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Eva Gårding and Per Lindblad

TNTRODUCTTON

0.1. GoalE

The Scandinavian languages ar.e famous for their word accents. fn these

languages a stresseci syllable is connected with one of, two accents usu-

ally ca11ed acute (Accent 1) and grave (Accent z). notn accents occur

in polysyllabic words but monosyllables can only have the acute accent.

The great majority of the polysylÌabic words have predlctable accent.

The rules that assign the correct accent to a word are morphologica1ly

and phonologically determined and apply rather uniformly to afl Scandi_

navían languages. The phonetic manifestations of the accents, however,

occur in a bewildering vari-ety. fn Norwegian and swedish, every major:

dialect or group of dialects uses characteristic pi tch patterns for the

two accents and in Danish they are distinguished by the presence or

absence of st/d (a ktnd of glottat stop.), This variation has intrigued
generations of sc'hol-ars and made the word accents one of the favourite

thernes ofl Scandinavian phonetics. Going through the titerature of the

past decades we do indeed find a large numþer of papers and dissertatj-ons

that deal with the subject from various angles, for instance for Swedish:

Data coll-ection and description, acoustic analysis: Fant (.F,sq, 5g),

Malmberg (rsss] , witting I tset, 68).

Perceptual aspects: Malmberg ( 19ss, ol), riaaoins ( 1961], Jassem I tso:J,

Segerbäck ( tseoJ, Johansson I tsZoJ,

Aspects of speech recognition: svensson (1.9ll), Li.nantom and svensson

( rsz:J .

Physiological aspects: öhman et ar, (rcaln Gårding et al. (lszo),

Lindqvist (tszz|.
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Timing and coordination of speech siçJnals: 0hmtn ( fSOS), Eriksson and

Alstermark ( tgZz)

Model-s: öhman lnal, Gårdins (rszo)'

Programs for synthesis: Liljencrants ( 1g11).

Linguistic analysis: Malmberg (lSeZ) , Elert (1Bæ, ?O, ?1), ötrman (tSeO) ,

Teteman ( tsog, 7oJ, Lindau ( rgzo), Linell (lgzz),

But in spite of all this activity it is not exaggerated to say that we

lack a representative post-spectrograph collection of data that shows us

how the tone accents behave in different kinds of speech in different

parts of the countrY.

The primary goal of our project (from which this is the first report)

is to supply a set of registrations of accents produced in systematically

varied contexts by systematically chosen speakers.

There are a large number of questions that we want to ask this mate-

rial. For instance¡

1. Is it possible to set up reasonable rules by which we can generate

all- the observed contours for a given speaker?

Z. Can we make these rules general enough to fit al-l the speakers of a

given dialect?

And the most ambitious question:

3. Given a set of rules for different dialects, can we write the rules

in such a way that they fit the whole language area and brring out simÍ-

larities and dissimilarities satisfactorily?

The fast question is treated in the third chapter, entitled Form by

Substance. This etliptic phrase also recalls what we regard as an essen-

tial theme in the works and teaching of Bertil- Malmberg. We dedicate our

paper to him on the occasion of his sixtieth birthday.
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0.2.Out]ine

chapter I contains the prer-imlnaries to our wÞrk. For the beneflt of thç
reader who is not familiar with the scandinavian languages we have co]1-
ected some of the most important facts about the word accents in sectiop
1.1.

The manifestation rules that the presentation of our new accent data
is leading up to will be given in terms of an analysis of swedish accents

which developed from a critical study of öhmanrs work on i_ntonation
(önman 196?, Gårding 1g?D). öhman's original model and the revised model

will be summarized j-n 1,2, The choice of diar-ects and speakers was moti_
vated by a study of Meyert s fntonation im Schwedi en with its collection
of word accent data from the whore scandinavian ranguage area (1.g.). cur
serection of speech materj-al will be presented in 1.4, Measurernents anc

their acoustic and physiological background wil' be treated in 1.s.
chapter 2n Accent manifestations, contains our new data, their descrip_

tion and interpretation in the following order:

2.1 Stockholm

2.2 Skåne

2,3 Gotl-and

2.4 Västergötland

chapter 3, Form by substance, will summarize simi]arities and dis-
simj-larities in the word accent data presented in Chapter 2. Tentative
general rul-es will be set up.

0.3. Prosodic an sis and termino logy

Our prosodlc transcription of swedish words uses length for vowels, three
degrees of stress (primary, secondary and no stress) and the grave accent
The grave accent can onry occur in connection with primary stress. rn
accordance with eommon usage, i"ir-"y stress, which has not the grave
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accent, will be caLled the acute accent. The foll-owing symbols are Used:

f.f for the acute accent (prlmary stress), l"/ for the grave acÊent.

Secondary stress is marked by a vertical accent mark on the Line f rf ,

The position of the accent symbols shows the onset of the stressed syl-

1able.

To obtaín simple rules that generate fundamental frequency contours for

utterances of varying segmental composition, we need the syllaþIe as a

reference unit. Hence the l-ocation of the syllabfe boundaries þegomes

important. The syllablficatlon used in the sequences of our material

agrees wÍth earlier analyEes [e.g. Gårding 19ñ?, Ch,1 and 1971). A stress-

ed syllable in non-fj-nal position has thq qtructure..,V:- or ...vc-.

In certain casesr e.9. for Skåne acute, the morpheme may be a morg

adequate reference unit than the syllable I see 2,2),

Another reference unit which has been found useful Ín the rules for a

certain dialect IVästergötland) is the mora. According to our analysis a

stressed vowel counts two morae and an unstressed syllable one mora in

non-final position. For examples of our morpholo.gical analysis, transcrip-

tionn and syllabification, see Table 1.1,

We should like to emphasize that we regard our analysj-s as preliminary.
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Chapter 1

PREL]t\TNARTES

1. 1. Some facts about the ac cents

The accents will be described in relation to other prosodiç featuresn

morphological structure and juncture. Some examples are presented Ín
Table 1 . 1.

A simple word has one stressed syllable. Length can only occur with
stress. Compounds and derivatives may have two stressed sytrlables, here

analysed as primary and secondary. The grave accent is always cnmbined

with primary stress. other primary stresses are cal-l-ed acute aecents. The

great majority of Swedish words are stressed on the first syllable. A con_

siderable number of polysyllabic words have stress on the second sy|lable
and there are many tetrasylrabics with stress on the third. French loans
(of recent dateJ are stressed finally.

The acute accent can occur in any syllable irrespective of the word

boundary, but the grave accent never occurs in the last and has a strong
predilection for the first. All monosyllabics carry the acute accent, An

overwhelming majority of Ínitialry stressed bisylrabics have the grave

accent.

Monosyllabic roots have the acute accent in accordance with the phono-

logical-rule stated above. Bisyllabic roots with stress on the first syll-
able may have either of the two accents. A great number of unstressed in-
fl-ectional suffixes Ie.s. plurar suflfixes for nouns, the past tense suffix
etc.J requi-re the grave accent in the preceding root. Hence a roclt morphqme

with the acute accent as a flree stressed form wil-l have the grave accent

when combined with these sr-¡ffixes. Examples are found unuer [4), Table 1,1,
A small number of unstressed infll-exionar suffixes do not change
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the aocent pf the root morpheme. A statistically very lmportant $foup

here 1s the deflnlte suffix for nouns (Examples u.nder [¡]). Cqmpounds

and derivatj-ves usually have the grave accent (Example [o]).

A knowledge of th-e morphological structure of the words makes it

possÍble to predict the distributÍon of the accents for a large part of

the vocabulary. (for ä dis",r=uion of various solutions to these problems

in the framework of generative grammarn see Linell 1972.) There tre

about 350 so called minimal pairs but the morphological structure of

the members of a pair differs in most cases (flert 19?1),

A great deal of discusslon has been devoted to the sufface manifeeta-

tlons of the accents and thelr alleged dynqmi.o or tonal charecter has

been a moot questlon in the phonetic disçussion and literature (",g.

Gjerdman 1g52r 54, Malmberg -1953, 55, 59).

The notation of the Dictionary of the Swedish Academy (acute:

4 .O 3 ,2 I r.-L--,----!-!i -- -c !L- ri cr^--^-+åndën, grave: ãndEnJ impl-ies an interpretation of the different mani-

festations of the accents as a differenae in stress distribution.

The accents are not marked by the orthography. Natlve speakers nor-

mally do not make any accent mistakes. As a rule interdialectal under-

standing is not hampered by a lack of the accent distinction J-n one of

the interlocutors (a= may be the case when a Swede talks to a Swedish

speaKing person from Finland). A dialectal difference in pitch pattern

is of course noticed but does not impede communication Isee discussion

in Malmberg 1955 and 1962). Differences in pitch patterns are in fact

Iess striking to a native speaker then differences in distribution ru1es.

There are sûme categories of words that are assigned different accents

depending on the dialect.

Foreigners have great difficulty in mastering the accents. This holds

for pronunciation as well as rulps. The grave accent is oflten mi-staken

for a word stressed on a later syllable. The rendering of French oxytones
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Iearly loans) ln Swedish as grave accents shows that there is more si-

milarity between these categories than between oxytones and the acute

accent. Example unaer (2).

1.2. Ug99þ

öhman ( nal) used a very suggestive and inspiring intonation model to

analyse and generate the pitch curves of variouls dialects in statement

intonation. The components of his model are stepfunctions, which repre-

sent the on- and offset of nerve signals. Generally speaking, the model

transforms these stepfunctions to pltch curves by a physically and phy-

siologically moti-vated smoothing procedure. There are two linguistic

elements in his treatment of, Swedish, tone acÇents and sentence intona-

tion, Tone accents (acute and grave) are generatgd as negative pulses,

superi-mposed on a Þositive step which represents sentence intonation.

By timing the pulse in various ways in rel-ation to the step, lihman ob-

tained the confj-gurations that he needed to approximate tone aceents in

dífferent dialects. According to öhman's model then, dialectal varlation

is the resulL of a'difference in timing between the pulse and the step.

The acute accent of one dialect (*.S. Stockhol-mJ t"y have the same time

order "between the pulse and the step as the grave accent in some other

dialect Ir,g. Skåne). Úhmari tried to correlate the negative pulse to

some activity pattern in the vocalis and cricqthyroid muscles with pitch

inhibiting effect. An EMG investigation" wíth probqs intn these muscles

failed to support his hypothesis, however [öfrman et aJ . 196?).

