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It is somewhat harder to identify the secondary phonemes.
These are not part of any simple meaníngfullþìle-ãFl?o;ñ---fFsn
by itselfr but appear only when trro or more are combined into a
larger form, or else when speech-forms are ueed in certaín
ways--especially as sentences. ..

In English and many other languages¡ sentencea are marked
ofi by modulaÈionr the use of secondary phonemes. In English¡
secondary phonemes of pitch mark the end of sentences, and
distinguish three main sentence-Èypes: John ran away [. ] John
ran awav [ ? I lvho ran awav ti 1. ..

Ànother feature of sêntence-modulat,ion in English and many
other languages, is the use of a secondary phoneme to mark
emphatic partÉr of a sentence. In English s¡e uEe highest stress
for this (nNow it's ry turn").

L. Bloomfield, Language. London: Compton (f933): 90r 1ZO - l.
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2. Introductíon

this thesis presents t.he development of a grammatically

and textually based model for describing and synthesÍzin9

English declaraÈ.ive sentence íntonat.íon. Within the past

decader the area of intonation synthesis (and speech synthesis

in general) has become the center of intense research due

primarily to the possíbiJ.ities made available for this work by

developments in computer hard- and softi,rare. Text-to-Epeech

research has blossomed during this period, and currently¡ there

are several systems in operatioñ¡ ê.g., KTH text-to-speech (see

Carlson & Granström L976) r MIlaIk system (see A1len et al.

1987), Edinburgh text-to-speech system (see Ladd L987¡ Monaghan

L987). The \realth of papers presented on this subject at the

llth International Congresa of Phonetic Sciencesr TaIIinn, 1987

(see e.g. Eady e Dickson 1987) and the European Conference on

Speech Technology¡ Edinburghr 1987 t bear e¡itness to the

importance placed on the research that qrill lead to a better

understandi ng of the rule systems that 1i e behind the

production of human speech in a discourse context. As this

thesis shor¿sr discourse rule systems cannot be equated ¡¡ith

those needed for accounting for sentence grammar phenomena. The

nodel 1:resented here has not as yet been implernented in any

program but iÈ is designed so that it could be, given the

possibility to automatically extract the syntactic and

contextual parameters that are assumed Èo condition intonation

patterning in EngJ.ish.

3. The notion of 'sentence stress'

Paper

predict ing

f presents a general overview of previous work on

the placement of 'sentence stress', âs rrell as

3
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first, approximation of our own algorithm for assigníng the

highest degree of prominence in a sentence.

It has been generally assumed in the phonological

literature that a given sentence in isolation¡ out of contextr

wiLl have one partícular worrl that bears more prominence than

aI1 the others. This prominence has usually been referred to

aE 'senÈence stress' in the American literature and 'nucleus'

in the British literature. As regards explanãtions for the

particular position of this sentence stress, one can divide the

approaches roughly into a syntactic approach and a

sernant ic/pragmat. ic approach.

The synlactic approach is represented for exa¡nPler by

Chomsky & HaIIe (1968) and Bresnan (1971). Chornsky Ê Halle

extended their Nuclear Stress Rule (NsR) ethich accounÈE for

streas assignment in English phrases to account for s€ntence

prominence by allowing it to apply cyclically to surface

structure (the NSR assigns sentênce stress to Ehe last primary

stressed r¡ord of a senÈence). Bregnan (197I) attemptêd to

account for cerÈain exceptionaL cases to the NSR (i.e. cases

where the sentence stress feII on a non-final ç¡ord) by claimíng

that the NSR applied after aIl the syntactic transformaÈions on

each transformational cycle. Bresnan'E accountr howeverr Ítas

criticized by Berman & Szamosi (L972) on several accounts, e-g-

it does not account for cases v¡here 'sentence Etress' falls on

the subject, as e.g in "'The sky is falling'r cried Chicken

LittLe". In a replyr Bresnan (L972) admitted that synÈax alone

does not conditíon aII instances of sentence stress placement-

In a furthêr attempt to save the NsR, howeverr she introduced a

ner.¡ rule¡ thaÈ of Topical stress AEsignment Èhat could (ín some

unspecified way) account for sentencês nith sentênce stress on

4



the subject. This work¡ where she introduced semantic notionsr

was followed by the highly critical article by Bolinger (tne

main proponent of lhe semantic approach to sentence stress) in

1972 who maintained that "the distribution of sentence accents

is not determined by syntactic structure but by semantic and

emotional highlighting" (L9722644). However, despite

Bolinger's pessimistic claim that. "Accent is predictable (if

you're a mind reader) " most researchers st,ilL shared thê

feeling that there vras more grammatical patterning behind the

dynamics of sentence stress than Bolinger would lead one to

believe (for a more recent accounE of sentence stress in terms

of a pragmatic notion of 'Dominance', see Erteschik-Shir &

Lappin 1983).

4. Discourse and information focus

Attention shifted to the context of discourse and attempts

to understand senE.ence stress by relating it to discourse

functions. This approach had¡ in factr been advocated geveral

years earlier by cunter (f966) who showed the importance of

studying sentences in context iû order to understand the

dynamics of sentence intonation. Bruce (1977) also

demonstrated the significance of taking a sentence-in-eontext

perspective in the analysis of Sr¿edish word âccents. Firbas

( f979) r working Ín a Prague SchooL 'functional sentence

perspective', studied prosody with respect to the concept of

'communicative dynamism'r theme/rheme dynamics in a discourse.

The term 'information focus'¡ instead of sentence stress, is

used by Halliday (f967) to describe the praninence given to new

informaEion "...in the sense that the speaker presents it as

not being recoverable from Èhe preceding discourse" (1967:2O4).

5



Moreover, 'deaccenting' due to contextual factors is also taken

up and discussed more in the literat,urê (see Vanderslice &

Ladefoged L972). Chomsky (f97I)r Jackendoff. (I972't and Quirk

et al. (L972) also use t.he Èerm 'focus' for thaÈ constítuent of

a .sentence that is not 'presupposed'. Presupposition is thus

sênt.ence grammar's way of attenpting to deal with v¡haÈ is
in fact conÈext-related Ínformation needed for accounting for
various externally conditioned phenomena in isolated sentences.

Our goal has been to develop a discourse-based model of

information focus assignnent and projection that theoretically
could be implernented in a text-to-speech prcç ram. The

development of rule syst.ems for the assignmenl of focus with

respect to discourse¿ is something that has not. been dealt with

to any greaÈ ext,ent in t,he linguistic literature. À number of

trends have r ho$rever, been di scussed. Schmerling ( 1976)

present,s wha! appears to be a strong Èêndency in discourse

data and fornulates it as her Principle II which says that

PredicaÈes receive more prominence than arguments. tadd (1978)

and Bing (1980), in their more syntacEic approach¡ express

t,his tendency in terms of syntactíc cat.egoriesr i.e. noun

phrases (unless 'deaccented' due to discourse reasons) receive

more promioence than verb phrases. As far as specific rules are

concerned¿ Contreras (f976)¿ for example¡ presents an analysis

of theme,/rheme in Spanish based on a hierarchy of sernantic

roles. Iitoreoverr Gussenhoven (1983) r devel.ops a set of rules

Lhat assign 'focus accentg' to sernant,ic constituents:

'Predicates', 'Arguments' and 'Condítions' after determining a

nunber of 'focus domains'. The work presented in t,his thesis

follows t,he discourse-oriented approach of these researchers

by attemptÍng to systematize nore facts about English sentence

i nton t ion.

6



5. Model presentation

Our oh¡n approach has been to deal both with the

grammar/discourse side 
. 
and the acoustic,/phonetic side of

information focus .by deveJ-oping a model that both assigns focus

and describes its phonetic realization with respect to the

parameter of pitch (FO). It is geared to a text-to-speech

situation and as such¡ its initial goal is to limit its scope

to 'non-expressive' intonation¡ since expressive intonation is¡

at least at the current state of our knowledger govêrned by

factors which are not amenable to description by rule.

Our model is not based on a grammatical description ín

terms of semantic constituents nor io terms of syntactic

categories (NPrvP) ¡ or lexical categories (N,V, Adj ) , but

rather is related to the level of grammatical functions

(Subject¡ Predicate, Predicate Complement). In Papêr Ir it is

claimed that the position of sentence stress (greatest focal

.orominence) is conditioned by a hierarchy of grammatical

functions interacting with a discourse parameter of

coreferentialityl t víz¿

Predicate Conplement Subject > Predicate

so that¡ in an al-I-new sentence (e.9. one that occurs at the

beginning of a text), the sentence stress would fall on the

predicate complement i f there vras onê r otherwi se on the

subject. If there r.ras no subject, (e.9., in an imperative

sentence) ¡ then the sentence st.ress would fall on the

predicate. Notice that with this hierarchy, Eentences wíth most

prorninence on the subject are not trea!,ed as deviant cases (see

also Figure I below which shows how the hierarchy can be built,

into an algorithm for assigning information focus).

7



ProjecÈ.ion of the sent,ence stress r,¡ithin the constituent
realizing the grammatical function is handled by a subroutine

in the hierarchy which projects sentence stress onto the heads

of phrases making up the constiEuent in an all-new sentence

(where 'head' is to be interpreted in the structuralist sense

of 'center of an endocentric construction'). provision is also
nade for projecting the st,ress onto the modifier in a

subsequent part of the text when, for instance¡ the head of a

constituent could bê coreferential with something in a

preceding part of Èhe discourse. Moreover, as is discussed in

Paper If, the assignment of focus is aEsumed to apply

recursively to headed phrases r.¡i !hin a given constituent

realizing a grammatical function as well as it.eratively on the

leve1 of grarnmatical functions so as to project focus correctly

on e.g. the underlined r¿ords in the sentences in (f):

(r) a

S

NP ( Sub j ) vP(Pred) NP(Pred Comp)

Det N(Head) V PP
I

NP-rDet N(Head)
I

P

I

I

wi

NP

Adj(Mod) N(Heail)

My mother bought a hou se th Èhâtched roof

(recursÍve application of focus assigning rule)

Det

I
d

I



b

) vp(pred)

s
I

I

NP(Pred comp)NP ( subi

-1 I

v
I

N

PP(Pred comp)

Det

The charity donated clothing

(iterative apptication of focus assigning rule)

This type of rule application obviates the need for

readjustment rules such as those developed by Cullicover &

Rochemont (1983) for flattening out surface structurê into

prosodic strucÈures that limiÈ the number of proninence leveIs

that can be derived (in their caee, by node counting).

In Paper I' ne were mainly interested in predicting the

position of greateet focal prominence in a sentence (sentence

stress). There are, howeverr other Iesser degrees of

prominence withÍn a sentence and in Paper II¿ it was suggested

that the hierarchy developed earlier to predict the greatest

<legree of sentence prominence (sentence stress) could be used

to assign other prominences. Ì{e referred to these also as focal

prominences sioce they are also assocíaLed r¿ith information

Èhat cannot be extracted from earlier parts of !,he text. It

Í¡as thus aasumed that the hierarchyr Pred.Conp. > Subj. >

Pred. vould be associated with leve1s of proninence so t,hat in

an a1l-new sent,ence containing all three granmatical functions¡

the Predicate Complement would be associated r,¡ith the highest

degree of proninencer the Subject r¡ith a lesser degree of

proninence, and the Predicate $rith a terÈiary degree2.

P

I

to

NP

I
N

I

9!P.!3r9
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6. Realization focus as ir

These theoreticar revers were rater found to be associated
with actually occurring FO values. In pêper III¡ empirical
data are presented that show hov¡ the dÍfferent revers of
abstract prominence can be related to varying heights of FO

peaks described $/ith reference to the baseline of a

phonologÍca1 grid such as that, used by Gårding (1983) for
describing sentence intonation. Vte have not dealt $rith the
parameter of duration as regards it.s rore in the realization of
focusr since i t is generally assumed that pitch is the
principal. indicator of focus in English. Howeverr a complete

account of focus wouldr of course r have to take into
consideration the cooccurring effects of duration (see e.g.
Bannert 1986, Touati f987). A flow-diagram showing how the
grammatical function hierarchy was built into an algorithm for
assigning information focus and describing its rearization in
terms of pitch (FO). is presented in Figure I.

Figure 2 present,s a grid analysis of the FO curve obtained

for t,he last sentence of the text fragment in (2). (3) gives a

parse of this senÈence done in the framework of referent
grammar ( Eee Sigurd 1987a¿b). Referent granmar, with its
built-in numbered referentsr provides an appropriate
syntactico-senantic represenÈation for the focus-assígning

algorithm t,o process:

(2) A: I'm just about finished writing my new book.

how it's going tocould you let me in onB: Oh,

end?

C: Yea t Eure. A Mormon wiII marry a mayor

10



(3) s( subj (np(n14,nom (mormon, sq r indef ) ) ) ¡

pred(v(vr6 rnom (marry,f ut) ) ),
pred comp(np(nr5,nom(malorr8g ¡indef) ) ) )

Fo= w'r

FOCUS
lroolF.

Fo : V¡X

FOCUS
}ÉAD

FOCUS
MODIF.

FOCUS
HEAD

Fo ' w.l(

FOCUS
t¡oorF.

FO. \r¡|(

FOCUS
HEÂD

NO

FOCUS

+

2t, 3b
1b

Figure 1. ttodel (flowchart) for assigning information focus to
constituenEs on E.he basis of grammatical functions and the
coreferential slatus of the lexicat material realizing a
particular function. The input to the model is a given
lentence (S). Focus is reaLized as piÈch (Fr.,) according to
the eouation F^ = W.K where F^ here refers tð the relative
height of a giv8n pitch obtrusiEn¡ W designates the width of
the grid within which F^ moves and K is a variable ranging over
a núnber of prorninenEe levels defined as fractions of the
distance from the baseline to Èhe topline of the grid. In Fig.
2, K assumes the values I (for the first focussed constituent),
O.8 (for the second focussed constiEuent)r and 0.4 (for the
third focussed constituent,). For the syntheses done in Paper
fVr howeverr the values were 1r O.75r and O.5r resPectively.
The box¡ T=T+1r is a counter which adds I each tíme focus is
assigned. f is used in determining the coefficien!, K: If
f=l¡ -> K=tr if f=2 -> K=O.75r and if T=3 -> K=0.5. The diagram
is to be rêad as follows: 1.: check to determine if there is a
predicate cofi¡plement that is non-coreferential ltith something
in the preceding part of the text' rf there is orlêr check
whether it is the head that is non-coreferential. If this
condition is ¡netr focus the head¡ assigning it a leveL of
prominence where Fn = lV.K (Ia). If the head is coreferential,
ässign the modifierufocal prominence instead (]b). Go to the
subject (2, and repeat the same routine¡ and then go to
predicate (3) r again repeating the same routine.

3a
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160
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MORMON WILLMAÊRY

150

N t4ot
130

120

1to

100

90

80

l(

è

A

o
A

1S
MAYOR

Figure 2. Àctua1ly
of the last sent,ence
Predicate Complement
Figure 1.

occurring F^ curve obtained
in (2) wheYe the Subject¡
are focussed according to

for a reading
Predicate and
the model in

IÍith respect to the preceding contex!.r the sentence À titormol

wiIl marry a mayor in (2) contains no coreferenbial material.

Consequentlyr the constituents realizing the Subject, Predicate

and Predicate Complement are â1I assignêd focal prcrninence in

accordance with Figure 1: the PredÍcate Conplement (mayor)

receives more prorninence than the Subject (t"lormo-l) r r¿hich in

turn is assigned more proninence than the predicate (marry).

The anal.ysis of Èhe FO contour in Figure 2 r,ras based on

t,he following assumptions: !{e hypothesized that the baseline

of the grid corresponded to the speaker's sentence initial and

fínal voice frequency. theee $rere determined to be

approximaÈely 130H2 and 85Hzr respectively after comparison

with ot,her utterances produced by t,he same epeaker (an Àmerican

male). The topline of the grid was drawn parallel to the

baseline and passes through the top of the peak corresponding

T2



to what the model in Figure 1 would predict as receiving the

grealest degree of prominence ( in this câsê r the object.

mayor). This highest peak r.tas assumed to define the $¡idth (lil)

of the grid and the other peaks were defined as fractions of

the distance from the baseline to the topline of the grid.

Figure 3 presents the same sentence Ín another contextual

environment, i.e, one in which the predicate and Ehe predicate

complenent are given. Focus is realized only on the subject,

but the amount of prominence r.ras observed to be equaL to that

on the object in Figure 2 r.then analyzed in terms of the grid.

N 14O
I

240

220

200
190
r80
170

160

150

130

't 20

110

100

90

80

.o

o.5

MOR M ON W I LL MARRY THE MAYOR
o
A

1S

Figure 3. Actually occurring F^ curve obtained
sentence as in Figure 2r but where ðnIy Èhe subject
according to the algorithm in Figure 1.

f or sa¡ne
is focuesed

T3



7. Pit,ch qeneratinq alqori

Paper IV elaborates on .the empirical observations

present.ed in Paper III, and develops a pitch generat,ing

aLgorÍthm for synthesizing focal proninence on the basis of the

model.

The abstract grid !¡as defined on the basis of the

empirical data presented in Paper IfI vith a certain amount of

'rounding off' taking place as regards the speaker's FO range

and the vaLues assigned to the vari.ous 1evels of focal

proninence (see Figure 2). For example, s¡e decided to fix the

FO range at L octave (1ow point = 9OHz¡ high point = 180H2).

This range, r¿hich is not unnatural for a given speakerr aÌso

has the advantage of more or less eliminating Ehe discrepancies

that could potenEially arise in translating between a 1ínear

scale (whÍch is lrhat. our FO edit,ing program worke on) and a

logarithmic scaler which is assumed Eo better correspond to the

way speakers perceive pitch. Furthermorer the relative degrees

of prorninênce given in Figure 2 v¡ere also rounded off so that

the predicate was assigned a level corresponding to .5W, the

subjectr a leve1 equal to .75W and the predicate complenent, a

proninence level corresponding to W i.n an all new sêntence.

Moreover, in our subsequent analyses by synthesis¡ we decided

to attribute a phonetic reality to the baseliner í.e. it r¡as

decided that the baseline would be reâlized phonetically over

stretches of nonfocussed material. The topline¡ however¡ is

not ascribed any phonetic reality; it functions solely as a

referênce line for cornputing FO obtrusion levels. Figure 4

present.s the phonological grid used for defining levels of FO

prominence associated with information focus.

L4



o
z

e

fo(l-Þ)

1set

tæ

Figure 4. Phonological grid used for
range extended bet$teên 90 and 180 Hz.
poiats for a given sentence were set at l3O Hz and
respectively. According to Figure I, the first
constituent receives a leveI of prominence equal to
second, a level of prominence equal to .75W, and the
prorninence level equal to .5OW.

È

synthesizing F^. The Fô
The beqinnin{ and enð

90 Hzt
focussed

'ttl' , the
thirdr a

An informal analysis by synthesis experitnent and a test of

the derived rules on a fragment of text resulted in the

algorithm for pitch generation presented in Figure 5. An

example of hov¡ an intonation contour r¿ould be generatêd is

presenÈed in Figure 6 for the sentence Nine miLlion is still

glijlg_jg, where nine and gwing are focussed according to the

model in Figure 1.

A fev¡ commeRLs on Èhe prosody model in Figure 5 will be

made here:

In point 2 in the flow chart is given a rule for assigning

a level of prorninence corresponding to .25W to the heads of

syntactic phrases. this rule was arrived at on the basis of

our analysis-by-synthesis experiment. The need for its

existence in the rule system gtou1d, furthermore¡ sêêD to

support Beckman and Pierrehumbert's (f986) speculation on lhe

existence of some kind of Left-dominant 'accentual phrase' as a

o

15



FOCUS COMPONENT (see Figure L)

In te
( Not relevant i

tch Representat.ions
n the present work)

ary P

llable Duration Rules (not treated here)

1lable structure Rules (not treated here)

Assign 25t FO prominence to aIl Lexical heads

PHRASE COMPONENT

e.g. DeLete aIl post focal phrase accents
(c gen tence

ln a 91ven

as sary PIn te rme

onen t

ca

Algorithm for piE.ch generation:

rangeGive F

lculate Gr

Define Grid: Give
declarat ive

start and end p for a
sen tence = baEeline

nts

nêDefine t ine of rid ( raLlel wi.th bottom I

2 values for any given syllable (for ex. ¡

rominence), take the h value

ues. I t re

and Phrase hest

th prom nence va
are Focu s
ind vor.¡el s marked

Follow the baseline r joining alI def
leaving breaks over voiceless segments. rf there is
more t.han one point defined within 20 frames on
either side of a peak, join the peak r¿ith the point
r¡here the F^ ¡novements vrould potentially intersect
(i.e. the "highest. point within 20 frames on either
side of a given peak).

sp n

De
of peak (scope of Eo obtrusion)the

one ther s
F

=2OX6.4msframesne points 20

Determine where t
2/3 of the way i
grid it is placed
baseline to the t

n

line of the rid)

he F^ pe
nto "the vowel) and

sto
(fraction of the from

how high
di stance

the
the

ap
in

I

2

3

4

5

6

7

I

9

10

1l

t2

13

t4

Figure 5. Floú7-chart for English sentence
systematizíng rules for synthesizing FO contours.
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Derivation of sentence in Figure 6 below following prosody
model in Figure 5.

F=lìl F=. 7 5W
1) Nine million is still owing me

P=.251ü P=.25w
F=!Í F=.7 5W
Nine million is stiIl owing me
Not applicable
Baseline defined j.n Figure 6a
F^ range defined in Figure 6a
GËid width (w) calculated in Figure 6a
Topline of grid defined in Figure 6a

2
5
7
I
9

10

P=.25W
8=W F=. 7 5fil

11) Nine million is still owing me
12) Define F^ peaks in grid (x's in Fig
t3) Define sðope of F^ obtrusion (*'s i
L4) Generate FO contoür (Figure 6b)

l.b.¿ef orm

øæ æ Læ t4 1€B f ra¡res

ure 6a)
n Eigure 6a)

fo(Ftz) n I neln illi o nt/isl/ s t ill/ owing,/m e

o
z

€

(7)-(10)

Figure 6a.
fl ow-di ag ram
the figure.

Partial derivation of F^ curve (after point 13
in Figure 5). See abðve for a clarification

Derivation continued in Figure 6b.

