two words, given the correct
segmental context. Examples of positions in which LP is typically blocked are
given in (22), where the relevant [s are in boldface.

(22) (a) [Pél]xp [Jénost]xp [lé,tta.]v
Paul John-acc. saw
‘Paul saw John.’

(b) [Pél]xp L]él]xp [gondolta]v [a dOlgOt]xp
Paul well thought the matter-acc.
‘Paul was right about it.’

(¢) [anydl]xp [Jénost]xp [szereti]y
the rabbit John-acc. loves
‘The rabbit loves John.’

(d) [Péﬂ]xp [Jél tudod]s [beteg]xp
Paul  well you-know sick
‘Paul, as you know, is sick.’

(e) [haiszoll]s [Jdnos]xp [haragudni fog]y:
if you drink John be angry  will
‘If you drink, John will be angry.’

(f) [minden nyiljxp [Jdnost]xp [sem]prT [szereti]y
every rabbit John-acc. not-even loves
‘Not even John is loved by every rabbit.’

(g) ([Marilxp [visszaél]y [Jdnos]xp [tiirelmével|xp
Mary abuses John’s patience-with
‘Mary takes advantage of John’s patience.’

(h) [Mari]xp [beszélgetett]y [olaszul]xp [Jdnossal]xp
Mary spoke Italian-in  John-with
‘Mary spoke in Italian with John.’

6 This is one possible constituent analysis according to E. Kiss.
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(1) [Pé.l]xp [fél]v [Jénostél]xp
Paul fears John-from
‘Paul is afraid of John.’

The data considered in this section reveal a complex pattern of LP applica-
tion and lack of application. While it is clear that LP may always apply within
words, including compounds, and within phrasal constituents, it is much less
clear where its application across phrasal constituents is permitted and where
it is prohibited. Particularly surprising are pairs of sentences such as (20g)
and (22h), or (21) and (22i). While the two sentences in each pair are quite
similar, LP may apply in the first but not the second one. If we look closely at
the sentences, however, we see that there is an important difference between
the first and second one in each pair. The first one contains a focused element
(i.e. a kastélyban and Pdl), while the second one is a neutral sentence in both
cases and thus does not contain a focused element. Since focus was also seen
to be relevant for the stress reduction phenomena, a reasonable question to

raise at this point is whether there is any overlap between the contexts of SR
and LP.7

7 Since native speakers’ intuitions about LP are often unclear, 22 native speakers of
standard Budapest Hungarian were tape recorded in November and December, 1987, to
provide more reliable data. The subjects a) read 29 sentences with sequences of /1l + j/
and b) performed a sentence completion task involving the same sentences. Of these, 4
items were omitted from our analysis because they were interpreted and stressed in more
than one (acceptable) way by our subjects. Of the 12 secondary school students and 10
teachers recorded, 5 sub jects were eliminated from consideration: 3 because their speech was
excessively deliberate and unnatural, and 2 because, throughout the sample, they applied
another rule, I-deletion, which made it impossible to determine whether it was this rule or
LP that was being applied. This left 17 subjects and 24 test sentences in two conditions, a
total of 816 items: 7 where no LP is predicted, 7 where it is predicted within words, and 10
where it is predicted across words. In a few instances, the responses were unintelligible, so
the final total is 809. The results are given below (see footnote 27 for a discussion of pauses).

Table 1
LP predicted No LP predicted
within words | across words total

N % N % N % N %
LP 160 67% | 182 54% | 342 59% 28 12%
No LP | 78 33% | 140 41% | 218 38% | 167 72%
Pause 0 0% | 16 5% | 16 3% | 38 16%

Total 238 338 576 233
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3.3. Relation between stress and LP

In order to best see the relation between stress and LP, let us review the exam-
ples of LP application vs. nonapplication just seen in light of the observations
made about stress above in 3.1. The cases of LP within a single word are
straightforward. There is one stress per word, on the first syllable, so we find
that LP applies to a string in which there is only one stress, and this falls on
a syllable to the left of the one containing the relevant /j/. The same is true
for compounds, in which the first member is the one that bears the stress; the
stress of the second member is lost. The items seen above in (17) and (18) are
repeated in (23), where stress indications have been added.

(23) (a) 'tolja  (b) ‘'féljegy ‘eljonni
'céljuk faljard 'feljonni
'féljen 'széljegyzet

Let us now compare the stress patterns of those cases in which LP applies
across constituents with those in which it does not.® We will return to the cases
of LP within constituents below. The sentences where LP applies (cf. (20) and
(21)) and does not apply (cf. (22)) are repeated with stress indications in (24)
and (25). Word stress is indicated by a double (") or single (') stress mark,
the latter indicating a reduced word stress; unstressed items bear no special
markings.® The word that initiates Stress Reduction is in italics.

(24) (a) Csak "Pdl jar.

b) "Pa&l "bottal jir 'be az 'iskoldba.

c) A "legkisebb 'angol jott 'be a 'szobaba.

d) "Minden nyul 'Janost szereti a legjobban.
)

e) "Nem olvasol 'j6 'széljegyzetet.

P

8 The results of the experiment on LP given in footnote 7 show 12% of cases where LP
was found in contexts in which no LP is predicted. Aside from some small percentage of
these cases which could be normally expected statistically, there appear to be two other
sources for these responses: a) possible restructuring of the intonational phrase, creating
additional environments for LP (cf. (59) in 5.2) and b) the application of another rule,
l-deletion, which would produce a result similar to that of LP. Although these are also
interesting phenomena, to examine them further would be beyond the scope of the present
paper. We will thus consider the relevant contexts from the point of view of the lack of LP
application.