A revised model was suggested by Gårding ( 1SZO). According to this

model the fundamental frequency of a $wedish utterance i-s the combined

result of responses to sentence j-ntqnation, stress and one tone accent.

It has some support in an EMG investigation [Gårding et aI. 19?0) which

showed that similar activities - pulses - wpre found in two pitch
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controlling muscle= [t, vocalis and r.n. cricothyroideus) both in coñneo-

tion with falls and with rises. Whether a syllable has rising or fallÍng

pitch may depend on how it is timed in relation to these pulses. fn the

two speakers and the speech material used for the EMG investigation, no

need was fel-t for a special pitch-inhibiting or pitch lowering mechanism

in connection with the tone accents. A fall cauld be exprained as a

consequence of a relaxation of muscl-es that had been activated earlier.

AII the pitch movements, then, could be regarded gs the result of differ-

ently timed positJ-ve pulses. The revised model has also support in the

pitch curves collected by Meyer. From what can be seen in his data (cf.

Fig. 1.1), a commDn feature ofl the grave accented words in the great

majority of the dial-ects was that in the later parts of their contours

the grave words repeated the pitch movement of the acute ones. This

repeated part was interpreted as a !'delayed sentence intonationt' {Gårding

ß7A p, 42), A similar view had been advanced by Haugen (Haugen and Joos

1e54).

The new data to be presented in Chapter 2 makes it possible to de-

velop this model a bit further.

1.3. Dialects

According to the analysis of the tone acÊent data made by Meyer (lszl

and 1954), the so-called Svea dialects ICentral Sweden) axhibit two

kinds of intonation, Svea intonation proper and the Mining distrlct in-

tonation [Bergslagen]. Meyer uses slightly schematized pitch curves of

bisyllabic words with contrastive accents to show the difference between

these two dialectal types. fn the Svea intonation, the acute accent has

a peak towards the end of the first syllable and the grave accent has a

peak ín the second syllable which is preceded by a fall in the first

syllable. The accents of the Mining district have one peak each but
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the peak comes later 1n the grave words. rn part r, which deals with

the svea dialects, Meyer also mentions in passing a third type of in-
tonatíon common to the Göta dialects ( between Southern and Central-

\_
SwedenJ. tsy a systematic treatment of Swedish intonation and tone accent

vari-ation Meyer made an essential- contribution to Scandinavian dia-

lectology. Part If which deals with the dialects of the north was edited

posthumously. rt has no summary or anal-ysis of the data, but concludes

with a collection of pitch cqrves representing all the different dia-

lects investigated by Meyer. Figure 1. 1 which gives an idea of the pitch

variation connected with the Scanclinavían accents uses Meyerr s data

collected in Part II

The criteria that were used by Meyer for a characterization r:f the

Svea and Mining district dialects can also be used For the rest of his

material. The following table shows a tentative tonal_ typology based

on Meyerr s materj-al of bisyl_l_abics.

Table 1.2. Tentative tonal typology fqr accents in Swedish dialects

Accent 1 Accent 2 Flegion

Type 0 one peak one peak

In the stressed fn the stressed
syllable sytlable
No distinctive difference
one peak one peak

Early in the Late in the
stressed syllable stressed syllable
Late in the Early in the post-
stressed syllable tonic syllable
one peak two peaks

In the stressed One in each
syllable syllable
In the posttonic One in each
syllable syllable

Type 18

ïype 1

Type 1A

Type 2

Type 2A

Isolated marginal
cases in the far Nopth,
Finland

South ( former
Danish provincesJ

Gotland (in ttre
Baftic), Dalecarlia

Central Sweden
(Svea dialects]
Between ,Southern
and Central Sweden
Ieota diatects)

Type 28
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Type0isrepresentedbythedialectsthatdonptpossessatone

accent contrast; Swedish dialects in Finland, and dialects in the north

of Sweden.

Type 1A is represented by dialects in the south of sweden ( numbers

gD-gZ in Fig. 1.1). Dialects in Dalecarlia ICentral Sweden) end Gotland

are examples of Type 18 (number 16-29, BSJ'

Type2Acontqinsbyfarthemostcommonpatterns,Diale.otsinHafland

lalr SB), in EaEt småland (ls, a:1, and central swedish dialects (1-S,

44-4g) belong to this type. The Göta dialects (Vasterg6tland and öster-

göttand), Bohuslän, Dalsland, and Värmland are representatives clf 28

(az-ll, 94, 95, g?, 9B).

Figurel.2presentsatonaldialectmapfot.swedenwhichhasbeen

made in cbllaboration with Benson, following pfinciples developed at

the Dialect Archives at Lund University. Ifor other applications of

these principles, see Benson 1958 and 197Q1, A symbol in the map refers

to our interpretation of Meyer,s data. The accent typology has later

been extended to embrace all Scandinavia IeårUing 1g?3),

The four tonal types of contrastive accents found ln Meyerts materia]

motivated the choice of speakers for our investigation.

1A Skåne

1B Gotland

2A Stockholm

28 Västergötland

Speakers

Speakers

Speakers

Speakers

EG, FL

ALA, TS

cs, cö

JA, ALö

For further information about our speakers see Appendix 1'

1.4. Material

The core of our material consists of Swedish words of one, two' three'

and four syllables with stress on the first. About one half of the words

carry th,e acute accent, the other half the grave accent. The words are
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listed ln Appendi.x 2. In the list there aÏre several ryiniqral pairs of

varying phonetic shapes where the two members are contrasted by accent,

e,s. gglg ['po, len], pålen ['pot ]€n] , änderna [ ê noan"] ' 
än4orna

[.6ndanal.* These pairs and the monosyllabiC Ël ['po¡I] will receive

special attention. tl* fact that the members of the two pairs are spelled

differently turned out tcr bre a great asset. Helped by the spelling the

speakers gave more consistent responses to these test j-tems thqn to the

other ones. Part of our test words are compounds ' They yr¡itl not be treat-

ed in thÍs report, There are a few nonsense words in our list. These

words could not be used with non-Iinguist speakers and even with phone*

ticians they tended to create confusion. we also tried to make our speak-

ers produoe nonsense words of four syllables cpntrasted by aceent but

with limited success.

The test words appear both isolated as utterances and embedded in a

carrier sentence in foqr different contexts, namel¡u As neutral and empha-

tic statements and as neutral and emphatic questions. fvery word then

appears eight tímes in a regular test situation'

For statements the frame ,iEg qåg - 9êf (I s.w - there) was used with

the test word in streÊsed position. To make the frame natural for questions,

the worrl order and the pr'noun had to be changedt 
'êg-dr, 

- g- (OiU you

see - there). The stre's conditions were the same as for statements.

To secure the eltcitation of intonatipn patterns that had about the

same attiùudinal meaning for varipus speakers' a situational context was

described on the test sheet for each of the four prosodic series.

These descriptions were as foflows:

Neutral statements: with frame: "Imagine that you are saying the follow-

ing sentences as neutral pieces of information", without frame: "The

sentences are meant to be answers to questions like¡ Who is coming? What

dÍd you see?"

ts Tn the last word the pronunciation of lhe second vowel varies, ["], [u] Ia],
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Emphatic statements. For each sentence a contrasting clause was added

in brackets on the test sheet,

Per).

for instance, Jag såg Eg! där [but not

Neutral questions. With frame: rlAsk the questions'with a moderate degree

of interest". Without frame: "You think you have heard the test word but

you ask to be on the safe side".

Emphatic questions. A contras ting clause was added as above. "Did you

see Pål there?" (not eggl.

Up till now we have made recordings with eight subjects, each dia-

lectal area being represented by two speakers (Appendix tJ. R record-

ing session was preceded by a short training period. The training lasted

until the speakers fel-t secure and at ease and knevv what prosodic pattern

they were going to use for a certain situation. Tt was often dif,fiçult

to get emphatic responses, particul-arly f'rom those speakers who were

not used to our laboratory. An addiiio;ral complication is of course

that empl'rasj-s is a graded expression ior a graded feeling. There seem

to be two prosodic extremes for emphasis. Judged by the pitch curve, one

is just slightly diflferent frorn the unemphatic contour. The other uses

Iow pitch For the frame and spreads the direction changing movernents

of the contour over the emphasized word. The two extremes can perhaps

be transcribed and their flundamental frequr=ncy curves schematized as

folIows.

Neutral

j.=o,pË: ro¿: Í
Low emphasis

j'"o'pÊ: ra¿: J

HÍ,gh emphasis

iå'Á,1 o3'llåa,/

jaso: po:1d8: r jaso: po: ldG: r jaso: po: fd€: r

l'he vertical lines in the transcription of the highly emphatic sen-

tence indicate a slowing down of ternpo in c¡nnection wj th the main stress
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Iphrase junctureJ. Judged according to the given scale our speakers

have generally used 1ow èmPhasis.

The recordings were made in the stuclio ofl the Phonetics fnstitute in

Lund. The equipment is a Studer tape recorder Itape speed ? 1/2 inch/sec.).

After a ¡ecordj-ng session the tape was checked for acceptancy by the

speaker and the inrrrutig-tors. The following acoqsbic recorcls have been

used:

Fundamental frequency curves, duplex oscillograms and intensity cul'vsst

obtained by a Fonema phonetic analysis assembly and a Mingograph 34 T.

Wide and narrow banrl spectrograms obtained by a Sonagraph PV-10 [Voice-

print Laboratories).

1.5. Measurements

ft is customary to look for the influence of prosoclic fqctors on the

speer:h wave in the behaviour of the fundamentql frequency [fo), and of

the lntensityn and in the rluratíon and sp.ectral character cf the ¡rcoustic

segments. l'he acoustic records of our r.naterial permit us to study the

effect on these parameters of systematic changes in stress, accent, and

sentence intonation.

Segmentation and duration of segtnent. The segmentation was made by means

ofl the spectrograms and duplex oscfllogra.ms. In addition to the usual-

acoustic segrnents - approximately corresponding to phonemes - the voj-ced

segments were ciivided into subsegments 1f they contained local fundamen-

tal frequency maxirna crr tninima. The durations qf the acoustic segments

and subsegments are given in Appendix 3.

Fundamental frequency curves, A fundamental frequency curve ( urve

for short) i= described by the position of its local maxi-ma (peaksJ and

minima ( valleys) in relation to the acoustic segments and to the frequency
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scale. Minor inflectiohs in the curves that can bB referred to articula:

tory movements - artÍculatory ripple.* will not be regarded as peaks or

valleys

Figure 1.3 shows examples of typical maxíma and minlma. The mainly

falting contours in 1.3.? has a peak in connection with the stressed

syllable and the mainly rising contour ln 1,3.b has a valley in the cor-

responding syllable. Since we want our acoustic measurements to be phy-

siologically relevant, we are particularly interested in the timing of

the rises and falls that eonstitute these peaks and valleys.