15€t

tæ

x--__
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a)

15ø

Tæ

b)

1S

Tæ

c)

15ø

tæ

15ø

Iæ

æ tæ LÆ 1æ fræs

æ & ffi W tm Lm ttrc(rg)

Figure 6b. Potential stages in the synthesis of the Fñ curve
of sentence in Figure 6a. Notice that the first -two F^
obtrusions ovêrlap. The final output in (it) is obtained by
connecting the highest points in the intermediary curves (a-c).

d)

a
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unit of English prosody. That is to sây, there is perhaps some

structural reêson why it is possible to have a flat FO curve

after an early focal FO movement but not when the focus comes

Late in a sentence. ft is possible that there are well-

formedness constraint,s on Èhe form of an intonational conÈ.our

Iike there are on the prosodic pat,terns of words. Just as

there is a constraint that says that a word cannot begin with

two light syllables Ín English, iE. is possible that there is an

analogous restriction on the senLence level that prohibits a

sentencê from beginning Írith Èwo phrases $rithout any FO

prominence. Further research is needed to cJ.arify this point.

The definition of a sloping baseline at Point 7 assumes

that 'deil"inatj.on' is an importan! parameter in the descrip!ion

of English sentence intonation. This issue has been the topic

of much debaEe and has never realLy been resolved (see Cohen et

al. 1982, Bruce 1984¡ Ladd 1-984). Our data r¡ouldr however¿

seêm to support the observations of Ì{aeda (1976) who found ,'a

constant anount of declination for each speakerr and hence a

slower :gqg of decLíne in longer utterances', (cited fron Ladd

1984:57).

Àt point ll in the flow diagram is a rule that chooses the

highest proninence value for syrrthesis in the cage r¡here both a

focal and a phrasal prominence had been assigned Èo one and the

same $rord. Although t.he rule effects the correct output¡ it is

possibler thal from a production point of viewr t.he assignnent

of prorninence should be envisaged Ín another eray, viz. that. the

assignment, of a proninence value blocks the assignment of âny

furthèr prominence by another rule.
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8. ImplicationE for phonological theory: the 'phonoloqicat

phrase'

Paper III diEcusses the not.ion of 'phonological phrase'

wit,hin some recent phonological analyses (Selkirk 1980,1984t

Nespor 6. vogel 1982,1983) in light of a model such as ours that,

includes a focus assigning component in t,he grammar. The

notion of a syntactically defined 'phonological phrase' has

been used in the literature to explain the phenomena of e.g.

the 'Rhythn RuIe' in English and 'Raddoppiamento Sintattico' in

ftaLian.

8.1. Rhythm Rule

The so-called 'nhythm Rule' is intended to account for the

fact that. when a phraae is utt.ered out of context¡ for example¡

the we1l-known !¡i4:93 me! case, one gets the ímpression that.

in the word thirteen, 'stress' shifts from the final lexicalIy

atressed syllable -teen to the syl1able thir- when followed by

another r.¡ord $¡ith lexical stress on the first syllabler e.9.

men. That is to sayr the potenLial 'c1ash' thåt arises r./hen

t!¡o stressed syl.Iables IÍe next to each ot,her is avoided by

moving t,he 'stress' to the Ieft.

Our view of thê phenomenon, hor¿everr differs from this

stress movêment analysis. We ¡naintain that, what causes the

impressionistic effect of a rhythm rule in English is simply

the nonrealization of a word stress as a Fo movement on -teen.

In the phrase thirteen menr it is the word nen whose stress

r¡ould be realized as Fo according to our focus assigning

algorithm since men is the head of the const.ituent. The

impression of stress on the first syllable is an autonatic

consequênce of the fact that it is a 'heavy' syllable (has a

20



branching rhyme). As a matter of factr Iisteners have a

tendency to associat.e an equal amount of 'stress' with alI the

heavy sy1lab1es of unfocussed 'rhythm rule' words such as

Tennes_seg or ksg.see (see Cooper e Eady 1986), so that the

postulation of the addit,ion of rhythmical prorninence on the

initial syllable of these words in nonfocal position seems to

be unwarranted. we did this in Paper III (pg.1OB)r following

Schane (1979). We now feel that this 'Initial Constraint'

discussed there is to be better regarded as a phonotactic

constraint on English r,rord structure and not as a process in

the derivation of sentence intonation.

A.2. Raildoppiamento sintattico (ns)

Anothêr process that has been considered to show the

existence of the 'phonological phrase' is the sandhi process of

Raddoppiamento Sintattico in ItaIian. This process has the

effecE of lengthening the initial consonant of word, in a

sequence word, word, if the final vowel of word, is strêssed

and the affected consonant is followed by (cIide,/tiquid) v.

Íhe process is considered by Nespor and Vogel to take place in

a synt,actically defined phonological phraser Q ¡ which is

determined as in (4):

2I



(4) a. e construct,ion ( <p = phonological phrase)

Join into Q any lexical head (X) with alI items on

its nonrecursive side within the maximal

projection and with any ot,her nonlexical items on

the same side (e.9. prepositionE, complementizers,

conjunctions, copulas. .. )

b.9 constiEuency

Q branches in the same nay as the synt.actic tree

So¿ for example, the sentence in (5) r¡ouLd be divided up into
phonological phrases as indicat.ed in the associated tree:

(5)
(p a

"Att Ite città vecchie sono belle

'old cities are beautiful'

In this case, RS r¡ould not apply sínce Sl!!à and veccLie belong

to different phonological phrases. HoÌ.rever, a rule of optional
restructuring has the effect of creating a structure where

"iE$ antt :ecglie fall wit,hin a singte phonological phrase as

in (6):

(6) a

ñ a

t1t

I
Le

s
Iic tta ve cchie sono beIIe

where application of RS is indicated by '

22



Just r.¡hat the conditions are under nhich restructuring takes

place are not given. It would seen to us, hor¿everr that the

application vs. nonapplication of RS is intimately tied to the

prosodic structure of a given utterance. That is to say, we

would hypothesize that RS can apply r¡hen the second of the tr.to

v¡ords is more prosodically prominent than the first. The

structure in (6) ç¡ouldr we claim¡ be associated with a context

where focus is realized on vecchie_¡ i.e. r this r¿uld be the

'normal' case. The nonoccurrence of RS, as in (5) r v¡ou1d be

associat,ed with a contrastive context in which focus was

realized on città, as e.g. in sentence B in the text fragment

in (7):

(7) A: Did you say old CITADELS ãre beautiful?

B: No, I said old CITIES are beautiful.

lr¡e feel that the process of RS culd be better

of prominence relations than in terms of some

phonological phrase. RS takes glace when r.¡ord2

or phrasal) proninence than wordr.

stated in terms

raÈher ad hoc

has more ( focal

8.3. Monosyllab ic Destressinq

MonosylÌabic Ðestressing (as di scussed by Selkirk

1972'19A4) is a third process that appears to be conditioned by

prominence relations within the sentence. That is to say, Ì,re

feel that the domain for this process is a given grammatical

function and that the conditioning environment is that the

monosyllable be followed by a rnore prominent word in that

constituent. This would account for the weakening of in in

sentence (8a) as ne11 as the absence of destressing in (8b),

where the monosyllable comes at the end of the constituent

23



realizing the predicater anil (8c) (here the nonosyllable is

focussedr i.e. has more prorninence t,han the naterial that

precedes):

(8) a.

b.

c.

He boxed in ([en] ) the crowd

what v¡ere you thinking of ([cv] )

I don't recall the title, but I

re¡nember i t

last night?

should ([luo] )

ulrika 
1¡ ¡ nred. cornp.

( j )Pred HrMl i ¡er.d. co*p.

of sentencea

one particular

same referent in

referents in the

9. Contrastive Prorninence

Paper v presents some preliminary research on 'conÈrastive

prorninence' conditioned by syntactic parallelism. Intonation

patterns associated $rith conÈrastive prorninence cannot be

assigned and syntheaized by our'prosodic ¡nodel as it stands.

The goal of Paper V is¡ thereforer to propose hor¿ these

patterns could be accounted for. Three different rulesr which

are assumed to appty before the focus assigning algorithm in

Figure Ì, were formulated to account for the FO patterns in

sentences such as those in (9):

(9) a (j)Pred

kicked

Peter, kickedt1.,:tuÞl

and then sHE(X)s,ruj

b I looked ON the tabler UNDER it and ÀROUND it-

I didn't say UNarm; I said REarm.

the paraltelisrn involves Pairs

c

In (9a) r

( pot ent iaI Iy

g ramma E ical

n-tuples of sentences) where

function is associated with the

both sentences. The words associated r'¡ith the

24



second sentence which do not fill the same grammaticaf function

as they did in the first are assigned contrasEive prominence.

In sentence (9b) r the syntactic paralleliem involves

iteralive enumeration of a given syntactic phrase. The r¡ords

realÍzing the nonidentÍcal referents of the phrasal categories

are asnigned contrastive proninence.

Finally, (9c) presenÈs a case of syntactic parallelism

involving a given phrase which is associatêd etíth opposing

values of polarity but which fills the same graßmatical

function in the two sentences. Here, contrastive prominence ls

also assigned to the words realizing the nonidenÈical referente

wit.hin the phrase.

The analysis of the paralIeI sentence structures

conditioning contrastive prominence is also used to Ehed some

light on the proble¡n of noncontraction of the copula in English

in senÈencee such as (1O):

( rO) wí1Iie l-an

It is suggested t,hat the impossibility of contracting the

copula after Malin in (10) can be explained if one assumea that

a prosodic boundary is inserted after such words contrasted

according to the rulee referring to syntactic parallelism ((10)

being analogous to (9a)). The boundary can be assumed to bLock

cliticization of the copula to the preceding nord.

The different caEee of syntactic parallelism exemplified

in (9) are also realized by different FO paLterns and these are

also t,aken up and discussed in Paper V. Preliminary proposals

for synthesís of the contrastive FO contours are presenÈed as

r¡el l.

ff" 
Enslish ". "".,"{::}",,.n
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1O. Conclusion

The purposê of this study has been to obtain a better

understanding of English declarative sentence intonation by

examining it in a discourse context. A rule systemr geared to

a t.ext-to-speech contextr has been developed which assigns

sentencê proninences reLat.ed to information focus. The

realization of these prominences vrith respect to the phonetic

parameter of pitch (FO) has also been described vrith a pitch

generating algorithm.

The dynamics of information focus in English have been

shown to be accountab).e for by a hierarchy of grammatical

functions interacting with a contextual notion of coreference.

The hierarchy is superior to a linearly-based 'sentencê stress'

rule like the Nuclear Stress Rule since it allows for a more

general statement of the dynamics of sentence proninencer e.g.

it accounts for the placement of non-final as well as final

senEence proninence. The notion of 'normal sentence stress' is

thus irrelevant to such an approach to sentence prominence. The

hierarchy, in factr constitutes a mechanism for accounting for

v¡hat have been termed 'defauLt accents' in accounts of sentence

proninence assuming a notion of 'normal sentence stress.'

Projection of focal prominence is effected by a sr:broutine that

assigns prominence either to the head or to the modifier of the

constituenL realizing a particular grammatical function

depending on the coreferenÈiaL status of the associated lexical

items. The interaction of the grammaticaL functions \,tith

coreferential rel,ations allows the model to apply to non-

initial di scourse sentences and assign proninence in a

aystematic nay to new information. The issue of 'deaccenting'

does not arise, furthermore¡ since the model assunes that Fo

26



prominênce is not related to word-level information but rather

that it is only assigned on the sentence level in e.g. focal

contexts. Furthermore r cyclical applÍcaEion of the focus

assigning algorit.hm within a headed construction as r.¡ell- as

iteratíve application r¡ithin a particular grammaÈÍcal function

a1low the modef to assign more Ehan one focal prorninence

r¿it,hin a given constituent. This kind of rule application

avoids the necessity of special readjustment rules flattenlng

out constituent trees to limit the number of potential degreee

of prominence allowable in a given sentence.

The model assumes three degrees of prominence associated

with thq three grammatical functions (Subject ¡ Predicat,e

Comple¡nent¡ Predicate). these have fr¡rther been found to be

associable with bhe parameher of pitch (FO). The degrees of

prorninence can be associaEed with varying heights of FO peaks

with respect to the baseline of a phonoLogical 'grid'

describing a speaker's FO range and declination constants. An

analysis-by-synthesis test of the model Iater showed the need

for a further degree of proninence on prefocal lexical heads.

Thus four degrees of declarative sentence proninence have been

postulated. A pitch generating algorithm vras subsequentLy

developed and applied to a fragment of discourse.

The notion of 'conÈrastive proninence' was also discussed

and the various instances ¡¿ere unified and analyzed under the

notion of 'syntactic paraLlelism'. Preliminary rules r.rere

proposed for t,he assignment as r¡e1I as for the synthesis of

contrastive prominence. The rules for assigning contrastive

prcrninence are assumed to apply before the general focus

assigning algorithm.

The problem of nonconÈraction of the copula in English was
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also related to the issue of contraatLve prominence and

explained by Èhe presence of a prosodic boundary before the

copula which functions to block encliticizaÈion.

A number of other phonological issues r.¡ere also t.aken up

and discussed in light of a grammar which includes a focus

assigning conponent. The staÈus of the notion of 'phonological

phrase' r¿as examined in the 1i9ht of a number of processes

which have been claimed to warrant its existence.

The so-called 'Rhythrn Rule' in Eng).ish is one of these.

The phenomenon was reanalyzed and explained aE the

nonrealization of a vrord stress as focal prominence. The

impressionistic shift of stress is maintained to result frorn

the heavy sy11able structure of t.he affected word.

The sandhi process of Raddoppiamento Sinlattico in Italian

is another phenomenon that would appear to be influenced by

promínence relations on the sentence levelr i.e. the process is

claimed to be restricted to laking place in an environment,

vrhere the tr'ro words involved in the process are related in such

a !'ray that word, has more sentential prominence than wordr.

A third process which has been used to motivate the

existence of a phonological phrase is t{onosyllabic Destressing.

This procêss¡ howeverr is also explainable by relating it to

sentence prominence relations. Monosyllabíc Ðestressing can be

simply accounted for by eituating it in a sentence-level

perspective; it is seen as taking place in a constituent \rhere

t.he monosyllable is follor¡ed by a word receiving more

sentential prominence.
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Footn otes

1. The model described here makes the assumption that it is to

some extent possible to recognize identity relationships

between text referents (see e.g. Hirst 1983). This is so far

an area t.hat has received relatively little priority in text-

to-speech programs due to practÍcal reasons. Wê see it¡

however¡ as theoreticalLy stimulating to include this thorny

area in our model.

Existing text-to-speech sysEems generally rely on ov€rt1y

marking words that do not receive focal prominence due to

coreference, e.g. Eady & Dickson 1987. Monaghan 1987 and

Ladd & Monaghan 1987r however, have attempted to handle certain

câses of 'deaccenting' by using lexical and syntactic

deaccenE.ing diacritics placedr ê.9. on "semantically empty"

NP's such as street and Þuitding.
Discourse-oriented anaphora theories such as that of

Sidner discussed in note 2 use search methods for matching

referenÈs based on hierarchies of 'frames' of reference (see

Hirst 1983 for a review). Frames can be thought of as

connected structural units which pl-ay an important role in

recognition and reasoning (Met.zing f981). For exanple¡ the

coreferential relationship between canary and bird in the text

fragment below r¿ould be resolved by means of a frame

representation such as t.hat in Figure 7 (reproduced from

Metzing 1981:336) :

My best friend glve 11 a cgnary_. for my birthdayr but my

husbqnd forced me to give_ tlg Þird, ar¿ay. He was allergic to

ir..
-l
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6

ï'here are several structur¡l elemenrs of a frame unit which are linked in special
ways: There is the name of a frame unit (@); this unit is poinæd to fiom a
more general unit (/4/) ¡s well s from a more special unitl/2/¡ and from an
instanti¡tion (/2/); this unit is described in termi of another unit (prototype
unit) (@) whose propenies are inherited (and pointed to by /2/). Additional
component propenies of an obiect may be described in terms of orher uniß
( @), pointed to by /3/ . And finally, there are pointers to subordinated units
(O, /4/) and to instances (@, /5/).

Figure 7.
(I9e1:336)

Frame representat,ion reproduced from Metzing

2. It should be pointed out here that our hierarchy for

assigning focal prominence receives support from independent

r.¡ork r.tithin artificial intelligence on referent resolution

(anaphor colnprehension). In an influential program developed

by Sidner (f983) ¡ the PAL (Personal Assistent Language

Understanding Program) system, it has been proposed that

'focus' can be used in selecting and ordering the set of

potent,íal antecedents for an anaphoric element. By 'focus',

Sidner mêans 'di scourse topic' ¡ 'r t,he somet,hing r.¡hi.ch the

cornmunicat,ion is about". According to Sidner (1983:274) ¡ "t¡¡¡e

focus and the assumed shared knowledge can be used aE one of

col oR

IIiks()N

BIR¡)

ø

o

qirh

CANÁRì.6I I

CANÀRY
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the chief

anap horic

choosi ng

terms of

hierarchy

Subj ect

algor i thm

constraints on the choice of the co-specification of

expressions". The algorithm that sidner presents for

an initial discourse 'focus', although expressed in

thematic positionsr in essence boils down to the

$re have suggested, i.e. Predicate Complement >

> Predicate. !{e reproduce Sidner's ( 1983:287)

here for the interested reader:

'r Exoected Focus AlqoriEhm
Choose an expected focus as :
(1) The subject of the sentence if the
there-insertion sentence
---ft¡is step presumes information fro¡n
the subjectr and the verb are and about

sentence is an is-a or a

a parse tree about hthat
whether the sentence is

t here-i nse rt ion.
(2) The first member of the default expected focus list (DEF

list) r computed from the themaEic relations of the verb is as
f ollor,¡s:
-order the set of phrases in the sentence using the following

Drêference schema:'-th.*. I i.e. usually ob ject (t'tn )l unless the theme is a verb
complementr in which case the theme frqn the compì.ement is used
-all other thematic positions !,rith the agent last
-the verb phrase

This step requires a list of t.he surface order of the noun
phrases and a data structure v¡hich indicates which noun
phrases fill which thematic sl-ots in the verb."

The algorithm applies to the first sentence in a discourse

and predicts an anaphor's cospecifier and then an inferring

process confirms the prediction. For exampler in the text in

(L1)' the algorithm chooges the object¡ bear over the verb

phrase as a potential cospecifier of it i.n the noninitial

sentences:

(ff) i. l¡like capLured a bear

ii. Everyone said it made a lot of noise

iii. but I was asleep and didn't hear it

Although Sidner does not take up the issue of prosody

since she deals vith writ.ten texts, we feel that our proposed
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Àllenr J., Hunnicuttr M.S.r and K1att, D. -1987. Froq t.ext-to
speech. The MITalk Eystem. Cambridge: Canbridge
ffi-

Bânnert, R. 1986. Independence and ínterdependence of prosodic
features. norkågg-pggggg (Dept. of Ling. r Univ. of Lund)
29:31-60. 

-

hierarchy fínds support in the facL thaÈ it can also be used in

referent resoLution programs. In fact.r one could postulate that

Èhe varioue degrees of prosodic prominence given to the

differenÈ, constituents provide the Listener wÍth further cues

for keeping track of discourse referents.
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Merle A. Horne

ENGLISH SENTENCE STRESS,
GRAMMAIICAL FUNCTIONS AND
CONTEXTUAL COREFERENCE

1.0 Introduction*
The goal of this paper is to provide a better understanding of the dynamics of
English sentence stress by examining it within a discourse grammar frame-
work. It will be maintained that the position of sentence stress is governed by
two interacting factors: a hierarchy of grammatical functions and the corefer-
ence status of the lexical items realizing these functions with respect to
previous parts of the discourse. This approach differs from previous gener-
ative treatments, where sentence stress is described solely with reference to
the syntactic constituent structure (Chomsky & Halle 1968; Bresnan 1971,

1972). Conceptually, the present model is influenced by the Praguean Func-
tionalist Sentence Perspective, an approach which has not been without
impact on American linguists (Chafe 1974:119-29; Liberman 1978:1.67).

We will first review some previous attempts that have been made to deal
with English sentence stress in the phonological literature before presenting
our own approach. Most analyses within the generative framework have

been based on the assumption that it is possible to predict the relative
degrees of suprasegmental prominence within a sentence using only informa-
tion from the labelled bracketed surface structure.

L.L Chomsky & Halle (1968)

In Chomsky & Halle (1968), for example, it is maintained that sentence

stress is assigned by the Compound Rule and the Nuclear Stress Rule, which
can be formalized as in (1) (p. 18):

* Thanks are due to Gösta Bruce, Thore Pettersson, Bengt Sigurd, and Paul Touati for useful

comments on an earlier version of this paper and to David House for assisting me with phonetic

analyses of the data.
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(1)
I stress

v -+ [L stress ,{;
1

v"
l

a) Compound Rule
b) Nuclear Stress Rule

The effect of rule (1) is to place primary stress on the first stressed vowel of a13
compound (e.9. blackboard) and on the last stressed vowel of a phrase (e.g.

2l
bløck board), each word having previously been assigned stress by rules of
word phonology. Furthermore, by a general convention of stress assignment,
each time an element receives primary stress, all other stresses within the
domain of application are reduced by one. Rule (1), along with all other
stress rules, have been assumed to apply cyclically to surface structures. As
an example of how the two ordered subrules of (1) interact to produce a
prominence contour, the sentence rohn's blackboard eraset wos stolen is
analyzed in (2) (see Chomsky & Halle 1968:22):

(2) s[¡p[p[John's¡]¡[¡[¡[blacka]¡[board¡]¡l¡[
111

L2
13

2t4
32s

eraser¡]¡]¡plypIy[[was] [stolen].rlrrp]s]
11

(1a)
2 (ra)
3 (1b)
4 L (1b)

one problem associated with the SPE system is that, due to the convention
of stress reduction and to the fact that the NSR can apply to its own output,
complex sentenðes will recei.¡e prominence contours containing indefinitely
weak stress, such as the sentence mentioned by Chomsky & Halle (19ó8:23):
My friend can't help being shocked at anyone who would failrto consider hß

sad plight, where sad plighr would end up with the contour sad plight after 7
applications of the NSR. chomsky and Halle (196g:23) note this short-
coming of their analysis and 'make it quite clear that the rules discussed
above give accurate results only for very simple constructions,. They suggest,
furthermore, that 'the problem of extending this description to a wider class
of cases may be nontrivial' (1968:2$.