9 Recall that the verb following a focused element is destressed by SR, while any subse-
quent constituents retain a level of word stress lower than that of the item that is the source
of the application of SR. For a discussion of how focus is determined, see 5.1.
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*Tegnap beszélgetett 'P4l 'Janossal.
*Mari a "kastélyban beszélgetett 'olaszul 'Janossal.
Csak "Padl fél 'Janostdl.

= R
—

(25) "Pal "Jdnost litta.

"P4l "j6! gondolta a 'dolgot.

A "nyil "Jdnost szereti.

"Pal, "jol tudod, "beteg.

Ha "iszol, "Janos "haragudni fog.
"Minden nyil "Jdnost sem szereti.
"Mari "visszaél "Janos "tiirelmével.
"Mari "beszélgetett "olaszul "Janossal.

‘Pal "fél "Janostdl.

=g ™o a0 o e

TN TN TN AT TN TN TN TN TN AN N N
TN g I A N

— o

While the generalization found in relation to stress and LP within words
does not hold for LP across constituents, where the syllable with the /j/ may
bear stress, there is nevertheless another generalization that holds for both
cases. That is, LP may apply any time there is a syllable to the left of the
one containing the /j/ that has a stronger stress than the one with the /j/.
This same generalization also holds for the cases seen above of LP applying
within a phrasal constituent, where stress is always on the leftmost element
that may bear stress in phrases in Hungarian (cf. 3.1). There is thus clearly a
link between stress and LP, though it is not possible to state the environment
of LP in straightforward terms directly in relation to stress since local stress
relations are not adequate for predicting whether or not the rule may apply.
If we consider the relative stress of two adjacent syllables (¢ and b), within
or across words, there are three logical possibilities: @ > b, a = b, a < b.
As Table 1 shows, the only relation which allows us to distinguish between
the application of LP and its absence is a > b. The other two stress patterns
permit LP to apply in some cases, but not in others.

Table 2

Stress relations

+LP -LP
a)a>b e.g. (24a, e) —
b)a=b e.g. (24c, f) (25a, b)
c)a<b e.g. (24d, h) (25e, 1)
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As far as the application of SR and LP is concerned, there is one more
observation that should be made. The only place in which we find LP operating
across words is within a single constituent and across constituents in sentences
in which SR also applies, but only to the right of the first syllable of the word
which initiates Stress Reduction. Thus, at least in part, the domains of SR
and LP overlap. In the remaining sections, we will address the problem of
accounting for these domains.

4. Syntax and the domain of SR and LP

Since SR and LP apply across words, but not just any sequence of words,
any account of their domains will have to involve syntax in order to specify
precisely under what conditions the rules may and may not apply. We will
first examine the possibility of accounting for SR and LP in terms of syntactic
constituents, and then proceed to a consideration of more complex types of
relations between syntax and the two rules in question.

4.1. Syntactic constituents

The simplest type of interaction between phonology and syntax is one in which
the constituents of syntactic structure are coextensive with the strings within
which phonological rules apply. Although, as was mentioned above, it has
been demonstrated elsewhere that such a simple relation is not tenable, we
will nevertheless go through the demonstration that it cannot account for the
Hungarian data since it is still currently assumed that SR can be predicted
solely on the basis of syntactic tree structures (cf. among others Horvath 1981,
1986; E. Kiss 1981, 1987a). Let us consider the three structures in (26a—c),
corresponding to a sentence consisting of one verb preceded by three and fol-
lowed by two constituents, as it would be represented in the syntax of Horvath,
E. Kiss and Kenesei/Maréacz (cf. 2 above).1°

10 Note that in (26a), Horvath’s type of analysis, the constituent in position 1 is attached
to S by Chomsky Adjunction. This is a topic constituent, and since Horvath mentions
preposing only in passing and in relation to nonadjuncts, it is not clear how other topics
should be incorporated into the tree.
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(26) (a) s

COMP

XP
1
(c) S
/\
XP XP XP V"+Infl XP XP

[y
N
w
&
W
2}
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The examples in (27) are sentences with all six positions filled. The readings
of these sentences are intended to have focus on the constituent immediately
preceding the verb.

(27) 1 2 3 4 5

(a) [tegnap] [Péter] [a parkban] [kérdezte] [az angol jatékrdl]
yesterday Peter the park-in asked the English toy-about

6

[Janost]

John-acc.

‘Yesterday Peter asked John about the English toy in the park.’
1 2 3 4 5 6

(b) [Jénossal] [Julia] [a parkban] [jitszott] [tegnap] [egy meccset]
John-with Julia the park-in played yesterday a match-acc.
‘Julia played a match with John in the park yesterday.’

1 2 3 4 5 6
(¢) [a parkban] [P&l] [jatékbdl] [verte] [nyakon] [Pétert]
the park-in Paul playfully hit neck-on Peter-acc.
‘Paul playfully hit Peter on the neck in the park.’

Since we are assuming a focus reading of the items in (27), the only way
these sentences can be pronounced as far as stress is concerned is with the
usual stress on positions 1 and 2 and with SR applying to positions 3-6, as
indicated in (28).
(28) (a) "Tegnap "Péter a "parkban kérdezte az 'angol 'jatékrdl 'Janost.

(b) “"Janossal "Jilia a "parkban jitszott 'tegnap egy 'meccset.