We shall also consider the shape of the peaks and valleys. gome peaks

are more adequately describecl as plateaus. See flor j-nstance Figure 1,3,

c and d.

A comparison of the peaks that occur in neutral and emphatic speech

shows that for some speakers a higher peak seems to be reached by means

of a faster movement, in other cases no change of rate is noticeable in

the curve. ïnstead the peak has been pushed forward to a later bime in

the acoustic segment in which it occurs. Figure'1.3, e and f, shows two

examples of these phenomena, which will be discussed in a later repor.t.

Articulatory ripple. Apart from the well known minor dips in F caused
D

by voiced obstruents, we have also found local devj-ations in the curves

which may be connected with the diphthongisation of the vowel Io: ] pecu-

liar to the Gotland dialect [fig. 1,3, g and h).

NcrmalisatÍon of the curves. For a comparì-son of different contours

speakers and dialects, it is necessary that we ean afso. axpress our

data in relatÍve terms. Fo:: a given speaker then we need to know his

ordinary range of pitch, his high and low etc, To this purpose we used

the following method, For one speaker we plotted curves from the five

selected testwords under the four selecterl prosodic situations IZO
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curves in alt) on top of'each other, we did thÍs in two graphs fÍrst

with the beginning and then with the end of the utterances as a common

time reFerenae. Figure 1.4 shows the result of this procedure.

We notice, most clearly in the curves that have been lined up accord-

ing to the beginning of pþonation, that the pitch curves seem to start

from a common polrrt or locus on the frequency scal_e, It is natural to

assume that this point represents the laryngeal state prevailing when

the vocal folds are in adducted position and the subglottal pressure

is built up in expectancy of the phonation to start.

In the curves that have. been plotted with the time reference at the

end of the utterances, we notice a simirar phenomenon. some of the

curves have rising pitch but we shall now onry consider the falring

ones. We notice that the falling trurves are well assembled and converge

towards a common point on the'pitch scale. This point is interpreted

as representing the typical- neutral laryngeal state at the end of an

utterance. This ending point is somewhat lower than the neutral start-
ing point, which may be explained by the lowered subglottar pressure,

caused by the diminished supply ofl pulmonary air at the end of the ut-
terance.

Combining these hypothetical beginning and ending points of the pitch

curves for one speaker by a straight rine we get an axis that shows

the general downward drift of sentence intonation 1n a falling contour.

The shape of a contour can now be described as peaks (maximal above and

valleys (minimal below this axis. We notice that the peaks seem to fa-
vour two high levels on the frequency scale in this kind of speech.

(Compare the measurements in Appendix 3. )f These levels will be referred

to as mid and !ig!. The level below the neutraf axis at which many of

the curves turn upwards will be called low.

There is a great deal of discussÍon of the mechanisms behind these

ñ""ar-method *t:-l?*d in a comparison of swedish and Engrish intonationpatterns (eårUing 1960J.
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lows at the present time (tinuqvis1- 1g?2, Harris 1g?ot and sawashfma

19?0). Pitch lowering Ís mqch less well understood than pftch rising.

rt has not been possible to correlate pitch lowering to the aéttuity

of any partícular intrinsic muscle. Disregardi¡g ripplen pitch fatls

may of course have several causes: A r.elaxation of tensor mtlscles that

have been activated rarlier, a fa1l in the subglottar pressure, a down-

ward movement of the larynx by means of the extrinsic muscles. Isee

e.g, Sonninen 1968.) Witfr the neutral axis drawn according to the method

presented in Figure 1.4, the falt hardty seems impressive enough to

call for a pitch lowering muscle. Anywayr we shall be particularly in-

terested in the effect on lows or valleys in the pitch curves of diffe¡-

ent degrees of stress and different accents.



57

Chapter 2

ACCENT MANIFESTATIONS

Figures 2.1,1r 2,2,1r 2.3,1, 2.4,1show the pitch curves that have been

traced from the mingograms ofl fj-ve words uttered by eight subJects in

four different prosod,ic situations (prosodies), namely as neutral ancl

emphatic statements and as neutraf and emphatic questions. Going f'rom

top to bottom o1'a Figure, the eflfect of a change in one of the prosr:di.c

variables can be studied in the fundamental frequency curve, Hr:rizon-

tally the utterances vary Ín plronologÍcal structure. The utteranoes are

Pil ['po:1], tgfg! ['po:Þn-1, pålî] ['p",]Fn], älderla ['¿ nu¿naj, j¡lgg¡¡g

['gnOan.]. (For morphological structure syllabification and tr.anslation

see Table 1. 1. )

ïhe data will be treated in the foJlowing order:

2.1 Stockholm Speakers CS, Cö

2.2 Skåne Speakers EB, PL

2,3 Gotland Speakers ALa, TS

2,4 Västergötland Speakers ALö, JA

Data from all our speakers have l¡een anerlysed in the same way but

we have chosen one speaker from each dialect as the prototyp" ( the first

mentioned in the tist above). The intradialectal- differences will be

analysed more systematically 1ater.

For each speaker we shall give a general descriptlon of the pitch

curves that represent the four selected prosodies. After each prosody

we shall summarize our observati-ons by giving them the form of a set of

rules to a fictitious vocoder which is supposed to generate the pitch

cLtrves under observation. The rul-es are flow diagrams of the following

type:

1

¿\
2 Afcute) -2 TR (tone rule, grave)'\¿

J
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The input to our rules is; Phrases consisting of one to four: syllables,

Needed informatiopt Acoustic segments, syllable boundaries, loçatlon of

terminal Juncture, location of stressed syllabLe, acce¡t (grave or not),

type of stress (emphasis or not)¡ Feñtence lntonation (questíon or not).

Rule 1 assigns the correct pltch orlrve tç the last sy1lable. It gives

the terminal'pitch characteristics to the contqur which at the same tÍme

show the general dirs:tion ofl the sentenee intonation. Rules 2 A and Z

TR gÍve pitch to the stressed syllable and represent the fundamental

frequency respclnse wanted for the two accents. Rul-e 3 is an automatic

join rule that completes the utterance. Tt fills Ín the pltch of the

part of the utterance tha.t is between the stressed syllable and the

final one. Bule 3 makes it possible to handl-e tri- and tetrasyllabic

utterances,

It should be noted that a later rule cannot change the Fo curve

assigned by an earlier.
l&

Our analysis is still on the descriptive side and our generative rules

are descriptive and I'output oriented" rather than analytical. What we

do here and in the next chapter is preliminary work preparing for a

stricter analysis in terms of the revised ähman model- where pitch is

generated by smoothing stepfunctions.

2.1 Speaker CS, Stockholm

Neutral statements

Figure 2,1.1 shows that all the five utterances with statement into-
:

nation end in a fall from mid to neutral pítch level. The fall starts

at the beginning of the voealic segment of the last syllable and reaches

neutral at the end of the same segment.

AII utterances except one end with hook-like local maxima of short
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duration' when the last consonant is 1 or n' it levels of a preceding

fal1. These effects will be disregarded in tkle rules.

The timing of the fall is clearly determi-ned by the end of the utter-

ange. In the bisyllabic words there is some evidence of a slight delay

[-40 msec) in ttre fall of the grave accented words as compared to the

acute ones. The fall rate is related to the duration of the vowel segment

in which it occurs. The shorter the vowel the faster the fall. The shape

of the pitch curve before the finerl fatl is determined by accent and num-

l¡er of syllables. Common to all the neutral statements is that mid level

is reached during the stressecl syllable.

For the acute accent there j-s no change of, leve1 untll the final

fall begins. The location of the peak in the stressed syl1ab1e of the

acute words depends on the number of syllables in the word. In the mono-

syllabic words the peak occurs earlier than in the polysyllabic ones.

This difference can be interpreted in the following way.

Let us suppose that the location of the acute peak is determined by

the command "late in the stressed syllable" and that the neutral state-

ment requires a final fall of a certain duratj-on. In polysyllabics these

two requj-rer,rents do not interfere with each other. Both can be fulfilled.

In a monosyllabicn however, the final faII requires an early peak and

there i-s a conf'lict. Speaker CS resolves t,his conflict by giving the

upper hand to the early peak command [i.e, the sentence intonation).

The acute statement contours can be generated by the following rules:

1. Give the vocalic segment of the last syltable falling fundamental

frequency from mid to neubral.

2. Reach mid level late in the stressed syllable (in V in ...V: - syll-

ables and in C in .. .VC - syttabtesJ .

3. Reach the mid level of the last syllable by the shortest way possible.

If the rules are applied in this order, the monosyllabic utterances



H
z

40
0

3A 20
0

16
0

1 48
0

,0
0

20
0

16
0

72
0p

('3
 

I

P
ol

en

p 
o:

 I
 

ê 
n

p 
os

 
I 

€ 
n

Ë
 

nd
 a

n 
a

ên
d¡

ni
r

N
 e

ut
ra

l
st

at
am

en
 t

E
m

ph
at

ic

st
at

en
en

t

l.l
eu

 tr
al

qu
es

t 
io

n

E
m

ph
at

 ic
qu

es
t,i

on

på
1

IP
'' 

t-
J

h"
' "

 tr
J

oâ
la

n
f'o

'o
: 

( 
ta

tT J

än
 d

er
na

[z
na

r,
7t

 J
än

do
rn

a
{'t

"J
"1

aJ

40
0

,u
0

20
0

16
0

12
8

40
0

,0
0

20
0

16
0

12
0

^
20

û 
m

s

F
ig

rr
re

 
2.

1.
1.

 
A

cu
te

 a
nd

 g
ra

ve
 a

cc
en

ts
 u

nd
er

 v
ar

io
us

 
pr

os
od

ie
s.

S
pe

ak
er

: 
C

S
, 

S
to

ck
tr

ol
m

. 
F

o 
cu

rv
es

 t
ra

ce
d 

fr
om

 m
in

go
gr

am
s.

t-
f"



61

will get a final faIl and the peak will get its right position compared

to the polysyllabíc utterances.

For the accented words mid level is reached early in the stressed

vocalic segment. The curve falls immediately and reaches neutral level

at the end of the syllabfe (that is in V in ...V:- and ín C in ...VC-).

