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ABSTRACT

In a corpus of normal and fast read-aloud speech material, the
phonological choice of pitch accents and melodic boundary
markings was compared. Starting from the assumption that
speakers will preserve the more important melodic charac-
teristics under time pressure, this comparison may provide
insights into the relative importance of the choice of specific
pitch configurations. The following questions were asked: is the
phonological form of pitch markings altered under time
pressure? And if so, is there any evidence for a strategy for
phonologically simplifying pitch accents and/or melodic boun-
dary markings when speech rate is increased? Results show that
the choice of pitch markings is altered under time pressure in
a substantial minority of the cases. The shifts occurring may be
interpreted in terms of a semantic simplification strategy:
shades of meaning are sacrificed by replacing more marked
configurations by unmarked ones under time pressure.

1. INTRODUCTION

The research reported below was conducted as part of a project
concemed with the relative importance of (properties of)
melodic markings which play a role in expressing salience and
segmentation in Dutch ([1]). Speakers use melodic means to
direct the listener’s attention to the semantically central aspects
of the message (pitch accents), and to enable the listener to
segment the speech stream at several linguistic levels (boun-
daries). The ways in which speakers adapt their accent-lending
and boundary-marking pitch configurations to time pressure
were investigated, starting from the assumption that raising the
speech rate provides an experimental tool for focusing on the
more important properties of the melodic structure of a spoken
sentence.

The object of the investigation presented here is to establish
whether or not the choice from the inventory of individual pitch
movements is altered under time pressure for those cases where
a pitch accent or a melodic boundary marking is maintained.
Attempts will be made to explain alterations as simplifications
of the phonological form. If a systematic simplification strategy
can be mapped out, this could provide indications as to the
relevance of the choice of specific pitch movements.

Little is known about the factors influencing the choice from
the inventory of possible pitch movements within the categories
of pitch accents or melodic boundaries. The Grammar of Dutch
Intonation ([2]), the model chosen to describe the intonational
phenomena, provides an inventory of accent-lending and boun-
dary-marking pitch configurations, but does not indicate how to
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choose between allegedly equivalent markings in specific cases.
Assuming that the different types of accent-lending con-
figurations have equally important functions (i.e., to lend
prominence), the prediction would be that the choice between
the various possibilities is essentially free. The same would
hold for the various types of boundary-marking configurations.

The most obvious simplification strategy would -be a
reduction in number of pitch movements, since it is plausible
that a more complex pitch configuration, in terms of the
number of individual pitch movements involved, requires more
effort or time for its execution than a configuration which is
built up of fewer individual movements. For example, a speaker
may link two rise-fall accents (‘pointed hats’) on separate
syllables by a single rise on the first accented syllable and a
single fall on the second (a ‘flat hat’), thereby eliminating two
potentially time-consuming pitch movements. Phonological
theory provides an explanation for some simplifications in
terms of the number of pitch movements. The Tone Linking
Rule ([3]) stipulates - among other things - that there is a relat-
ionship between a sequence of two pointed hats on the one
hand, and a flat hat on the other: the flat hat is a contraction of
two pointed hats, brought about by the deletion of a tone. After
applying the Tone Linking Rule, the resulting flat hat contour
will be "*said more quickly’ (and will also literally be shorter)”
than the original contour with two pointed hats, to which it is
equivalent ([3, p.991). Support for the prediction that a flat hat
is perceived as faster than a sequence of two pointed hats is
provided by [4]. In addition to phonological support, there is
some experimental support for this type of simplification
strategy ([5]).

The influence of time pressure on the complexity of accent-
lending and boundary-marking pitch configurations in terms of
the number of individual movements will be investigated. The
hypothesis under investigation is the following: when the
phonological choice of pitch movements is altered under time
pressure, the alteration will be a simplification (a reduction in
number of movements), not a complication (an increase in
number of movements). Our research attempted to determine to
what extent this prediction could account for the substitution
patterns of pitch movements in paired normal/fast utterances.