(¢) A "parkban "P&l "jatékbodl verte 'nyakon 'Pétert.
As far as LP is concerned, it should be noted that it may apply between words
that are part of the string to which SR has applied, i.e. 3-6. Specifically, it may
apply within position 5 in (27a) and between 5 and 6 in the same sentence. It
does not apply between 1 and 2 in (27b) and between 2 and 3 in (27c).

The syntactic structures proposed by Horvath (26a), and by E. Kiss (26b),

include a constituent that is coextensive with positions 3-6, VP and S', respec-
tively,
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Thus far, it seems that the syntactic structure in (26¢) cannot account
for the rules under investigation. Both (26a) and (26b), on the other hand, do
provide constituents that can account for the application of the rules. Let us
now examine two more sentences to see whether the structures in (26a) and
(26b) still hold up.

(29) 1 2 3 4

(a) [tegnap] [Péter] [a parkban] [beszélgetett]

yesterday Peter the park-in spoke
5 6

[mindenkivel] [még az angol jatékrol is]
everyone-with even the English toy-about also
“Yesterday in the park Peter spoke with everyone
even about the English toy.’

1 2 3 4

(b) [tegnap] [Péter] [a parkban] [beszélgetett]
yesterday Peter the park-in spoke

5 6
[mindenkivel] [Jdnosrol]
everyone-with John-about
‘Yesterday in the park Peter spoke with everyone
about John.’

On the basis of the relation between constituent structure and SR, we would
expect the sentences in (29) to have the same stress patterns as those in (27).
They do not, however, and instead may have the fairly different ones seen in
(30).

(30) (a) "Tegnap "Péter a "parkban beszélgetett *mindenkivel
még az "angol 'jatékrdl is.
(b) ‘"Tegnap "Péter a "parkban beszélgetett "mindenkivel
‘Janosrdl.

If, as was seen above, VP and S' are the constituents within which SR applies
in the Horvath and E. Kiss models, then there is no way to account for the
unreduced stress in positions 5 and 6 in (30a) and SR and LP in positions 5
and 6 in (30b).

Finally, it should be recalled that in neutral sentences there is no SR.
Consequently, the only place LP may apply is within a word or across words
in a single constituent. In such cases, all of the models exemplified in (26)
would need a special stipulation to the effect that only the terminal nodes of
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the syntactic trees illustrated are relevant in determining the application of
the rules in question.

The conclusion we must draw at this point is that none of the three types
of syntactic analyses of Hungarian examined here provides constituents that
correctly delimit the strings within which SR and LP apply. These rules of
Hungarian are thus no exception to what has been found on the basis of other
languages, namely that syntactic constituent structure alone cannot predict
where phonological rules which operate above the word level may apply.

4.2. More complex relations between syntax and phonology

Since the application of SR and LP cannot be accounted for solely on the
basis of syntactic constituents, we will now examine these rules in light of sev-
eral recent proposals for more complex types of interactions between syntax
and phonology. Specifically, we will consider three such approaches, which we
will refer to as the c-command, the metrical grid and the prosodic constituent
approaches. Before analyzing the Hungarian data, though, we will first out-
line those aspects of each proposal that are relevant to our analysis. It should
be noted that all three proposals share the assumption that the only syntac-
tic information that may be involved in the syntax-phonology interaction is
that which is found in surface syntactic structure, though the specific type
of information and the nature of the interaction vary from one approach to
another.

According to the c-command approach, proposed by Kaisse (1985), phono-
logical rules that apply in larger domains than the word may be of one of
two types: fast speech rules or external sandhi rules.!! It is proposed that
the former are the purely phonological rules of a language in that they only
make reference to phonological information. The latter, on the other hand,
require reference not only to phonological information, but also to syntactic
or morphological information. Since we are concerned here precisely with the
interaction between syntax and phonology, we will limit our discussion to the
second category of rules.

According to Kaisse’s proposal, only two syntactic notions may play a
role in the syntax-phonology interface. These two notions form the basis of
the following two parameters:

11 These are distinct from still another category of rules, those that involve cliticization
and are, according to Kaisse, handled by the syntactic or morphological component of the
grammar.
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(31) (a) C-command Condition: one of the words must c-command the
other.!?
(b) Edge Condition: the sandhi pair (i.e. the words participating in the
phonological rule) must be on the edge of the constituent that con-
tains them. (Kaisse 1985, 186)

When values are supplied for each of these parameters, the result is the spec-
ification of the environment of the sandi rule in question.

Thus, what the c-command approach predicts is that any phonological
rule that is sensitive to syntactic information may apply only to a sequence
of two words at a time, and only if the words are in the required syntactic
relation to each other. There is no notion of domain in the sense of a string
of potentially varying length extending from one point to another, nor con-
sequently, as Selkirk (1986) points out, of the limit (i.e. beginning or end) of
such a string.

The metrical grid approach, a proposal advanced by Selkirk (1984), at-
tributes the fundamental role in determining where a given (external) sandhi
rule will apply to the rhythmic structure of the sentence, as expressed in terms
of the metrical grid.!® Since grid structure is built on the basis of syntactic
structure, it is precisely in the area of grid construction that we find an in-
teraction between syntax and phonology. Another area of interaction involves
the assignment of intonational structure to the surface syntactic structure of
a sentence.

The aspect of grid construction that explicitly brings syntax and phonol-
ogy above the word into contact is the assignment of silent demibeats, or po-
sitions in the representation of a sentence that do not correspond to phonetic
material. This is achieved by the rule in (32).