From there it rises at once until it reaches the last vocalic segment

where the final fall begins. The rate of the rise dependg on the number

of intervening sYllables.

The grave statement contours can be generated by the following rules:

1. GÍve the voealic segment of the last syllable falling fundamental-

frequency flrom mid to neutral-. [The rule is identical with Ru]e 1

for acute words, but we have to remember a slight clifflerence in the

timing of the peak that precedes the fatl in the last syllable.)

2. Reach mid level in the stressed syllable as early as possible and

fall- to neutral.

3. Reach the mid level of the last syllable by the shortest way possible.

A comparison of the rules that generate Speaker CSrs neutral state-

ments shows that Rules 1 anrl 3 are identical.

The rules that generate acute and grave neutral statements can of

course also be written in such a way that the common characteristics of

the contours are brought out more clearly.

The flow diagram that generates neutral statements for acute and

grave worcls can for instance Look as follows:

1, Give the vocalic segment of the last syllable falling fundamental

frequency from mid to neutral,

2 A(cute). Reach mid fevel late in the 2 Tn (tone rule). Reach mid leve]

stressed sytlabl-e. early in the stressed syl-l-able

and fall to reach neutral at the

end of the syllable.

3. Join
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As usual the join rule means completing the pitch Fontour by inter-
polation going the shortest way.

The ruIes, as they now stand¡ reflIect a linguistfo analysis according

to which the intonation pf an aeute accented word as an isolated utter-

ance represents the eombined fundamental frequency response to stress

and sentence intonation. The effeqt of rule 2 TR (tone rule) crn be re-

gerded as a modification of the basic, acute contour.

Emphatlc statements

The emphatic statements of cs þqve practically the same pitch charac-

teristics as the neutral ones. Figure 2.1.2 shows the emphatic utter-

ances superimposed on the neutral ones. The only difference is that

the level reached in the peaks ofl plateaus is a little higher. It is

possible that the difference between the neutral and emphatic statements

produced by this speaker is not great enough to be functionally va1id.

Neutral questions

Figure 2,1,2 shows the neutral questions of Speaker CS superimposecl on

the statements. We notice that the last peak or the plateau in each utter-

ance carries the mark of the question, that is a rise to high level and a

subsequent falf from thene. Thls means that in the double-peaked curves,

it is the second peal< that is elevated. The rising rate is higher for the

higher peaks but the rate of faII is unchanged in all the utterances

except the monosyllabic one. There are practlcall¡z no changes of duration
:

and no timing differences.

Obviously the question rufes are very similar to the statement rules:

The tone rule remains unchanged.

In the rest of the rulçs glÊ [fror the neutral statementsJ is ex-

changed for [!g!:
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1. Give the vocal-ic segment pf the last syllabte felling fqndamentel

frequency from high to neutral.

2 A(cute). Reach high level late in 2 TR [unchanged). Reach mid level
the stressed syllable. early in the stressed syllable

and fall to reach neutral at the

end of the syllable.

3. Join

The rules reflect what is obvious Ín the co¡tours of Figure 2,1,1t

that in the grave words it is the lest peak that is modified by the

quest.lon intonation and in the acute words it is the single peak that is
similarly modified. The dpmain of the question intonation command is the

whole word in the utterances consisting of acute words. ïn the utterances

consisting of grave words the domain starts at the begÍnning of the post-

tonic sylrable and ends with the completion of the utterance.

Emphatíc questions

rn Figure 2.1.2 the emphatic questlons have been superimposed on the

neutral ones. We notice that they have roughly the same contours. Some

differences are noti_ceable however. The monosyl_labic emphatic question

is lengthened and there is a slight lengthening trend in the stressed

syllable of the other utterances as well. The last grave word is also

lengthened in the posttonÍc syllable. It Ís noteworthy that the segment

þefore the pitch peak (the pre-peak segment) is mainly responsible for
the j-ncrease of duration. The peak is delayed as it were by the higher

degree of stress. A1l the peaks are somewhat raised. This raise is much

smaller than what we find when we go from neutral- statements to questions.

Ïhe rate of the rise in the emphatic questions varies a bit but the faII
rate remains the safier as was also the case in the earlier discussed

prosodies
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Pending further lnvestigation of changes in fundamental frequency

brought on by emphasís we shall give the followíng tentative rules.

1. Length adjustment rules in the stressed syllable, and possibly also

in the posttonic syllables of grave words.

2. Generative rules for neutral questions,

Rules 2 will operate on acoustic segments which have been lengthened

in a way which cannot yet be specified.

If the duration of muscular activation and. refaxation is lengthened

without any other concomi-tant change of the activation patternr the re-

sult should be constant rates, higher pea(s and deeper: falls.

2.2 Speaker EG, Skåne

Neutral statements

Figure 2.2.1 shr:ws that all the five utferances with statement intonation

have a falling fundamental frequency frorn mid level to low.

The timing of the fall is related to accent. The fall starts early in

the stressed syllable for the acute accent and late in the same syllabl-e

for the grave one. In the acute accented words the fall lncludes the con-

sonant following the stressed vowel. After the falt the eurve remains at

a low level: (The utterance finallocal maximum of small elevation and

duration will be disregarded in the rules For this speaker as for Epeaker

CS,2.t.J fne fact that the consonant is incl-uded in the fall suggests

that the pitch movement may be tied to the stressed morpheme rather than

the stressed syllable. The word Polel should then be analysed as the de-

finite form of ggl. IThe definite form is not uncommon in geographical

names.) More ínformation j-s needed to clarify this point.

Tn the grave words the end of the fall clccurs in the last syllable.

Because of the different locatÍon of the peaks in the acute and grave
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accented words, the beginning of the contour is also different' with the

early peak in acute there is hardly tlme forr any rlse to develop, but

with the late peak (grave) the beginning rising part of the contours be-

comes predominant.

Rules that generate EG's neutral statements:

l,Givelowleveltothelatterparttlfthelastvocalicsegment.

2 A(cute). Heach mid level early ln 2 TH' Reach mid level late in

thestressedsyllableandfalltothestressedsyl}able.

reach low at the en d of the last

posttonic consonant.

3. Join

E ti-c statemen ts

The emphatic statements have contours similar to the neutral ones [fig'

2.2,2). Emphasis lengthens the utterances howevern and as in our earlier

emphaticmaterial,itisthestressedsyllablethatislengthenedmost.

The peaks are higher ancl in the first three utterances they are reached

laterinrelationtothearticulatoryevents.AlsothedurationoFthe

post-peak part of the vowel increases'

A fundamental frequency contour representlng a given serrtence intona-

ti-on can be IIkened to a rubber band with a certain elasticity' lJnder

emphasis the contour can be stretched in various ways and to a certain

extent without losing íts identity. we are interested in knowing the

llmits to this stretching.

Fortheacuteaccentedstatementsthemostyieldingpartisthe

stressecl syllable. Here the curve can be stretched both horizontal-ly

and vertically. When the posttonic vowel begins, the curve has always

reached low. For the grave accent, however, also the posttonic syllable[s)

have a certain elasticity. The low level- is not reached until the Jast

syl1able.
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We can summaríze the rules that will generate the emphatÍc contours

for Speaker EG ín the following way:

1. Length adjustment rules.

2. Generative rules for neutral- statements, possibly with mid

exchanged for [!g!.

Neutral questions

ïhe questinns have a falling-rising fundamentar f¡equency contc¡ur, For

the polysyllabic utterances the rise starts at the beginning of the last
vocalic segment. The preceding fal-l comes from a late peak in a grave

accented syllable. In the acute words the fall starts immediately from a

neutral level.

The following rules will generate the neutral questions;

1. Give rising fundamental frequency from low to mid to the last
syllable starting Ín the vocalic segment.

2 A[cuteJ, Falr to low in the 2 TR. Rise to reach mid at the

strbssed syll-able. end of the stressed syllable.

3. Join,

Emphatic questions

Apart from the usual l-engthenings which again favour the stressed vowe1,

the acute curves have become double-peaked due to the addition of an

extra peak early in the stressed syllable. The difference between the

acute and grave utterances is in the timing of the first peal< in rela-
tion to the acoustic segments. Tn the grave accent - as usuérl - the peak

comes late in the stressed syllable as compared to an early peak in the

acute words. This timing rule is undisturbed by emphasis.

Rules:
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1. Give rising fundanental frequency from low to high to the Last

syllable starting in the vocalic segment.

2 A(cute), Rise to reach hish at 2 TB. Rise to reach hlgh at the

the beginning and fall to reach end of the stressed sylrable.

Iow at the end of the posttonic

consonant, '

3. Join.

2.3 Speeker ALa, Gotland

Neutral statements

The statements are characterized by a mainly falllng fundgmental fre_

quency contour'(fig. 2 3,1), The latter part of the last acoustir: segment

of tlre utterarces has a snarL rise from row to neutral reveJ. The timing

of the main fall is clependent on the accent. For acute words the fall
starts in the stressed s¡rtlable. For thg grave words the fall starts at
the beginning of the posttp¡ic sytleblq. The shape of the curve before

the fall is of course also dependent qn the accent, The acute polysyllabic

words with the earlier peaks are characterized by a s1ow, smooth rise.
Ïn the grave words with the later peaks the rise J-s pr.eceded by a small

dip which gives the curve the shape of an S leaning forwards. The small

diflference in the shape of the curve in the first syllable of acute ancl

grave words, s [graveJ versus no s (acute) may be the result of a differ_
ence in timing beLween the risÍng commands for the two accents. For grave

the command cnnres later and the dip p¡eceding the rise may be a conse-

quenQe of a decreased pressure drop ac¡os¡s the glottis whe¡ pþs¡ation

starts.

fn the monosyllabic utterance the duration of the terminal fal_l dr:mi-

nates the contour. With the given sc.hema it seems j-nco'nvenient to formu-
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late rules that include bcth monosyllabic and polysyllabic statements.

The following rules generate ALa's neutral polysyllabic statements:

1, Give rising fundamentar- frequency to the l-atter part of the rast
syllable from low to neutral,

2 A[cute). Fìise to reach mid at the z rR. stay revel one mora and

end of the stressed syllable. rise to reach mid at the be_

- ginning of the posttonic

sy11able.