The problem involving multiple degrees of stress was avoided in later
phonological descriptions by working on a more abstract level of metrical
structure with representations consisting of structures with alternating pat-
terns of s[trong] and w[eak] syllables. The problem of determining sentence
stress still remains, however (see below, $ 3.3.), since metrical trees are, like
Chomsky and Halle's stress contours, based on the syntactic surface struc-
ture and the principles embodied in the Compound and Nuclear Stress
Rules.l
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L.2 Bresnan (197L)

In what was the first detailed generative treatment of English señtence
stress, Bresnan (1971\ pointed out that there was a large class of exceptions
to the NSR. For example, under normal conditions, the following sentence-
final items do not receive final stress (258):

(3) Anaphoric pronouns:
1

(a) Robert discussed it
1

(b) *Robert discussed it

(4) Indefinite pronouns:
1

(a) The girl picked some
1

(b) *The girl picked some

Other anaphoric elements, even when grammatically definite, are not as-
signed sentence stress:

(5) Mary knows a mani who excells at judo, and she u¿ir", the rnan,.

As regards these exceptions to the NSR, Bresnan assumes that 'by some
means or another, anaphoric and indefinite elements are not assigned prima-
ry stress' (197I:258). She does not deal with the derivation of the stress
pattern of such sentences, but instead attempts io account for another set of
apparent exceptions to the NSR. These involve sentences which can be
analyzed as having undergone movement or deletion of NP objects, e.g.:

I
(6) (a) George has plans to leave

George has plans[sGeorge leave plans

(b) George has plans to leave

George has plans[5George leave

(7) (a) Mary liked the projosal that George left
Mary liked the proposal [sthat George left the proposal

1'...\Ã'e simply define a relation on each pair of sister nodes in the syntactic structure, the
output depending on certain local properties of that structure. To be specific, this theory's
version of the NSR and CSR can be stated as follows:

(8) in a configuration [qAB]s:
(a) NSR: tf C is a phrasal category, B is strong
(b) CSR: If C is a lexical category, B is strong iff it branches.' (Liberman & Prince

1977:257.)
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(b) Mary like the proposal that George leJve
Mary liked the proposal [5that George leave

(8) (a) John asked what Helen had wrilten
John asked [s, COMP [5Helen had written something

(b) John asked what boåk, H"l"n had written
John asked [s. COMP [5Helen had written some books

According {o Bresnan, all these exceptions to the NSR are .predictable

without any special modifications in that rule, given one assumption: the
nuclear stress rule is ordered after all the syntactic transformations on each
transformational cycle' (Bresnan 1971:259). She assumes, furthermore
(1971:259), that the NSR cycles only on NP and S, not on Vp. Consequently,
the derivation of the sentence stress patterns in (6)-(3) becomes straightfor-
ward. In (6a), for example, the embedded sentence has an object, plans,
which is assigned primary stress on the lower cycle, with concomittent
lowering of stress o9 George and leave. On the upper cycle, a syntactic rule

1

applies, deletingplans in the embedded S. The NSR subsequently applies on
the upper cycle and assigns primary stress to the rightmost [1 stress], which
now happens to be the object plans in the matrix sentence. In (6b), on the
other hand, there is no underlying object that gets deleted or moved from its
sentence-final position, \,vith the result that the verb, leave, is reassigned [1
stressl on the upper cycle. Derivations for the other examples proceed in an
analogous fashion.

1.3 Berman & Szamosi (1972)
Bresnan's proposal was criticized by Berman and Szamosi (1972) on several
points. They note, for example, that in many cases Bresnan's cyclical hy-
pothesis makes the wrong predictions. For instance, if fails in cases where,
instead of the object the subject is deleted, e.g.: 

I
(9) Let me tell you about something strange that happened

where following Bresnan's proposal, primary stress should fall on the verb,
and in

(10) Mary liked the projo.ut that was made

where Bresnan's cyclical hypothesis would predict
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(10') *Mary liked the proposal that was made

Although they do not develop any alternative for describing Engiish sen-

tence stress, Berman and Szamosi propose the following surface generaliza-
tion which they claim governs its placement to some extent; they note that
'regardless of the "derivational history" of a sentence, if it ends in an NP,
this NP receives primary stress' (1972:309). They note, however, that there
are a number of exceptions, most notably, anaphoric items, e.g.

(11) The children didn't want t¡ So to bed, so

(a) John scolded the governess
I

(b) Johnscolded the bastards

Moreover, Berman and Szamosi feel that the different stress contours of
phrases like plans to leave (cf. (6)), corresponding to different meanings
'remain valid counterexamples to a theory of stress-assignment which relies
solely on surface structure' (1972:310). Sentences like (12) are also excep-
tions to Berman and Szamosi's surface structure generalization, as was later
pointed out by Bresnan (1972:331):

1

(12) Peter had clams for dinner

Berman and Szamosi come to the conclusion, therefore, that 'neither the
surface level application nor the cyclical application of the NSR works. Can
the NSR be made to work at all? Probably not, especially because of the
existance of a large number of cases which indicate that primary stress
assignment (let alone the entire stress contours) often depends on factors
that only marginally, if at all, involve structure' (L972:31.1-12).

L.4 Bresnan (L972)

In a reply to Berman and Szamosi, Bresnan (1972) admits that not only
structural, but also semantic factors are involved in determining the place-
ment of primary stress. She does not abandon the NSR, however, but rather
proposes a new rule, that of Topical Stress Assignment, an optional rule
which is assumed to apply before the NSR. This rule of Topical Stress
Assignment is assumed to assign stress in the exceptional cases to the NSR.
For example, Bresnan notes (L972:328) that in simple declarative sentences
ending in a predicative, the primary stress is often most naturally placed on
the subject:
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(13) (a) The sun is shining
1

(b) A proposal was made
I

(c) A new book has appeared
1

(d) An umbrella was losr
1

(e) Work must be done
1

. (f) Guests arrived

Topical Stress Assignment is assumed to account for the patterning of
sentence stress in (13). It is also assumed to handle Berman and Szamosi's
counterexamples to the NSR, e.g.

d1
(10) Mary like^the proposal that was made (A propósal was made)

1

(14) What books have arrived? (Some bóoks have arrived)
I

(15) There is work to be done (Wórk (must) be done)

The inclusion of a rule of topical stress assignment in addition to the NSR
makes the grammar of sentence stress that much more complicated. It is all
the more dissatisfying due to the fact that no details are presented as to the
conditions of application of the Topical Stress Assignment Rule.

2.0 A proposal: Discourse Coreference and
Grammatical Functions (DisCoGramFunc)

we think that Berman and Szamosi's idea that it is surface structure that is
relevant to determining the place of sentence stress can be made to work if
we take an 'enriched'surface structure as input. \ve are of the opinion that,
to the extent that syntactic information is relevant to the assignment of
sentence stress, it is grammatical functions, not constituent structure that
provides the most insightful basis for understanding the dynamics of sen-
tence stress. The position of sentence stress is, we would maintain, highly
predictable on the basis of what we would propose is a natural hierarchy of
grammatical functions based on their potential for attracting stress and the
coreferential status of the lexical items realizing these functions with respect
to preceding parts of the discourse.2 In other words, we claim that the
2 For the present, we will not attempt to formulate specific rules determining contextual
coreference but rather follow Firbas' (1979:1n) guide rule:
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position of greatest prosodic prominence in a given English sentence within a
discourse is based not on the NSR, but rather on a hierarchy of grammatical
Tunctions of the following type:

(16) Predicate Complement > Subject > Verb

That is to say, in a given sentence, the predicate complement3 is most likely
to receive stress if it is contextually noncoreferent; if it is contextually
coreferent, then sentence stress will fall on the subject if ¿¡ is contextually
noncoreferent. If the subject is also contextually coreferent, sentence stress
with fall on the verb.

This hierarchy is based on semantic notions. The fact that subjects and
objects tend to receive more prominence than verbs has been observed by a
number of scholars.a For example, Schmerling (1976:82) formulates the idea

'An element is context dependent [i.e. contextually coreferent.M.H.ì if it conveys informa-
tion derivable from the preceding verbal context and/or if it refers to a perfectly obvious item
belonging to the situational context of immediate experience shared by the speaker and
listener, context dependence or independence ultimately depending on the communicative
purpose entertained by the speaker at the point that, at the moment of utterance, has been
reached in the development of discourse. It should be evident that in regard to context
dependence, context is here understood in the narrowest way.'

3 By 'predicate complement' we mean, following Lyons (1969:345), a ,word or phrase (other
than the verb itself) which is an obligatory constituent of the predicate: for instance, the object
of a transitive verb . .., nominal or adjectival expressions which combine with the ,copula' in
such sentences as Mary is a beautiful girl and Mary is beautiful'..., and such .adverbial'
expressions as in Central Park or on Sunday in sentences llke The parade was in Cen¡al park or
The demonsÛation was on Sunday'. It will also be assumed that adverbials having selectional
restrictions with the lexical verb are included under this category, for example, go: Locative
adverbial, behave: Manner adverbial (see Allerton and cruttenden 197g, Dik 197g, and euirk
et al. 1972). Further research is required as regards specification of these restrictions for
individual verbs.
a [t has been noted that, as regards child language, subjects and objects are acquired before
verbs. It is interesting to speculate that this may be related to their greater likelihood of
receiving prosodic prominence in discourse. McNeill (1970:ó6) notes, for example, that .Green-
field observed the appearance of subjects ând objects towards the end of the holophrastic
period, but no verbs'. Moreover, in two-word sentences, the verb is often omitted, whereas the
subject and/or object are always present. This is explained by McNeill (ibid.) as being due to the
relational character of the verb:

'. ' . all possible two-word combinations occur in child speech-subject-object, verb-object and
subject-verb. However, these combinations occur with unequal frequency in Bloom's records,
declining in the order given ... 'I'he most general interpretation of verbless sentences is to
regard verbs as being words that stand for grammatical relations, and that, like prepositions,
they tend to appear only after combinatorial patterns with non-relational words are estab-
lished. such an interpretation is consistent with the progress in child grammar, f¡om the
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in her Principle II: 'The verb receives lower stress than the subject and direct
object, if there is one; in other words, predicates receive lower stress than
their arguments, irrespective of their linear position in surface structure'. A
similar observation is made by Firbas (1979:129):

'. . . in regard to a context independent object, subject complement, and
adverbial functioning as a specification, not as a setting, the verb will as a
rule not exceed any of these elements in cD lco: communicstive dynø-
mßm, a term within Praguean Functionalist sentence perspective which
refers to the relative extent to which a given element contributes towards
the amplification (development) of the discoursel. In the absence of these
elements,'it will not even exceed a context independent subject in cD.
This is because in the development of discourse the primary function of
the verb is an introductory one. It consists in introducing into the dis-
course notions conveyed by the context independent elements. This ex-
plains why the verb comparatively rarely comes to carry the highest degree
of communicative dynamism and to function as the IC [IC = intonation
center]'.

The fact that the predicate complement precedes the subject in the hierarchy
can be related to the fact that in English, the rheme (or new information)
tends to be placed at the end of the sentence, the normal position of the
predicate complement, whereas subject position tends to be reserved for the
theme (or old information).

The hierarchy in (16) should, in fact, be further specified in order to
account for the internal structure of a given phrase, since it is not always the
case that it is automatically the heødthat receives the stress. In cases where it
is only the head that is contextually coreferent and not the whole phrase, it is
the modifier that will be assigned sentence stress, as in (17b):

(17) (a) My mother gave me a [yellow [dress¡]l¡
(b) I really wanted a [blue [one¡]l¡

Compare this with (18b) where the whole object phrase is coreferential with
yellow dress, thus causing sentence stress to be placed elsewhere:

(18) (a) My mother gave me a [yellow [dress¡]l¡
(b) I'm going to wear [the gorgeous [thing¡]l¡ today.

t.rtpht"ttt" period on to express grammatical relations first through combinations and last
through special words.'

McNeill does not take up prosodic prominence which certainly constitutes a factor making a
particular grammatical function within a sentence more perceptr¡ally salient for the child and
thus perhaps easier to learn.
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VosYesYea

No

NO

(a)

Figure 1

With these facts in mind, the process of assigning sentence stress cân then be
formally represented by means of a flowchart such as that in Figure 1.

Figure 1 is to be interpreted as follows:
To assign sentence stress in a given piece of dialogue, proceed in the

following way: (1) check the Predicate Complement if there is one; if the
whole phrase is noncoreferential with respect to the preceding context,
assign the Head sentence stress if it is likewise noncoreferential (1a). If the
head ¿s coreferential, however, assign stress to the Modifier (1b). If the
whole Predicate Complement is contextually coreferent on the other hand,
go to (2), Subject. The same procedure is repeated here as in the case of the
Predicate Complement. Should the procedure be carried to the Verb posi-
tion and a 'Yes' response be obtained even here as regards the coreferential
status of the whole verb phrase, then the sentence is marked 'No Sentence
Stress'. Such a sentence is in some respect 'devient' as regards 'normal'
sentence stress dynamics, e.g. a sentence which provides no 'new' informa-
tion, such as (19b):

(19) (a) Kids¡ like¡ icecream¡
(b) They¡ like¡ it¡

Yes

(b)

2.1, Comparison with NSR
It is interesting to note that the characteristic 231 stress pattern derived by
the NSR for simple SVO sentences reflects the ordering in (16), e.g.:

Sboia

Modfler

?

Corel.

ComP.

Stress
Head

?
CoreL

?

Verb
Coref.

'I{o

Sontence
Str€ss
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231
(20) Rats like cheese

SVO

According to the NSR, however, all sentences receive sentence stress on the
rightmost element containing [L stress]. In reality, this is not the case as we
have seen above, e.g.:s

(11) The children didn't want to go to bed, so

-(a) John scolded the governess
1

(b) John scolded the bastards

1

(13) (b) A proposal was made

Moreover, if one listens to a given piece of English dialogue, it becomes very
difficult to accept Chomsky and Halle's (1968:25) claim that it is the listen-
er's knowledge of the Nuclear Stress Rule that determines the stress contour
of a given set of sentences within a context. One would tend to agree with
Berman and Szamosi (1972:312) that it is perhaps misleading to carry over
devices that worked well for the description of word-level phonology to the
description of larger phrasal units and that 'some entirely novel ideas are
necessary'.

2.2 Data
We have taped a number of episodes of the American television program
'Dynasty' in order to get some idea of how sentence stress patterns in
English. Although it is too early to draw any definite conclusions, it would
appear that the Nuclear Stress Rule fares very badly. A model such as that in
(16') seems to work much better in the analysis of sentence stress. Following
is an example of the patterning of sentence stress in a piece of discourse from
'Dynasty'. The word or words that bear most prosodic prominence in each
sentence have been written in bold letters. The subscript c has been used to
indicate coreferent items that are not immediately obvious to the reader, e.g.
things that had been talked about before the present dialogue began. In-
stances of obvious anaphoric coreference are indicated by the subscripts i
and j:

5 For sentences cited in isolation, names appear to act as contextuâlly coreferent, even if they
are mentioned only once. This is a peculiarity of names that hâs been noted by several scholars
(see Ladd (1978:9G-l) fora discussion of this phenomenon).
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QL) (a)
(b)
(")

Blake: Dammit, Taft, we have a crisþ here.
I need that information" within the next two hours.
Now Taft, if the sun comes up on this one¡
and it's¡ not settled
we can all meet on the unemployment line.
What is the latest obituary" from our mortician, Taft?
It seems definite.
The revolutionary government has confiscated the oil.
Your reserves have been nationalized.
Are you hurrying with those" ¡?
As fast as I'can, Mr. Laird.
Andrew, I'm not sure I wanna go through with those
papers¡
\ilhy not?
It's a gift.
There's no law that says a man can't give a gift to his
spouse.

Besides Blake, you have no other choice.
I'm gonna have to insist that you do it.

(d)
Taft: (e)

(Ð
(g)

Blake: (h)
Secretary: (i)

Blake: (j)

Taft: (k)
(r)
(-)

(n)
(o)

The patterning of sentence stress in the dialogue in (21) seems to follow the
hierarchy in (16). Thus, with reference to the flowchart in Figure 1., this
patterning can be accounted for in the following way: in sentence (a), the
object, a contextually noncoreferential noun, is stressed according to step
(1a). In (b), however, the object, that information, has an antecedent earlier
on in the dialogue and thus does not receive prominence. The subject, d is
also contextually coreferential. Consequently, the sentence stress falls on the
verb, need, according to step (3a) in Figure 1. In the first conjunct in
sentence (c), there is no predicate complement; consequently, the stress falls
on the contextually noncoreferent subject, sun, according to step (2a). In the
second conjunct, there is likewise no predicate complement; the subject,
however, is coreferential with cru¡s in sentence (a); therefore, the stress falls
on the verb, settled by (3a). In the main clause of sentence (c), the predicate
complement, a noncoreferential locative adverbial, receives stress at (1a). In
sentence (d), the predicate complement is not contextually coreferential; its
head, however, is (i.e. it refers to 'ne\ils' discussed earlier in the dialogue);
consequently, sentence stress falls on the modifier, latest, according to step
(1b). The same patterning can be seen to exist throughout the remainder of
the dialogue. We should point out here that rile assume that each clause (S)
of a sentence is submitted to analysis according to the model. Furthermore,
we will assume that the assignment of sentence stress applies recursively at
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each step in Figure L so as to account for instances where more than one
stress is present (as in (21m)) (I owe this observation to Gösta Bruce).

We have also constructed possible texts where the sentence stress pattern
follows the model in Figure 1.. An example is found in (22), where identical
subscripts indicate coreference. Numbers following the underlined words
indicate at which point in Figure 1 sentence stress is applied. The text sounds
very natural when read aloud:

(22) My mother¡ sent me some money¡ (1a) yesterday.
I really needed (3a) the cash¡.

I'd spent (3a) all my dough.¡ and asked the dear¡ for a loan¡ (1.a),

My bróther¡ was of course livid (1a).
He¡ refused (3a) me a loanç earlier and the creep¡ called me a

spendthrift- (1a).
That's absolutely ridiculous (1a)!
Now my sister,'s (2a) spendthrift-.
Shen's a real (1b) squanderer*!

:

3.1, Discussion

The model presented here subsumes what has sometimes been referred to in
the literature as cases of 'anaphoric destressing' (Liberman 1978), 'deaccent-
ing'(Bolinger 1972, Chafe 1974) or'default accent'(Ladd 1978). The term
'deaccenting' seems conceptually inappropriate, since it implies a negative
process, e.g. lowering pitch, whereas the approach taken here is to view
sentence stress as the addition of some parameter(s) of phonetic prominence
to an already existing word stress.ó Deaccenting is assumed to apply in the
following examples from Ladd (1978:52-3):

(23) A: John was mad because he got nothing but books for Christmas.
B: Oh, doesn't John read books?

(24) Harry wants a WV but his wife would prefer an American car.

where boofrs in (238) and car in (2a) are assumed to be deaccented by some

means or another. 'Default accent' is a better term, but what it describes is

the natural output of the model presented here, i.e. sentence stress in a

dialogue context. Note that according to our model, the sentence stress on

ó This is the position taken, for example, by Bruce (1977).
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reød in (238) would be placed at step 3a in Figure 1, and that on American
(Modifier) in (24), at step lb.

The hierarchy in (16) can account for the troublesome examples for
Bresnan's and Berman and szamosi's accounts of sentence stress such as

(6) (a) John has plans to leave

where plans is the object (stress according to step 1 in Figure 1),

(6) (b) John has plans to leave

where /o leave is the object, has plans being analyzed as a complex verb with
the meaning 'intends' (cf. chomòky and Halle 196g:24) (stresi according to
step 1 in Figure 1), and

(12) John had clams for dinner

where clams is the object (stress according to step 1 in Figure 1). The model
presented here is more general than previous models of sentence stress in
that it can also explain examples accounted for by the NSR, Bresnan,s
Topicalization Rule, and Berman and szamosi's surface Structure General-
ization, e.g.:

(Z) (a) Mary liked the proposat rhar George left (NSR)

(10) Mary liked the proposal that was made (SS Generalization)

which, in the present model, are both assigned sentence stress by step 1 in
Figure 1., and

(13) (f) Guests arrived (Topicalization Rule)

which, in our analysis is assigned sentence stress according to step 2 in Figure
1.

Notice that the present model also explains certain problematic cases for
Liberman's (1978) metrical analysis of sentence prosoãy, e.g. (25)

s

A
wsww

lf John were here, Sam'ld hlt the bastard
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With respect to this example, Liberman (1978:167-8) makes the following
remarks:

'Presumably the reason that the constituent which contains the circled
nodes has the form [sw], instead of the "null hypothesis" form [ws], is that
anaphoric or redundant material is considered intrinsically weak, as op-
posed to anything that adds new information to the conversation. The
other side of the coin is obviously that crucial or extra-important new
information will want to be strong. Often it is hard to determine, in a
particular case, what represents the result of destressing old information
and what represents the result of stressing new information. One not
unreasonable hypothesis would permit free assignment of either [ws] or
[sw] to any phrasal constituent, but would stipulate that the pattern [sw]
will be assumed to have some special pragmatic justification. The alterna-
tive is to postulate some set of features like [+contrastive], assigned to
nodes, which influence prosodic and tonal phenomena in some way. The
main difficulty in this area is that nobody has ever gotten the facts straight,
to my knowledge.'

The fact that the verb hit receives sentence stress in Liberman's example is a
natural outcome of the model presented here: both the object and subject
are contextually coreferents and consequently stress is assigned according to
step (3a) in Figure 1.

The biggest problem in the application of our model lies in determining
coreferential relations. In cases where anaphoric pronouns are used, the
situation is very clear, e.g.:

(26) (a) Rats¡ like cheese¡

(b) It's¡ good for them¡

However, in more gramatically opaque cases of coreference or cases involv-
ing lexical relations such as synonomy, hyponomy and part-whole relations,
the situation becomes more complicated, both for the listener in a concrete
speech situation and for the linguist in attempting to account for the condi-
tions under which such contextual identity is made. Consider, for example,
the following two sentences uttered by Kurt Vonnegut in an interview on
Swedish Radio:

(n) @) When you laugh or cry, you are in fact throwing off (all sorts of
things which have been released into (your bloodstream¡))¡ which
will allow you to run or to stand and fight.

(b) And if you can do neither, then (your body)¡ has to get rid of (these

chemicals)¡'
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In this case, these chemicals in (27b) is coreferent with the phrase all sorts of
things which hqve been released into your bloodstream and your body is
related in a part/whole relation to your bloodstream in (25a). Note that it is
the result of the speaker's placing sentence stress on the verb, get rid that we,
as listeners, are able to infer such identity relations between what is being
said and what has previously been said.7

Whether the concept of contextual coreference can be further developed
in order to account for other cases of sense relationships involving corefer-
ence beyond the lexical level is an open question. For instance, in order to
account for the so-called 'contrastive stress' patterns in sentences such as

(2S) (see Ladd 1978:78ff.), the relation of coreference must be extended to
cover identity of reference of semantic roles.

