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Introduction

Intonation helps ut grouP words into phrases and phrases

into sentences. This grouping is achieved with the aid o+

Þoth connective and demarcative +eature5. I have listed sone

o+ them here.

Connective signals ney Þe:

(ll Eimilarity o{ the Êlements of the group

(2) Fecurrent special Petternsr rhythmic or meledic

(3! tonål links between tfie Êlements (juncturÈ5)

DemerEåtive signals måY be:

(tl breaks o+ similårityr for inEtance by the introduction

o+ new elementE like pausesr internel juncturest etc'

(2) speciat markÊrs used to dÊnotÊ the beginning on end of

å grouP.

(3) bÉundarieã bÊtweÉn recurrent patterns

PhråEing occurt not only in speech but in aIl sorts of
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time-ordered sequences, in bird Eong and ÍrusiC to give you

two examples, Even here it is meaningful to speak of
connective and demarcative signalâ l?l.

Take the song of the chaffinch +op instånce. It repeats

the same petteph over end over agåin. As you can see in the

spectrogråm (Fi9. t ) , the pattern haE different groups

connected by similarity o{ the elements, an introductory
tirti,ti followed by a trilt which changes to a slower tritl
which ends with a special mårkeF, thÊ conEluding !!gi!. Note

that the entine påtteFn is falling. The pert of the song

that you Een see in the speEtrogråm iE Ea¡lÊd å strophe by

ornithologists (e.9. Bergmenn & Helb 1992, *rom which the
spectrogram is borrowed) and the groupings o+ Eimilar
elements åre càlled phrases.

The next example is from Beethoven,s begatelle opus gg

No.é (Fig. l). In this line, up to the point which hås be€n

marked by an arrow, thene ere two groups o+ equal duration.
The first group is falling with two narkers, an introductory
onset and e +inel strong long note. BeethovÊn nerks this
group with a slur. The second group starts with an onset ånd

ends with a final naFker Êonsisting o+ three notes. Thig
grolrp is marked by three Elurs, ihdiceting three subgroups,

one over the rising part and two over the final falling
par.ts. The simi larity v{ith the intonation ånd rhythm o+

spoken sentences may be thÊ reåson why Beethoven added gg
un¡t certa espressione pår¡ånte to this piece. The grouping
o+ muEic by melodic and rhythmic meâns is commonly referred
to as phrasing. It is a very essential Fart o+ music and ål¡
important in its Èxecution.

After this general introduction, I wi I ¡ only talk about
phrasing in speech. Our talk is å report orì work in
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progress. It eims at studying thÊ production and perception

o+ phråses in diffener¡t prosodic systems. For todäy'e tålk
we hsve chosen Swedish, Danish and Finnish tll. I will tatk
ab.rut the production of phrases in a simple grouping

experinent and makÊ e sunmary comparison ¡{ith rÊe¡ speech

and David House wi t I talk about somë penception

exper iments,

Let me start with a rough delinition of a prosodic phrase.

A prosodic phråse is a peFt of an utterance in nhich accents
or tones are coordinated in e uni+yin9 intonation pattern.

A grouping experinent

I will first descnibe a sinple experirnent in which speekerg

of diffenent Swedirh diålects and ol Dånish and Flhnlsh Here

asked to say a serieE of {ivesr we celted it a telephone

nunber, äs eh ungrouped sËquence ånd in groups of tHo ând

three and three and two, all in declaretive intonation. The

speakers used theÍp respective languages and the Finns the
col loiuiat monosyl labic +orn vi is. hlith a sequence of
numbers we rneant to have steble experimenta¡ corlditions with
controlled influence from semantics and syntax.

You wil¡ non hear recordings of sone of our in+ormånts and

at the sane timÊ we nill show you the corresponding pitch
cuFveE'. The +igures are practira¡ly sel+-explanatory. Just a

{ew comments are needed. Look at Figure Z, +Er inståncÊ. The

thick lines mark the intonåtion over. the vocalic part o{ the
syllable, the thin ¡ihes nerk thÈ voiced consonants and the
dotted lineE the voicelesE ones. These dotted lines indicate
thÊ intonation movement masked by the voiceless segnents.