3. Join.

Emphatic statements

The emphatic statements have contours that are very similar to the un-

emphatic onesr as can be seen in Figure 2,3.2. A1l the emphatic statements

are lengthened and this lengthening seems to affect the stressed vowel

mostly, in particular thepre-peakportion of the curve. The timing of
the ri-ses and falls in relation to the acoustic segments is the same but

the peaks are at a higher level, The rate of rise is higher but the flall_.s

have simi-lar slopes except in the monos¡zllabic utterances. Here emphasis

produces a faster falt.

Rules;

0. Preparation Bule. Adjust the durations of certai¡ qegments.

'1. Give rising fundamental frequency to the last voiced segrnent from

Iow to neutral.

2 A[cute). Bise to reach high at the

end of the stressed syllable.

2 TR. Stay leveJ r¡ne mora and

rise to reach high at the be-

ginning of the posttonic sy1_

I abl- e.

3. Join.
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Neutral Çuestions

The questions end in rising fundamental frequency from low tp mid Ievel.
The rise starts towards the middle of the vocalic seg¡ent of the last
syi-lable.

R ules:

1. Give rising fundamental fr:equency from low to mid to the last syllable
starting in the middle of the vocalic segment.

2 A(cuteJ. Rise to reach high at the 2 TR. Stay level one mora an¡l
end of the stressed syrlaþ'e' rise to reach hígh at the be-

ginning of the posttonic syl_

lable.
3. Join.

Emphat l-0 questions

The emphatic questions are lengthened and the stressed vowel has the
l-argest part of this lengthening. The timing of the rises and falls in
relation to the acoustic segmentS remains roughly the same. The peai<s are
a ]ittre higher and the rate of r'se and falr is simirar.

Rules:

0. Length adjustment rules.

1. Rules for neutral questions.

2.4 Speaker Al_ö, Västergötland

Neutral s tatements

The last vowel- of the neutral- statements has rising fundamerltal frequency
[ris. 2,4.1). The rise starts at the beglnning of the vocalic segment of
the posttonic sy11able. fn the utterances in whiçh the last syllable enrls
in a consonant lr, n], this consqnant has farring pitch. ïn the porysyl-
labic acute accented words, the termj-nal rise is preceded by a fall
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startÍng from neqtral level at the beglnning of the otressed vocalic

segment. This fall reaches low early Bnd stays there till the rise be-

gins in the posttonic syllable, fn the grave accented words, the Durve

fa1ls from a mid peak placed in the beginning ofl the vocaliç segment to

reach l-ow at the beginning of the posttonlc syl1able, The regular schema

does not fit the monósyrlabics, The rules that wirl be proposed in thp

next chapter Fit this dialect better.

Rules that generate ALörs polysyllabic neutral stater¡ents¡

1, Give rising fundamental frequency (neutral to mid) f;rom the posttonic

syllable to the end of the lastvocalic segment.

2 A(cute), Farl to reach l-ow towards 2 TR. Bíse to reach mid level

the end of the stressed syl]able. ãt the beginning of the

stressed syllable and fall

to reach low at the end of

the same syllable.

3. Join.

hatic statements

The emphatic statements end in a rising-falling contour. The rise starts

in the rni-ddle of the stressed syllable for the acute words and at the be-

ginning of the posttonic syllabte for the grave ones, gince the rate of

rise is similar for both accents, there will be also a difference in the

timing of the fall in relation to the acoustic segments. For. thc grave

accent the fall starts later, more specifically near the end of the last

vocalic segment, but for,Lhe acute accent thp fall begi_ns in the post-

tonic syllable. We notíce al-so that the valleys and peaks occur relati:
vely later in the longer words as compared to the shortbr ones.

For the rules generating al} of our earlie¡ curve.s ( except the mono_

syllabic Gotl-and statements) it has been possible to use the same schema

I
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Índependently of dialect, prosodic contour and accent. RuIe 1 took care

of the terminal pítch movement and gave the general directlon of the

sentence Íntonation. Rul-es 2 generated the variations |n the stressed

syllable due to accent, and RuIe 3 Joined lhe beginning wíth the end in

a manner which was automatíc and independent of the number of interve-

ning syllables. The ?eason why the rul-es could be set up i_n this way

was of course that the j-ntonation ofl the grave accented words 'rcaught

up'r with the inbonation of the acute ones towards the end of the utter-

ances and had the same terminal characteristics.

It is clear that our earlier schema does not fit Speaker ALöts em-

phatic statements, for bhe simple reason that the grave accent does not

just modifly the basic contours in the middle but it causes a delay of

the pitch movements that remains constant al-l through the utterances.

This delay can be estimated to be one mora.

The rules ought to reflect this situation, for instance:

1 A[cute). Fall to reach low 1 TR. Reach mid Level in the

in the middle of the stressed stressed syrlable as early as

syllable. possibl-e and fal-l to reach row

at the end of the syllable.

2. Rise to reach high one mora later.

3. FalI from there.

Neutral questions

The neutral questions l-ook as if they had been pronounced with bwo

different intonation contours, The first three utterances end in a

rising falring contour and the posttonic part of the trisylrabics, is

mainly rising. We notice that the fall of the contour in the bisyllab-

ic utterances occurs in the terminar [n]. For the time being we attri-

bute this fall to the Final consonant. The rise starts at the end of
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the stressed syllable in the polysyllablc acute Words and at the be-

glnnfng of the posttonic syllab1e in the grave ones. [Tt're rise seems to

creep onward a llttle in the longer words, towards the end of the utter-

ance. )

Rules generating ALöt s polysyllabic nputral questions up to the last

gonBonant:

1. Give rlsing fundamental frequency'from low to high startíng at the

beginning of the posttonic syllable.

2 A[cute). Fal] to reach low towards the 2 TB. Flise to qeach high level

end of the stressed syllable. et the beginning of the stressed

syIlable and fall to reach low

at the end of the same sYllable.

3. Join.

Emohatic questions

The emphatic questions are lengthened as ccmpared to the neutral ones,

but they have similar contours. The lengthening affects the stressed syl-

lable in the acute words and both syllables ln the bisyllabic grave words.

ïn most cases the rate of rises and falls does not change with emphasis,

Ru1es:

0. Preparation Rules.

1. Rules for neutral questions,
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Chapter 3

FORM BY SUBSTANCE

Ïn this chapter we shall- summarize our earlier ebservations and try to

make them subject to generatíve rules whose structure is the same for

al-l the dialects.

In our pursuit of constancy we have tried various basic units in the

contours, terminal parts, posttonic parts and the entire acute contour. A

discussion of these units will follow þelow. As will þe shown, it is the

entire acute contour that is best adaptgd !o general rg1es.

ft should perhaps be stressed tfiat our general rules - as they appear

here - are not meant to be orders to a vocoder like our earlier rules

for individual speakers but are of a more qualitative nature.

Intensity and duration will receive fuII attention in a following

report which will also have a more detailed treatment of the monosyl-

Iabi-cs.

3. 1, Iggilglå
A common feature in all the dialects is that fundamental freq¡;ency curves

derived from utterances with the same sentence intonation I expressing

statements or questions) are similar in their final parts, independently

of the accent and the number of syllables carried by the utterances.

These similar parts - terminals - will be regarded as part of the funda-

mental frequency response to the sentence intonation command. Figurp

3.1 in which the grave accented words have been superimposed on the grave

ones bring out this final similarity. The terminals can be described as

follows:

Stockholm

Skåne

Neutral statements

Fall from mid

Fal-l from mid

Neutral questions

Fall from high

Bise to mid
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Gotland FaII from mid Fall from high

Västergötland Rise to mid Rise to high

We notiee (fig,. S.1) that apart from differences in the direction

of the fundamental frequency in the dialects there are also differences

in the timing of the terminals in relation to the acoustic segments and

syllables. The different timing is dependent on accent, sentence intonation

and dialects. The following table brings out these differences. (Onfy tfrp

polysyllabic neutral statements and qi.restions have served as examples.)

Table showing the beginning of the final common part of the pitch curve
for acute and grave words in r.efation to syllable

Acute Grave

Dialect

Stockholm

UKANE

Gotland

Statements Suestions Statements Questions

early lastearly last
early

stressed
late

stressed

early post-
tonic

early last
late
stressed
early post-
tonic

early last
Iate

stressed
early post-
toníc

early last

early last
early post-
tonic

Väster-
götIand

early post- early post-
tonic tonic

1¡s table shows that there is a great deal of dialectal variation ln

the tÍming ofl the terminals. In Skåne and Gptland the terminal of the

grave is delayed as cpmpared to the Acute but in Stockholn and Väster-

götland they are independent of accent. It is clear that the terminals

do not constitute a tonal unit that i-s very useful for dialect independ-

ent general ru1es.

3.2, Sentence intonation and acute

In the utterances consisting of neutrally stressed acute words, the shape

of the fundamental frequer'ìcy curve in the stressed Eyllgble is dependent

on the sentence intonetion in the following way: Preeeding a falling of

a raised level-fal1ing sentence intonation, the acute accent will have

rising pitch, before a rising sentence lntonation it will have falling
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(or low) pitch. In'the material studied here these relations are general

and Índependent of dialects and prosodies. [A Vastergöt]and statement

frising sentence i-ntonation] with the acute accent looks very similar

to a Skåne questi-on with the same accent [rising sentence intonation]).

This means that the acute accent turns up in different fundamental fre-

quency shapes in one and the same dj-al-ect depending on the general- direc-

tion of the fundamentäI frequency imposed by the sentence intonation.

Since the situation seems to be simi'l.ar in other languages, analysed as

having no word accent but only stress and intonatj-on, and since we want

our analysis of Swedish to fit a general intonation model, We shall re-

gard the acute accent as stress and its pitch manifestation as dependent

on sentence intonation. This is a common point of view I see Elert, 19?O,

Ð. 46, and l-lterature quoted thepe).

3.3, Basic intonation unit = acute + sentence intonation

A sentence cannot be uttered without having both stress and intonation.

We shall now regard these compo¡ents as one unit, called the basic into-

nation unit of the sentence. As we shall see l-ater, it will be needed

for our analysis of the grave accent and useful for our general rules.

In terms of rises and falls the basic intonation unit of the poly-

syllabics of our four speakers can be described as follows:

Statements Questions

Stockholm rise mid-fall rise high-fall

Skåne rise mid-fall fall-rlse mid

Gotland rise mid-fafffriseJ rise high-falf(rise)

Västergötland fall-rise(f"frJ fall--rise high(falfJ

(nitetr movements wlthin brackets may be irrelevant.)