(32) Silent Demibeat Addition
Add a silent demibeat at the end (right extreme) of the metrical grid
aligned with

12 1t should be noted that the definition of c-command used by Kaisse (p. 159) is that of
domain c-command, according to which “in the structure [xmax ... o ...], X™*" is defined as
the domain of . Then o c-commands any # in its domain”.

13 Note that Selkirk’s use of the term “sandhi” is not the same as that of Kaisse. While
for Kaisse sandhi rules are precisely those that are not affected by rate of speech, for Selkirk
sandhi rules are those that are affected by rate of speech.
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(a) a word,

(b) a word that is the head of a nonadjunct constituent,
(c) a phrase,'

(d) a daughter phrase of S. (Selkirk, p. 314)

Since, according to Selkirk, whether or not a given external sandhi rule applies
depends on the amount of time (in relation to the silent demibeats) intervening
between two segments, the more quickly a sentence is uttered, the less time
there will be between the segments in question, and consequently, the more
environments there may be for the application of the rule.

The other aspect of the syntax-phonology interface in Selkirk’s approach
is not directly related to grid structure. Here, instead, intonational phrasing is
assigned freely to the surface syntactic structure of a sentence. Thus, although
syntactic structure and phonological (i.e. intonational) structure are related to
each other by such a mapping, it is not the case that the syntactic structure of
a sentence determines its intonational phrasing. While the structures created
by Silent Demibeat Addition serve in the determination of the application of
external sandhi rules, according to Selkirk, intonational phrases do not.

Finally, it should be noted that although the metrical grid approach and
the c-command approach account for the application of phonological rules
above the word level in very different ways, the two approaches have in common
the fact that neither one makes use of the notion of domain, a string throughout
which a rule applies.

The third approach we will consider is the prosodic constituent approach,
as proposed in Nespor—Vogel (1986). Though the prosodic theory of the inter-
face between syntax and phonology actually dates back to earlier works such
as Selkirk (1978, 1980), and Nespor—Vogel (1982), we will not consider these
further here since they differ in a number of crucial ways from Nespor and
Vogel (1986). According to the prosodic constituent approach, phonological
structure is organized into a set of hierarchically arranged n-ary branching
constituents ranging from the syllable to the phonological utterance. The var-
ious phonological constituents are defined on the basis of (morpho-)syntactic
structure, though the phonological constituents are not necessarily isomorphic
to any constituents found elsewhere in the grammar. It is thus the rules that
map (morpho-)syntactic structure onto prosodic structure that define the na-
ture of the relation between syntax and phonology in the prosodic constituent
approach.

14 Note that Selkirk (p. 315) stipulates that (32c) must be restricted by a constraint
such that when a phrase consists only of one word, the structure does not receive a second
demibeat (i.e. in addition to the one assigned by (32a)).
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It should be noted that in addition to the interaction between syntax and
phonology in the prosodic constituent approach, there is also an interaction
between semantics and phonology, at least at the two highest levels of the
phonological hierarchy, the intonational phrase (IP) and the phonological ut-
terance (U). The notion of focus and certain abstract semantic relations such
as those expressed in English by and, therefore and because are needed in
assigning stress, and accounting for restructuring in IP and U, respectively.

The prosodic constituent approach differs from the other two with re-
spect to the treatment of external sandhi rules.!> Since the various prosodic
constituents delimit strings of different lengths, it is possible according to Ne-
spor and Vogel’s proposal to make reference to domains of application of rules
corresponding to the prosodic constituents. Specifically, it is claimed that ex-
ternal sandhi rules apply only in relation to strings that can be defined in
terms of these domains. That is, they may apply throughout such a domain,
at its beginning or end, or at the juncture of two domains.

Before concluding this section on prosodic constituents, it should be
pointed out that Selkirk (1986) has taken a position in favor of a prosodic
domain approach more along the lines of her earlier work and the proposal
discussed here, thus moving away from the position taken in the metrical grid
approach. The rules Selkirk uses to construct the prosodic constituents, how-
ever, differ from those found in Nespor—Vogel (1986). We will not go into them
in detail here; it is sufficient to observe that the way constituents are created
in Selkirk’s new system is by marking the ends of certain types of syntactic
constituents. The string between the end of one such constituent and the end
of the next constituent is then a prosodic constituent.

In the following sections, we will examine the SR and LP data in light
of the three approaches to the syntax-phonology interface just described. In
order not to bias our evaluation of these proposals in relation to SR and LP
by our choice of the syntactic model of Hungarian, we will consider each one
in terms of all three of the models discussed above.

15 1t should be noted that the definition of sandhi rule used in the prosodic constituent
approach, as in Selkirk’s (1984), includes only those rules that may be formulated uniquely
in terms of phonological structure, following the syntax-to-phonology mapping, though no
reference is made to rate of speech. They are thus opposed to those that must make direct
reference to syntactic information, the sandhi rules in Kaisse’s system.
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4.2.1. The c-command approach