(28) Peter¡ kicked Ulrika¡ and then she¡ kicked him¡

In (28), the conditioning environment for sentence stress lies, not on the
level of lexical referential identity, but rather on the level of identity of
semantic roles, the stress pattern in this case serving to indicate a change in
the 'actorþatient' relationship (see Enqvist 1979:140-1). It is possible that
such nonlexical coreferential relations could be built into a surface syntactic
model to the extent that they can be related to a change of grammatical
functions in otherwise referentially identical surface structure strings. As it
stands now, however, our model cannot account for such cases.

In conclusion, we should note that the dynamics of sentence stress is an
issue of current interest in research on speech production and comprehen-
sion. We feel that the analysis presented here provides an insight into the
direction in which further work in this area can proceed. Our model is, for
example, well suited for application in computer models of verbal produc-
tion such as that presented in Sigurd (1982).
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INFORMATION FOCUS: ASSIGNMENT AND
PHONOLOGICAL IMPLICATIONS

Merle A. Home

Àbstract

Data are presented in support of the claim that the condi-
tioning oi information focus-within discourse is determined
by the- interaction of two parameters: a hierarchy of gramma-
tical functions and the coreferential status of the lexical
material filling these functions with respect to preceding
parts of the discourse. A process modet is presented for
Lhe assignment of focus and ramifications for the phonologi-
cal component are discussed.

1. Introduction
A problem that has ptagued phonologists for many years

(and sti1l is) is that surrounding the dynamics of focus
placement and its phonological realization. The intractability
of. the problem has, of course, been partly due to the fact
that phonologists have on the whole limited themselves to
the study of sentence grammar. As Enkvist (1979:'151 | has

pointed out. ho!,teverr one must ttventure beyond sentence gram-

mar" in order to study the phenomena associated with focus-
That is to Say¡ focal promine.nce is a discourse phenomenon

and cannot be adeguately accounted for by liniting oneself
to data consisting of ísolated sentences. The interesting
quëstion then becomes: Is it in any way possible, using
the concepts available within lÍnguistic theory to develop

a model that vrould, to a statistically significant degree,
predict where grammatically condiÈioned focus would be placed?

Such a model could, for instance, be integrated into a pro-
gram for speech production (see Sigurd 1982') or perhaps

be used in teaching prosody. l{e should note that we are
for the present purposes abstracting altay from focus condi-
tioned by such factors as emphasis or corrective ends, and

concentrating on what has been termed 'information focust
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or what
focus.

rlre are assuming to be grammatically conditioned

2- Background
Early work on focus or what was termed 'sentence stress,

by generative phonologists r¡las 1imÍted to the domain of
the isolated sentence. Norma1 or 'unmarked, sentence stress
hras assumed to be determined on the basis of word stress
and abstract syntactic structure, i.e., the rightmost lexi_
cal item containing primary stress hras assigned sentence
stress. Def iciencies in this anaJ.ysi.s r^rere soon pointed
out (cf. Bresnan 1971, 1972; Berman & Szamosi 1972; Bolinger
1972l - For instance, the Nucrear stress Rure courd not
correctly place sentence stress or focus in such 'unmarked,
cases as those in (1 ):

(1) a) IVORK must be done.
b) the kids had FISH for dinner.

since it blindly looked for the rast stressed item in a
sentence, in this case, done and dinner. placement of focus
on these words, however, autornatically l-eads to a marked
or contrastive reading.

The situation did not improve much with the dawn of netri-
caJ- phonology, since the NSR was integrated into this theore-
tical framework as weÌ1 (see Liberman & prince (1977); cie_
gerich (1983). Ladd (1978), however, noted that certain
cases of so-ca1led 'defaul-t accent' cour.d be accounted for
by assuming a change in the placement of rnetrical- s's that
determine the degrees of phonological prominence. For in_
stance, the pair of sentences in (2) is cited by Ladd (.197g:
53) as a typical case of default accent:

(2) A: John was MAD because he got nothing but
BOOKS for Christmas.

B: Oh, doesn't John LIKE books?

where, in the B) sentence, BOOXS is deaccented and focus
moves in this instance to the reft sister, the verb LIKE. Just
how focus gets pLaced on BOOKS in the first place is not
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expl-ained nor for that matter can Ladd explain the focus
pJ-acement in the sentences in ( 1 ) .

In her latest work on the interaction of phonology and

syntax, Selkirk (19841 does away with the level of metrical
structure and assumes that all information regarding sentence
prosody can be captured by means of metrical grid structure-
Assignment of focus is assumed to take place at the level
of 1ogÍcaI form. She insists that "the location of focus
rel-evant prosodic prominence within a focused constituent
is Dot determined by principles such as the NSR; second,

that it is the argument structure of the phrase and sentence

that is crucial- in determining focus properties of higher
constituents on the basis of the prominences within them"
( 1 984:203,206Ì. . Here, however' as in Ladd's analysis, focus
accent is assumed to be freely assigned.

3- Model Presentation
our ov¿n work has been concerned with the attempt to syste-

matize certain facts about focus and to develop a model

that wilÌ make the initial focus placement. V{e assume,

like Se.l-kirk, that it is at some Level of semantic/syntactic
structure that the assignment of focus takes place, We

hypothesize, furthermore, that the dynamics of focaL accent
placement within a discourse is determined by the interaction
of two parameters: a hierarchy of grammati.cal" functions
and the coreferentiaL status of the lexical- items filJ-ing
these functions with respect to precedinq oarts of the dis-
course. vle thus view the ì.inguistic function of focus to
be twofold: On the one hand, it serves to give infornation
concerning subcategorization reÌationshj.ps between the predi-
cate and its arguments within a given proposition. this
could perhaps be interpreted as the highest degree of 'valen-
cy'wit.h the predicate in the sense of Enkvist (1976',, that
is to sây, an'obJ.igatory'argument receives focus. On

the other hand, focal- proninence (or rather its absence)
gives information on the lexical relationship between newly
introduced terms and terms already introduced into the dis-
course situation.
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AlI other things being equa1, arguments wil-l receive
more prominence than predicates, This iact has been observed
by Schmerling 119761, for instance. Furthermore, as f.ar
as English is concerned, a predicate complement, i.e. a
semanticaÌIy obJ-igatory nonsubject argument, wil1, al1 things
being equal, receive more prominence than the subject argu-
ment. Compare, for example, the sentences in (3):

(3) a) A man bought a BOO(.

b) A MÀN appeared.
c) *A MÀN bought a book.
d) *a man APPEARED.

As tnev¿st sentences, i. e. , as possible ansr¡rers to the gues-
tion "what happened?", (3) (ab) are possible answers, whereas
( 3 ) ( cd ) are not, i. e. they presuppose a certain amount
of 'gj-ven' information; c), for example, could be construed
as a potential repJ.y to a question such as: "Vüho bought
a book?", whereas d) could be construed as forming part
of a corrective reply such as: "She didn't say'A man dis_
appeared'; she said:_". Thus we see that contextually
coreferent material produces the same effect on the position
of focus as the absence of a given grammatical function,
that is to sâyr when both the subject and the object for
example are present and have not been previously mentioned
1n the discourse, the focaL prominence falls on the object.
However, when there is no object or when the object is con-
textually coreferent, then the focal accent faIIs on the
subject, as in b). And, of course, should there be no sub-
ject or object in a given sentence (as in the case of an
imperative sentence) or if both the subject and object are
contextuaJ-l"y coreferent, then the focal prominence v¡1ll
end up on the verb or predicate. fn tight of these observa-
tions, we mi.ght attempt to represent the potential for assign_
ment of focus on the basis of a hierarchy such as that in
(4):

( 4 ) PREDICATE COMPLEMENT>SUBJECT>PREDTCATE

As Ít stands, however, the picture is somewhat simplified
sÍnce it fails to indicate where focus would be reaLized
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'in cases where a given grammatical function was filled by

a complex term, for example an attributively modified noun.

In Horne (1985), we chose to explain the observed patterning

on a subphonological level, using the syntactic head-modifier
relation. That is to saYr al1 things being equa1, it is

of course the head of the given construction that is assigned

the focal accent:

(5) a) A big black DOG aPPeared.

) I bought some nert RECORDS todaY-

The'head-modifier'. relationship can be seen to be very

entightening in expl-aining the default cases. (Ladd (1984)'

furthermore, avails himseff of the head-modifier refation
to explain the origin of compound words in English. ) This
becomes cfear when one examines a piece of connected text.
It 1s here, also, that the second parameter, what we have

termed 'contextual coreference' comes into play in condi-
tioning the position of focus. Contextual coreference in-
c.l-udes many dif f erent kinds of lexj.cal relationships, every-
thing from repetition of a fexical item and pronominaliza-
tion to relationships such as synonymy, metonymy and part-
whole relati-onships (see Allerton 1978:140-1). It is this
parameter whj-ch takes the upper hand in a discourse situa-
tlon. Consider, for instance, the pairs of sentences in
(6) which demonstrate how inadequate the NSR rea11y is ac-
counting for focus placement in such a situation:

(6) a)

b)

t.
ii.
i.

ii.

My mother gave me a [Vellow
r reatly wanted " fnr.un [a.
My mother gave me a fVetlow
I'm going ',:o WEÀR the fgoÌS
today.

[roryrai.j] ,.esst]l k'.,
[ronuarlL.

eous [sownt] 3

As the sentences in (6) demonstrate, it is not possible
to account for the placement of focus solel-y by means of
the NSR. The second sentence in each pair of examples il1u-
strates this weIJ-, since the NSR would automatically place
prominence on the rightmost l-exical item in the respective
phrases. rn the approach taken here, it is the object phra-
ses in the i) sentences that would be assigned focus accor-
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ding to the hÍerarchy in ( 6) . Moreover, the promineñce
fa11s on the head of the object phrase. In the ii) senten-
ces, however, we notice that the situation is somewhat diffe-
rent in the two cases. In the a) case, the ¡nodifier receives
prominence, whereas i.n the b) case it is the predicate that
becomes focussed. This difference can be explained, however,
by reference to the concept of contextual coreference.
In a)r the object phrases are not coreferential but their
heads are. fn a)i, the head receives prorninence and in
a)ii, it is the modifier that is accented. In b), on the
other hand, the object phrases as wholes are coreferentiaL.
In b)i, as in a)i, it is the head that receÍves focal accent.
In b)ii, however, the promj.nence shifts to the predicate.
Thus when focal accent is assigned according to the hierarchy
in (4) , one must assume that the whole phrase in question
is first scanned to determine 1ts coreferential status with
respect to the preceding text. If it is the case that the
entire phrase is coreferential, then one moves to the subse-
quent step in the hierarchy. If it is only the head that
ís coreferential, however, then it is the modifier that
will attract the focus. lvith all these facts in mind, the
process of focus placement can be formally represented by
means of a flow chart such as that in Figure 1 (we assume
in what follows thab the modeL appLies within each cLause
(S) of a given sentence:
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2t

Yca Yos Yog

llo
(a)

Yog

Fl$rc I

Figure 1 is to be interpreted as follows:

To assign focus in a given fragment of discourse, proceed
in the following way: (1) check the Predicate Complement
if there is one; if the whol-e constituent is noncoreferential
with respect to the preceding context, assign the Head sen-
tence stress if it is likewise noncoreferential- (1a)- If
the head is coreferentía1, however, assign stress to the
Modifier {1b). lf the whole Predicate Complement is contex-
tually coreferent on the other hand, go to (2) , Subject.
The same procedure is repeated here as in the case of the
Pred:lcate CompJ.ement. Should the procedure be carried to
the Predicate position and a 'Yes' response be obtained
even here as regards the coreferential status of the whole
Predicate phrase, then this indicates that the sentence
contains no new infornation as regards lexical content.
This does not mean, however, that the sentence does not
gualify to receive other kinds of focal prorninence as the

1{o

(b)FOCUS

?

Corcf. FOCUS
HEAD

?

Prcd. NO

FOCUS
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example in (7) shows:

(7) Johni hit. MARYk and then sHEk hit IlrM..

The model in Figure I can account for the focus on MARY

but not on the pronouns SHE and HIM since coreferential items
do not attract focal accent in the 'normal' case. Focus
in this instance díffers fron the 'normal' case i,n that
it requires ce]:tain conditions of contextual ldentity for
iLs appearance. Focal accent in such cases involving paral-
leL structures is applied to corresponding arguments in
adjacent sentences that have semantical-Ìy identical predica-
tes. The function of focus here, as Enkvist I'197g,141 )

has noted 1s to indicate a trshift in semantic ro1es". Just
how contrastive accent is to be de¡:ived in a given case
is an interesting question but notice that the model in
Figure 1 provides a natural point to proceed to account
for them: a 'Yes' response at stage (3) in the model charac-
terizes precisely those cases where hre find focus accents
on contextually coreferent material such as in (7). A logi-
cal solution would be to proceed to examine the patterning
of semantic functions of the arguments in such parallel
cases. ShouÌd they differ, then a special subroutine would
assign focal prominence to the material marked vrith the
re.levant semantic f unction, e . g. :

(7') ,:otrn. eS hitj M"ryk co and then she* On hit.

him.---"'i Go'

In this case, she and him would be assi.gned prominence since
thej-r semantic roles, Ag(ent) and Go(aL), respectiveJ-y,
differ from those assÍgned to their antecedents in the prece-
ding discourse. Another case where contextually coreferent
materiaf receives focal prominence due to conditioning on

the semantic leveL is that involving a change in the polarity
value of the predicate. When this involves going from the
negative to positive value for instance, this change is
rnarked by focaf prominence which is realized on the first
auxiliary verb, eg.:

(8) a. John doesnrt like SPAGHETTI.

b. He DOES like spaghetti.
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Here again, our model in Figure 1 could not predict the
focus in (8) b. since there is no contextually noncoreferent
material. If one assumes, however, that a semantic feature
of polarity is assigned to the predicate and is availabLe
to the focus projection rules just like other semantic func-
tion features, then these examples faIl together with those
in (7).

4. .Phonological inplications of focus assignment
Before hre proceed to illustrate the functioning of our

modeL, a few details should be discussed concerning the
phonological ramifications of information focus assignment.
Consider, for example, a sentence such as that in (9):

(9) Phil bought a house with a thatched ROOF.

which can be assigned the syntactic structure j.n ('l0a):

(a) ( ro)

(subj. )

v( Pred. )

VP

N-P(Pred. Comp. )/.^\
NP( Heail) PP(I'rod. )

tDe

De

I

N

t. Adj(Mod.) N(

I

Head )

I
Phil bought

b) FOCUS ASSIGNMENT

i. (1a) (recursive)

ii. Phrasal Rule

house r.¡íth thatched ROOF

xx

x

According to the model in Figure 1, focus would be assigned
to the Predicate Complement at Stage 1. One question then
becomes: how is focus to be realized in a case where the
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constituent realizing the grammatical function contains
more than one head? We will make the assumption that all
the heads in the given constituent are assigned prominence.
This decisj-on, of course, requires us to include an additio-
nal rule in the phonological component that gì,ves even great-
er prominence to the rightrnost f ocussed e.l-ement. Such a
phrasal rul-e has been generalì-y assumed, however (see Neh¡man
'1 946; Selkirk 1 984 ) and would aJ-so seem to be uncontroversial-
among phoneticians (see Bruce 1982, Gårdinq 1983). Thus
in the case of the model 1n Figure 1, we wi,ll consider that
the subroutine (a-b) applles recursively within each headed
construction realizing a grammatical function and assigns
phonol-ogical prominence which can be represented by means

of a grid as in (10b i.). Subsequent application of a phra-
sal rul-e ('l 0b ii. ) wouLd assign additional promj.nence to
the rightmost focal.ly prominent element.

It couÌd be argued that it is not necessary to assign
promÍ-nence to each head, but rather assume just a phrasal
rule that assigned prominence to the rj.ghtmost noncontextual-
ly coreferent l-exical item in the given constituent. This
woul-d have as a consequence that house, for example, in
( 1 0 ) would recej-ve no focal prominence whatsoever. Such
a situation does not seem to correspond to reaJ"ity, however,
in the case where house is to be considered as new informa-
tion. AuditoriJ-y, there is a secondary degree of prominence
given to house in this instance which is not perceì-ved when

house is construed as old information. À very definite
pitch obtrusion is, furthermore, observed in the intonation
curves of corresponding elements in similar sentences in
Swedish, Greek and French in Gårding (1983).

Moreover, as r¿e1l as applying recursiveJ-y within each
headed construction, noti-ce that the assignment of phonoJ-ogi-

cal prominence must be assumed to occur lterativeJ.y on the
1evel of grammatì.caL functions in order to account for cases
where there is more than one instance of a given function
realized in a particuJ.ar sentence. This is the case, for
instance, j,n sentences where the Predicate Complement con-
sists of two obligatory arguments, such as the sentence
in (11) (subsequent appl-ication of the phrasal rule on the
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VP level would give ORPHANS more prominence in reLation to

CTOTHING):

(r1) s

NP(subj. )

v(Pred. ) NP(Pred. comp. ) PP(Pred.comp. )

The. widow gave CLOTHING to ORPHANS

a) FOCUS ÀSSIGNI{ENT

b) Phrasal Rule

x

x

x

Ànother point that should be made here is that it could
be argued that the hierarchy in (4) shoul-d in practice be

interpreted di.fferentJ.y. That is to Sây, that in a g¡iven

clause, different degrees of focal prominence should be

assigned to the different grammatical functions. This was

hinted at in Horne (1985). That is to say, instead of just
assigning one grammatical function focus, one could rank
all the functions in a given sentence according to the hier-
archy in ( 4 ) . Thus lve could derive prominence contours
such as those 1n (12), ranking, of course, only contextually
noncoreferent constituents :

1'12) a) Policemen attacked innocent peopfe.
SPPC
23 1

b) A flying star suddenly appeared:
SP
'l 2

Such an interpretation of the hierarchy is no doubt the
correct one, since it intuitively seems necessary in the
case of 'all-new' sentences where it can be argued that
both the subject and predicate complement have focal promi-
nence ( see Gussenhoven 1 983 ) . Phonetically, however, ttre
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Predicate Complement has more highJ"ighti.ng than the subject
( see Gårding 1 983 ) .

5. Data

In order to illustrate the modeJ. presented here the fo1-
lowing fragment of discourse taken from the American tele-
viÉion program, 'Dynasty', will be used. The subscript
c has been used to indicate coreferent items that are not
j-mmediately obvious to the reader, e.9. things that had
been talked about before the dial-ogue began. Instances
of obvious anaphoric coreference are indicated by the sub-
scripts i and f. The most prominent word in each cl-ause
has been written in boLd Letters:

( 121

Blake: (a) Dammit, Taft, we have a CRISIS, here.
(b) I NEED that information. within the next

two hours.
(c) Now Taft, if the SUN comes up on this

one= and it's. not.SETTLED, we can allL1
meet on the UNEMPLOYMENT line.

(d) What is the LATEST obituary. from our
mortician, Taft?

(e) It seems DEFINITE.
(f) The revolutionary government has confj.s-

cated the OIL.
(g) Your RESERVES have been nationalized.
(h) ere you HURRYING with those" ,?
(i) As fast as I CÀN, Mr. Laird.
(j) Andrew, I'm not SURE I wanna 90 THROUGH

with those papersj.
(k) lfhy Nor?
(1) Itrs a GIFT.
(n) Therers no LAW that says a man can't give

a GIFT to his SPOUSE.

(n) Besides Blake, you have no other CHOICE.

(o) I'm gonna have to fNSIST that you DO it.

Taft:

BLake:
Secretary:

Blake:

Taft:
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The patterni.ng
diaJ-ogue in ('l2l
specified in the
sentence a) r the
has an antecedent

of (main) focal- accent placement in the
would appear to conform to the conditions
flowchart in Figure 1. For example' in
object (Pred. Comp. ), that information,
earlier on in the dialogue and thus does

not receive prominence. The subject, T, is afso contextually
coreferential. Consequently, focal accent fal1s on the
predicate, NEED, accordinq to step (3a) in Figure 1. In
the first conjunct in sentence c), there is no predicate
complement; conseguently, the accent fal1s on the contex-
tualÌy noncoreferent subject, E!!, according to step (2a1.
In the second conjunct, there is Iikewise no predicate comple-
menti the subject, however, is coreferential \,tith crisis
in sentence a); therefore, the accent faLl-s on the predicate,
settled by (3a). In the main clause of sentence c), the
predicate compÌement, a noncoreferentj.al focative adverbial,
receives accent at step (1a). (The fact that all fisteners
of the dialogue agree that there is a 'secondary' accent
on meet wouLd lend support to the suggestion above that the
grammatical functions be ranked according to the hierarchy
in (4), in this case assigning 1 to the Predicate Complement

and 2 to the Predicate. ) tn sentence d), the predicate
complement is not contextuaì.Iy coreferential; its head,
however, is (i.e. it refers to'newstdiscussed earlier
on in the dialogue); consequently, focal accent fafls on

the modif ier, ]-atest, according to step (1b), in Figure 1 or
according to the prominence assignment rule of Pi-gure 2.

The same patterning can be seen to exist throughout the
remainder of the dialogue.

6. Conclusion
Within recent years, there has been a considerabLe amount

of research being directed towards the understanding of
information focus (cf. lVel-Is & Local 1 983; Selklrk 1984¡
Gibbon & Richter 1984 (in particular the interesting articles
by Fuchs and Ronat); Bolinger 1985 and the works cited there-
in). This is not surprising, in view of the increasing
interest in fields such as dj.scourse analysis, artificial
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intelJ.igence and speech synthesis. The structuring of infor-
mation is a compleî and dynamlc process. We hope,to have
made a contribution to the understanding of this process
by factoring out what we feel to be the iì.inguistic'corre-
lates of information focus. Much research remains to be
done aÈ far as determining for example what linguistic fac-
tors determine reLations of contextual. coreference (see,
for ex. Ronat 1984). Às regards phonology, the model presen-
ted here demonstrates just how dependent the phonological
component is on semantic/syntactic information in explaining
prosodic phenomena.
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Merle A. Horne

FOCAL PROMINENCE AND THE
.PHONOLOGICAL PHRASE'
\MITHIN SOME RECENT THEORIES

1,. Introductionx
The purpose of this paper is to discuss the status of the prosodic category

'phonological phrase' as discussed in some recent phonological analyses

(Selkirk 1980, 1984; Nespor & Vogel 1982, 1983)' It will be argued that it is
unnecessary to assume such a category in the phonology if one assumes that
prosodic rules have direct access to information concerning focus structure.

The prosodic phenomena assumed by the above mentioned authors to be

restricted to occurring within the unit tertned 'phonological phrase' can

instead be analyzed as due to prominence relations determined on the basis

of focus assignment and general rhythmic constraints. These prominences

are further assumed to be realized on the unit (stressed) 'syllable'.