2. APPROACH

The speech matefial comprised read-aloud journalistic prose
(one professional speaker, 1,327 words, two tempo conditions)
and read-aloud structurally controlled text material (six naive
speakers, 205 words, two tempo conditions). The melodic struc-
ture of the relevant parts of the material was transcribed in
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terms of recurrent fixed combinations of perceptually relevant
individual pitch movements, bipartitioned in accent-lending and
boundary-marking configurations, as recognized by the Gram-
mar of Dutch Intonation ([2]). The inventory of relevant
individual pitch movements contains five rises (‘1’ to *5’) and
five falls (*‘A’ to ‘E’)', and a set of rules defining the grouping
of movements into configurations.

For those pitch accents and melodic boundary markers that
were maintained under time pressure, a pairwise comparison of
the choice from the inventory of possible pitch movements was
made. For those positions where melodic markings were rea-
lized in both the normal and the fast speech condition, ‘con-
figuration blocks’ were demarcated. A configuration block is
built up of one complete pitch configuration in either of the two
tempo conditions, plus the matching configuration(s) from the
other condition. With regard to pitch accents, a total number of
304 configuration blocks resulted. Since approximately half of
the melodic boundary markings were omitted under time
pressure, the amount of data for this type of melodic marking
is relatively small: 89 blocks (cf. [1, chapt. 3] for more details).

3. RESULTS AND CONCLUSIONS

In this section results and provisional conclusions are presented,
for pitch accents and melodic boundary markings separately.

3.1. Accent-lending pitch movements

The accent-lending configuration blocks found were examined
in order to test the hypothesis that blocks containing different
transcriptions in the normal and fast tempo condition display
systematic simplification by reducing the number of individual
pitch movements under time pressure. For each configuration
block, the difference in complexity was determined by counting
the number of pitch movements. Figure 1 presents an overview
of the influence of time pressure on the phonological form of
maintained pitch accents. The breakdown tree starts with the
bipartition of configuration blocks containing identical trans-
criptions in both tempo conditions and blocks containing dis-
similar transcriptions in normal and fast speech. The group of
different configurations is broken down further by con-
figurations of equal complexity and configurations of different
complexity, which latter category is divided in simpler and
more complex configurations in fast speech.

configuration blocks
304

] {

identical different
configuration configuration
197 (65%) 107 (35%)
I 1
equal different
complexity complexity
25 (23%) 82 (77%)
’ ] I
simpler | |more complex

44 (54%) 38 (46%)

Figure 1. Summary of results: absolute (and relative) frequency
of accent-lending configuration blocks broken down by a
hierarchy of criteria (see text).
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Figure 1 shows that, in the majority of cases, a maintained
accent is realized with the same choice from the inventory of
pitch movements in normal and fast speech (65%). Approxima-
tely a third of the configuration blocks (107 cases), however,
have a phonologically different form in the two tempo con-
ditions. Roughly a quarter of these latter configurations remain
equally complex, while the remainder contain a difference in
complexity in both tempo conditions. In approximately 54% of
these remaining cases the configuration is simplified in terms
of the number of movements and in 46% the configuration is
complicated. The difference between the number of simpler and
the number of more complex configurations is insignificant by
a sign test (z= 0.77, NS), which means that the hypothesis
cannot be accepted: there is no systematic simplification of
accent-lending pitch configurations in terms of the number of
individual pitch movements when the speech rate is increased.

The alterations in the accent-lending pitch configurations may
just be accidental; ie., it is possible that the phonological
differences found between the two tempo conditions are not the
result of an increase in time pressure and consequently need not
reflect any simplification strategy at all. In order to establish
whether or not one can ascribe the differences to time pressure,
the influence of raising the speech rate on the inventory of
accent-lending pitch configurations is investigated, this time
looking for systematic differences in the choice from the
inventory of accent-lending pitch configurations.

The following types of accent-lending configurations were
most frequently used in both tempo conditions (at least twice
as often as any of the infrequent types): ‘1’ (single early rise),
‘1&A’ (rise-fall) and ‘1A’ (a rise on the first accented syllable,
followed by a fall on a second accented syllable). Table 1
Ppresents a substitution matrix of frequent and infrequent accent-
lending configurations in normal and fast speech.