In relation to the c-command approach, it should be noted first of all that
this approach can only be applied to a configurational type of syntactic struc-
ture. The notion of c-command thus applies only in a very limited way to
the models of E. Kiss and Kenesei/Mardcz. Specifically, the definition of do-
main c-command used by Kaisse will only apply to the elements found within
the phrasal nodes that are daughters of some S, though not between such
phrases. Thus, of all the cases of LP application seen in 4.1, the only ones the
c-command approach can account for are those between angol and jdtékral
in (27a) and (29a). It does not even make sense to discuss SR in relation to
these words alone since SR applies to much broader contexts. There is more
chance the c-command approach can work in relation to Horvath’s analysis of
Hungarian syntax since it is configurational in nature. In a tree structure such
as the one in (26a), the verb in position 4 would c-command positions 3, 5 and
6. Since segmental external sandhi rules such as LP require that the segments
involved be adjacent at some level, the relation between 4 and 6 is irrelevant.
Assuming there is no additional edge requirement, the c-command approach
can predict LP between positions 3 and 4 and between 4 and 5, of which we
have no examples in the sentences with 6 positions, though relevant cases were
seen above in (24b) and (24e), respectively. Note that it will also work within
a single constituent, and thus between angol and jdtékrol once again. It also
correctly predicts the lack of LP between positions 1 and 2 and positions 2
and 3 in the example seen in (27c). It cannot, however, predict LP between
5 and 6, where, in fact, the rule applies, as was seen in (27a) and (29b). It
should be recalled, moreover, that the c-command approach only accounts for
rules applying to pairs of adjacent words; it does not define longer strings as
domains for sandhi rules. It cannot, therefore, account for SR, the environ-
ment of which is not defined in relation to two words, but rather precisely to
sequences of varying length, depending on the sentence. Even as far as LP is
concerned, the fact that the rule must operate on two words at a time means
that the instances of LP within words must be treated separately, by lexical
phonology, according to Kaisse. The only way to get SR to apply throughout
a given string, and to account for word-internal and wordexternal LP with
the same rule, would be to consider them both to be fast speech rules. Such a
solution is not acceptable, however, since neither of the two rules is associated
with a particularly fast tempo, and even more problematically, neither one
applies “across the board”, without reference to anything but phonological
information; as required by Kaisse’s definition of fast speech rules. Thus, SR
and LP represent a type of phonological rule that is systematically excluded
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by the c-command approach: one which is sensitive to more than phonological
information but which applies throughout strings that may be longer than a
sequence of two words and shorter than an entire sentence.

4.2.2. The metrical grid approach

The metrical grid approach can, in principle, apply to nonconfigurational as
well as to configurational structures. By way of evaluation of this approach, let
us consider the sentences examined above (27a—c), repeated in (33). The way
the silent demibeats would be introduced in relation to the six positions in
such sentences is given in (34i), (34ii) and (34iii) for the Horvath, E. Kiss and
Kenesei/Maracz models, respectively. Lines (a)-(d) correspond to Selkirk’s
four rules of Silent Demibeat addition (cf. (32) above).1®

(33) 1 2 3 4
(a) [tegnap] [Péter] [a parkban] [kérdezte]
yesterday Peter the park-in  asked
5 6
[az angol jdtékrdl]  [Janost]
the English toy-about John-acc.
‘Yesterday Peter asked John about the English toy in the park.’

1 2 3 4 5
(b) [Janossal] [Jilia) [a parkban] [jatszott] [tegnap]
John-with Julia the park-in played yesterday
6
[egy meccset]
a match
‘Julia played a match with John in the park yesterday.’

16 The silent demibeats (SD) in line b have been placed in parentheses in (i) and (ii) as a
result of the ambiguity of applying Selkirk’s rule to both Horvath’s and E. Kiss’s structures
since in some cases position 1 contains an argument (e.g. (33b)) and thus requires an SD,
while in other cases it contains a free adjunct (e.g. (33a, c)) and thus does not require an
SD. Our SD assignment is based on an extrapolation of Selkirk (1984), since she does not
specify how non-argument phrases at the level of S are to be treated. In (iii), we have placed
parentheses around the x in position 4, following the verb, because it is unclear from Selkirk’s
proposal how the verb should be treated in Hungarian, where V' differs significantly from
VP in configurational structures. The parentheses around the other x’s indicate that each
position might or might not be filled with a nonadjunct constituent.

The SDs are in parentheses in line ¢ because every one of them follows a phrase that
may consist of a single word (cf. footnote 12).

The SDs in parentheses in line d are those which are daughters of S’ or S*, positions
which are not discussed by Selkirk (1984).
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1 2 3 4 5
(c) [a parkban] [Pal} [jatékbdl] [verte] [nyakon]
the park-in Paul playfully hit neck-on
6
[Pétert]
Peter-acc.
‘Paul playfully hit Peter on the neck in the park.’

(34) 1 2 3 4 5 6
(i) (a) X X X X X

(0 x xox (x) (x)
)

(ii) (a) X X X

VN
o
~
—
>
S
—~
<
Nt N N’
~—~
»
g
S O x X
~~
e
~
~~
»
p—

(iii) (a) X X
by x (0 B & & ©®
() ) x x ® ® &

(d) X X X X

The fewer silent demibeats there are between two words, the more likely it
is that an external sandhi rule will apply in that position. Not one of the
representations in (34) comes close to providing the appropriate environments
for SR and LP for sentences such as those in (33). We will not list all the
difficulties here, but what the reader should note is that in each of the repre-
sentations there are words between which the rules should be blocked that are
rhythmically the same or closer than others between which the rules should
apply. Compare, for example, the juncture of 1-2 with that of 5-6.
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4.2.3. The prosodic constituent approach