2. Information focus assignment

In order to better understand the discussion of the phonological phrase, we

will outline here the factors relevant for assigning information focus. Details
are to be found in Horne 1985, 1986. The model will be summarized and

elaborated on here. The placement of information focus (i.e. grammatically
and textually conditioned focus, not expressive focus) in English can be

formally represented by means of a flow chart such as that in Figure 1 (we

assume that the model applies within each clause (S) of a given sentence:

I am grateful to A. Botinis, D. House, T. Pettersson, B. Sigurd and P. Touati for comments on

eartier versions of this paper. D. House and G. Jönsson are thanked for assistance with
recording and instrumental analyses. B. Sigurd and O. Söderman are also acknowledged for
their help in designing the flowchart in Figure 1.
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2 3

+

2b gb

-Fisure 
r. Model (flowchart) for assigning information focus to constituents on the

basis of grammatical function and number of focused constituents. Preliminary values
for the realization of focus as pitch (Fs) are also included. w designates the width of
lhe g¡d within which Fo m9v9s. Kis a variable ranging over a seriõ of .target values,,
{1actio1¡ (extending from 0-1) of the distance trom ttrã baseline (0) to the ioptine (1).
Here, K is assigned the values 1 (for the first focused constituent),î.s (for ttie second
focused constituent) and 0.4 (for the third focused constituent).

In order io illustrate the model, we will show how it could be applied to
derive one prosodic parameter, the intonation contour (Fs). As datå, we will
consider the Fs contour of the last sentence of the dialogue in (1), spoken by
an American male, which is reproduced in Figure 2. As a working hypothe-
sis, we have assumed that, in Figure 2, the baseline of the grid I corråsponds
to the speaker's initial and final voice frequency. These were determined to
be 130 Hz and 85 Hz, respectively, after comparison with several other
utterances spoken by the same speaker. The topline of the grid has provisio-
nally been drawn parallel to the baseline and passes through the tóp of the
peak corresponding to what the model in Figure L would predict as rãceiving
the greatest prominence (in this case, the object mayor). The values 1.0,
0.8, and 0.4 are 'target values', fractions (extending from 0-1) of the distance
from the baseline (0) to the topline (1) (see pierrehumbert 19g1 who uses
similar target values):

(1) A: I'm just about finished writing my new book.
B: Oh, could you let me in on how it's going to end?
A: Yea, sure. A Mormon will marry a mayor2.

lFor a discussion of the notion'grid'see Gårding 19g3.
2Following Bruce (1977), we have restricted ourselves to using onty sonorant segments in order
to obtain an Fo contour as free from ¡ocal pertubations as possible.

IO2

Fot w

FOCtrg
foDtF.

Fo:w¡

FOCT S
ICAO

FOCUS
toDrF.

FOCUS
xoDiF.

FOCÌ tt
HEAD

rlo
FOCUS
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N 14O
T

f30

120

. tto

roo

90

80

k

i

1S
MAYOR

¡

A
o
A

o.5
MORMON WILLMARRY

Figure 2

Figure L is to be interpreted as followsr To assign information focus within a

given fragment of discourse, proceed in the following way: (1) check the
Predicate Complement if there is one; if the whole constituent is noncorefe-
rential with respect to the preceding context, focus the Head if it is likewise
noncoreferential (1a). In Figure 2, the head mayor receives the highest
degree of focal prominence, in this case a 'target' of 1. If the Head is

coreferential, however, assign focus to the Modifier (1b). Proceed then to
(2), Subject. The same procedure is repeated here as in the case of the
Predicate Complement, but the amount of prominence assigned to the
Subject is the grid width (rW) multiplied by 0.8 in the case where the
Predicate Complement has already been assigned focal prominence3. Sub-

sequently, the Predicate is examined for its coreferential status. In Figure 2,
the predicate is assigned a target of 0.4. As can be seen, the amount of
prominence given to the various functions is directly proportional to their
sfhis target vatue is somewhat high we betieve, since it includes a contribution from what could
be analyzed as'initial juncture' as well as from focus assignment. Further experimental work is
needed before the various target values can be fixed.
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100

o.5 1S
A MORMON WILL MARRY THE MAYOR

position in the hierarchy i.e. a Predicate complement receives more promi-
nence than a Subject which in turn receives more prominence than a
Predicate. For the sake of illustration, Figure 2 canbe compared with Figure
3 in which the intonation contour of the last sentence of the dialogue in (2) is
presented. This sentence differs from the corresponding one in (1) in that the
Predicate complement and the Predicate are coreferential with material in
the preceding part of the dialogue. consequently, this coreferential material
receives no focal prominence whatsoever, while the Subject receives the
same amount of prominence as the Predicate Complement in (1), i.e. a
target of 1:

(2) A: My new book is about a malor¡ living in Malmö. He¡ meets an
interesting person there and gets married¡.

B: Oh, could you let me in on who marries¡ him¡?
A: Yea, sure. A Mormon will marry.¡ the mayor¡.

9()

80

o

Figure 3
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3. Phonological Phrase

The term 'phonological phrase' as introduced by Chomsky and Halle (1968)a

was developed by Selkirk (1980) and Nespor and Vogel (1982, 1983) in order
to explain certain prosodic phenomena within the phonology of English and

Italians. In particular, it was maintained by Selkirk that the so-called
Rhythm Rule (or Iambic Reversal) and the Monosyllabic Rule in English
were restricted to operating within the domain of the phonological phrase,
while Nespor and Vogel claimed that the rule of Raddoppiamento Sintattico
also had as its domain the phonological phrase. The phonological phrase is,

however, defined somewhat diffèrently in the two cases. We shall examine
these processes in what follows.

3.1. Selkirk (1980): Rhythm Rule
Selkirk (1980) defines the phonological phrase as follows:

(3) The Phonological Phrase: Constituency
i) An item which is the specifier of a syntactic phrase joins with
the head of the phrase.

ii) An item belonging to an 'non-lexical'category (cf. Chomsky
L965) such as Det, Prep, Comp, Verbu,^, Conj, joins with its
sister constituent.

Evidence for the existence of the phonological phrase is derived from the
behaviour of certain phonological rules. One of these is the so-called
Rhythm Rule which is assumed to be responsible, for example, for

aSome related terms are 'tone units' (Crystal 1969; Svartvik 1982), 'speech chunks' (Sigurd
1984), or'prosodic phrases' (Gårding & House 1985). These units are characterized by Gårding
& House, for ex. as "a part of an utterance in which accents of tones are organized in a common
unbroken intonation movement" (1985:205) [my translation, MH]. The examples in Fig. 2 and
3, for instance, would thus be considered to constitute one tone unit. The division of an

uttefance into tone units is a late procedure, taking place after the assignment of focal
prominence and as Crystal (1969) notes, factors such as constituent length and speech tempo
come into play in determining where an individual speaker will place tone unit boundaries. One
could predict, however, that a tone unit boundary could potentially be placed before each

focussed element.
sChomsky and Halle assumed that phonological phrases were formed upon the application of
certain readjustment rules to the syntactic surface structure in order to create an appropirate
input to the phonological component:
"The readjustment rules will modify the surface structure in various ad hoc ways demarcating it
into phonological phrases, eliminating some structure and replacing some occurrences of # by
+" (1968:13).
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changing the ws pattern of trfirtå"n to sw when it is followed by a s assw s

in thirteen men. In order to illustrate how the phonological phrase func-
tioned in restricting the apptication of the Rhytl\m RuË, tnä difference
between the rhythmic structure of the two utterances in (4) is compared:

(4) a.

Proust

That's one of the theorems that Marcel proved

where X : foot, o: prosodic word, q: phonological phrase.
In (4a), Marcel Proust is assumed to exhibit the rhythmic structure sws. This
demonstrates that the Rhythm Rule has applied here, since the basic rhyth-
mic form of Marcel is ws. In (4b), however, the utterance Marcer provedis
assumed to exhibit the rhythmic structure wss. This differencã, or the
nonapplication of the Rhythm Rule in (ab) is accounted for by assuming that
this process is restricted to applying within the phonological phrase as
defined in (3).

This account does not hold, however, since we would expect that the same
pattern would surface in the case of the contrast between the phrase kanga-
roo court and kangaroos kick, in the fragment:

I'm studying kangaroosi. Did you know that kangaroosi kick a lot?
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Figure 5
\rys

That is to say, we would expect a contrast between ws in kangaroo court
ss

and ss in kangøroos kick (the basic rhythmic structure of kangaroo being
sws), the lack of application of the Rhythm Rule in the latter instance being

due to the fact that køngaroo and kick belong to different phonological
phrases. Such is not the case, however, for kangaroos kick also has the

rhythmic structure \ils, i.e., the Rhythm Rule applies in this case as
WS

well, giving kangaroos kick. In way of illustration, compare the almost
identical F0 contours of kangaroo in Figures 4 and 5 which bear witness to
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I' M' STUDYING K A N G A R O O S

the application of the Rhythm Rule. These can in turn be compared with the
contour of. køngaroo in Figure 6 where the prominence on thã final syllable
shows that the Rhythm Rule has not applied.

3.2. Reinterpretation of the Rhythm Rule

on the basis of the above evidence, therefore, it is clear that it is not a level
of syntactic structure that conditions the so-called Rhythm Rule but rather it
would appear to be conditioned by a relation of prominence holding between
the two lexical items involved. In order for the "Rhythm Rule', to ãpply, the
right-hand element must be more prominent than the element to ìts lert.
what has been termed the "Rhythm Rule" is, therefore, better interpreted
as the nonrealization of an 'inherent'6 word stress followed by the addition
of rhythmical prominence on the initial syllable. The attempt to restrict the
phenomenon to a syntactically determined unit termed the phonological
phrase does not work as we have seen above. rn... kangaroos-kick. .., the
"Rhythm Rule" is not blocked despite the fact that the two words belong to
different 'phonological phrases' as defined in (3). This, we would maintain,
is because kick is more prominent than kangaroos since it is in focus,
kangaroos being out of focus since they were arready mentioned earlier on in

6See Rischel 1983:56. See Also Bruce 1.983 for a discussion of similar phenomena in Swedish.
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the text. In other words, the inherent stress on kangaroo is not realized in
this instance since no focal prominence (or rhythmic prominence) is assigned

to it. This state of affairs can be represented as in (5) (where S and * are to
be regarded as abstract units on which focus and rhythmic prominences (x)

can be realized). The rhythmic prominence on the first syllable is due to an

independent rhythmic constraint of English discussed for example by Schane

(1979) and termed the Initial Constraint. This constraint says that a word-
initial unstressed (weak) syllable becomes strong (i.e. receives rhythmic
prominence) if followed by another weak syllable:

(s) Kangaroos kick
SSS S**

x

syllable
inherent word stress

focus (cf. Fig. L, step 3a)

Initial Constraint
x

The failure of the "Rhythm Rule" to apply ir . . . Marcel proved in (4b) can

then be explained as being due to the fact that Marcel is more prominent
than proved. This is in agreement with the hierarchy for assigning focal
prominence as presented in Figure 1; that is to say, a noncoreferential
subject receives more prominence than a noncoreferential predicateT.

Thompson (1980) has also demonstrated the effect of focus on the applica-

tion of the "Rhythm Rule". Although he does not attempt to assign informa-
tion focus on the basis of grammatical parameters such as we have done
(Horne 1985, 1986) and although his notion of focus includes expressive

focus as well, the point of his argument is in agreement with the predictions
made by our model concerning relative prominence. Thompson (1980:153)

presents the data in (G8) in order to demonstrate the interaction between
the "Rhythm Rule" and + FOCUS (/: his 'foot' boundary):

(6) a. lHow do you / get to / work?
b. I / take the / San Mateo / Bridge

TThis is somewhat problematic, however, since it is commonly the case that proper names

appearing in subject position are construed as'given'and therefore not focussed (see Horne
1985). It could be that the awareness on the part of the speaker of the French origin of Marcel
leads him to realize the final stress on Marcel, even though the word is construed as given. It
certainly is not impossible to pronounce Marcel wilhoul stress on the final syllabe given a clear
case of contextual coreference, as in:

There's the new player, Marcel¡ Brown. John said that Marcel¡ lights a lot.
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(7) a' I / understand you / take the / Dumbarton / Bridge to / work.
b. / No I / take the San Mat / eo Bridge.

(8) a. I / understand you / take the / Berkeley / Ferry to / work.
b. / No I / take the / San Mateo / Bridge.

As Thompson notes (19g0:153):
"Iambic reversal has applied in(lb) [: 6b], but highlighting [i.e. emphatic

or contrastive prominence, MHI and the accompanying + rocus trave
blocked its application and bleached the foot boundarybero re Bridgein (2b)
[= 7b]' But in (3b) [:8b], with rwo irems highrighted, ir seems wJare back
to normal in some sense, with the foot structure being parallel to that in (lb)
[:6b]."

According to our model (see Figure 1), both (6b) and (gb) could be
analyzed as in (9a), whereas (7b) would receive an analysis as in (9b):

(e) a.

San Mateo Bridge
S SSS S*** syllable

inherent word stress

Focus (1a)
Initial Constraint

syllable
inherent word stress

Focus (1b)
Initial Constraint

x

b.
San Mateo Bridge
S SSS S

x

x
x

on our account, the reason so-called lambic Reversar (Rhythm Rule) has
applied in (6b) = (9a) and (8b) : (9b) is that Bridge trus .ór" prominence
than Mateo due to the fact that it is focussed in aócordance with Figure 1.
Thus the inherent stress ón Mateo is not realized. In (7b) = (9b), on the
other hand, it is Mateo that is more prominent than nìia[e, Èrilge being
contextually coreferential with a previous mention of the lexical item. ttrus
the inherent stress on Mateo is realized in this case. In both cases, however,
we would predict that san would receive rhythmic prominence due to the
Initial constraint, i.e. sant inherent stress is realized in both instances.
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3.3. Nespor ønd Vogel 1982:Rhythm Rule

Nespor and Vogel (l9SZ) maintain, however, that the notion of the phonolo-
gical phrase is still needed in English in order to account for what they
consider to be a peculiarity of the "Rhythm Rule". It should be pointed out,
however, that they define the phonological phrase somewhat differently than
Selkirk. According to Nespor and Vogel, phonological phrases are deter-
mined in the following way (1982:228-9):

(10) a. Õ constructon (O: phonological phrase)
Join into Õ any lexical head (X) with all items on irs non
recursives side within the maximal projection and with any
other non lexical items on the same side (e.g. prepositions,
complementizers, conjunctions, copulas . . .).

b. Õ constituency.
@ branches in the same way as the syntactic trees.

Note that the basic difference between Selkirk's and Nespor and Vogel's
definition of the phonological phrase lies in that the latter have stipulated
that the specifiers that are joined to the head of a phrase must be on the
nonrecursive side of the head. Nespor and vogel further note that "under
certain syntactic conditions", restructuring may optionally apply to create a
larger phonological phrase. Just what these conditions are, however, is not
specified by them. Optional restructuring is defined as follows:

(11) Optional iÞ Restructuring.
A non branching Õ which is the first complement of X on its
recursive side loses its label and is joined to the lÞ containing x
under a new node labelled Q' (Nespor and Vogel l9g2:230).

on the basis of the above definitions, Nespor and Vogel claim that the
"Rhythm Rule" does not apply when the complement of the word which
potentially could undergo the rule is branching. It is maintained, for in-
stance, that there is a difference in the rhythmic structure of persevere in
(12a) and (12b):

(12) a. John perseveres gladly
b. John perseveres gladly and diligently

8I.e. the side opposite the recursive side. By recursive side they mean the side with respect to
the head of syntactic phrase categories a language chooses for its complements (see Nespor &
Vogel 1982:239-40).

111



It is maintained that the "Rhythm Rule" applies in (12a) but not in (12b)
where the complement is branching. This is accounted for by assigning (12a)
a structure where persevere and gladly belong to the same (Þ, i.e. a 'restruc-
tured Õ', whereas in (12b), gladly and diligently belong to separare Õ's thus
blocking the "Rhythm Rule", as in (13):

(13) a.

w S

I

John persev.eres gladly

b

o
s

John perseveres gladly and diligently

Personally, I cannot detect any difference in the rhythmic structure of
persevere in the two cases (nor could several other native speakers of English
that I questioned), that is to say, given that the sentences are uttered "out of
the blue" with no pause between the verb and the adverb. The stressed
syllable -vere is definitely not as prominent in this case as it is when the word
is cited in isolation or for example in the sentence He perseveres where
persevere has focal prominence. This is what we would expect from our
model (see above, Section 2),1or in both sentences (13a) and (l3b),perseve-
res, the Predicate, receives less prominence in comparison with gladly, the
Predicate Complement. The prominence on the first syllable, per-, can in
both cases be attributed to the Initial Constraint discussed above:

sw
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(14) perseveres gladly
S SS SS syllable

inherent word stress

focus (1a)
focus (3a)
Initial Constraint

*

x
x

x

3.4. Selkirk 1984: Silent Pauses and the Rhythm Rule

In Selkirk (1984) the notion of the phonological phrase is quickly dismissed

and a new construct, that of the 'silent pause' is introduced in order to
account for the "Rhythm rule" phenomena:

"The term phonologicøl phrasehas been used to apply to a (putative) level
of English prosodic structure falling between the intonational phrase and the
prosodic word . . . The Bnglish phonological phrase has been thought to have

a role in the timing of the utterance, with an influence both on its rhythmic
properties and on its division into pauses. We now think that the existence of
this unit in English is highly suspect, for syntactic timing (silent pauses in the
grid) gives a representation of the disjuncture or separation between syllab-

les that is more appropriate to the description of such rhythmic phenomena'

Indeed, we would now explicitly deny that the existence of a level of
phonological phrase is well motivated in English $98a:29)."

Like the notion of phonological phrase, however, silent grid positions

(silent demibeats) are determined on the basis of syntactic structure:

(1s) Silent Demibeat Addition (Selkirk 1984:314):

Add a silent demibeat at the end (right extreme) of the metrical
grid alligned with
a) a word
b) a word that is the head of a nonadjunct constituent
c) a phrase
d) a daughter of S

The difference between Marcel Proust and Marcel proved would then be

represented in the following way (see Selkirk 1984:184):
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(16) a.

Pitch Accent
Word Stress

Heavy/Initial Syll.
Syll./Silent Demi-Beats

Proust Marcel Proust

Marcel proved Marcel proved

In (16a), Marcel Proust, Beat Movement (: Rhythm Rule) applies at level 3
giving more prominence to Mar.In (16b) on the other hand, Èeat Addition
applies to give a (silent) beat on the second metrical level thus undoing the
clash and blocking Beat Movement. The basic difference between Selkirk's
two analyses, therefore, is that whereas the "Rhythm Rule', is blocked in (b)
in the earlier analysis due to the fact that provedwas contained in a different
phonological phrase, in the latest analysis, it is blocked because a new rule
Beat Addition inserts a silent beat between the clashing prominences on the
next lower level:

(17) Beat Addition (Selkirk 1984:87)

x
xx
xx

x
x
x
x

x
x
x
x

x
xx
x x(x)

x
xx
x x(x

Marcel

b

(x)

x)xx --t

x
xx
x x(

x
x
x
x

x

)rx

x
x
x
x

x
--)

xxxx

Beat Additon is: a) left-dominent
b) applies right to left

The same criticism can be directed at the grid account as was presented
above against the phonological phrase account, i.e. there is no way the grid
account can explain the "Rhythm Rule" phenomena in Fig. 5 nor in (16b) in
the case where Marcel is not focussed due to contextual coreference.
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4. Nespor and Vogel L982: Raddoppiamento Sintat-
tico
Another instance where the 'phonological phrase' has been evoked in order
to account for prosodic sandhi phenomena is found in Nespor and Vogel
(1982, 1983). They maintain that the rule of Raddoppiamento Sintattico
(RS) in Italian is restricted to applying within the phonological phrase. The
effect of the rule of Raddoppiamento Sintattico is to lengthen the initial
consonant of word2 in a sequence: wordl word2 if the final vorpel of wordl is

stressed and the affected consoirant is followed t ({i,l|fl|.}) t
The process of raddoppiamento sintattico is seen to apply in the following

cases (Nespor and Vogel 1982:229):

(18) a

w

Ho_;mangiato da- Carla

'I ate at Carla's'

Ho- creduto che_venisse

'I believed that he would come'

where the application of RS is indicated by '_'.
\ilhat is not explicitly mentioned by Nespor and Vogel but something

which can be deduced from the metrical trees is that word2 is more promi-
nent than wordl (cf. Pratelli (1970) where this is explicitly mentioned). In the
examples in (18), this can be assumed to be due to phrasal and/or focal
prominence. Consequently, such data do not warrant the inclusion of a
separate level of structure corresponding to the phonological phrase in the
grammar since the phenomena under consideration can be explained by
independently motivated prominence relations.

Further data presented by Nespor and Vogel only serve to make this point
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all the more obvious. They note, for example, that phonological phrases do
not necessarily correspond to constituents, as, for example, in (19):

(1e)

wsw
i" ciltà vecchihono
'Old cities are beautiful'

In this case, of course, no RS can apply as città and veccie belongto different
phonological phrases according to Nespor and vogel's definition. They note,
however, that (19) could also undergo optional restructuring according to
(11) and obtain the srructure in (20):

(20)

Le città vecchie sono belle
'Old cities are beautiful'

In (20), RS can apply since città and vecchie now belong to the same
phonological phrase. It should also be noted that in this case, vecchie would
have more prominence than città since its bears the phrase (or focal) stress.
A structure like that in (19) would be needed, however, by Nespor and
vogel in order to account for cases like those discussed by pratelli (1970:48)
involving'contrastive' focus:

(2I) Ci sont paesini morti? Anzi, città morte.
'Are they dead villages? On the contrary, dead cities'

In this case, città has, of course, more prominence than morte. This, in itself,
can explain the lack of RS here as is no doubt also the case in (19), i.e. it
should no doubt be translated as: 'Old cities are beautiful'. It seems quite
unrealistic to attribute the nonapplication of the sandhi rule to membership
in ad hoc phonological phrases when the explanation is directly available
using focus information.
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5. Monosyllabic Destressing

Another phenomenon that would appear to be sensitive to relative levels of
prominence is that surrounding what has been termed Monosyllabic Destres-

sing.
Monosyllabic Destressing is the process assumed to account for the weak

forms of function words such as in (22a):

(22)

can see

for many
in secret

a.

[kan, krr]

Ifer]
[an, nl

b.