The table shows that only the Västergötland speaker uses rising into-

nation in statements. This is a famous characteristip of aII Swedish

dialects belonging to the Götamål and also of East Norwegian dialects.

[Tonal type 28, Table 1.2 and Figs 1.1 and 1.2.) The Skåne speaker alone

marks her questions by reversing ttrt intonation pattern of the statements.
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rn this way the south swedish speaker behar¿ps similarry to spPaFerF of

other Germaníc languages such as Danish, German and English. The othqrs

choose to rise to and fall from a higher level. This rya¡z of intoning

questions is simirar to question intonation patterns jn some slavic

ranguages and Hungarian, to give just a few examples. we shall also

recall that Skåne stätements are different from those in Stockholm and

Gotrand in the timing of the fa1l, which is early in the stressed syl-

lable as compared to late for the others.

3.4, Qrave accent = pfecgntoul,+ b?síc uni!

Figure 3.1 with the superimposed accents derived from our four dialectal

prototypes shows, what has been mentioned in connection with the analysis

of Meyer's data (1.21, nameÌy that the pitch movements in the acute

curves recur in the grave ones. The grave curves can be described as

having an extra happening or feature in the beginning of the stressed

syllable' which delays and to a certain extent shrinks or modifies the

basic, acute curve. All the grave accented words, independently of dialect,

are characterized by a rise somewhere in the stressed syllable. A" w"

sharl see later, the absolute timing of this rise and its further de-

velopment depends on the timing and thg general direction of the basic

intonation.

We shall now try to find some common basic principle for how acute

accents are turned into grave ones.

rn the following table (raure e. tJ we shal1 present some pertinent

data collected from Figure 3.1.

The table shows that the shape of the grave curves can be obtained

by adding a pitch movement (gravu precontour) to the basic unit Iacute

accent). This pitch movement is for Stockholm and Västergötland a peak

(rise-falr or falr), for skåne a rise, and for Gotrand a low. we

notice that the duration of the precontour and hence the delay
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of the basÍc unit is 2 morae (one stressed syllable) for Stockholm. For

västergötland and skåne it is approximatery one mora ( or ress) and for
Gotland half a mora.

There is then an interesting constanpy in our dialectal variety. The

grave accent is made up of q precontour and thp acute contour,

since acute and grave words are approxi-natery equally rong, lhe acute

contour has to shrink in accordance with the time unit given for the de-

Iay ín the table above

3.5. General rules

We shall now cast the preceding discussien in the form of a set of general

rules. These rules will generate fundamental frequency curves for state-
ments and questions in the fqur dialects we have chosen as representa-

tives of the whole language area. The new r''ules reflect our analysis of

the acute accent as bei-ng par,t of the baslp intonation unit and the grave

accent as pretQntour plus delayed basic unit. They will not have the pre-

cision of our previ-ous rures for individual speakers, but they will
reflect what we regard as essential dialect independent principl-es in
Swedish intonation. The input to our rules consj-sts as usual of phrases

of one to four syllables including information of acoustic seg¡nentsr syl-
Iable boundaries, prosody, and dialect.

Grave words are marked f+tone] and first pass through a spe-cial tone

rul-e which gives them the precontour ¡equired by the dialect (tanfe 8.,1).

Figure 3.2 shows a block diagram of the Brocçss. rormalry:

[+tone] Add precontour according to dialect.

Phrases marked [-tone] bypass this rul-e. All the phrases are then

taken care of by the basic rules which are essentially the same as Rules

11 2 A, and 3, used earlíer to generate the contours.of our lndividuar

speakers. Only 2 A neÞds some modification since it was expressed in terms
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suitable for a stressed syrlable only. The new modified rules will look
as follows:

B(asic) 1. Apply Rule 1 accordíng to dialect and prosody.

B 2, Apply pitch movement prescri-bed in 2 A according to dialect
and prosody immediätely after the precontour.

B 3. Join.

when there is no precontour (as for the acute wordsJ , B z is of course

identical with 2 A. One of the effects of the precontour is to delay the
basic intonation unit. Thp time of the delay is determlned by the duratipn
of the precontour. Rule B 3 autpmatically takes care of the needed shrink-
ing.

3.6. Compar ison of the rules for the grave accent

Our former rules [nules 2 TR) prescribed pitch r.novqments for the

stressed syllable of the grave accented words. According to our modified

rules, the pitch of the stressed grave sylrable is split into a precon_

tour and a remainder which is spliced together with a time compressed

basic intonation unit. The new rules reflect the interdependence of the

aeute and grave accents, whi-ch is common to all the lnvestigated dialects.
0n the other hand the splitting and splicing and the evaluation of the de-

lay in morae is perhaps rather subjective. We shall come back to a moti-va=

tion of this process in a l-ater publication that will- treat the prosody of
compounds.

3.7. Grave , a petrified "double stresq'r pitch contour?

Figure 3.1 shows that the stressed syllable connected with the grave

accent is very stabl-e in its pitch configuration. It is always manifested

by pitch raised to a level above neutral and its general shape is praeti-
ca1ly undisturbed by the sentence intonation. Taken at its face value, 1t
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seems to deserve the status of an aulonomous tone accent' But Table 3' 1

shows that there is an interdependence between the shape of the precon-

tour and the shape of the basic contour which recalls the dependence of

the acute accent on sentence intonation. If the shape of the basic con-

tour starts with a rise, the precontour will end in a faII and více

versa. fn other words, knowlng the shape of the early part ofl the basic

unit we can predict the pitch movement of the grave accent'

Has this relation any significance? one explanation qr interpretation

of this stable rrt.aron between th.e grave preoontour and the beginning

of the basic unit is that these two tonal rnovernents are reflexes of what

was once the fundamental frequency response to two connected stressed

syllables of which the first one had a pitch movement subordinated to

that of the second which in its latter part was exposed tp modifications

imposed bY sentence intonation'

There is historical justifiçation for regarding the grave accent as a

development of an earlier "double stress" pitch. contour. The grave accent

appears in words in which a posttonic syllable can be associ-ated with

length or stress in an earlier period of the language. Later, stress and.

length were lost but the pitch movements combined with the stresses

were retained. we are well aware that we are not presenting a new hypo-

thesis about the development of the grave accent. slmilan views were

expressed for instance by Ekblom (rcZe-Zl) and Kurylowicz I tSaO). What is

perhaps interesting is that we affived at this hypotflesis hy an analysis

of a piepe of 'rsubstance" n in this case the fUndamental frequency curves

derived from present day speakers of present Qty dialects'

3.8. Modi fied general rufes

we shall leave the historj-cal speculations and returh to the fact that

the grave precontour is practically predictable from the early part of

the basic contour. This may of course be reflected by the rules. one



a3

:¡
rl 

tr

32
iì;

LE 4 I

O
E

LA
Y

R
Li

Le

to
n

F
to

n
"l

R
ul

E

co
nt

en
t:

S
kå

ne
 F

 
cu

rv
ss

o
at

, d
iff

er
en

t
st

,a
ge

s 
of

 t
he

ge
ne

ra
tio

n:

üa
rk

 e
nd

 o
f

cr
 e

co
nt

ou
r

as
co

rd
in

g 
to

¡.
a 

i e
ât

A
pp

J.
y 

lìu
le

 i
ac

co
!d

in
g 

to
C

ia
la

ct
 a

nd

pr
os

od
y

A
dd

 p
iÈ

ch
 n

ov
em

en
t

lre
se

rib
eo

 i
n 

2 
A

i l
re

di
ãt

el
y 

af
 te

r
th

e 
pr

ec
on

tc
ur

ac
ec

rd
in

g 
to

 d
ia

le
ct

an
d 

pr
os

ad
y

t-

io
 in

il 
cu

te

G
ra

ve
-ì

-

F
ig

r-
rr

e 
3.

3.
 

T
tr

e 
w

or
ki

ng
 

of
 

th
e 

m
od

ifi
ed

 
ge

ne
ra

l 
ru

le
s.

 
S

ee
 t

ex
t 

3.
g.



91

possible way of achieving thís is to let the grave words pass throglgh a

delay rule which leaves a blank in the pj-tch curve for a time unit deter-

mined by the dialect. Later, passing through the join rule (3)r'expanded

to embrace all blanks and not just the empty space between the stressed

syllable and the end,, the grave missing precgntour will þe filled in

automatically from a neutral beginning. Figure 3.3 ill-ustrates thi-s process.

For the grave accent we may posit'underlying forms with two stressgs

[of which ong may be secondary) and regard the grave tone aÇcent as a

surface manifestation of double stressed fnrms' We shall come back to

this solution in connection wlth oun analyEis of the compounds'

It may be claimed that the underlying doubl-e stressed forms that are

posited for words with the grave accent have some reality for present

day speakers.

In emphatic speech there is for alt the dialects a larger increase

of intensity and duration in the second syllable of the grave words as

compared to the comparable s¡zllable of the acute ones. If we assume that

the grave has a second, latent stress, it looks as if the emphatic command

were, "add energy tD all stressable syllables", and that as a consequence

of this command the latent stress comes to the flore. ln Skåne grave the

second syllable may under emphasis even get a peak in the fundanental

frequency curve. [f:-U' 2.2,2 f irst row, Item N;P 5,)

Deprived ofl phonation, as for instance in whisper, a speaker wil} also

resort to his latent double stressed patterns, if he' feels forced to

bring out the acute-grave contrast fJensen 1958, Hadding-(och

1961, Segerbäck 1966) ,

3.9. Emphas is and fundamental f u

The fundamental frequency response. to emphasis is cl'early dependent on

the shape of the curve in the corresponding neutrally stressed syllab1e.
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We have made the followÍng observations:

If the correspondíng neutrally stressed syllable has a pitch peak,

this peak will be pushed to a l-ater position in the syllable and upward

on the frequency scal-e to a higher level. If the corresponding neutrally

stressed syllable has a l-ow after an early peak Istockholm graveJ this

l-ow w1ll- also be pushed forward and downwards to a lower level- on the

frequency scal-e. rf ürere is no peak in the stressed syllable (as i_n

contours with mainly rising sentence intonation, e.g. västergötrand)

emphasis wil-l- cause a pitch peak to develop at the beginning of the

stressed syl1able.

3.10. Duration and i-ntensi

Duration and intensity will be treated j-n more detail in a 1ater report.

Here we shall just sum up a few observations that have been made earlier
in passing. Grave words are longer than acute ones for our Stockholm and

Västergötland speakers. It should be noticed that in these dialects the

lengthened grave is correl-ated to a more complicated pitch movement than

the grave accent of the other dialects. Emphasis has a lengthening effect
not only on the stressed syllables but al-so on the later syllables of

the grave accented words.

