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ABSTR,ACT
An eaperírnent was catt'i,eiL oat to inaestigøte the effect of aarying the location of
the (unique) sentence accent on the concrete n¿eloilic behaøior of thøt øccent, Morc
specificallg, we rneaslrred,th'e onset, the iluration ønilthe size of boththe rise anilthe

fall on the so-cøIled, þoi,nteiL høt' on the accent. The moin finiling was thøt øccents

øre gettíng smøller the løter theg occur in the sentence.

INTRODUCTION
In natu¡al speectr, pitch accents can be realized in many difrerent ways. ln Dutch,
a coûrmoû realization of a pitc-h accent is the socalled po'i'nteil åøú: a sudden pitc"h

rise oo the accented syllable, immediately followed by a sudden fall ('t Haxt et
al., 1990). Yet, this pointed hat can vary a lot with respect to the range and the

duration of both pit& movements, as well as with respect to its location in the
syllable. The present study has investigated the melodic behavior of single pitch
accent in short, monophrasal Dutch utterances. Previous studies have pinpointed

the notion of. conaerging ilecli,nation lizes (Terken, 1993). This notion states that
consecutive pitch movements become smaller the later they occur in the pbrase, so

that one could interpret them as being realized between two converging declining
Iines: the baseline and the topline. We were interested in looking if this notion also

bolds in uttera¡ces with but one acceni. To do so, we measured the onset, duration
and size of both the rise and the fall constituting the pointed hat used to ma¡k the
unique sentence accent.

METHODOLOGY
In order to check for the influence of the accent location on the concrete melodic
realization of the pointed hat, a set of uttera,nces was recorded, all containing only
one sentence accentl. The data base consisted of several readings of a¡ uttera¡ce

lThe construction criteria for the materials were imposed by the COST-233 prcject 'Prosodic
in Synthetic Speech'.
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containi'g mooosyllabic words ('Een laag dal zag eeî man' (A low valley saw a
ma^o)), and a¡r uttera,nce containing disyllabic words ('De lieve da.me gooide een
ballon' (The loveþ lady threw a balloon)).

Accents could fall either in initial, medial or ûnal position: on the fust ûoutr, o¡r
the verb or on the secood noun. lwo spea,kers were asked to utte¡ the senteoces: one
male (SL) and one female (YH). Every utterance was spoken eight times. Totally
this equals: 2 lengths (short, long) x 3 accent locations (I, M, F) x 2 speakers x 8
replications (eight recordings) : 96 recordings.

The readings with the desired accent structu¡e were elicited by appropriate ques-

tions. E.g. to get the a¡swer'The loveþ lady threw a bøllood, the (oral) question
was'Whøt did the loveþ la.dy throw?'.

The original pitch contou¡s were replaced by socalled 'close copies' (i.e. straight-
line approximations of the original pitctr contour without any audible difrerence with
the original ones, cf. 't Hart ei al, 1990). On the 96 close copies, the numerical values
of the pointed hats were measu¡ed. More exactlg we measured the onset (relative
to vowel onset, in cs), duration (in cs) and excursion size (in semitones) of both rise
a¡d fall coustituting the pointed hat.

RESULTS
Results for speaker 1 (SL)

The results for speaker SL a¡e shown in the following table. The eight replications
for every recording were pooled.

Table 1. Speøleer 7: tneøn onset, iluration ønil eacursion size for ri,se ønil fall in
poi,nteil hats o,s ø funct'ion of the locøtion of the øccenteil sglløbe (I(nitial),
M(ed.iøI) or F(inøI)).

loog

short

sent.
Iength

I
M
F

I
M
F

accent
loc.