Ikæn]
Ifcr]
Irn]

In her early analysis, Selkirk (1972) assumed that Monosyllabic Destressing,

like the "Rhythm Rule", was restricted to applying within the phonological
phrase as defined in (3). In her latest (1984) analysis; however, a number of
changes have been made in the treatment of monosyllables due partially to
the fact that in the early tt€atment, focal prominence was, for example,

totally ignored:
"Vy'e should point out here that in Selkirk 1972 there was no understanding
of the role of pitch accents (or of intonation in general) in determining levels

of stress, nor was there any understandning of the relation of those pitch/
rhythm prominences to the focus properties of the sentence (Selkirk
1984:361)".

With respect to the prosodic representation of function words, Selkirk

Q98a336-7) assumes that they are distinguished from "real" words as far as

grid construction goes by:
"a) in their not being attributed the following silent demibeat [- word

boundary, MHI that their word status would merit them and
b) in their not being attributed a third-level "main word stress".

Consequently, the auxiliary verb, cøn, for example, would have the under-
lying prosodic representation as in (23a). Monosyllabic Destressing functions
then to remove the second-level beat as in (23b). (The rule is assumed by
Selkirk (1984:339) to apply cyclically on the phrasal domain and to precede

application of Beat Movement on that domain.):

x
x
x

fishcan

x
x

(23) a.
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b x
x

xx
can fish

selkirk (1984:33Ç72) then discusses three main environments where Mono_
syllabic Destressing is blocked:

!l) _!V_tren 
the monosyllable is focussed as in (24a)

lll It* the monosy[able irself is part of a compound verb as in (24b)
(C) When the monosyllable is at the right end of a phrase as in (24à):

(24) a. I don't recall rhe title but I SHOULD remember it.
b. They boxed in the crowd = They boxed the crowd in (vs.

They boxed in the crowd (and not in the street).
c. i. What \ile¡e you thinking o/last night?

ii. She's not much taller than I a¡n.

The above three cases are explained by Selkirk in the following way:
(A') As regards focussed monosyllables, they do not destress because they

have prominence on the third level of the grid (selkirk 19s4:361).
(B') with respect to monosyllables that form part of compound verbs,

these could be assumed to have lexical word stress and thus nôt efigible for
destressing.

(c') Regarding monosyllabres at the right end of a phrase, these are
assumed not to destress due to the fact that a rule called silent Demibeat
Addition (cf.15) applies, introducing a silent demibeat on a higher phrasar
domain as in (25) (see Selkirk 1984:36g):

x
x

*[o]*lo-o[.

x

(2s)
xx

*[o],*l o

where fw = function word
Accordingly, another principle, the Grid culmination principle, accounts

for why Monosyllabic Destressing does not apply:

Grid Culmination Principle
A basic beat that is culminating may not be deleted (a beat
culrninates the metrical grid in d if it is alone on its metrical grid
in d¡)

(26\
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that is to say, the addition of a silent demibeat at the end of the phrase
blocks destressing due to the Grid Culmination Condition.

As can be seen, the added silent demibeat serves the same function as the
phonological phrase boundary in delimiting the domain of Monosyllabic
Destressing. The Grid Culmination Principle, however, seems to us to offer
a much less satisfactory explanation as to why the process is blocked than the
explanation presented in Selkirk 1972. There, the rule is formulated as

follows:

(27) V - [- stress]/#rù/[C- C"l I @) xW @)] z#l
Condition X+T tfl¡ U
where l(Ð)/(í.Y@)] is the affected monosyllable's head or a

codependent i.e. "A monosyllable loses its stress when it pre-
cedes its head or a codependent in surface structure" (Selkirk
1972:31)

We are inclined to think that the key to understanding the phenomenon
termed Monosyllabic Destressing is the stressed V in this rule. That is to say,
the monsyllable must be followed by a more prominent element. This would
account for all the nonreduced forms in (24\. We feel that the analysis of
monosyllables that Selkirk presents is overly complicated. There is no need
to treat monosyllables differently from other lexical items as far as stress is
concerned. They can be assigned inherent stress like all other words. The
reason their vowel is reduced (or'destresses') is, on our account due to the
fact that this inherent stress is in general not realized due to cliticization. In
the examples in (24), the inherent stress ¡s realized due to focus or absence of
cliticization.

It would thus appear that both Monosyllabic Destressing and the "Rhythm
Rule" require the same prosodic conditions. This is not surprising since both
processes can be regarded as belonging to the class of eurythmic phenomena.
The domain for Monosyllabic Destressing can be considered to be that
occupied by a given grammatical function within a clause, i.e. the same
domain as the focus assignment rule given above in Figure 1.

6. Conclusion
The goal of this article was to examine the justification for setting up a
special prosodic category, phonological phrase in a grammar. rWe hope to
have shown that this is unnecessary in a phonology that has direct recourse
to focal structure information. The same redundant status, we fee! can be

119



assigned to the concept 'silent demibeat', at least to the extent that it is used
to block the processes examined in this article. The phenomena associated
with the Rhythm Rule, Monosyllabic Destressing and Raddoppiamento
sintattico can instead be seen to be associated with relative levels of promi-
nence arising from the realization of abstract word stresses after application
of (in all cases examined here) focus assignment rules.

University of Lund
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Charles F. Meyer

GRAMMATICAL AND PRAGMATIC
EFFECTS ON EMPATHY CONSTRAINTS

Introduction
Much recent research has demonstrated that many linguistic phenomena
cannot be accounted for unless one considers the intlraction of grammatical

T]i 9" rules of synlax, semantics, and phonology) and pragmatic princip_
Ies.' 'lhe study of this interaction has led to insights intã all levels oflinguistic structure, including discourse structure (Siubbs 19g3 and Beau-
grande and Dressler 19g1), thematic strucure (Halliday rg67-gunJ euirk 

",aL 1985:1360-77), semantic structure (Leech 19gi:319_41 and Lyons
1977:725-ß6\, syntactic structure (Lakoff 1974 and Green 1974), prosooic
structure (Quirk et al. 19g5:1355-60 and schmerring 1976), andiorphologi-
cal structure (Gazdar 1980:60-3 and Lambert and rucker 1976). In short,
these (and other) studies have illustrated that complete ,,exilanations,,
about language arise only when one explores all of ihe gramÀatical and
pragmatic influences that shape language.

I wish to argue in this paper that this view of language can explain the
idiosyncratic nature of the empathy constraints proposea in Kuno and
Kaburaki (1977,hereafter K&K); that is to say, thatìhe selective application
of these constraints can be accounted for if one investigates the grååmatical
rules and other pragmatic principles tirat these constraints interact with.
specifically, I will demonstrate that (1) no empathy constraints override
obligatory rules of rhe grammar that they inteiact with; (2) alr empathy
constraints override (in varying degrees) optional rules of grammar thai ttrey
interact with; and (3) emparhy constrainti apply inconsiltently when they
interact with other pragmatic principles. rñat-is to say, soie empathy
constraints override other pragmatic principles that they interact with; other
empathy constraints, on the other hand, do not.

Because many of the claims made in this paper involve acceptability
judgments,. most of the data has been evaluated by groups of suu¡ects3
1I wish to thank sidney Greenbaum, Frank parker, and Kathy Riley for many helpful comments
on an earlier draft of this paper, of course I take responsibitity ràr any ,"-uini'og 

"..o...2All subjects were native speakers of English, and most had spent the majority of their rives in
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TOWARDS A QUANTIFIED, FOCUS-BASED MODEL FOR

SYNTHESIZING SENTENCE INTONATION IN ENGLISH

Merle Horne

AbaÈract

An aLgorithm for assigning information focus within an English

t,ext (developed eJ.sewhr¡ere) on the basis of an interaction of

grammatical functions and contextual coreferential

relaÈionships is phoneticatly quantified with respect to thê

parameter of pitch (FO) and situated r¿ithin a more embracing

model of sentencê prosody. The model is readily adaptable for

impfementatlon in a lexÈ-to-speech program-

The algorithm for assigning focal prorninences serves as a

basis for accounting for English sentence intonatíon. LeveLs

of focal proninence are defined within an empirically

determined sloping grid consisting of tt{o parallel lines

representing the direcÈion and scope of a given speaker's

nonemphatic declaraEive sentence intonation. Àn informal

experinent based on analysis by synthesis is used to test the

focug asslgning model. The placemenÈ of prefocal phrasal

proninences within the grid is also discussed and situated in

the rule system of the prosody moilel-. The resultant rules are

Lhên applied on a fragment of discourse. Derivations and

synthesized FO curves are pres€nted and discuesed.
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In troduct lon

!{ithin recent years, Ehere has been a considerable amounE

of reseôrch done in developing models for describing and

synt.hesizing prosodic fealures (e.g, Bruce 1977, I9B2; Bruce &

cårdi.ng I978, cårding I977,1981,1983r Fujisaki. and Hirose

1982ì Ladd L983, Olive and Liberman 1979t Pierrehumbert l98l;
Sigurd 1984; Thorsen l98O ). Some of these models have everr

been implementêd in text-to-speech systèíìs. None of themr

howeverr includee in its phonological componenÈ rules for

assigning prosodic prominences based on information focus,

i.e. textuålì.y and gramrnatically conditioneC focus. Ratherr

existing systems uaually treât each senÈence in isolation

without regard to what. information hâs 'oeen presented in

earlier sentences ând assign prominence on lhe basis of t fot

exampler Lexical calegories (N, Yt Adj), and/or rhythmical

principles. Focusr to the extent that it is consideredr .is

marked in each individual sentence by the analyser at the time

of synehesis . The inclusion of a pararneter of focus is,

hor¡everr crucÍal for the optimal functioning of a text-to-

speech systëm. The differenl mechanisns used Èo highlight new

informaEion âs well as those used to refer Èo given

infcrmation muet be taken into consideratíon when wriÈing rule

systems for automâtic speech proceesing. The aim of this

paper is to propose how a phonological component including

rules for asslgning focal prominencês could bê lmplemented in

a text-Eo-speech program.

In Horne 1985, 1986arbr a model e¡a6 developed for

assigning information focus ( i.e. grammaLically and

contextuålly conditioned focus). The output of this model is
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a phonologlcal representêtion where threê different leveIs of

focaÌ proninence have been assigned to st,reased syllables.

Just hor¡ thís lype of representatlon could then be

phonetically quantified will be developed belon after a brief

summáry of the model.

Outline of, Modef for Àa lnq Inf,ormation Focus

According to the model for assigning information focus

( r'igure 1 ) presented in Horne 1986b, focal prominence

patterning in English can be accounted for on Èhe basis of a

hierarchy of grammatical functions interáctíng with contextual

corefêrence relationships (cover term for coreference as well

as idenÈity of sense relationships such as synonomy, hyponomy'

part-whole relationships). This model âsstlttlês¡ furthermore,

Ehat there are three degrees of focal proninence r

corresponding to the three basic conEtituents of functional or

logical structure: subjectr predicaLe, predicate co¡nplement (a

cover-term for object and vP (non-frontable) aËlverbials).

Moreover, these grammatical functions are regarded as beíng

hierarchícalIy ordered, so that in an 'a1l ner.¡' svo sentence¡
I

the predicate cornplement receives more proninence than the
2

subject which in turn receives more proninence Lhan the
?

predicate. ¡1.1 these relations between grammatical functíons

are reflected in the flow-diagram in Figure 1. That is to

say, thè predicâte complement. in an 'a11 new' sentence

receives more prominence than the subject, but in an

intransitive sentence, the subJect receives just äs much

prcxninence as the predicate complement in an svo sentence.

Note, furthermorer that the modlfier in a head-modifier

construction realizing a given grammatical function vill
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receive an amount of, promlnence equal to that of the head

should the head be contextually coreferential erlth something

in the preceding part of a given discourse.

The input to the model f,or assigning focal pronlnence is

a syntactíco-semantic repreaentation generatêd by a computer-

baeed referent grammar such as thaÈ developed by Sigurd

1987. such a representation contalns aIl the information

needed by the model to assign focal proninence. For exanpler

the las! sentence in (f)' analysed in Horne 1986r wouldr in

åddition Èo information abou! mode, have a represen¡aÈion such

as that present.ed in (2):

(1) A: I'm just âbout finished wrlÈing my new

book

Oh, do you thÍnk you could let me in on

hor¡ it's going to end?

Year sure. A mormon will marry a mayor.

B:

A:

( 2) s( gubj (np(nr4rnom(mormonrsg,indef) ) ) ,

pred(v(vr6 rno¡n(marry r fut ) ) ),
obj (np(nr5 rnorn(mayor,sg ¡ indef ) ) ) ) )

rrhere nt4, nr5 are nominal referents and vr6 is a verbal

referent. The existence of these referents is of cruciâI

importance for t.he functioning of, the focus assigning model.

Figure 2at for example, sho!ùs the phonetlc realizationof FO

when none of the referents have been mentioneal ln the

preceding concextr as in (1); in this case, all the lexical

heads receive some FO prorninence accorcling to the model in

Figure (1). On the other handr consider the conlext in (3);

heíe, boEh the predicaÈe and Ehe object fn the lagt senÈence¡
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identical to those in (2) are contextually coreferent with

previously mentioned lexical mäterial. They consequently

receÍve no focal prominence and the FO curve insteâd assumes a

shape ]ike that. ehown in Figure 2b (identical subscripts

designate coref,erential expressions) :

(3) A: My nen book is about a nayori living in

MaLmö. He meet,s an interest.ing person there and

gets marriedr.

Oh¿ could you let me in on who ¡narrÍes. himt?

Yea, sure. A Mormon Hill marryj lhe mayorr.

B:

À:

Phonetic Ouantification of the üodeI

The model described above constitutea a focus componenL

r¿hich generatea a phonological representation where levels of

focal prominence are indicaCed. Just how this rep;esen¿ation

co,:ld be taken by the phonet,ic component and uaed in rules Co

generate an appropriate FO curve will þe discussed in the

present sect,ion,

In attempting to pârameterize Ehe output of the focus

co¡flponent (figure I), r¡e have adopt,ed, with some modificaÈion¡

the basic framework of Èhe Lund model for prosody described

for example in Bruce 1977¡ Bruce and Gårding L97B' Gårcling

1981. This model was developed originally to analyze Swedish

intonaiion¿ buE is readily adaptable for describing the

prosody of other languages (see Lindau 1986r Gårding 1981).

The f,und rnodel {s designe<l to account for durational aspêc!s

of prosody as wellr but in the present workr we will be

ccr¡cerned exclusively wiEh the design of an algorithm for

47



à @

22
0

20
0

19
0

18
0

17
0

r6
0

ls
o

N
 1

4O 13
0

12
0

11
0

10
0

90 80

.o

o 
0.

5
A

 
M

O
R

M
O

N
 W

IL
L 

M
A

B
R

Y
 l

H
E

M
A

Y
O

R
ts

F
IG

uR
E

2b
. 

A
C

T
U

A
LL

Y
 0

C
C

U
R

R
IN

G
 
F

0 
C

U
R

V
E

 O
B

T
A

IN
E

D
 F

oR
 A

 R
E

A
D

IN
G

 0
F

 T
H

E
 L

A
S

T
 S

E
N

T
E

N
C

E
 
IN

 (
r)

 y
H

E
R

E
 ¡

N
Ly

 T
H

E
 S

U
B

JE
S

T
 r

s
F

O
C

U
S

S
E

D
 A

C
C

O
R

D
IN

G
 T

O
 T

H
E

 M
O

D
E

L 
IN

 F
IG

U
R

E
 
1.



generaÈing pitch conÈoura in Engl.ish. Figure 3r fro¡n Gårding

1981¡ showe the main components of the Lund model for prosody.

Vt€ have enclosed in braces that part of the model that the

present article intendg to develop.

DEfininq Èhe phonoloqlcal qrid

In Horne L986b¡ preliminary valueo for the three levels

of focal promÍnence were presented. They erere based on

measurements fron actually occurring FO. conÈours collected

fro¡n one speaker of English, an Àmerican maLe. These values

were opecifled as fractions of, the distance frot the baseLine

!o the topline of a phonological 'grid'¡ ovêr-âll contour

Iines within which a given sentence's intonatlon cân be

descrlbed (see Gårding 1981). This grid was drawn so that the

baseLine extended bet,neen the normâI starting po,int (on an

unslressed syllable) and end FO levels for this speaker. (See

Figure 2a). In uttering this particular sentencêr thê speaker

started aÈ 13O Hz and ended at a leve1 of 9O Hz. lile joined

t,hese trro polnts and t,he resulting line served as the baseline

of the phonological grid for a declarative sentence. The

topline of, the grid was drawn paraltrel to the baselinè so that
it passed through the peak of, the hígheot pitch obtrusion.
Wíth respêct to the r¡idth of the grid¡ it was then observed

that in relation to the height. of the peak on the Object (Eet

at I.O =LOOt of the sidth (lf) of the grid), the Subject peak

reached O.8 of the distancê fron the basellne Èo the topliner

and the Predicater O.4 of this same dietance (see

Pierrehumbert 1981 for a similar uay of, describing FO con-

tours). These fracÈione were measured by hônd ueing a ruler.
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rNPUl' PA PÀ sÀ
Al AL At À1 Àl

g¡ fmadam: marian: malarme ¿//hat en manduli zn/fttn madri:d]".

Syllable structure rules

Syllable duration rulea

I

Intermediary phonological ru1e6

Intermedlary pitch repreaentationa

Algorithn for pitch generation

OT'TPUT

nhere Al = Àccent I in Snedlsh (language speciflc)

PA - Phrase Accent

SÀ = Sentence Àccent (our higheat degree of

focal prorninence)

Figure 3. Lund model of proeody (frqr¡ Gårding 198f)
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The FO scale used in the analyeis was logarithmic. It has

been assumêd that Èhis scale corresponds better to the rray

speakers perceive FO than a linear scale (see Cohen et aI.

1982¿264). For the analyaes done in preparing this articlet

howeúer, we were obliged to use a linear scale¡ which is that

available for pitch editing in the ILS program package at the

Dept. of Linguisticsr Univ. of Lund. we decided, however, Èo

Írork within the range 90 - 18O Hz so that the relationshlps

be!$een levels of prominence exPressed ueing the linear scalê

would be compatible with Ehose using a semitone scale (see

below, Figure 5 where r¡e have compared the output of a given

synt.hesis using the two different scales).

cen€rating pitch contourð by the focu8 assigning model--an

informal e rlment

In order to arrive a E appropriate values of focal

proninence for plugging into the phonological representations'

we decided to experiment with an arbitrary sentence consisting

of exclusively sonoranÈ sounds ao as to obtain an unbroken Fo

curve :

(4) À young man rrill allay an lll lion

The sentence hras recorded by Ehe same American. !¡e then began

to edit the pitch contour of this sentence using Ehe prc4trâm

menEioned above¡ leaving the segmental conÈent undisturbed.

Stylized FO curves conposed of straight lines were used in the

synÈheses (cf. t'Hart f982).

Grid. Ae in Figure 2ar ve defined a baseline correspondlng to
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beginning and end FO points characteristic for this speaker

(130 Hz t 90 Hzr respecLively). The pit.ch range ¡ras set at L

ocÈave, the low point being 90 Hz and the high pointf lgo Hz.;

the topline of the grid wâs t.hen drar"rn parallet with the

baseline as before. This grid was tlìen assumed Èo represen!.

the speaker's non-emphatic FO range for a given declarative
senÈence. the reÌative degrees of proroinence given in Figure

2a nere Èhen arbitrarily rounded off so t,hat the predicate was

aseigned a level 50t of the hray from the baseline to the

topline¡ the subjèctr a level 75* of this ¿lístancer and the

predicat.e complementr loot of this distance in an aII new

sentence. Thus the abstract gríd for a declarative senÈence

uttered by this particular speêker was def,ined as in Figure 4

(see guber 1985 for an alternative vay of interpreÈing the

grid for Swedish).

Baseline vE. topl. í ne . In order to synthesize new pítch

contours for this senÈencê, Ít was decided to first of â1I

attribu¿e a phonetic reality to the baseline. That is to say,

we decided thât. this baseline rvould be realizeil phonetically

over stretches of nonf,ocussed material. ?he topline, hoïever,

is not aEcribed any phonêt,lc reality; it functions solely as a

1 levels.

Analysis by synthesis. a) Sentences r¡iEh an early focal
prominence. Figure 5 showg the Fo curve synthesized in the

case r.there Èhe sent,ence in (a) is assigned an all new reading

(we have here repreEent,ed the result of the synthesis using

both a línear and a semitone scale for sake of comparison; as

can be steen, the proninence relationsr described ag fractions
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l,lar¿eform

fo(lÞ) eûyoungf m a n#will#all a ylla Ì/, i ll#l i o n

L6E)

L4)

tæ

Læ

æt
ø Zm & 6El æn LeEß fæ L@ tlÍË(ms)

ST

tø

5

ø
ø æß æ9 æø W tøøB Lm t&l tirrË(ns)

FIGURE 5. SYNTHESIZED F0 OURVE 0F SENTENCE 4 |{ITH F0cus 0N suBJEcr,
PREDICATE, AND PREDICATE COMPLEMENT ACCORDING TO FIGURE I.
FOR SAKE OF COMPARISON, THE SYNIHESIS IS REPRESENTED USING

BOTH A LINEAR SCALE (UPPER CURVE) AND A SEMITONE SCALE (LOI{ER

CURVE). NOTE THAT THE RELATIVE PITCH LTVELS ARE ALMOST IDEN-
TICAL IN THE TI{O CASES.

.'r!" -lFrr
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of the distance froru the baEeLine to the toplíne¡ are almogt

idenÈica1 in this FO range). According to the focus assignlng

model in Figure 1r the object' 'lion'r uâe assígned a pitch

obtrusion ext.ending from the baseline t.o t,he t.oplíner the

subject., an obtrusion reaching 75$ of Èhe way frorû the

baseline to the topliner and the prêdicater an obtrusion

extending over 5Ot of this di stance. The span of the

obtrusion lras the 'underlying' stressed syllable¡ with the

peak coming towård6 the end of the vowel. This synthesís

Eounded quite acceptable. lrle then proceeded to synthesize

contours correeponding to other potenÈial outputs of the

focus assigning component. Figure 6 shows thaÈ derived when

the subject and predicate would be focussed, for example, when

the sentence funct Íons asr the answer to a hypothetical
question such as rrtlhat Hill happen to an ill lion?n. Figure

7 displays the synthesis of the FO cont.our when only the

subject ls focusseilr as for instance when the sentence is

uttered as a response to the question iftho will allay an itl

lion?"" Both these synEheses also soundêd very good.

b) Sentences wÍth a lat,e focal promi.nence. A poor resutt

âEoeêr hor¿ever¡ . r¿hen we synthesized the conÈour displayed in

Figure 8, i.e. the predict.ed output of the focus assigning

model when only the object is focugsed. The Long flat stretch

before the late pitch obtrusion sounded very art.ificial. It

is, in f,act the case in naturally occurring speech that we

rarely find a nondisturbed FO curve before focus. After

focus, horrever, iÈ is natural to find FO corresponding wfth

the baseline. However, ne ¡rere assuming at this point that

the only perceptually important FO obEruelone would be those
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associated with focugr i.e. r we rrere taking the strong

position t,hat prominenceÉr associated nith other gramma!ical

feaÈures, for example, phraae boundariesr wouldr if
perceptually import.ant, be sufficiently signalJ.ed by oÈher

phonetlc parameters, for instance, duration.