In order to evaluate the prosodic constituent approach, it is necessary to de-
termine whether one of the constituents in the hierarchy corresponds to the
domain of application of SR and LP, given any of the three syntactic analyses
available. To begin with, we can exclude the phonological utterance (U), since
it includes the entire string dominated by the highest node in the syntactic
tree. This cannot be the appropriate domain, given that the rules in question
are often blocked at specific points within a sentence. The next smaller con-
stituent, the intonational phrase (IP), must also be excluded on the grounds
that it often delimits a domain which is too broad. All of the sentences we have
been considering in this section, for example, would be analyzed as consisting
of a single intonational phrase each, since each one corresponds to a single
root sentence in the syntactic tree and does not contain any of the types of
constructions that obligatorily form intonational phrases on their own (e.g.
parentheticals, vocatives). The constituent below IP, the phonological phrase
(), is defined by Nespor-Vogel (1986) only for configurational structures.
We can thus examine this constituent only in relation to Horvath’s analysis
of Hungarian, and to those places in the two others where a configurational
structure appears. If we take the recursive side in Hungarian to be the left side
with respect to a head, the phonological phrase would be defined as consisting
of a clitic group (i.e. the next smaller prosodic constituent) containing the
head of a phrase, X, plus all the material to its right up to, but not including,
the next clitic group containing a head outside of the maximal projection of
X. Let us consider this definition in relation to the sentence in (27a), repeated
in (35).

(35) 1 2 3 4
[tegnap] [Péter] [a parkban] [kérdezte]
yesterday Peter the park-in  asked
5 6
[az angol jétékrdl]  [Janost]
the English toy-about John-acc.
‘Yesterday Peter asked John about the English
toy in the park.’

According to the above definition, the phonological phrase structure of (35)
would be that in (36), as applied to Horvath’s model.

(36) [tegnap], [Péter], [a parkban], [kérdezte az angol jatékrdl Janost],
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If we were to posit ¢ as the domain of application of SR and LP, this would
account for the observed lack of application of these rules (where the correct
segmental context occurs in the case of LP) between positions 1 and 2 and
between 2 and 3. It would also account for the application of the rules between
4 and 5, and 5 and 6. It could not, however, account for their application
between 3 and 4 in sentences such as those in (27) and (35). It should also
be noted that 4-6 would incorrectly form a single ¢ in a neutral sentence. In
E. Kiss’s model, where S° is the maximal projection of V, the six positions
would be grouped into ¢s in the same way as in Horvath’s analysis. In the
Kenesei/Maricz model each of the six positions would correspond to a ¢,
and thus not predict any of the applications of the rules across constituents.
Thus, on the whole, the prosodic constituent approach fails to account for the
phonological rules under investigation, as do the other two approaches.

Before concluding this section, for the sake of completeness, we will also
briefly examine Selkirk’s (1986) phonological constituents. Essentially, they
can be identified by placing brackets at the right (or left) end of words and
phrases: |word and ]xmax- We will not be concerned here with the domain
identified as the phonological word since SR and LP must be allowed to apply
in a domain consisting of more than one word. The only other possibility is
the phonological phrase, determined in relation to the ends of X™2X,

Let us consider again the sentences seen in (27)/(33). If we assume that
the X™2* brackets are to be placed at the left end of the appropriate syntactic
constituents, we end up with five phonological phrases in Horvath’s model,
where X™** and V form a single phrase. The result for the E. Kiss model is
the same as that for the Kenesei/Maricz model, and it is incorrect. That is,
we would place a bracket at the left of each of the six positions, creating one
phonological phrase per position. If we place the X™2* brackets to the right
of the relevant syntactic phrases, we end up with the same results for the
Horvath and E. Kiss syntactic structures, but slightly different ones for the
Kenesei/Mardcz structure, as indicated in (37a) and (37b), respectively.

(37) (&) [1][2][3][4 5][6] phonological
phrases

(b) [1]{2](3][4][5][6]

At this point, it might seem that there is no hope of accounting for SR
and LP in any systematic way. What we believe is that this is true if the
only type of nonphonological information considered is syntactic constituent
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structure. It will be demonstrated in the next section, however, that there is
indeed a “system” to the phenomena in question, but it depends crucially on
the introduction of semantic information as well.

5. Accounting for SR and LP

It has often been noticed that there is some connection between the stress
pattern and the semantics of a sentence in Hungarian, especially such notions
as topic and focus (cf. also 3.3 above). As these notions constitute part of the
logical form (LF) component of the grammar, we will first briefly outline the
relevant principles of LF and how they apply to Hungarian. It will be shown
subsequently how scope relations and whether or not an item bears a logical
function relate directly to the application of LP and SR. At this point, too, we
will be forced to choose among the three models of Hungarian syntax we have
been considering all along: only the “flat” structure proposed by Kenesei and
Maricz will allow us to account for the phenomena under investigation. Finally,
we will propose a way of integrating the appropriate semantic notions with
syntactic and phonological structure to provide a simple and straightforward
account of LP and SR. Specifically, we will propose that the domain of these
rules is the prosodic constituent IP (i.e. intonational phrase), and that the
mapping rules that construct this phonological constituent must take not only
syntactic, but also semantic, information into consideration.

5.1. The contribution of logical form

The surface order of the constituents of a Hungarian sentence does not depend
on their grammatical functions. Instead, in general, it is determined by their
logical functions, or rather, in terms of current grammatical theory, the other
way around: the linear order of maximal projections determines the logical
form of the sentence. By way of illustration, consider the following examples,
in which the sentences of each pair differ as far as the order of constituents,
in terms of their grammatical functions, is concerned, but not as far as their
scope relations and stress patterns are concerned:

(38) (a) "Mindenki 'Pétert kérdezte 'meg.
everyone-nom. Peter-acc. asked perf.
‘For every person z, it was Peter = asked.’