Table 1. Paired occurrences in normal and fast speech of ac-
cent-lending pitch configurations, broken down in terms of
more frequent (‘1’, ‘1&A’ and ‘1A’) and less frequent con-
figurations (all other types of configurations encountered).?

fast
normal 1, 1&A, 1A other total
1, 1&A, 1A 222 23 245
other 46 13 59
total 268 36 304

Table 1 shows that in 73% of the total number of cases one of
the three most common types of accent-lending configuration
is chosen in both tempo conditions (222 cases). When an
infrequent type of configuration is chosen in the normal tempo
condition (59 cases), it is substituted under time pressure by
one of the frequent types in 78% of the cases (46 cases). The
difference between normal and fast speech in distribution of
frequent and infrequent configurations is significant (= 7.28,
df= 1, p<.01). This means that when the configuration changes
under time pressure, there is a tendency to opt for the more
frequent types of accent-lending pitch configurations. This
could be viewed as a simplification strategy, not in terms of a
reduction in the number of pitch movements, but in terms of a
reduction in the number of different configurations chosen.
The configurations ‘1°, ‘1&A’ and ‘1A’ may be simpler in
some way than the other configurations encountered. Perhaps
they have more general, unmarked meanings than the less
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frequent configurations such as ‘45&A’ or ‘1D’, which would
mean that semantic shades are sacrificed under time pressure.

3.2. Boundary-marking pitch movements

In this subsection the question is asked whether or not the
phonological choice of boundary-marking pitch configurations
is changed under time pressure, and if so, whether a simplifica-
tion strategy can be mapped out, in terms of the number of
individual pitch movements involved.

The following types of boundary-marking pitch configura-
tions were encountered in the material: ‘2r’ (a late rise followed
by a declination reset), ‘2B’ (a late rise followed by a delayed
fall), ‘r’ (a single reset) and ‘B’ (a delayed fall). A pairwise
comparison was made of the pitch configurations realized in
both the normal and the fast tempo condition, counting the
number of individual pitch movements involved. In table 2 the
normal-fast substitution matrix is given for configurations
containing two movements (‘2r’, ‘2B”) and configurations con-
taining one movement (‘r’, ‘B’).

Table 2. Paired occurrences in normal and fast speech of boun- »

dary-marking pitch configurations, broken down by double
(‘2r’, '2B’) and single ('r’, ‘B’) configurations.

fast
normal 2r, 2B r, B total
2r, 2B 31 16 47
r, B 2 40 42
total 33 56 89

Table 2 shows that the choice for ‘double’ versus ‘single’
boundary-marking pitch configurations is not altered under time
pressure in the majority of cases (80%). In the remainder of the
cases there is a tendency to simplify the configurations con-
taining two pitch movements by deleting one of the movements
(i.c. rise ‘2"). The difference between the number of ‘double’
and ‘single’ configurations in both tempo conditions is signi-
ficant (x'= 33.03, df= 1, p<.001). This means that in the small
number of cases available, there is support for the hypothesis
that maintained boundary-marking pitch configurations may be
simplified under time pressure, by deleting one of the pitch
movements of a complex configuration. However, the tendency
may also be interpreted as a shift from semantically marked to
unmarked configurations, since it is conceivable that the double
markers contain an element of meaning which is absent from
the single markers.

4. DISCUSSION

The investigation of the influence of time pressure on the
choice of pitch movements revealed that the majority of pitch
accents and melodic boundary markings that were maintained
under time pressure were realized with the same choice of pitch
movements in both tempo conditions. This indicates that the
choice for a specific accent-lending or boundary-marking
configuration is relatively fixed, which we interpret as a sign
that the phonological choice of specific configurations is
important in the majority of cases. In roughly a quarter of the
cases, however, the choice from the inventory of accent-lending
and boundary-marking pitch configurations was altered under
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time pressure. The data on pitch accents provide no support for
a simplification strategy in terms of a reduction of the number
of individual pitch movements, whereas there is some evidence
for this strategy from the data on melodic boundary markings.
In this section, an alternative explanation for the normal/fast
substitutions is proposed invoking not articulatory considera-
tions but semantic ones. On this view, the substitutions reflect
not greater articulatory ease but rather the replacement under
time presssure of more detailed and specialized ‘marked’
meanings by more general, ‘unmarked’ ones.