The perallel broken lines t4hich enclose the curves are
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auxi I iapy I ines. [.Je cal I them grids, They nake it Êasy to

teÊ the genenal dÍrectio¡¡ of the intonetion and the point in

time where there is a chångÊ g+ direction. ThiE point is

Ëålled a pivot ånd it is mål.ked by an anrow. The width o+

the grid is correlated to EtFeEE, The wider the gridr the

stronger the stress. A grid is converìient becauEe it gives e

conbined neesure o4 stress and pitch /4/,
(Hene followed å denonstFåtion of speåkers {rom Helsinki,

Stockholm, Gothenburg, lle¡nb ånd CopenhågËn, accompanied by

Figures 2t314rS ånd é. )

It is obvious +rðm whet you håve just heand and seen that

the speakerË use both genenel end länguåge-ãpecific prosodic

{eatures to per{orm the required groupings, Let us look more

cloÉely at Figure 7 where I have conbined the groupings

performed by speekers {rom Helsinki end Stockholm.

The Finnish speaker has a wide, rather level grid for the

{irst phrase and a narro}t +el¡ing grid for the sËEond. In

the wide grid erÊ Bee a speciål pâttern in the group of

three, ¡.¡hich we can label High-Low-Hi9h. This gives it å

tnough-like tonal shape. The second group has a similarity

pattËrn with three individual +a¡¡ã,

The Stockholm speaker has rising-falling grids to mark the

ti.lo phrases. Like the Finn, she has a trough-tike påttern in

the firEt group but unlike him, she has a special ¡nåFker,

the rising movenent to the high phrese accent {or the

non-terminal phrase and the såme high phrase accent combined

with å terminal +åll to nårk the end of the {inat group. The

high phpåse accent is typical o+ Centrel Swedish dialects
(Bruce t9771, All in aIl, this is the tonal manifestation o+

an iåmbic or anåpestic rhythmic aroup comÞared to the Finn'g

evertly spaced viiseE forning spondaic aroups.
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These two speakers gåve an example of a languag€-Epeci+ic

di*4erence in grouping habits.

The Stockholm and Halmö speakers are examples of
dialect-dependent variation (Fi9. g). The high phFase-+inår

accÊnt o* Stockholm is in Skåne manifested as å low åctrent
Hhich Ís one of the reasons why these two dialÊcts sound so

dif{erent. Another reason is the Skåne speaker's spondaic
rhythm ¡{hichr not surprisingly, makes it nore like Danish.

There are also exåmples o+ {ree veFiåtion in our måteriål
with some speåkers using di{ferent strategies in thein
repeated Fehderings o{ the groups. Fígure 4 gives an exemple
o{ a Gothenburg speaker. who ¡{evers between two Eonsecutive
fålls and a rise-fall for the groupings o{ the number.

Now let us look for some general principtes present in all
of the investigated diatetrts.

As demarcative signals a¡ I the speakers qse Fivotsr
mðni+ested äs Fauses or a change o+ the grid rànge or grid
direction. As co¡nective signa¡s a¡ t the speakers,
irrespective of language and dialect, use falling simitårity
patterns in the second group, carrying declarative
intonation, and Epecial pattepns in the first group (Fig.
9). The shape o{ the special pattern is detÊrmined by the
terDinal part of the group, a rise tends to be preceded by a

+all end vice verså. The shape of the terninal part is
diðlect dependent. In grouFs of three, the mid åccerìt lE
weakened ånd lowered which iE a stable contribution to the
FattÊrn.

On the whole, this materiäl reveals 
", vêry strict

preplanning. When the last group is falling, the first gnoup

is level or rising. When the last accent o* e group is
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risingr the preceding ones ere fallingr etc.

Phråsing in real sPeeEh

For this short talk we håve decided to give preliminary

answers to two questions. One håE to do with connective

signals, mctre precisely, the order-bound use of simílarity

patterns end sPeciat Fetterns. Is there any correspondence

to this in real natural ÉPÊech?

To +ind en ehswer to this question, we used a recording of

å spontaneou5 conveFsetion between Stockholn Peoplet

moderated by Bengt Loman in l'lalmö in 19óÉ, (Gårdihg 19å7a is

an analysis o+ thiE naterial).

The answer is YEs. Si¡nilar things do occr¡Þ. Factors that

deterninÊ the ÊhoiEe between sPeciaI patterns ånd =irnilerity
patterns sÊem to be Eemantic importance ånd semantiÊ

coherence. In +tuent nerråtive stylÊ the greåt majority o+

sentences seem to contei}1 a +oct¡ssed part, the rhene, which

o+ten cÞne5 eerly in the Eentence. It is phonetically marked

by a wide grid and its elements are closely connected in a

speciål pettern. The rest o'f the sentence is backgrounded

r4ith simi¡erity patterns in nore or less comPressed grids.