(b) "Mindenkit 'Péter kérdezett 'meg.
everyone-acc. Peter-nom. asked perf.
‘For every person z, it was Peter that asked z.’

Acta Linguistica Hungarica 39, 1989



PROSODIC PHONCLOGY IN HUNGARIAN 177

(39) (a) "Péter kérdezett 'meg 'mindenkit.
‘It was Peter that asked everyone.’

(b) "Pétert kérdezte 'meg 'mindenki.
‘It was Peter that everyone asked.’

(40) (a) Nem "Péter kérdezett 'meg 'mindenkit.
not
‘It wasn’t Peter that asked everyone.’

(b) Nem "Pétert kérdezte 'meg 'mindenki.
‘It wasn’t Peter that everyone asked.’

(41) (a) "Péter nem kérdezett 'meg 'mindenkit.
‘It was Peter that didn’t ask everyone.’

(b) "Pétert nem kérdezte 'meg 'mindenki.
‘It was Peter that not everyone asked.’

(42) (a) Nem "Péter nem kérdezett 'meg 'mindenkit.
‘It wasn’t Peter that didn’t ask everyone.’

(b) Nem "Pétert nem kérdezte 'meg ‘mindenki.
‘It wasn’t Peter that not everyone asked.’

In each of these examples, the linear order of focus, negation and the universal
quantifier fully determines the relative scopes of these elements. In descriptive
terms, we can say that the various constituents of Hungarian sentences, with
or without a logical reading, line up as shown in Fig. 1, where ‘Q’ = quantifier,
‘XP’ = any maximal projection without a lexically specified logical function,
and commas signify arbitrary order. Except for the verb, all constituents are
optional. (Recall that Hungarian is a pro-drop language, so it can have sen-
tences that consist solely of a finite verb.)

Initial Field Quantifier Field Verb Postverbal Field

XPs (“topics”), | Even-phrase | Neg|Universal Qs|only | XP Neg+V | XPs, Even-phrase,

Existential Qs, No-phrases (focus) No-phrases,

Downgraded uni- Existential Qs,

versal Qs wh- Universal Qs
phrases

Fig. 1. Fields in Hungarian sentences

Within the Quantifier Field (QF), the elements are strictly ordered, and any
constituent in QF takes scope over any other one to its right, whether it is
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in QF too, or not. Observe that QF only contains expressions that carry a
logical function, which we will call operators here; no nonoperator may occur
in QF.17

Since operator status and scope relations are crucial to the question of
word order in Hungarian, we will briefly consider how they are determined.
As is well known, LF is responsible for attributing to the various operators
their logical readings and assigning them scopes. The latter is achieved by the
LF version of move-a : quantifier raising (QR). A quantifier can have scope
over some expression if and only if the quantifier c-commands it. Thus QR
moves constituents from A-positions to non-A-positions by Chomsky-adjoining
them to phrasal nodes including S (cf. May 1985). QR accounts for scope
asymmetries in subject and object positions.!® Now, if phrase structure (PS) is
flat in Hungarian as suggested by independent considerations, all the operators
c-command one another and their relative scopes are not determined by their
grammatical functions, as they (in effect) are in configurational languages. We
may suppose that LF assigns operator status to the appropriate categories in
familiar ways on the basis of lexical specifications of their content. The only

17 There are also co-occurrence restrictions between operators that are due to constraints
on relative scopes such as prohibitions against any operator appearing to the left of a wh-
phrase (cf. (i)-(ii)), or against a wide-scope universal quantifier followed by negation (cf.
(iti)-(iv)). It is possible, however, to have a downgraded universal quantifier followed by
negation, as in (v).

(i) *Még Pal is kit kérdezett meg?
even Paul-nom. prt. who-acc. asked perf.
(i)  Kit kérdezett meg még Pil is?
‘Who did even Paul ask?’
(iii) *"Pdl "mindenkit nem kérdezett 'meg.
everyone-acc. not
(iv) P&l nem kérdezett meg mindenkit.
‘Paul didn’t ask everyone.’
(v) 'Pél "mindenkit "nem kérdezett ‘meg.
‘idem’
We will not go into the co-occurrence restrictions within QF further here, however,
since this is beyond the scope of the present paper.
18 Compare (i) and (ii):

(i) (a) What did everyone buy for Max?
(b) [s' what; [s everyonej [5 ¢j buy e; for Max]]]
(ii) (a) Who bought everything for Max?
(b) [s+ whoj [s ej [vp everything; [vp bought ¢ for Max]]]]
In (ib) either quantifier can have scope over the other since both are immediately
dominated by the same maximal projection, S', thus they c-command one another. In (iib),
however, everything does not c-command who, therefore it has narrow scope.
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exception is the constituent that is to be assigned focus function. Focus is
assigned simply by (optionally) ascribing it to the category node immediately
preceding the (finite) verb.!® We will assume that all operators are marked by
a diacritic [+0S] and no nonoperator is so marked.

Next let us consider scope assignment. Ignoring the various language spe-
cific restrictions on scope relations for the time being, it is always the leftmost
operator that has the widest scope. Let LF, then, mark this constituent by the
diacritic [+SC]. All the other operators will be ordered with respect to scope in
relation to the constituent bearing the feature [+SC].2% Note that the diacritic
[+SC] or an equivalent device to determine which quantifier has the largest
scope, which is independently needed for LF interpretation, in effect draws the
boundary between the Initial Field and the Quantifier Field in Fig. 1.