Summarv

1. Swedish has two accents distinguished by differences ih fundamental-

frequency (pitch). The pitch curves derived from words with these accents

show a great variety of patterns depending on the dialect (r.A. Meyer

1937, s4) . Wtren these patterns are cl-assif ied by the number and the l-oca-

tj-on of the pitch peaks, the dialects fal-l into four main types [eårOing

1g?O)' Our first object was to complete Meyerrs material by new registra-
tions of accents, varyi-ng both dialect and prosody (intonation and stress



93

pattern). Recordings were made with speakers representi-ng the four tonal

types. The speech material consisted of mono-r bi-, tri- and tetrasyl-

tabic words with contrastive accents in the polysyllabics. The words were

uttered as neutral and emphatic statements and as neutral and emphatic

questions. The recordings were analysed by means of sp.ectrograph r pitch

meter and intensity meter. The present report is mainly concerned with

pitch

2. The pitch contours by which an individual speaker manif,ests his

accents under the four selected prosodics arÊ described by means of a

set of rules thought of as instructions to a fictitj-ous vocoder. The

rules vary with the diatect and so faf only appty to the words under

observation. It is clear, howevern that they have more general validity.

Inputs to the rules are phrases of one to four syllables with primary

stress on the first syllable. The input utterance is syllabified and

carries the following i-nformatj-on, stress Istress or not for each syl-

lableJ, type af stress (emphasis or not), accent (grtte or not), intona-

tion (question or not). The rules are descrlptive or "output oriented",

The first two rules make use of four relatlve pitch levels (tow, neutral,

midn highj and prescribe the pitch movement in the stressed ano final

syllables. They specify where in the syllable the pitch turns (ear]y,

mid, late) and the range ofl the movement [from mid to lown etc.). The

third rule completes the pitch curve of the utterance. For all the día-

Jects and prosodies the rules proceed in the following order:

(l) pit"ll is assigned to the terminal part.

(ZJ nitclr is assigned to the stressed syllabfe ( different rules for

different accents).

Ie) eossib]-e blanks between the stressed syllable and the terminal

part are filled in by interp,olation.

The third rule makes the program applicable to phrases with any number

of unstressed sYllables.
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3. There is a constant relation between pitch manifestations of the two

accents in atl the'dialects and p"otodit=. For a given prosody ancl dia-

lect the pitch ourve of the acute accent recurs with some delay in the

grave one. The pitch of the stressed syllable ofl a grave word remains

practically unperturbed by the prosody. In view of these facts we regard

the acute accent as the basic intonation unit and the grave accent as

consisting of a precontour l'oll-owed by a delayed and time compressed

basic intonation unit. The precontour is typical of the dialect but

largely independent of prosody. This relation j-s formalised in a set

of general rules. The first rule generates the precontour for the grave

accent. The following rules generate the basic intonation unit and take

care of the needed time conpression If:-g. 3.2).

One poss;ilr1.e linguistic interpretation of, these relations is that

the grave accent is the "petrified" pitch remainder of what was once

the furrdamental frequency response to a stress pattern co.nbining two

stressed syllables.

4. There is another constant relation in our contouns which is dialect

independent. The actual shape oF the precotrtour is largel-y dependent

r:n tlre shape of the basic unit. With a predominant fall in the basic

¡rnit Ifa1ling sentence intonation) tfre precontr:urs wifl be rising (Skåne,

Gotland). With a rising or rising falling basic unit Istockholm, Väster-

götlandJ the precontour will be falling.

This co¡rstant dialect inCependent relation i:etween'the precont¡urs

and the basic unit makes it possible to modify our general rules. In

the modified rules the r'-nput [+tone], i.e. the grave accentn generates

a dialect dependent delay of the basic unit (Fig. 3.3). The precontour

is then taken care of by a join rule with a neutral beginning.

The tinguistic interpretation of the rel-ations summarized under (4)

is that the shape of the precontour of, the grave accent is dependent on

the sentence intonati-on of the dialect'
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Appendix 1

ïnformatl-on about the speakers

CS female, born in 1950. Grew up in Stockholm. parents from Stockholm and

$kåne.

Cö male, born ín 1945. Grew up in Stockholm. Parents from Skåne and the

Swedish west coast IOatstand and Halland).

EG female, born in 1920. Grew up in Landsk¡'ona. parents from skåne. Lived
most of her life in Lund.

PL male, born ín 1944, Grew up in Malmö. parents from småland and Hal_

r.nd.

ALa female, born ì-n 1950. Grew up in Hangvar, Eotland. parents from Skåne

and Småland.

ïS male, born in 1950. From Slite, Gotland.

ALö ma1e, born in 1944. Grew up in Borås. parents from västergötland,

JA malen born about 1950. Grew up in Västergötland.
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Material-

Test word

Speakers: TS, JA, EG, PL

,På1

'Polen

'anden

ba'nanskalet

'påIen

'badkaret

'simbassäng

'badkar

'anden

t värden

'tomten

'värden

'tomten

Speakers: EG. PL

-

'överstarna

'påIIen

'änderna

'poLlen

'ändorna

'baderskorna

Speakers: ALa, ALö, CE, Cö

'tomtarna

'värden

ba'nanskalet

Translatlon

PauI

Folend

the wild duok

the banana-sktn

the pole

the bath-tub

the swimming-pool

þath-tub

the spirit

values

the site

the host

the brownie, ganta Claus

the colonels

the gee-gee

the wild ducks

pollen 
,

the ends

the bathing-worne.n

the brownies

the host

the banana-skin



1C,2

'tomten

'överstarna

'änderna

,På1

'Po1en

'värden

a.
sr_moassang

'värd

'på1en

'anden

'tomten

'baderskorna

'badkaret

'anden

'ändorna

'badkar

Speakers: ALa, ALö, EG, PL

-

'ba: b

'ba: bab

'ba: bab

'ba: babab

'ba; babab

the site

the colonels

the wild ducks

Paul

Poland

values

swi¡ming-pool

host

the pole

the wild duck

the brownie, Santa Claus

the bathing-women

the bath-tub

the spi¡it

the ends

bath-tub
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Table 1.1. Durations of segments, locations of maxima and minima

Speaker: CS, Stockholm

1. Neutral statement

2, Emphatíc statement

3. Neutral question

4. Emphatic question

Prime after a figure means monosyllabic word

Two ( or three) measurements for a segment means that it is divided into
subsegments by a max {r) or a min (-). See text 1.5

Measurements in msec and Hz

Grave I

isolated 2

J

4

Grave 1

enframed 2

nU

4

Acute 1l

isolated 1

2t

¿

3r

a
!

AI

4

Acute 1t

enframed 1

2t

¿

3r

3

4t

4

150^

190

[¡roJ
150

17C,

160

220

21D

200

1?A

\?o
fla

p

20^ 190_20

20^21a-2a

30^ 150.30

40^ 16C,-2C,

1BO*30

30^ 190*

30^2oo-

30^ 190-

30^220

20Q^

50^2 10

16A^7D

70^ 1BQ

1?A^

100^2 10

17A^2Q

190^20

210

200^50

22D

200^30

71D

180^30

2ß

o

tCIO

90

80

90

7A

80

80

BO

174

100

150

70

160

BO

170

70

BO

70

t30

60

100

80

130

60

1

40^ 110

4D^ 110

40^ 100

4.Q^ 100

80^3Q

9D^2t

100^20

90^20

100

130

120

120

20^60

2Q^ 1OQ

20^80

20^BO

0

170

170

180

150

120

140

12D

110

1?O

14D

120

130

110

160

120

100

n

630

650

610

600

6?O

74A

850

660

440

560

42A

580

400

490

4BÐ

510

460

630

600

79A

540

870

520

628

the
whole
word

26A

300

300

350

24C,

280

3s0

425

250

2BO

260

280

24D

26D

260

240

240

27t

260

375

350

400

3S5

26A

26A

294

2BO

260

260

375

350

F
o

max

F
1oz

max

160

1Bq

190

160

na
160

17D

160

F
tl

ml-n
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Table 1.2. Durations of segments, locations of maxima and minima

Speaker: CS, Stockholm

1. Neutral statement

2. Emphatic statement

3. Neutral question

4, Emphatic questi-on

Prime after a figure means monosyllabic word

Two (or three) measurements for a segment means that it is divided into
subsegments by a max [^) or a min (*), S"" text 1.5

Measurements in msec and Hz

Grave 1

isolated 2

ôJ

4

Grave 1

enframed 2
IJ

4

Acute 1

isolated 2

J

4

Acute 1

enframed 2

J

4

go^80

BO^gO

60^90

60^ 100

60^90

go^80

50^90

60^ 100

na
fla
14D

150

160

170

160

150

€

12D-

1 10-

100*

130*

12C'-

120-

100-

110-

110

12A

MA

130

100

100

110

12t

n

60

60

60

70

70

BO

7D

60

60

60

40

40

50

60

60

50

d

12A

110

100

120

120

100

100

100

90

BO

60

BO

100

80
'90

60

a

BO

?o^

70^

?a^

?o

?o

7D

60

60

70

90

70

50

50

60

60

n

10^ 160

200

1?D

190

4D

fD

30

30

60

40

BO

90

190

11A

14D

150

100

90

100

100

a

72D

74A

660

750

640

660

61û

610

6BO

680

624

62A

560

560

590

s40

the
whole
word

260

280

260

340

26D

268

375

475

26D 260

240 24A

24A 260

290 315

230

300

350

375

24D

240

240

325

F F
o o

I 2max max

160

160

160

160

160

160

160

150

F
o

m1n
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Table 2.1. Durations of segments, locations of maxima and minima

Speaker: EG, Skåne

1. Neutral statement

2. Emphatic statement

3. Neutral question

4. Emphatic question

Prime after a figure means monosyllabic word

Two [or three) measurements for a segment means that it is divided into

subsegments by a max (^J or a min (-). See text 1.5

Measurements in msec and Hz

Grave 1

isolated 2

?