The other question that we esked o+ the material has to do

with demarcetion. þJhat about phrase boundaries in rÊa¡

speech? Here one has to distinguish between precise

boundaries and boundary regions. Precise boundarieE ere

poãEib¡e to detect in thÉ acoustiE record only when two

accented syllabtes meet with an internal juncture betwÊen

them t1t. In other Easesr precise boundaries are replåcÊd

by boundary zones consisting of consonants or uneccented

syl lables o{ which Éome rney be €ncl itiE and others
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procl itic. Theip ihtonåtion forms a bridge between the
adjoining accer¡ted Eyllables and this bridge is constructed

acsording to the principle o{ the sho¡test way (Gårdín9 ånd

House 1985).

The impl ication is thåt in this case the precise
boundaries cannot be detected by acoustic criteria, quite
Eirnply because they are not there. What listeneF5 do, then¡

i+ they are eskêd to segment such a sentence into phonetic
phreses, is to let Byntactic and Eemantic criteria guide

thÊir EegmenÈation (Gårding L9ê7a p. Sl +f.t.
l^lith this comment we have åpppoåched the perceptual pårt

o+ our talk and Dåvid House will take over,

PePcÊptlon of grouping

I an 9oin9 to talk about EomÊ perception experiments which

tested the relevance of the leatures we have observÊd. In
particular we åre interested in the relevance of the grid
and the pivot es connective end demaFcative signalE lê1. For
the tests 34 dif.ferent synthetic sti¡nul i cÞnsisting tr+

sequenceE o{ fives weFe randomized and presented to ZO

Swedish I isteners acconding to standard procedure, Each

stimulus received IOO responsÈ5. Listeners were asked to
judge i+ the Etimuli were grouped Z+g or g+2. As test
stimuli ¡.rÈ used manipulated variåtions o+ a neturåI Scanian

fen '.five'. Note that pause iE not one o+ the veriab¡es and

that only tonal patterns ere represented in the material.
Figure tO shows a .$ew examples of the stytized tonål

contourE uEed as Etirûuli. The neEults åFe given as percent

"corr.ect " response where ucorrect " meåns ,expected " oF

"anticipated'. Fop example, we expected stimulus lr designed
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to test å håt-¡ike pattern es a connective signåt to bÊ

grouFëd es 3+2 end, índeedt 74.L o+ the Fesponse5 were g+2.

Each stimulus has a counterpart, in this case stimulus Z

with the expected grouping 2+9. Here 72f Bf the respon5Ês
were 2+3.

The next Eet of stimuli were designed to test the
combination of a hat-like pattern and a large tonal movement

ås e dernarcative signal. l,rhen both the connective ånd

de¡narcative signalE were usedr the results improved
considerably. Stimulus B now received g2?l and stimulu= 4 9Z.l

of the votes.

The {ollowing set shows the power o{ the specia¡ neFkeF

alone. Here we get g416 and €ótt. I'lore exanples åFe rising ånd

talling patterns and a trough-rike påttern aE connectÍve
Eignåls. Finally, the trough-like Fattern is combined Hith e

special merker which again inprove5 responses.
(Here the 12 sample stimuli were ptayed.)

Our test Ehows that sinilarity o+ tronsecutive elernents is
a good connective signat. So are recurrent Fåtterns (lrz
hats, 9rlO troughs, and 7 a rise end +ått).

The speciår mankers, the rarge-size tonar novements seem

to be the best demarcative signals. It is interesting that
these markers, both the falling and nising orìes, åFe judged
to be final elements. One possible exptanåtion is thet in
swedish a largê +irìar tonal rnovement is a chåra.tÊristrc
+eäture of phrase stress or juncture, A break o+ direction
oF resetting o+ a gr.id is also a good demarcative signel.
One exception is number g where this demarcative signal
seenr to be in conflict with a connective sfgnål consisting
o{ three very similår Èrements across the intended border.
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The prosodic phrase in our rnodel of intonation

Let me noer come back to the definition of prosodic phrase.

It is nåtural to åpFly the term prosodic phrase to each

group of our two-group sentenceE. Our original dÊ+inítion of

prosodic phråse in this talk is: a part of an utterance

where accents and tones are coordinated in a unifying

intonation pattern. V',e cen now make the dÊfinition ¡nore

precise: a prosodic phrete is a Part o+ ah utterance which

is connected by a special pattern and bounded by plvots. A

pivot can be e Epeciå¡ merker or a change o+ direction ðr

Fange of the grid. This is the definition used in our model

o+ inttrnåtion17l, It provides å uEe+ul tool for analyzirrg

the aspects o1 intonation which he¡p us gnoup r4ords into

phrases and phrases into gentencesr both in a Nordic and å

generðl per'spective.