We will not go into further detail about the proposals concerning the
rules and principles within LF here; however, see Kenesei (1986, 1989) for
a discussion of some of these. Though we believe our approach is correct, it
should be noted that the question of the existence of QR is not crucial; even
if QR must be an integral part of LF, it will in any case, yield the appropriate
scope relations, and that is all that must be taken into account here. The issue
of whether the logical form of sentences is hierarchical is immaterial. Finally,
we will make use of the features introduced here for ease of exposition, leaving
open the possibility that they may represent completely different mechanisms
of derivation.

Let us now consider some of the examples of LP contexts and stress
patterns seen above, supplemented with the features that the relevant rules
of LF contribute to their structures.?! Only features with positive values are

19 Or more precisely, it is assigned to the one before (Verb +) Tense, since verbs can also
carry focus function. For more details, see Kenesei (1986).

Note also that if Culicover-Rochemont’s (1983) proposal for Strong Assignment in
syntax is not followed, focus assignment will also have to be part of the LF component
in configurational languages. In this case, some device is needed by which LF and the
phonological component are associated, for example, the mapping rules that build (prosodic)
phonological structure on the basis of various types of nonphonological information.

20 This may perhaps be regarded as comparable to Chomsky’s (1981) “Assume a GF”,

proposed to account for the freedom of NP ordering with respect to grammatical function
in Japanese.

21 Note that the contexts for LP are rather restricted in the Quantifier Field since, pro-
ceeding from left to right in Fig. 1, even- and no-phrases are accompanied by particles
ending in /f/, /e/ or /m/; the negative can end in either /m/ or /e/; and the word for
‘only’ ends in /k/. That leaves only universal quantifiers and focus to be examined for LP

in QF.

Acta Linguistica Hungarica 39, 1989



180 ISTVAN KENESEI-IRENE VOGEL

indicated; [+SC] implies [+OS]. The Is that undergo LP are in italics, while
those that do not are in boldface.

(43) (a) [["Tegnaplpp [beszéltly [Pdllnp  ['Jdnossal]lnp]s
[+5C]
yesterday spoke Paul-nom. John-with
‘It was yesterday that Paul spoke with John.’
(b) [['Péllnp ["Janossallnp ["tegnaplpp [beszélt]v]s
[+5C]
‘idem’
(44) [["Minden angol]np ['Jdnossal|yp [beszélt]y ['el6szér]pp]s
[+SC] [+08]
every Englishman John-with  spoke first-for

‘For every Englishman z, it was John that z first
spoke with.’

(45) [["Pallnp ["Jdnossal]lnp [beszélt]y [‘elészor)lppls
[+SC]
‘It was John that Paul spoke with first.’

(46) [['Pé.l]Np ['bottaI]Np [jér]v ['be]pp [az 'iSkOlé,ba,]Np]s
[+SC]
Paul-nom. stick-with walks in the school-to
‘It is a stick that Paul walks into the school with.’

(47) [["Paljnp ["jatékbdl] ["Janosra]np [iitott]v]s
[+SC]
Paul-nom. play-from John-on patted
‘It was John that Paul playfully patted.’

(48) [["Minden nydl]np ["Jdnost]np sem [szereti]v]s
[+08] [+SC]
every rabbit John-acc  not-even loves

‘Not even John is loved by every rabbit.’??

22 This sentence contains a downgraded universal quantifier.
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(49) (a) [['Pé.l]Np ['fél]v ['Jé.nost(')l]Np]s
Paul-nom. fears John-from
‘Paul is afraid of John.’

(b) [[*Pal] [fél]v ['Janostdl]np]s
[+SC]
‘It is Paul that is afraid of John.’

What these examples show is that LP is possible across constituents whenever
the appropriate segmental context occurs to the right of the operator that has
the widest scope, i.e. the one marked [+SC]; it is blocked, however, between
constituents to the left of [+SC]. In other words, scope relations, which are
computed for totally independent reasons, play a crucial role in the application
of LP.

Scope relations also play a role in determining the stress pattern of a
sentence. Specifically, those words that bear [+SC] or [+0S] (as well as certain
words to the left of [+SC]) are assigned the type of stress we have been marking
with a double stroke (i.e. *), though, as we discuss below, minor readjustments
may take place under certain circumstances. The relationship between SR and
LP can thus be seen in the asymmetry both display in relation to the positions
to the left and right of [+SC]. That is, both may apply only to the right of
the word bearing [+SC]; if no word bears [+SC], as in (49a), neither rule may
apply (across constituents).

As far as LP within constituents is concerned, it should be noted that
the rule may apply regardless of the presence or absence of [+SC]. Thus, LP
applies within a constituent to angol but not across constituents to jdtékrol in
(50), a neutral sentence where no item bears the feature [+SC].

(50) [["Péter]np ["beszélgetett]y [az "angol 'jatékrél|np] ["Jdnossal]np]s

In such cases, the domains for SR and LP do not coincide. Logical function
is also irrelevant for LP application within words, including compounds, and
thus in these cases, too, the contexts for SR and LP are different.

Thus far we have only examined the possibility of combining LF infor-
mation with the flat syntactic structures proposed by Kenesei and Maricz. In
fact, if we make use of either of the “hierarchical” models proposed for Hun-
garian, it turns out that the difficulties in accounting for LP and SR become
insurmountable. Consider, for example, the structures assigned by E. Kiss to
(49a, b), given in (51a, b).
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