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ABSTRACY ’ -
Italian is a language in which discourse
level informational strategies are easily
detectable at sentence level. When arguments
of a certain predicate do not constitute new
information they are adjoined as clitic to
the front of the verb; subject arguments
constituting the theme of a discourse or
text are left unexpressed. All relevant
information on the contrary is highlighted
means of a variety of structural means:
these are wusually accompanied by phonetic
signals -mostly at the level of intonational
contours. Semantic foous can be char
acterized by phonological structure,
syntactioc structure and pragmatic or full
semantic representation. Only emphatic and
contrastive focussing requires Pragmatic or
full semantic representation: this is not
generated by available grammatical com
ponents of rule systems for speech
synthesis, currently presented in the
literature.The two remaining levels of
representation, the phonological and the
syntactic ones, enable a system of synthesis
by rule to realize focus structure in most
cases. Relevant semantic information is
passed on to the syntactic component from
the lexicon, which must be highly
articulated. The remaining components
activated in a system for synthesis by rule
are the morphological and the phonological
ones.
Phonetically speaking, the focussed cons
tituent can be characterized by a peak with
Low or High tone, aligned with word-stress,
accompanied by a preceding H/L tone and

sometimes followed by a L tone in
coincidence with an Intonational Group
boundary. Intonational Groups (IGs)

constitute the higher phonological structure
and are defined on a syntactic~-semantic

level, as the .root sentence including the
higher S node and its complements and
modifiers. Moreover, we found out that to
obtain a satisfactory definition of focus

the highest-lowest peak in F, value is not
sufficient as an acoustic correlate. Foocus
is defined as a relation over two adjacent
tonal assignments, in terms of the rate/s of
change of the F, curve.

INTRODUCTION

In a previous paper[l]jwe distinguished

" frames,

between Phonological Foous (FF) which gives
rise to wunmarked Focus Assignment ules
(FAR), and Logical Focus (LF) which gives

rise to marked FAR. The former constitutes a
case of default sentence level rule which
associates a certain basic pitch contour
with each Intonational Group(IG). Basic
intonational contours of a certain language
are usually defined generalizing over a set
of illocutionary types (or tunes as defined
in[2]) which are language-specific. In
Italian there are at least the following:
declaratives, questions, exclamatives and
parentheticals. IGs constitute the higher
phonological structure and are defined on a
syntactic-semantic level, as " the root
sentence including the higher S node and its
complements and modifiers.
Logical Focus (LF) is conceived as the pitch
induced by syntactically governed
discontinuities of constituents which can
and usually are - affected by discourse
level rules, as to their interpretation.
These structures are however detectable at
sentence level and give rise to a syntactic
representation in which grammatical
functions are assigned to constituents which
do not occupy their canonical position in
superficial or constituent structure. FF and
LF generate focus structures which define
the boundary of a sense unit at a discourse
grammmar level: with FF focus structure
includes the arguments of the predicate as
they are normally associated by lexical
where syntactic or functional
subcategorization, selectional restrictions
and other feature information is listed for
each lexical entry. In the case of LF this
is alsc taken into account, plus the marked
structures of Italian in terms of syntactic
discontinuities. No pragmatic or
extragrammatical knowledge is required,
however, since no emphatic or contrastive
structures are generated by the rules.
We take for granted that the system will
generate an adequate structural description
of marked structures(but see{3]). In order
to investigate its relatijons with an
acoustic-phonetic model of focus structure
wee built a test set made up of sentences
inleuding the following structural types:
1. Neutral declarative followed by a
subordinate hypothetical clause;
2. Topicalized version of .
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3. Clitic left dislocation version o
4. Clitic right dislocation version of l‘llP
5. Sentence with an Extraposed Sgbjec‘:t_ ;
6. Sentence 1 with Postposed Sul;ject.,'
7. Sentence 1 with Inve_rted Subjegt,
8. Cleft construction;
9. Wh- question;
. Yes-no estion. - o ,
-"'-"""’é'gntegcesz-%ge en read aloud by an 9icpe§§
phonetician wh3 repeated them ’untdl D
judged fo have performed the best ren eri g:
F« and short-term~power (both on a ggg
scale) were computed ez:ich 10-ms at the
of the University of Padua. )
Sentences are listed l?_elov with underneath
their phonological marking: . Al
1. Gli industr}.{ni‘akll devono paga}rls i dec:.néiLJI.x
se vogliono che le trattative con{inulno.
.2. I decimali gli industriali devono pagaé:
HtL I3 3 3
se vogliono che le trattative coi;:tnulno.
imali i industriali devono pagarli
3. IHd;ciJ.mah gli in uH h e
se vogliono continuare le Egattauve.
4.G1li industriali devono pagarli i decima%‘i
‘ H L* H* L o
se vogliono che le trattatlveLgontlnulno