SUI',IMARY

The grouping of time-ordered sequences uEeE both connective

and dernarcative features. Connective tignals are Einilårity

o{ the ele¡nentE of the group and recurrent spÊciel patterns'

Dernarcative signals åPe ê.9, breaks o{ similarity and

special markers et the beginning or end o{ a group. The

relevance o+ such signàls {or speech was +irst tested in a

grouping experirnent with numbers, 55555 contrasted with

55.555 and 555.55. The experiment was Earried out with

spÊekers representing FinniÉh (Helsinki ) r SwediBh

(Stockhotmr Gothenburg åtld Håtûtii) end DåniEh (Copenhagen! '

A common +eature {or all these dialects i5 that groupt

(phråses, are coordineted in e tommoh unifying intonåtionel
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{rame (tonal grid) ånd thåt discontínuities in this frame
(pivots) correspond to phrase boundåries.

Another Eomnon +eeture in our material is the order-bound

use o+ similarity patterns Eorìsisting of individual falls in
the f inal group carrying declErative int.onation, and the
pre+erence for a special pattern in the initiat group. In
initial groups o+ three, the mid accent ie general ly
reduced.

The shape o{ the speciål pattern is dependent on the
phrase-+it1al accent whiÊh vàries nith dialect.

The number måterie¡ suggests thet there i5 å high degree

o+ preplanning at two levels. At the senteñce level the
intonation o+ the ¡est phrese see¡ns to determine that of the
finst, and at the phråse level the Ehåpe o+ the last accent
o{ the group deternineE the movements of the preceding ones.

The governing prínciple sêems to be . one o+ contrest. A

conmunication-carrying +ellr as in a declarative sentence,
is sharpened by a preceding rise and viÊe versa.

Thepe is a certain amount o{ free variation for son¡e ot
the speakers.

Features comparable to those {ound in the number meteriår
arÊ obsenved in a necording o+ sporìtåtìeous SÞ¡edish speech.

In a narrative style most EentenceE contain e +oEussed Fer.t
mårked by a wide grid and with itg elements connected in e

specie¡ Fattern. The rest of the Eentehce is backgrounded

Þrith simi larity patterns in compressed gnids. As a rule,
syntactic boundåries in a serieL of unaccented sylråb¡es are
phonËticål ly unmarked.

A complementary investigation of the pepceptuål relevånce
o{ connective and demarcative signals demonEtrated thðt
I isteners cån use the corresponding acoustic corre¡etes,
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grids and Pivotsr as Eues to divide a serieE of numbers into

two groups. Duration was not a variable in these experíments

as the duråtion o+ eåch synthÉsizÊd stimulus and the

interval between them wePe elways tlre seme' The most

powep+ul cue rtes a large tonal rise or fall which was judged

to be a +inål Êlement in a group.

NOTES

l!l.The spÊciel patterns are determined
rules. In +unctiÐn and partty in form they
the results o+ Chinese sandhi ruIes,

by phonologica¡
are comperable to

t2l. In his cte55i+ication o+ phonetic Fhenomena¡ Elert
notes the importance of distinguishing connective features
from demarcative oneE (Elert L97e p. 2tr1.

l?/. Earlier reports are Gårding and House l9Ê5 and House
and Gårding l?Bó.

l4t. the notions o+ tonal grid and Pivot þ¡ith examPleE from
severål prosodic systems are explaitred in Gårdín9 l9B4 and
Æ¡-J¡4^ lÉöEs3r's¡¡r5 ¡ rss.

l5l. In Gårding'E doctoraÌ dissertetion, internal Suncture
is defined es a nårked syl låble boundary in å Fhråse
(Gå¡din9 t967b P.33r. AEoustic correlates aFe glottal stops
or lengthening o+ the segmentE at the boundary.
The iirst iomprehensive analysis of internal juncturÊ håd

been made by Lehiste for EngliEh (196ol.

16l. That intonation by itsel{ iE a cue to grouPing i5
alpeady known +ron resultÉ neported in the I iteratu¡e
(Col¡ier & t'Hart 1975' Lehiste 1973).

17l. there are at present different vÈrsions of this model'
See É,9. Bannert 1994r Bruce 1977, l9B2r Bruce k Gårdin9
l97gr Gårdíng t979, 1981' 1993.
An early presentation of the generative Pert o+ the model
was given at ttre Second Cort+eFehce o{ Nordic Lenguåges and
l.lodern Linguistics (Gårding Lq73, .
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