- 6.50
- 7.87
-]0.r2

18.25

16.50
t4.37

6.11

5.32
4.52

-11.62

- 9.75
- 7.37

t6.25
L6.62
11.50

6.60

5.35
4.31

nse
dur
("r)

onset
(cs)

exc.slze
(sr)

13.50
73.62
9.00

16.87
L4.12
13.00

5.59
5.56
4.99

12.12
8.37
8.75

15.87
17.t2
11.87

6.28

5.65
4.75

fall
dur
(æ)

onset
("r)

exc.stTß
(sr)

The most striking effect in this table clearly is the reduction in excursion size as

a function of the accent location, a¡d this both for the rise a¡d the fall. Accents
rea.lized in initial position (on the frst noun) have la,rger excursions than accents in
medial positioa (on the verb), which a¡e in turn la.rger tha.n those in ûnal position
(on the second noun). For mea¡ values see also table 3. An ANOVA with sentence

length and accent location as main effects show that these effects are statistically
signiûcant (for the exc.size of the rise: F < .001, and for the exc.size of the fall: F
= .oo2).
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Since the phenomenon of decreasing excursion size as a function of accent 1o-

cation holds fo¡ both the rise and the fall, we can look at the correlation between
these two pararneters via a regression aaalysis. Followiag figure shows how these
two pa,rameters a¡e correlated.
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Figure l. Speøker 1: Conzlation plot of excursion size rise uith eøcursion rise fall
(CoræIation Cofficient - .81'1, B2 : .665).

A second observation for spea.ker SL concerns the duration of both the rise a¡d
ihe fall. Both rise a¡d fall become shorter the later the accent falls. This can be
seen in table 3 on the following page.

Results for speaker 2 (YH)

The results for speaker YH a.re shown io the following table. The eight replications
for every recording were pooled.

Table 2. Spealeer 2: mean onset, iluration anil ercursion size for ri,se anil foJI in
pointeil hats øs a function of the locatàon of the øccenteil sgllabe (I(nitial),
M(ed.iøl) or F(inal)).

long

short

sent.
length

I
M
F

I
M
F

accent
1oc.

-8.00
-r2.37
-11.50

23.50

2L.87

r5.62

5.56

5.26

3.69

-14.87
-16.75
-10.00

23.87
26.50
14.62

6.07
4.82
4.51

rlse
du¡
("r)

onset exc.slze
("r) (sr)

19.25

16.75

4.87

13.75

13.87

15.00

6.46

6.26
5.86

13.87
t3.25

6.50

26.75
t5.62
12.00

7.67
6.10
5.57

fall
dur
(.s)

onset exc.8¡ze
("r) (sr)
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Just as in the measurements for SL, the most obvious efiect of va.rying the accent
location is the reduction in the excursion size of the mo¡¡ements. Both the rise a,nd
the fall get smaller excu¡sions the later they occur in the seutence. Here as well, an
ANOVA gives signifi.cant F-values for the excursioû size of the rise and the fall (F
< .001 for the first, a¡d F = .003 fo¡ the latter).

For spea^ker YH, a regression analysis between the size of the rise and the size of
the fall yields the followiag result: Correlation Coeficient : .753, R2 : .567

Following table shows the mean excursion size and duration of both the rise a¡d
the fall for spea^ker SL, and the mea¡ excu¡sion size of both the rise a¡d the fall
for speaker YH. The data for the short and the long sentence a,re pooled, since the
ANOVA shows that the only main effect inluencing these va¡iables is the accent
location a.nd there a,re no significa.nt interactions.

lable 3. Meøn eacursion size of rise ønil føll lor both speølcers, anil mean durutíon
of the rise øntl føll for speøker SL, pooleil oaer the tuo sentences.

I
M
F

accent loc.

6.36
5.34
4.42

5.94
5.61
4.87

speaker L

rise fall
exc,size exc.size

(sL)
rise fall
dur. dur.
17.25
16.56
L2.94

16.37

15.62
12.4

7.07
6.18
5.72

5.82
5.04
4.10

spea,ker 2 (YH)
rise fall

e:¡c.size exc.size

CONCLUSION
For both speakers, the sa,me main observation is found. The later the unique sentence
accent occurs, the smaller both the rise and the fall constituting the pointed hat.
This finding strengthens the observation in Terken, 1993. He ha¡ found that pitcà
accents tend to be realized between two converging declination lines: a baseline a¡d
a topline. In case ofonly one accent, it is problematic to d¡aw a toplinez. However,
we have found that the principle of convergence still holds in this case. Unique
pointed hats seem to be realized between two bypothetical declination lines as well.

This study was ca¡ried out within the fta¡nework of the Europeaa project COST-
233 'Prosoilics in Sgnthetic Speech'.
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