4

Grave 1

enframed 2

ôJ

4

Acute

isolated 1l

1

2t

2

3r

')

AI

4

Acute

enframed

'lt

1

2t

2

ãt

J

4t

4

160

200

180

210

190

180

22C

22C

150

180

24A

190

p

150^60

zC,D^?O

120^60

230^50

16CI^30

130^ 120

160^50

180^60

60^ 198

50^ 150

12A^22A

120^ 170

150-?O

17D

60^ 190- 1 10

1DO^220

40^ 160

60^ 120

150^ 130

140^ 110

70^ 160

40^ 140

B0^ 170

70^ 160

90

120

100

80

70

60- 1ü

BO

?a

Êa
9O

200

BO

BO^20

50-20
g0^70

60-20

100

BO

120

90

BO

7A

60

BO

I

110

M.a

2A.20

5D*80

100

9U

100

100

100

14C,

90

12C

120

100

100

90

e

130

160

60^

g0^

60

140

50^60

120

110

130

150

50^40

100^

110

110

100

100

n

540

700

510

600

670

?20

700

720

370

520

550

660

330

430

520

620

500

6BO

610

760

460

630

550

690

the
whole
word

24C

300

2BO

4CI0

224

350

25A

300 310

2BO

350

24D

24A

350

300

2BA

280

425

400

375

350

2BO

2BA

350

'\)q

300

300

350

J/3

F F
o

2
max

o

max
1

140

140

14Q

160

MA

120

140

140

130

140

140

140

14C'

rua

160

160

130

14D

14D

150

12D

140

110

12A

F
o

m1n
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Table 2,2. Durations of segments, r-ocations of maxima and mi_nima
Speaker: EG, Skåne

Grave

isolated
1

2

3

4

Grave 1

enframed z
IJ

4

Acute 1

isolated 2

.l

4

Acute 1

enframed 2

U

4

114

160

124

12D

14A

150

140^

MA

130^

130^2A

12D^

B0^60

11A^4A

150

100^40

g0^60

€

60^50

30^90

90^20

90^60

BO

30^gD

100

BO^30

100

110

100

12D

90

40^60

100

110

n

50

50

50

20

20^20

40

50

40

50

4D

?o

70

30

4D

4D

60

d

60

60

BO

90

60

30- 60

BD

BO

?D

BO

B0-

100,

?o

60

60

?D

è

70

70

70

BO

60

7A

50

60

70

90

BO

70

60

50

6Q

60

n

150

50^90

20- 11D^

20-14D^

90

70^

9Q

90

160

160

1 10^30

150^

BO

90

9D

90

a

560

650

580

650

480

550

520

520

590

650

610

660

480

500

49D

550

the
whole
word

200

240 230

260 200

350 220

220

24A 24A

240

2BO

200

230

240 2DO

300 220

220

250

240

280

F Fo o
1 2max max

120

130

120

120

120

MA

120

120

120

12D

120

130

12D

124

120

12A

F
o

m1n

1. Neutral_ statement
2, Emphatic statement
3. Neutral questi_on

4. Emphatic question

Prime after a figure means monosyllabic word
Two I or three) measurements for a segment means
subsegments by a max (^) or a min [-J. See text
Measurements in msec and Hz

that it.is divided into
1.5
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Table 3.1. Durations of segments,

Speaker: ALa, Gotland

locations of maxima and minima

Grave 1

isolated 2
.)
U

4

Grave 1

enframed 2

U

4

Acute

isolated
1l

1

2t

¿

3r

J

4t

4

Acute

enframed

1l

1

2t

2

3r

3

4t

4

20a

100

190

160

150

180

190

130

12t

170

1?O

p

240

290

23CI

28A

210

250

1?û

250

100^2 10

190^60

g0^260

21D^9D

250

170^30

330

250^40

140^30

150^ 10

2 10^50

17A^4A

12D^?D

160^30

zDD^4A

2AO^40

o

30^40

60^40

40^50

5û^50

?D^

g0^

60

B0^

130

80

120

BO

100^

BO

50^4.0

90

60

60

BO

BO

BO

70

BO

90

t

14.0,60

2AA-

90-90

100- 100

100

100

1D^BO

110

BO- 100

150-60

70_90

60- 120

90

1ß

BO

100

e

100^

150

100^

g0^

90

90

BO

BO

g0^

110^

70

90

80

90

BO

60

n

600

730

600

680

680

500

720

450

610

4BO

?10

360

510

430

64A

400

550

510

6BO

390

550

490

660

the
whole
word

290 230

475

375 340

475 4AO

300

mo

320

425

294

310

425

375

400

425

500

500

240

22D

400

425

310

14EUIJ

335

350

340

325

450

450

F F
O o

1 ¿
m AX max

2C4

180

210

220

2AO

260

220

200

190

180

190

180

210

200

200

190

2c¡D

190

224

180

300

180

F
o

man

1. Neutral- statement

2. Emphatic statement

3. Neutral question

4. EmphatÍc question

Prime after a figure means monosyllabic word

Two ( or three) measurements for a segment means that it is divided into
subsegments by a max (^) or a min [-). See text 1.5

Measurements in msec and Hz
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Table 3.2. Durations of segments,

Speaker: ALa, Gotland

Iocations of maxima and minima

Grave 1

isolated 2
.1
J

4

Grave 1

enframed 2

aJ

4

Acute 1

isolated 2

?

4

Acute 1

enframed 2

4

120

150

140

160

120

160

120

160

14.O

190

130

170

130

140

130

ßa

€

110

14D

120

140

100

130

90

120

B0^50

70^90

7D^?O

120^60

?o^4a

B0^60

60^30

60^70

n

60^

g0^

4D^

50^

50

4A

4o
g0^

50

BO

30

70

4D

50

4A

50

d

100

130

100

110

20^60

10^90

10^BO

14D

100

11D

BO

100

50

90

50

1n0

a

BO

90

70

BO

50

70

60

BO

80

BO

20

90-

60

70

60

70

n

B0- 120i

100- 1 10^

60- 140^

60- 130^

BO

90

BO

110

6Q- 130^

70- 150^

50- 140^

200^

90

90

60

BO

a

660

830

680

74D

490

600

500

690

700

840

ilo
820

4BO

590

44A

580

bhe
ruhole
ruord

325

500

400

4?5

240

2ß
300

500

325

375

350

450

325

450

425

500

250

280

325

400

325

350

350

Affi

F
o

F
o

1 ¿
m AX max

1BO

180

200

230

200

190

190

200

190

180

200

200

180

190

200

200

F
o

mln

1. Neutral statement

2. Emphatic statement

3. Neutral question

4. Emphatic question

Prime after a figure means monosylJ-abic word

Two for three] measurements for a segment maans that it is divided into
subsegments by - rax (^) or a m-in (*). See text 1,5

Measurements in msec and Hz
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Table 4.1, Durations of segmentsn

Speaker: ALö, Västergötland

locations of maxi-ma and minima

Grave I

isolated 2

4

Grave 1

enframed 2

IJ

4

Acute

isolated
1t

1

2l

2

1l

4l

4

Acute

enframed

1t

1

2t

¿

3r

J

4'

4

110

120

80

BO

160

^ 11C/

160

^ 1zo

130

^ 110

120

^ 110

p

40^ 150

80^ 170

60^ 130

70^ 160

60^ 160.

70^200.

50^ 160

60^ 190.

190^7D

^ 1BO-20

150^ 150

^ 1oo- 1so

150^40

^ 160-60

2 10^90

^22A-2D

200^60

180,40

190^80

?o-17A

220^ 10

120-90

200^50

150-90

o

4O-4A

40,40

40-30

lD-4D

7A

BO

2D_40

30

160

BO

t80

30^50

110

60

150

7A

90

60

12D

?a

100

60

90

60

t

90

110

110

110

BO

90

100

90

100

BO

100^

100

g0^

SCI^30

70"2A

?o^

€,

60^ 120

2D^ 17t

40^ 160

50^ 150

30^80

30^ 100

4A^70

30^80

30^ 160

180

1?Q

30^ 130

100

130

100

90

n

550

640

5qCI

610

600

700

570

610

420

580

480

580

300

MO

440

57A

5,20

590

550

u.t
450

580

470

580

the
whole
word

170

2AO

200

26C

160

214

22D

280

17A

200

180

24A

180

200

190

250

150

140

22A

150

240

1?O

325

170

160

170

200

210

280

180

150

20a

160

200

150

2?A

160

'lBo

2OCI

20t

280

F F
0 o

1 2max max

120

12A

120

QA

120

120

120

pa

120

12t

120

140

120

130

12D

130

140

130

14D

130

180

14C

200

130

F
o

mr-n

1. Neutral statement

2. Emphatic statement

3. Neutral question

4. Emphatic question

Prime after a figure means monosyJ-labic word

Two ( or threeJ measurements for a segment means that it is divided into
subsegments by - max [^) or a min (-). See text 1.5

Measurements in msec and Hz
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Appendix 3

Table 4.2. Duratíons of segments,

Speaker: ALö, Västergötland
locations of maxima and minima

1, Neutral statement
2. Emphatic statement

3. Neutral question

4. Emphatic question

Prime after a figure means monosyllabic word

Two ( or three) measurements for a segment means that it j-s divided into
subsegrnents by a max [^) or a min (-). See text 1.5
Measurements in msec and Hz

Grave 1

isolated 2
.)
J

4

Grave 1

enframed 2

2

A+

Acute 1

ísolated 2

']J

4

Acute 1

enframed 2

J

A+

7A^2A

B0^ 30

40^30

90^20

50^60

B0^20

4D^70

7A^4A

^ 1zD

^ 12a

^ I2o

2t^ 11A

^ 11A

20^ 11A

^ 1zo

^ 1zo

e

17D

190,

11D

200

150_

1?t- 1D

150*

200_

140-30

140-4D

2C,,12C

150-

80.50

100*40

70-80

9A-12C

n

3o'2c

7D

60-

B0-

70

60

60

6O

4A

40

40

60

60

60

60

40

d

12D

100

pa

114

120

110

9Q

100

100

50^20

80

90

60

7A

BO

60

a

50

70

50

50

60

70

7A

60

4D

60

60

60

?D

60

60

?D

n

1 10^30

9Q^60

100^20

14D^ 1D

50^40

50^90

50^30

60^20

B0^40

130

110^

go^30

2CI^50

40^60

20^?Q

40^50

a

520

700

520

700

600

680

560

610

600

62A

560

620

510

550

560

590

the
whole
word

160

200

200

320

160

200

240

300

180

190

180

22D

180

20O

200

280

:160

150

140

160

180

200

280

300

160

160

160

180

180

200

200

240

F F
o o

1 2max max

12C,

120

pa

12A

110

12A

120

12A

120

130

130

120

120

120

130

130

F

mln