Continuing along this line of reasoning r r¡rê firs!
hypothesÍzed that perhaps t.he starting point was too high¡

i.e. r that the declination r.ras too extreme for there j\¡st
Ëeing one focussed constÍtuenL in the senbence.and lhat the

starting point eras perhaps determined by the number of

focussed constituents, say tO l1z for each focussed

constituenÈ. Consequently, we lohrered the starting point to
ll0 Hz instead of I30 Hz and resynÈhesized t.he curve but the

output still sounded peculiar. Another unacceptable output
was obtained when t¡e kept Che starting point at I3O Hzt rose

on the subjecÈ to a height of 25t from thê baseline and then

continued with a very slight declinalion to the focaÌ object¡
following Ladd's (1986) "overall contour shape,' approach (see

Figure 9). Againr the long stretch without any FO movemen!

sounded unnaCural. It was subsequently hypothesized (Thore

Petterssonr pergonal communication) that what sras needed in
fhis deviant case was an early peak or peaks that would

function as reference points for the late focal obtrusion. Às

mentioned above¡ such prefoeal Fo dist,urbãnces are L¡hat. are

commonly observed in real language ilata when focal accents

come relatively late in an utterance, in contrast to what

happens when a focal accenÈ comes early in the utterance (cf.
Figure 7); Ín such cases¡ FO is flat on the baselíne after the
pÍtch obtru€ion (see Eady et å1. 1986 for experimental support

for t,he eristence of prefocal ,'anticipatory" Fo movemenLsj.
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¡!¡e subsequently decided to experiment ånd add.EO obtrusions

extendlng 25t of Èhe nay frorn the baseline to the topline of

the grid on aII lexical ('content') words (see Figure 10).

This solution, howeverr sounded more Swedish than EngLish;

there nere just too many. pitch movements to be acceptable.

Finallyr we synthesized a version. with prefocal obÈrusions

only on Èhe lexical headg and this produced a very good result
(see Figure ll). rn subsequenE syntheses' \Je consist.ently

added Èhese prefocal piÈch obtrusions on iexical heads.

Figure L2t for exarnpler dispJ.ays the.syntheeis of the same

sentence wiÈh focus on the subjêct and objectr a conÈour thaÈ

would be generated nhen the gentence functions for instance

a€r an answer to a quesÈion guch as "iÍho.r¿ill allay what.?".

c) Phrase accênts. The finding concerning these additíonal
pitch movement€ led us to include a Phrase component in our

descripCion Èhat would automatically assign 25t prcrnÍnence to

all lexical heads (see flow diagram in Figure 13). Among the

Intermediary Phonological Rules in Eigure 3r moreover, lrould

Ehen be the one which would delete aIl phrase accents after

the last focal accent in a given (component) sentence (see

Gårcling 1981:I52). (tt¡e environment for this rule would appeâr

not to be the full sent,ence. we synthesized a vergion of

senteûce (5d) (see belos) leaving a phrase accent on monêy in

the firet component sentence of Ehls compound senEence and it

sounded inferior to t,he version withouÈ this accent. (see

Figure 17) ).
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Testing t on a t of Diacourse

After r.re feLt confident. thae the rules arrived at during

the preliminary syntheses described above produced accepÈable

resulÈs; we proceeded Eo test them on a set of sentences thaE,

when connected Eogether formed a fragment of a grammatically

coheren! di scourse. we used $tords composed of sonoranÈ

segments as much as possible in order to make the pitch

edicing easier. The senlences !¡ere recorded in random order

three times by t.he same speaker used in prevíous studies.

Subsequently r the recordings were edi ted and the most

neutral-souniling reading of êach sentênce was chosen for pitch

edit.ing. Ehis was done in order to t.est hrhether, for exampì'er

we could obtain natural sounding focal prominences by just

editing FO and leaving segment aluration untouched, even in

cãses e¡here the originally focussed word was extremely long in

rêlation to the r,tord receiving Lhe ne\{ synEhesized Fo

movèmenes realizing focus. These recorded utterances hadr in

fact r prominences that would noÈ be appropriaÈe had the

sentences been grouped together in a discourse' rn (5),

belowr we have reproduced the sentencês in the order that lhey

would appear in a connected fragment of discourse. Subscripts

inilicate congextual coreference relations. we have indicated

the sentenceg whose original intonation sounded inappropriate

lrith a sÈar (*) and writing the r^rord urith the deviant pit.ch

obtrusion in bold tetters. According lo the focus assigning

componentr none of these r./ords should receive prominence since

they are conEextually coreferent. For instance, !E 9"-9.h1,

it,, and my moneyr are assumed to refer to Èhe same referenEr

introduced by elÍmotgl. 9a_9[ and money are to be regarded as
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hyponyms of alimony (see Granville l9g4 and Fraurud 19g6¡ for
example¡ for a dlscuesion of how superordinate hierarchies are
buí1È into computer text generating and interpreta¿ion
systems). Moreover, the second and third occurrence6 of
g!fff-." can be replaced by such with reasonable acceptabilityr
trhich proves Èlrey are coreferential. The Np the creggr vould
be construed by iEs definitenese !o be coreferentiar with some

precerìing animate noun (according t,o Sidner,s (1983) modet for
determining coreferenÈe¡ it is the nearest precedÍng focusged
animate NP that would be construed as the antecedent, in this
case, lawyer) :

(s)

a) Myi hugband's lawyerj mailed* ."i *yi alirnony,
yesterday

*L reaLly needed* the CASHI

I. neededm it, immediately
*Ir'd given away a1l myi MONEYI and demanded some

more frorn the CREEP.l
He, unwillingly sent* me. a millionn

*Nine üILLIONn is stil1 owingo me,

*Nor ten MILLIONn is still OWINGo me,

hle Èhen took each of these senÈences and reeynthesized the FO

cont.our in accordance with the procedures used in the
preliminary syntheses described above. That is to sêy, rre

used the same griil design as in Flgure 4. FolJ.owing the focus
assigning model ln Figure lr t,he first focus assigned was

given a piLch level èxtendíng over LOOt of the width of the
grid' the second reachêd Z5t of the way frorn Ehe baseline to

b)

c)

.lì

e)

f)

s)
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the topline, and Èhe third¡ 5Ot of the way. Furthermore¡ a1l

prefocal lexical heads in a given sentence lrere åssigned a

'phrase accent' corresponding to a Level of proninence

extending 25t of the perpendicular distance from the baseline

to the topline.

Scope of F^ obErusion. À ne$, problen ôEosê¡ however, nhen we

followed fhe earlier practice of Ietting the focal pitch

obtrusions extend over just the lexically stressed syllabl-e.

In case6 rrhere the råEe of speech $ras relatively fastr a very

unnaCural souncling result. r¿as obtainèd by just placing the

obtrusion over thê stressed syllabIe. This was particularly

evident in Èhe case of eenÈence (5d)r ¡¡herer for exampler the

strêssed syllable of g r.ras so short lhat a rise and a fall

over it was ¿leemed unacceptable. On subsequent examination of

FO contours produced by the speaker¡ however¡ it was observed

that the minimal EO focal obt.rusion in the daÈa extended over

a stretch of segments covering about 4O 'frames' (=40x6.4ms).

The obt.rusions werer fro!êovêEr seen to be symmeÈrical around

Èhe peak, shich occurred t.owarils the enil of the stressed

volrel. We lherefore decided to modify thê rule for generating

the piÈch obtrusions so as to read:

From a point 2/3 of. the way into the stressed voweL¡ define

points 20 frameg (= 2ox6.4ms) to the left ancl right of this
point. Connec¡ the peak with these points. In cases of

overlapping FO movements, join the peak with the point where

Èhe FO movemenÈs r,¡ouId potent.ially inÈersecÈ (seer e.g.

Figure 19).
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Elaborated prosody model

Following ín Figure 13 is a flow-chart elaboraling on

Figure 3 and cont.aining a1l the information necesgary in order

to synÈhesize Ehe FO corìtours for ehe sentences in (5).

Figures I4-2O' we have prèsented t.he synthesized FO of all

sent.ences in (5). sample derivaeions are given ir¡ Figurês L7

and l9 for sent.ences (d) and (f), respectively.

Às regards Lhê actuãl way the synchesis (poin¡ L4 in

Figure 13) of overlapping contours ¡tould be accornplished in a

compuÈerized progrâm, it has been poinLed oul (tars Erikssonr

personal cornmunication) that one meLhod v¿ould be to first

derive inÈermediary cl¡rvês¡ one for each FO movemerlt and

€ubsequently make a synthesis of all these¡ connecting all the

highest poinLo in all cases (see Fi.gure 19 for an illustraLion

of hov¡ thÍs would be effected).

Di scu ss conclusion

The synEheses (Figures 14-20) resulting from the rules

in Figure 13 sounded uery goodl. ConErary to what has often

been reporLedr Lhe declining cont.ours on aIl. sentences did

no! sound ¡nonolonous. This reported monotony of synthesized

speech is perhaps due t.o eomê other factors such as assigning

the same pattern of F0 peaks to all senLences, disregarding

relative levels of focal and phrasa1 prominence"

Assigning a phonetic reality to the baseline ha<i thê

posítive consequence Lhat one did noi have Lo fôrm!¡late

separate Lransit.ion rules for connectiûg one pitch obLrusion

to anoLher. .Ihe baselinê took the place cf ihese transitions'

eince the pitch movements were defined ï¡ith respect- to this
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e StrucÈure Rules (not tre ated herè)

FOCUS CO¡ilPoNENT (see Eigure l)

PHRÀSE CO}IPONENT

proninence to all lexlcal headslsslgn 251 F

I

2

3

4

5

6

7

8

9

to

1L

L2

t3

L4

Flqure 13

llable Duration Rules (not treated here

(Not r€levant in the
on6Èc

t

D€Ieto al,l poat focal phraae accênta ln a glven

Rules

ê.9

ternediary Phonolog

(coponenÈ) 6entênce

ÀlgoriÈhar for pitch generation:

1Ve range

e

end points for aDef vê sÈartGr

Define ine of rid llel with bottom I

line of thethe acl
9r
2/ 3

lo ¡. t
of t

nê

1a
he way

placed
int o g

fract
he

10n of
vor¡e1

s

t he
and

di
hon h19

gtance
h

f,
I
a

om t he
the
nt

are 2 values for any glven ey1labl.e (for ex.,
there
Socug

rmlnence take the

nence ue g.g pr

and Phrase val ue

Follorr the baseline, Joinlng all defined pointsr
leasing breaks over voiceless segments. If there lg
more than one point defined within 2O frameg on
either síde of a peakr join the peak Hith the polnÈ
where Èhe F^ ¡novemenÈs r.,oul,d potentially inÈereect
(i.e. the Xighest point eithin 20 frames on elÈher
eide of a iven

fine pointo 2O 'f,rames' (=20x6-4ms) on eithar elde
peak (ecope of Fof Èhe F obtrusion )
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reference line; their theoretical beginning and end points 1ay

on this line. It is perhaps Èhe câeêr hor¡everr thaE for

certain speech styles or rat,es, one would have to define

special rules thaÈ connected pitch obtrusÍons with Eransitions

that lie higher or lorrter than the baseline. llore research is

needed in order to clarify this poiot.

The analyses done here l¡ith syntheEized FO supported the

well-known fact Ehat pitch constitutês a more important

indicator of, focal prominence than duration in English. For

exampler we could 'deaccent' the very long woril S.f! in

senLence (5b) and move the focus to the relatively short r',ord

neeqecl by just adding an FO obtrusion (see Figure 15).

Duration is, howeverr an imporlant concomitant feature of

focal prominence ( see e.g. Bannêrt l-986, Eady et a1. 1986).

House & Horne (1987) also found that the iluration of the

stressed volret ín a focussed word was esseoEially constant for

a given speaker regardless of Bhe rate of speech.

An interêsting side-result concerning the segmentàl

content of the daÈa studied here¡ stas that in the synthesis of

sentence (5d), the movêmênt of focal prominence from creep to

more teft cgg sounding rather peculiar due to the etrong

aspiration of g after the 'deaccented' vor¿e1. Heavy aspiraÈion

is obviously an unacceptable feature .in this environment and

something that should be ruled out in segment synthesis

pr ogr¿¡ns.

The Lund model of prosody revealed itself to be very

useÊul in synt,hesizing FO contours in Englishr easily lending

itself to quantificatlon. The concept of the phonological

grid t.o express senEence intonaEion Proved Èo be most
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approprlate for representing the FO movement,s reallzing focal
proninences and phraee boundarlee. lile can expect¡ howeverr

that our appllcation of the model Èo EngJ.ish will dlffer from

its quantification f,or Swedlsh but this is mainly ilue to the

different prosodic naÈurea of t.he Ewo languages. put in q

nutshell, ve have analysed English seût,ence intonaÈion as

being built, up around focal accenÈsi Suedish sentence

intonation, on the other hand ls built up on Èhe texical çord

accents, nonexlstant in EngIlsh. This fundanenÈat dffference

between the Èno languages haE inport,ant conseguencee when one

af.temptE to formulate rule syst.ems to account for the

intonational pattêrnlng ln each language. It ísr as polnted

ouÈr focus which lles aÈ the baEis of our analysis of Englfsh

and emplrical observat.ions of focal prøninencer moreover,

Ìrhich determined the ilesign of Èhe grid. fn Swei¡ish, on the

oÈher handr it is (at leaet in the analyses dlscussed ln this
work) the dlsÈinctive word accents which form the basis of the

prosodlc analyale and upon which the descriptlon ls built up.

In the phonological deecription of Swedishr r¡orde come from

the lexicon with piteh accenÈs. Other prominences signalllng

focue and phrase boundarles are then assumed to be atlded¡ or

superÍmposed on theae already existing word accents. Our

goal' has been to shon how certain generalizat,ions about

English declaratlve sentence prosocly can be struct,ured into a

ruLe systêm to synÈhesize appropriate FO contours for a

fragment of diacourse. !{e feel that an approach bageil on focal
proninence conatitutes an insightful $ray to account, for the

paÈterning of sent,ence intonation in this language. Iilorê

regearch is of course needed in order to expand the rule
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syBtem no as to be able to synthealze other paÈterns of

sentence prosody.
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,CONTRASTIVE PROMINENCE, ÀND SYNTACTIC PARAL',ELISM

Mer1e Horne

Dept. of Linguistics

Lund UniversitY

19 87

In Eroduct ion

In Horne (1985-L987), a discourgê-baEed model was

developed for describing and synthesizing Engtish declarativer

'non-expressive' sentence intonation. As the model standsr

hoseverr it does not account for a number of FO patterns that

occur quite frequently in non-expressive context".l Th""t are

usually grouped under the tern 'contraetive stress' determined

by syntactic paral1e1ism. (Herer r./e r¡il1 uste the term

'contrastive prominence' instead of 'contraEtive stress'r

reserving'gtregs'r like Bolinger (1958)r to refer soleIy to

underlyingr 'abstract'r r,¡ord stregs¡ potentially realizable as

pitch. )

Just r¿hat this syntactic parallelism is has never been

explicitly defined in detailr but it is clear that an adequatê

prosody model must be able to handle lt (see e.g. vanderalice

1968). Not only are thê 'contrastive prominences' conditioned

by other parameters than the 'normal' focal prominences

assígned by our algoriÈhmr but they also have implications for

intonational phrasing. they are also realized by other FO

contours than the 'normal' HL cont,our associated with focal
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prominences in noncontrastive declarative sentences. The

purpose of this paper is to provlde a bet.ter understanding of
the parallel st,ructures condiÈioning contraEtivê FO patterns

and to indicate how Èhey can be included in a rule system for
synÈ,hesizing Eng J.i sh intonation.

ConÈ.rastive prqninence in parallel sentences

A typical example of contrastive proninence Ís presented

in (I) (see also Horne 1985:65¡ 1986a:162):

( r) , kicked, Ulrika* and then SH%

d. HIM,l1

Pe ter
ki cke

(where identical Eubacripts identify coreferential relations)

The prominence on SHE and HIM has also been termed, for

example, 'reciprocal contrastive stress' (Lakoff I97I), and the

pattern as a whole has been referred !o as 'paired narrow

foci' (tadd 1978)r or 'bi-focal structures' (Enkvist L979).

As indicated by the indices, SHE and HIM in the second

component sentence are coreferential lrith UIrika and Peter,

respectívelyr ín the first conponent sentence an¿l consequently

would not be expected to be assigned prominence associated with
2

information focus according to our model-. Nevertheless, the

pronouns do receive prominence. According to Enkvist

(L979:I41)r this prominence functions to indicate a'rshift in

semantic rolest" that is to sayr r.rhat was the 'actor' in the

firsÈ sentence becomes the 'patient' in the second and $rhat waE

the 'patient' in t,he first sêntence becomes the 'actor' in thê

second. One could also¡ within the framelrork of a referent.

grammar such as that, developed in Sigurd (1987a,b), relate t,he



int.onation paEtern to a change, in the second component

sentence, of referents associated r¡ith the grammatical

functÍons in the first componenÈ sentence, i.e. the referent

that functioned aE the 'subject' in Èhe first sentence becomes

the 'object' in the second¡ and what r¡as t,he 'object' in the

first senÈence becomes the 'subject' in the second.

Íhe formal specificat,ion of the conditions under which

this conÈrastivê intonation pat.tern occurs wouldr at first

glance¡ seem quite easy to define. According to Lakoff (197I:

63) ' the rule is to be expressed (in generative semantics

terms) as in (2):

(2') In sentences of the form f(arb) and f(b,a)r

where f stands for a phraee-marker minus the

elements a and b, stregs a and b

Howeve r r

general

as Lakoff himself points out (1971:63) r (2) is not

enough, aince

"the rule applies not only in conjunctions but whenever
disjoint clauseE of Ehis form occur in â Eentence. For
example:

The fact that John insulted Mary indicated that, sHE would
soon insult HIM.
Note that the Eime adverb soon must be considered semantically
external to i ts clauEe f.-Ê-6ne is to state the identity
condition uniformly".

In addition to Lakoff's own comments on Ehe form of (2)¡ !rê câlt

specify further conditions under which the rule applies. Not

only does the contrastive pattern occur when the same nominal

referents occur in both predications as in (2), but also when

only one of t.he nominaL referents thaÈ occurred in the first

sentence also occurs in the secondr provided of course that it

does not filt the sa¡ne grammatical function as it did in thê
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first¿ e.g.:

(3) P.t"t(.)s,rbj ki"k.d(b)pr"a UJ.rika,"rOO. and

then cHRrsTrNA(a)sruj kícked,or"""d HrM(.)obj

(where the letters in brackets are referent indices

characteristic of referent grammar)

In (3), only one of the two nominal referents in the second

sentence is identical to those in t,he firstr i.e. HIMr but, the

fact that it fitls a different grammatical function than it did

in the first provides a sufficient environment for the

cont,raEtive intonation pattern to occur.

Furthermorer oo! only is it possible for only one of the

nominal referents from the first sentence to occur in the

second sentence, butr in factr it is the case that neither of

thê nominal referenÈs from the first sentence need reappear in

the second. To obtain a contrastÍve reading¡ it is sufficient

that the verbal referents be ident.ical in the tr.ro sentencês¡ âe

in (4):

(4) P"t"t(.)sub, kicked,b)pred uI.iku(")ouj and

then FREDRTK(a)su¡j kicked(b)pred cHRrsrrNÀ(.)o¡j

The

the

identity of the predicates¡

se cond

allor¡s one to delete

by the following ras

in fact r

i I lustrated

eI liptical

OCCUf EêllCê I

version:

(4' ) Pêtêr(a)subj kickegl6¡er.u urrikalc)obj .td

then FREDRIK(a) s,rUj, CHRISTINA(e) obj

4



Actually, other cases of contrastive proninence can be

accounted for by general-izing (2.) even further. rt is not the

câsê r for example ¡ that it is the predicates in the two

paralle1 sêntenceg t,hat must be identícal¡ but rather¡ it is

sufficient that thé lexical materiaL realizing any grammatical

function whatsoever be identical in the pair (actuallyr n-

tuple) of sentences for the contrastive pattern to occur. For

exanpler all thaL the sentence pairs in (5) have in common is

one nominal referenE and yet they exhibit a contrastive

intonation pâttern analogous to those discussed above with

identical ¡¡erbaI referents:

(5) a. p"t.r(")sub. kicked(b)nr"u ulrika(c)obj .nd

then ht(")s,ruj KrssED(d)pred suE(e)obj

b. peter(a)subi kicked(b)preit urrika(c)obj anit

then BrLt16)su¡j KrssED(e)pred h"t(.)o¡j

rn (5a), it is the subjects that are identicalr êrld in (5b)r

the objects.

It should be pointed out here that parallel sentences in

which only one of the referents is different have sometimes

also been considered to have 'contrastive stress' (see Bing

1980:147), as in (6):
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(6) a. p.t".(u)sobj ki.k.d1b¡n."d ulrik.(.)ouj

and then h"{.)srui kissed,urpred her(c)obj

b' Ptt"t(.)srrbj ki"k"d(u)pr"d ultikt(")obj

and then so"(d)suuj kicked(b)pred her(c)obj

TheEe câs€sr hor.¡ever¡ can be adequately handted by our

algoriÈhm2. Moreover, they are not characterized by the same

kind of FO contour ('falt-rise') associaÈed with the contrasted

e.Lements in the parallel sentences with two nonidenticaL

referents discussed above. This gives support to the model

which includes them under t,he 'normal' (Ht) intonation pattern.

In light of the above di scussíon ¿ therefore r $¡e can

generalize ( 2) , rewriting it as ( 2' ):

(2") Contrastive Pro¡ninence Ín Parallel sentences:

In sentences of the form:

subj(a' ) ¡ Pred(b.)' PredComp(",.)..
rJ

subj(dr), ered(e.), eredComP(fn)

where a-f are constituents r¡i th associated

referents (i-n) reatizing a particular grammaÈical

function, íf i=lr or j=m or k=nr assign

contrastive prominence to the nonidentical

constituents (prefinal contrasted items will

receive a HL+H* FO contour; the final contour r¡il1

be HL. See belo!'t f or phonetic deLail).