-

§. Questo accordo non possono accettarlo

H L* H* H B*LL%
i sindacati
L% . 3
i imali gli industriali
6. gevono %agar}? i decﬁx:nLa g | 13
se vogliono continuare le tr;;tat:we.
i industriali i decimali
7. DHevono pggare gli in E\{15 rH"L H
se vogliono la continuazione delle
trattative.
L% o
8. Sono i decimali che gli industriali non
H*L L% :

voglione pag;re.

9. Chi hanno detto che hanno intenzione di

. H H H*L 1% ajutare gli
industriali?
indus L% | |

tto che avrebbero aiutato i

10. Hanno _d;‘Lo o ° s
terremotati gli industriali?

H H*L L H% .
Sentences 1. and its variants can . be
translated roughly as follows: The

i iali imals if they
industrialists must pay the decima

want the negotiations to continue”; sentence
6 as follows: "The unions cannot accept this

agreement’; sentence 9 as follow.'s: "Who did
tge industrialists say they 1nt‘e_nded to
help?”- and finally 10 as follows: "Have the

industrialists said they intended to help
the earthquake victims?" _
As to the underlying phonolegical model, the

" In Pierrehumbert system [2],

"focus’ is as8QC

reader is referred to 1] . orily tvo Cones
i i i make up the intonationa]
o0 CQ?blslgetcliofI;cation: T* where T=H,L,' the
contou dicates alignment with the prominent
St‘ﬁ 1:1115- "As a first approximation we adopt
sy~ bix:xary notation, plus  the  tone
ne iated with IG's boundaries: Ti=H,1
assoclm is usually associated with yes/no
'here'ons and 1X marks the end of non-
qu“tl' ativé IG's. As in her system, when
e iated to a prominent syllable

e -of tones which appear, as
phere o' s colfle ot SO TRCR AP B
o 'gwtfxat the other two allowgble sequences
no:hel LH*) are less frequent in Itallan,..or
(Ll I to emphatic and  contrastive
o ongnces vhich we do not take into account
utterAlso we did not see t_he' need for
?giiéduciﬁg a phrase accent, which should
accompany the final nuclear pitch accent as

happens in English.
ANALYZING THE DATA

inguistic point of view we oan
grislj?dea sigcggces into two parts: 4th/e oge
following and the other preceding the
focussed constituent.First oﬁ all weflook a‘ti
the sentence section following the ocusse
constituent, which on a fl_rst approximation
we take it to coincide with the rightmost

T*T/TT* tonal marking. The portion to be
considered varies remrkably _from one
sentence to another: it is constituted by a

i i tences 1. and 3.,
subordinate clause in sen )
the subordinate clause plus what remains of

the major clause, once the _topicahzed
constituent has been fronted, in sentenge
2. the subordinate clause plus tde
constituent which has been extraposed,

either the subject or the ob4ject6 NP7 o.f Elﬁ:

main clause, in sentences . . .,

presupposed relative clause attached t:o :g:

clefted constituent in sen'c:ncee 85,' e
. . c i’

extraposed NP subject in sentenc

the rpight dislocated NP object in sentence

All this sentence material can be t_r::tz;l
homogenecusly from an intopat:.onal p:;c i
view even though it ocontains syntac ey
semantic elements differing quite marf oo
from one another. These componentsd t;o e
intonational structure can be opposef soed
material which  precedes the ocu b
constituent/s which we discuss belo:-'focua
phonetic characterization _ of poz Tiows:
linguistic elements can def}ned as fo b
there is a downstep pattern in the Fs co o
vhich reflects a somevhat gIObalhingﬂ
starting from an upper limit ‘and reac "

i
baseline value about 5 half-tomnes belowlm

(hereafter h.t.)1.The deolinat'ion .
associated with each sug:l} portion ify M
patterns does not lend itself eaIsn Lt

defining a constant decaying rate. 0
lovering seems to apply random&j‘{ng .
prominent/non-prominent syllables loo Y
sentence stretches of a certain 8Y
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length. Local variations  may.  take