In other words¡ (2') says that in a pair of sentences¡ if there

is one referent that is identicaL in the tito sentences which

6



is also associaEed vtith the same grammaticaL function in the

two sentences, each lexical item associated with the

nonidentícal referents in the second sentence is assigned

contrastive prorninence. The following sentences illuEtrate a

case $¡here contrasting genitive modifiers receive contrastíve

proni nence:

(7) (John,E1.¡ dachshrnd(¡))s,ruj bí.(") pred

(reter's,u, tot("))obj and then (""(r)

doø1g¡ )s,,,u¡ bi.(.)pred (youR(s) 1ittle

Þoy( j ) ,Obj

In (7), it i"s the nodifiers¡ MY and YOUR that receive

contrastive prominence and not the heads of their respective

constituents which are coreferential.

. Note that, unlike Lakoff's rule (2) , $te restrict the

assigning of prorninences in (2') to words only in the second of

tr^ro parallel sentences. This is because ihe intonaÈion paitern

of the first sentence corresponds Eo what one would predict

from our model-2. rt is not necessarily the case thatr for

example, a and I in the first sentence in (2\ v¡ould be

assigned "stress" (focaI prominence). This depends on Èheir

coreferential status with respect to preceding parts of the

discourse. See, for exarnple, the fragment of text in (8)' In

this example' both nominal rêferents io the first of the tr"to

paraIlel sentences in (rII) are coreferential with identical

occurrences in the first sentence of the fragment (I) and

therefore receive no prominence r,rhatsoever. Neverthelessr in

the second of the two paralle1 sentences in (III)r both SHE and

7



HIM receivê prorninence as in (1).

(8) (I) Peter. and Ulrika, were playing in
the sandbox. (ff) tney seemed to be having

a good time. (III) All of a sudden, however,

Peter. kickedn Ulrika. and then¡ a

few seconds later¡ SHEj kickedk HIM.

Noter aIso, that the condition on identical referents in
(2'), for example, involves, as with our notion of 'contextual

coreference', establishing referent identity on the basis of

e.9., rules of pronominal anaphora, as ve11 aE Iexical
implicat,ional rules t,hat account for such relations as synonomy

and hyponomy. Notice, for ingtance¡ that j and n in (2,) can

be realized as synonyms of each other (9a) r or the first verbal
predicate can e.g. be a hyponym (subordinatê term) of the

second (9b), but not vÍce versa (9c):

(9) a' Peterl¿¡subi kicked(b)pred ulrika,c)obj and

then 
""t(")t.r¡j 

bootedlb¡eted HrM(u)o¡j

(kickr booted are synonyms)

b' Peter(a)subi kicked(b)Pred ulrika,c)ooj and

then sHE(.)s.rbj hutt(b)p..d HrM(.)o¡j

(kicked is a hyponym of hurt)

c' * Peterla)subj n'¡rtlb)"r"u ulrika(c)obj atd

then ttt(.)subi kicked(d)preil HrM(.)ouj

(hurt is not a hyponym of kicked)

I



Inference Rules

There are some cases exhibiting the intonation pattern

agsociaÈed with parallel sentences r¡hich we belíeve can be

explained by assuming a more abstract analysis involving

inference. For exampler the following pair of aentences in

(10) (Èaken from Werth 1979:243) t ate characÈerized by the same

intonation pattern âs those above¡ yet they do not exhibit any

'surface' parallelism:

(to) John(a)subj married(b)pr.u a blonde(c)ouj-

(""(a) wifele) )sruj h".(f)pred (DARK(s) h.it(t) )ouj'

One $¡ayr \te thinkr of understanding the intonation pattern

in the second senLence of (10) is to assume tha! it constitutes

the second part of a parallel sentence constructionr the first

part being an inferred sentence which forms Lhe environment of

the intonation pattêrn, as for instance in (10'):

(10') Johtsobi married"r.U a blondeoo,

<Inferred sentence:

(John'"(t)*if"(*) )ruuj has(n)pred (blond,o) h"it(p) )oujt

(""(u) wifelm))rrruj h..(n)pred (oo**(s) ntit(n) )ooj

v¡here d and Ir and g and o contrast.

According to werth (1979:243), the examples in (10) are Èo

be explained by the concept of 'lexical decomposition" For

exanpler (10) is analyzed as in (11):

9



(I1) John <took as wife> a < girl r¿ith btond hair>.

MY wife has DARK hair.

lilith such a rêpresentationr howeverr it is difficult, if not

impossibler to express the condit,ions under which the

intonation pat,tern ín (10) occurs. The verbal referent,s <took

aE wife> and <has> do not exhibit identity t f.ot exanple. We

feel that it is inference rules that best can account for the

parallel sentence intonation pattern in (10). Just. how

inference rules \,rould be applied in text analysÍs is not

immediateLy evident. Hovrever, their presence in a conplete

text-èo-Epeech system is an obvious necessily. At least as far

as assigning sent.ence intonation ís concernedr it is possible

to speculate on how these inference rules would operate. It is

clear that it is important to be able to infer from a given

sentencer rêferents that are identical to those in a preceding

sentence. This would be done¡ for instance¡ in sentence

sequences like t.hat, in (10), $rhere Èhe second sentence' wíth

rêspect to the surface textr introduces a new topic, i.e.r it

does not comment on anything said in the previous sentence¡ the

usual situation within a given paragraph, for examplê. The

inference rules ¡¿ou1d then try to create a conlext in which the

second sentence could constitute a well-formed sequence to the

firsÈ. sentence. This would be the cês€¡ of courser if at least

one of the referents in the second sentence was identical to

t,hat in the first, or an infêrred sentence of the first. This

ís seen to be the case in the example discussed in (10).

Phonêtic RealizaÈion of Contrastive 1 ce1 raL I

sêntences

Phoneticallyr the prorninences associated r.¡ith the parallel

10



sentence intonation pattern are associated wíth an accent

patt,ern that has been variously termed 'fa1l-rise' (Ladd 1978),

H* t- Ht (pierrehumbert 1980), Hl+tlt (Ladd 1983) I or 'À-

cont,our-rise' ( Bing 1980) . In the sentences we informally

examined exhibiting this FO Patternr the topE of the FO

obtrusions on the 'contrasted' elements alI received an equal

level of prcrninence (corresponding approxirnately to .75 w

(W=grid h'idth)). Furthermore, the conÈrasted elements in the

second (or, noninitial) co¡nponent sentence fell within separate

'tone units' (Crystal 1969)t 'speech chunks' (Sigurd I984) or

'intonation phrases' (SeIkirk 1984) (we assume thaÈ a speech

chunk- or intonation phrase boundary is inserted after each

constiÈuent containing a contrasted word). In the data we have

informally analyzed (parà11e1 sentences produced by the

author) r the contrastive FO contour was realized phonetically

by three signals: first of all-, the FO level dropped to the

bottom of the speaker raàge after the rise on the nominal

words. Second¡ there vtas a rise after this fall up to the end

-!:!..^-s /^L^,.! a^ €-^-^À - â^ v 4 
' --1. +Li- -:-^ul Lltg L9¡¡ÞL¡Lucrll \q99u ¿v ¿! v.= frÞ/ t

reached a leveL corresponding to approximately the normal

sentence initial starting point for this speaker. Thirdlyr

there lras a pause after the first contrasted constituent

(subject) in the second component sentence and then at the

beginning of the following conEtituent (predicat,e) r the FO

begân a! the same level- at which it stopped in the preceding

phrase. Following in Figure 1 is an example of an occurring

and synthezized FO curve for Che sentence in (12):

(12) The boys (a)suui eYed

THEY(")srrbj

1t

(b)Preét ¡ne girrsl.¡oui

and then
"Y"d(u) pre¿ THEM(.)ouj



fo(FÞ)w

ffi

æ9

15ø

l.laveform

The bo ys e yed the girls ar¡dther¡:T H E y ey e d I H E M

wø tøffi !wE) æEB
fo (l-Þ )

ï:
rl
ol
zl4læ
úl

-L'*

WB tlne(ms)

ø fi tW tæ Zæ m W ffi M 4* franræe

w LW LW W ffi tlre(¡ns)ø

Figure 1. Occurring (a) and Eynthesized (b) Fo contours of
sentence L2. Notice the llt+Hg prepausal cöntours. The
synthesized version htas made following a number of
gãneralizations: The speaker range ltas fixed (as in Horne 1987)
at I octave, $¡ith low point at l5OHz and high point at 3OOHZ.
The speaker's normal starting point was set at 2OAHz.
Resetting of F^ at the beginning of a new intonation phrase was
also fixed at "2OOHZr âs lrâs the second H in the HL+¡lt boundary
contour. Note that the 'continuation' F^ rise at the end of
the sentence is not obligatory. HL contoürs on the contrasted
elements have been provisionally 3et at a leve1 corresponding
to .75W (!{ = grid wiilth). The scope of the Fn obtrusions has
not been fixedr but it can be seen thatr as diÉcussed in Horne
J.987r they extend over about 40 frarnes (= 4Ox6.4ms)

?tTilf rwtçF;

¡IE

H

L

.ô
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contraction of t in Comparative Sentenceq

The prosodic boundary conditioned by the parallel

sentences as defined above can perhaps be used to explain a

problematic issue involving contraction of forms of the copula

'be' in English. It has been noÈed by Selkirk (1984) t fot

ingtancer that in comparative constructions such as those in

(13), t.he copula does noE contract in the second 'compared'

sentence:

( t3) a ""..f:]" more brilr.iant doctor tn"" *"'"{::"}

a promising lawyer

b. Wi1lie Norweg ian

The impossibility of conEraction in the second clause can

be explainedr we feel, as due to the same kind of intonation

phrase boundary (t) as in the parallel sentences discussed

above, sinee both sentences contaio an identicaL verbr 'to be'.

In order for contraction to Lake placer the form of the verb

'to be' mustr of course be enclitic to the preceding word.

This¡ in turn, implies absence of any strong boundary bet$reen

t.he verb and the preceding word. Thus the fact that is doês not

contrâct in the second component sentences in (f3) can be

explained by the presence of an intonatíon phrase boundary

after the first nominal phraser conditioned by the parallel

sentence structure as described in detail above. In Figure 2,

we have presented an occurring FO cont.our for sentence (13b)

where one can clearly see the intonation phrase boundary after

MaIin:

tf" 
Enslish ""'""'{-:}

13



l,lar¿eform

fo(lÞ) Willie's as E ngli sh as M a I 1 n is Norwe gi an

æp

19

a ffi Lepn 1*ß æffi ffi ti¡r(nrsl

Figure 2. F^ cont.our of sentence (l3b) shonlng intonational
phrase boundaËy (8) afeer the HL+H contraEtive contour on
l,talin. It is this boundary which can account for the
ñããìõõntraction of the copula is by blocking cliticization of is
to tllalin.

Selkirk¿ on the other handr attempts to explain the

absence of contraction by an ad hoc rhythm rule !¡hich adde a

'silent demibeat'r a rhythmic disjuncturer betveen a

constituent and the second member of a 'focus pair'. Thus as

regards sentence (13b)f t,he demibeats would be placed betlreen

is and llgryggign, as well as between as and ltialin. These

denibeats then are assumed Èo function Èo prevent ilestressing

of a preceding copula by Monosyllabic Ðestressing through the

effect of the 'erÍd culrnination Condition'. This r¡ould

produce lhe correct ôutput in the case of is but¡ as Selkirk

herself notes (1984:379) r the rule is "stil1 too crude: it

r¡ould insert a silent ilemibeat before lgy¡ in (13a) thus

wrongly preventing the destressing of !@". lfe feel that the

J \

H

L

HB

\

V
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contraction phenomena in comparatives can better be explained

by relating them to the more generaL category of parallel
sentences. The presence of an intonational phrase boundary

before the copula wouLd seem Èo be a more likely reasron for the

noncontraction than the poetulation of a silent, rhythmic

demibeaL after the copula.

Enumerative Contrastive Prominence

In addi tion to the cases of contrastive proninence

discussed abover t,here are tt.¡o others that shouLd be mentioned

here. One of Èhese is contrastive prcrninence associated rith
lists of r¡-ords having the same syntactic category in a given

constituent filIing a given grammaÈícal functionr e.g. (14)

(exarnples taken from Chomsky I971 and Erteschik-Shir & Lappin

1983):

(14) a. Mary is neither WJLLING to please, nor

. EAGER to please, nor INCLINED to please

b. I dusted UNDER the tabler on TOp of Ítr and

BESIDE it

I wenÈ to the store and bought SUGAR, EGGS¡

FLOUR? and HONEY.

You can buy curtalns at. MÀCY'S, SEAR'S, or

c IMBL E' s.

These senteilees are characterized by the fact !hat the FO

contours on all but the last constituen! can typically be

characterized as eiÈher '1or.r rises' (tH) (Ladd lgZB), L* H- Hg

contours /Pierrehumbert 1980) or 'fall rises' (HL+H), whereas

the last eontour has a 'fal1' (HL) pattern. The choice of the

c

d
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tH or HL+H conÈour on the contrasted elements $tould seem to

depend on whether the contrasted items can be grouped into the

same superordinate category. If t,hey can, as in (14c) r r'¡here

the Ligted words belong to the class of FOoDS?UFFST or in

(14d), shere the enumerated items belong to the category of

DEPARÍMENI SToREs, then they are assigned a HL+ll contour.

Àssign¡nent of enumerated phrases to Èhe same superordinate

category constit,utes an instance of the meaning of the HL+H

tone ("focus within a given set'r ) discussed in Ladd

(1978:153ff). on t,he other handr if the listed phrases cannot

be grouped ínto the same categorfr as in (14a,b)r then they are

assígned â LH conÈour. The LH tone could thus perhaps be

agsociated with a meaning guch ag "focus v¡íthin different

sets". The falL on the last contrasted item signals the end of

the list and a.lso t,he end of Èhe constituent associated with a

particular grarnmatical function. The ruLe for íterative

aesignment of FO contours within a particuLar grammatical

function can then be informally expressed as in (15):

( 1s) Cont.rastive Prominence in ParaLlel Phrases:

If the constituent realizing a given

grammatical function conÈôinE iterative

enumeration of a glven type of syntactic

phrase (NPr VPr ÀdjP, PrepPr ÀdvP) ¡ assÍgn aII

words realizing the nonidentical referents of

ghe categories making up the prefinal phrases a

lor¡-rise (tH) FO contour if the contrasted,lrords

do not belong to the same superordlnate category

and a HL+H contour if they do. Àssign the final

phrase noncoreferential elements a fallÍng (t¡¡,)

c on t,our .
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Following in Figure 3 is an example of how the contrastive FO

conÈ,our on sent.ence (l4a) is realizedr naturally (a), and in a

synthesized version (b). rne low rise contour on the enumeraÈed

prefinal constituents was synthesized so that' the low on the

streesed sy11ab1e .of 'r,¡illing'and'easy'was placed at Èhe

botÈom of the speaker range (15OHz). the rise follo!'Íng the

low lras synùhesized as a straight line covering the ídenticaL

parts of Ëhê repeated constituents; it reached â conatant

height of about 26Oflz. Resettíng of FO at the beginning of

each intonation phrase was fixed at the usual sentence initial

starting point for Èhe speaker, i.e. ZOOHZ. t{ore daEa is needed

in order to make any conclusive generalizations about the

realization of these contrastive contours. However, ít r¡ould

seem to be a fairly straightforward matter to expand the rule

system of our prosody model in order to a1lor.r their synthesís'

t7



fo(Fk)
ffi

l^bl.rrform

Mar¡z is neither to ptease nor to please
ü]ÏLL]NG EAGER

w

nor
INCL]NÐ

to please

æ

a)æ

LW

ø
loüþ.J

ffi Læø Lffi æm m æEB æAB tiretms)

LW m w 4W

P
æ

æø

_l -tffi

Ht2t

æt

ø WB LW L5æ W ffi W æm tÍne(r¡sl

Figure 3. Occurring (a) r'^ contour of sentence (14a) 
"nàsynthesized (b) contour. "Notice the LH contours on the

prefinal conèrastively enumerated constituents and HL on the
final constituent. In the synlhesized version, the L's on thê
stressed syllables were placed at the bott.om of the speaker
range (150H2). Resetting of F^ at the beginning of an
intonation phrase $¡as set at 200H2"(normal st.arting point).
Prcrninence corresponding to .25W r.ras placed on Mary in
accordance with the Phrasal rule díscussed in Horne 19ãT-

H
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Contrastive Prorninence Condi tioned aC in Polari

The finaL case of contrastive prorninence we will dÍscuss

here is Èhat conditioned by a change in poì.arityr marked by

words such as notr ratherr or inslead as in (16) (examples

taken from Bolinger 1961r Chomsky c Halle 1968 Erteschik-shir &

tappin 1983¡ Malmberg 1952):

(16) a John gave MARY, not SALLY or ESMERALDÀ,

the book

John RAN, rather then WALKED or JOGGED,

up the hill

We r.¡ent to England AFTER the r.¡ar, not

DURING Ihe g,ar

Instead of ENcouraging herr theY actuaLly

Dlscourage her

This whiskey r.¡as not Exported from

Scotland; it was DEported

I said REarm, not UNarm.

b

--i rL:- !L^
In EngSe eXàlnple5, ¡L lS Seelr L¡ldL Lrrc ltrdLslrdI w¿Lr¡lrr

scope of the polarity marker is contrasted v¡ith that in other

occurrences of E.he same repeated grammatical category within a

given syntactic phraser both within a given sentence and

intersententially, v¡here the sentences are otherr¡ise

syntacLically and referentially identical. fntrasententially'

this case of contrast differs from those discussed above in

(14) in that the polarity change triggers a somewhat different

F^ pattern. Herer the nonidentical material within the scope
v-

of the polarity marker in the repeated category receives a HL+H

contour, that not in the scope of the markerr a HL contour.

Thus, it is not necessarily the case that the HL contour comes

d

f.
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at the end of

the HL is

assign ing this

the lasÈ contrasted word as in (14). In (16f),

!he prefinal contrasted word. The rule for

'polarity change' contrastive prominence can be

provisionally formulated as in (17)':

(17) PolarÍty Chanqe contrastive Prominence:

on

In the

di fferent

environmenl of referentialLy

realizations of the same

op pos 1 ng

a given

grammati.cal phrase marked for

values of polarity and filling

grammatical function¡ assign a

contour to the words realizing

contrasting referents within the scope

the negatíve polarity markerr and a

contour to those outside the scope of

polarity marker.

H L+H

Èhe

of

HL

the

Notice lhat, in order for this rule to ãppl-y properly¡ $rords

such as import and dqgort would have to have phonological

representations with a vtord boundary beEween the prefix and the

rootr e.g. (gx/tgegg,i))(j)r (de/fport(i))tx) so that the

contrastive prorninence wiIl get placed on the affix instead of

the root. This sroul¿¡ seem motivatedr since these affixes are

usually classified as independenE lexical entries.

In conclusion¡ it can be said that even these cases of

contrastive prominence seem to be based on syntactic

parallelismr although it is only words or phrases whichr on the

surfacer are treated as parallel. Vle assumer rllorêoVêr¡ that

aII the rules for assigning contrastive prominence apply before

those which assign proninence associated vJith information

focus (see Footnote 2).
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Conclusion

The goal of thÍs paper rras to shed some light on the

factors that condition patt.erns of contraetive prominence. It

has been seen that the notion of syntacÈic parallelism

interact,ing r,¿ith referent identity can be used to explain three

different instances of contrastive prominencer each associaEed

with a particular intonation conEour. Preliminary rules making

reference to grammatical informaÈion and identity refations

nere proposed for assigning contrastive prominence in the

different cases. These rules are assumed to apply before t,he

regular focus-assigning rules app1y. Suggêstions rrere also

made as to how the associated FO contours could be synÈhesized.

Furthermorer by assuming the insertion of an intonation phrase

boundary at the end of a given conetituenL containing a

contrasted ltord, data involving noncontraction of the copula in

English were also explained.

Footnotes

t. We have not discussed prominence associated with 'focus

governing words' either. These are r.rords like gflg, toor

ig]g|, Èhat fal1 outside the grammaticaÌ categories of

subject, predicater predicaEe complement which lie at the basis

of our focus-assigning modelr but yet attract prominence. See

Gussenhoven 1983:381- and Altenberg 1987 for a discussion.

These words could perhaps be assumed to be lexically marked for

receiving a certain degree of prominence.
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2. Our model for asEigning informatíon focus as well as its

projection onto constituents and its realizaÈion as FO can be

summarized in the following flow-diagrarn:

3

Fo'wq

FOCUS
raoDlF.

Fo : Sl(

FOCI 3
ICAD

FOCUS
uoolF.
Fotw*

FOCUS
HEAD

FOCrrs
foDlF-

FOCUS
]{E O

NO

FOCUS

+

+

3r

tb 2b

Figure 4. ltodeL (flowchart) for assigning information focus to
coñstituents on the basis of grammatical functions and the
coreferential status of the lexical material realizing a

particular function. the input to the model is a given
äentence (s). Focus is realized aa pitch (rn) according to
Èhe eouation F^ = w.K vthere F^ here refers tð the relative
height of a giv8n pitch obtrusi8n, W designaÈes the $idth oË

the grid r¡ithln ithi¿h Fñ moveg and K is a variable ranging over
a nú¡nber of prcrninenEe levels defíned as fractions of the
distånce frc¡n the baseline to the topline of the grid. In Fig'
2, K asaumea the values I (for the first focuseed constituent)r
O.8 (for the eecond focussed constituent), and O'4 (for the
third focueeed con€tituent). For the syntheses done in Paper
IVr howeverr the valueg were 1¡ O.75r and 0.5, respectively'
The box¡ l=T+1r is a counter r¡hích adds I each time focus is
aosigned. T ia used in determining the coefficientr K: If
T=1r -> K=lr if T-2 -> K=0.75r and if T=3 -> K=0'5' The diagram
is to be read aa follovs: l.: check to determine if there is a
predicate complenent that is non-coreferenÈia1 r¡ith aomething
ir, the preceäing part of the ÈexÈ- If there is one, check
rrhether it is t,he'head that ig non-coreferential' If this
condition ic met, focue the head¡ assígning it a level of
prcninence uhere p^ = W.K (Ia). rf the head is coreferential'
ãesign the modifiertfocal proninence lngtead (lb). Go tÔ the
subjãct Ql and rePeat the aame routine¡ and then go to
predicate (3) r again repeating the same routine.
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