" Phonological Words? as their domain, with the

only restriction that local F. Jjumps cannot
override Fe jumps of the previous PW. The
first sentence, declarative, is made up of
twvo IG's, the first of which ends with the
main sentence and the second with the
subordinate clause.
contains focussed material,
assertion  of the  underlying
proposition; the subordinate expresses an
hypothesis based on given ‘information.In
sentences moving the: focussed constituent to
the front, after FAR has applied, the
declination line is set at approximately .5
b.t- above--thé final value(L%). Also these
sentences (see 2 and 3) are iade up of two
IG's, the first of which ends with the main
sentence and the second starts with the
subordinate clause. The only noticeable
difference from the simple declarative
consists in the decrease in the final
lowering at the end of the first IG: the
degree of final lowering is higher in the
simple declarative than in its marked
variants and this is due to differences in
‘semantic representation. In the former case,
the main clause contains an assertion and
the whole proposition constituted by the
main  predicate and the subject of
predication are elements of focus structure:
the pitch range ocorrelated with the main
sentence is higher than the one correlated
with the subordinate clause. Marked
variations of this utterance concentrates
the predication onto a single constituent
which marks focus structure: in sentence 2
it is the object NP, as in sentence 8, it is
the VP in sentence 6 and the subject NP in
sentence 7, and so on.As in [5] focus is the
representation of the variable x such that
P(x), where P(x) is a predication in x
corresponding to the dominant or main
Verb.What is needed then is a condexing rule
to associate the predication with the entity
in foous, as in A&’Gl: Coindex NP and X
vhere X = an . PP, NP, VP or sS.
Coindexing tells us which thing x is being
predicated about. In case of sentence 2, a
topicalization, what we have is:

i.e, the
semantic

2i. [[wi decimali], [vedevono pagare gli
industriali]y]
X P(X)
FOCUS=X=[npi decimali]
As Berwick rightly remarks: “"there is

certainly not much in the way of constraint
in this proposal. What is missing is the
machinery telling us wyhich NP's and X's are

to be coindexed"(ibid.,53). This would
require discourse structuring rules,
obviously; but at sentence level a lot o¢an

be done in Italian on the basis of syntactic
structuring, as discussed above.

We are Teft with the portion of the
intonational ocontour which precedes the
focussed constituent. From a phonetic point
of view, to achieve a satisfactory
definition of focus it is not sufficient to
loock at peaks in the. pitch contour.

Only the main clause.

Variability in the topline —-.or the maximum
"vdlue for the Fs contour in a phonological -
phrase ="which can be constituted ‘either by
a peak, H,a maximum, or a fall to a very low

pitch, L, a minimum in the pitch range of a
given intonational contour in absolute
terms, do not constitute the correlate of

the focussed constituent. Other factors not
relatable to focus can contribute to the
creation of peaks, such as the length of the
utterance or the beginning og a new
discourse. We found and ~ verified in
synthesis experiments, that the.steepness of
the dipping following/preceding the focussed
segment (usually a syllable), i.e. the
rate/s of change or number of h.t. for the
segment/s constituting the sequence relevant
to the definition of focus structure, is the
viable discriminating correlate of focus. In
this way focus is defined as a relation over
tvo adjacent tonal assignments, in terms of
the steepness of the dipping of the F.
contour. If we look at our examples, we find
easily that in the first portion of the

sentence there are two or even three
combinations of T*T/TT* - and indeed,
potentially there ocould be an infinite
number. Only if we adopt our criterion we

can account for sentences in which two or
more constituents seem to be structurally
marked and semantically relevant in the
overall informational structure. This is the
cagse of sentences 3,4,5 in which a
constituent is moved to TOP position or is
left/right dislocated and is bound to a
resumptive clitic within the sentence, as
shown in:

iii. [s~[rop[nQuesto

accordo] [snon [ype] [yppossono [ve[vaccettar] [¢;l0
111) [npd sindacati]}]

The constituent in TOP does not count as new
information as is the case with topicalized
sentence 2. Rather, it qualifies as
secondary focus even though it has been
fronted: primary focus is associated with
the VP and is marked as H*LL%¥ at the offset
of the IG.

The grammatical representation is thus
confirmed by the data we collected in that
focus is characterized by three features: a
L/H peak/fall, aligned with word-stress,
accempanied by. a preceding or trailing H/L
tone followed by a L tone in coincidence

with an IG boundary(not necessarily), the
Steepness must be the highest in the
sentence. If we look at the steepness we
have the following data: in sentence 3.

HL*=6 h;t. whereas H*LI%=8 h.t.,; in sentence

4., HL*=3 h.t. but H*L=7 h.t.; in 5. HL*=4
h.t. but H*LL%-8 h.t., in 2. the steepness
associated with H*L=9 h.t.; in 8. H*LL%=8
h.t.; in 6. H*L=9 h.t. and finally in 7.
H*L=9 h t.

We shall concentrate now on the two
interrogatives: the wh- question in 9 and

the yes/no question in 10. As to 9 we note
that the wh~ word constitutes the questioned
object and the NP subject “"gli industriali”
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is extraposed beyond  three gentence corresponds to AF/F=6%.

—--- boundaries, as shown below: - o 2 We define a Phonological Word .as a .
© - "3i. ohi [shanno. detto]. che. [$hammo  gtructural component of IGs made up of op
| . intenzione] di (saiutare] . astressed lexical element, the head of thee
i The intonational contour of the wh- question PW, preceded by as many unstressed lexica]

hat it doesn't elements as there are within a Phonologica]

- is clearly identifiable in th2 - A
possess a final peak nor 2 single peak at Phrase. Phonological Phrases in turn

the onset: in wh~ questions all the fronted correspond to major syntactic

- constituent is in focus and is raised to aFH constituents(see Selkirk, 1984).
plateau. What follows is a very steep E° .
: . drop: 10 h.t. in our examples. This pattern BIBLIOGRAFIA
: sharply separates the remaining sentence (1] Delmonte R.(1983). A Phonological
.. portion, which iS- uttered on a low Processor (or Italiag, in Proc. 1.3'. Meeting
declination line. It must be remarked that European Chapter of the ACL, Pisa, 26-34.
. : wh- words do not possess wvord stress unless - 12} Hirschbers J. J-Pierrebumbert(1986),
) P ; p b : The Intonational Structuring of Discourss,.
they are contrastively emphas1zed - 80 they . : Proc.24tb Anoual Meeting of ACL. Columbia
- build a PW with the following head e New York, 136-144.
jn this case the word “detto”. : _ {3] Deimonte R., G.A.Miao. G.Tissto(1986), A
; On a semantic: level, wh- questions are Grammatical Compoaent for a Text-to-
‘ partial questions and the H portion of the ig’;clhzszo’r;“’;“-‘CASSP 86, Tokyo,
. . he L b, - -
sentence 18 solely constituted by t i 4] Selkirk E.(1984), Phonology and Syatax
questioned material, the remaining part of The MIT Press, Cambridge Mass. - AT
the question no longer constituting part g © (5] Berwick R.(1983), Iatroduction:
the question because presupposed or.alrea Yy Computational Aspects of Discourse, in
known. On the contrary, yes-no questions are M Brady & R.Berwick(eds), Computational
total questions ~and the whole sentence 13 Models of Discourse, The MIT Press,

Cambridge Mass., 27-106.

L . (6] Williams £.(1980), Predication,
1 This characterization of Fe« variations in Linguistic Inquiry, 11(1), 203-238.
terms of half tones has been suggested to me

by G.A.Mian and G.Tisato; each half-tone

uttered homogeneously on & H level.
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