Theoretical approaches of intonational meaning (e.g. [6] for
Dutch, [7] for Dutch and English, {8] for English) indicate that
the choice of intonation patterns may be relevant to the
interpretation of an utterance, a claim for which there is also
some experimental support ([9]). Here the idea is that some
pitch configurations carry the most general, basic intonational
meanings, while other configurations add certain shades of
meaning to the basic intonational categories.

The form/meaning relationships for intonational shapes as
formulated by Keijsper ([6]) provide a compositional approach
to the meaning of Dutch tunes. This analysis is based on the
Grammar of Dutch Intonation ([2]), but there is no one-to-one
correspondence between the postulated melodic forms and GDI
configurations, nor is it complete (the meaning of a number of
forms is as yet unclear). However, it offers a useful point of
departure for the analysis of the meanings signaled by Dutch
melodic shapes. According to Keijsper, all types of accent-
lending pitch configurations share the meaning ‘prominence’ ("1
have a projection ‘X’ and not a projection ‘not X’"). The rise-
fall contour (‘1&A’ or ‘pointed hat’) is the most basic type of
pitch accent, whereas the other types add a further meaning to
the meaning of accent per se. A third aspect is added by the
position of the pitch accent in the utterance; for instance, a
pointed hat in final position communicates that the referent of
the expression exists. An accent-lending rise followed by a
stretch of high declination (‘1’) lends prominence, but also
indicates that there is more to come (cf. [7, p.211]). A flat hat
contour (‘1A’) is regarded as a composition of rise ‘1’ and fall
‘A’, of which the latter communicates that the referent was
known beforehand (cf. [7] "This is background”). It seems that
the three frequent types of accent-lending pitch configurations
(apart from marking items as salient), provide information as to
the status of the referent with regard to the background
mutually shared between speaker and hearer.

In the majority of cases, the infrequent configurations
contain half falls (‘E’) or movements spanning more than one
syllable (rise ‘4’ and fall ‘D’). According to Keijsper ([6]), the
accent-lending half fall indicates that the information 1s really
superfluous. Gussenhoven describes the contribution of the half
fall as: "This is my Variable [the manipulated semantic
material], but please don’t make a big thing of it" ([7, p.223]).
Accordingly, the half fall could be used to "weaken" the
meaning of accent.

One might want to distinguish a separate category of gradual
pitch ‘movements’ from the category of fast (accent-lending
and boundary-marking) movements. The gradual rise and fall,
as well as the low and high declination lines, always function
as a link (e.g. between two pitch accents). It is conceivable that
these links add to the meaning of the fast movements. For
example, a gradual rise (‘4’) makes it possible to precisely
anticipate the location of the next pitch accent (narrow focus?),
and a stretch of high declination (‘Q’) indicates that there is
more to come: another accent or a boundary. It might be the
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case that these ‘movements’ are ‘forward-looking’, in contrast
to the gradual fall and low declination. Production and percep-
tion research will have to reveal whether or not the gradual
‘movements’ have an independent status and meaning.

With regard to boundary-marking pitch movements, it was
tentatively concluded that the markers ‘2r° and ‘2B’ could be
taken as more marked than the single markers ‘r’ and ‘B’,
firstly because they seem to take up more time than the single
ones, and secondly because they contain some extra information
(which may be sacrificed under time pressure).

There are two ways of marking an utterance-internal
boundary melodically: a late rise on the last syllable preceding
the boundary (‘2’) versus a stretch of high (strictly speaking
‘non-low’) declination up to the boundary (following either an
accent-lending pitch rise or a half fall); in both cases the pitch
is subsequently lowered at the boundary by fall ‘B’ (or the
declination is reset) (cf. {2, p.101]).

According to Keijsper ([6]) both 2’ and ‘B’ mark a
boundary, but the late rise 2’ signals that a thought is to come
that is dedicated to the thought expressed before, whereas the
fall ‘B’ only marks the end of an information unit. Keijsper
([10]) postulates that the boundary-marking fall ‘B’ in the
configuration ‘2B’ is redundant, since the ‘2’ already signalled
the boundary. Furthermore, she sees the declination reset as
having the same function as fall ‘B’ marking a boundary. How,
then, do we explain the reported tendency to omit the ‘2’ in a
double configuration instead of the redundant fall ‘B’ (or
reset)? In fact, a speaker generally is obliged to go back to the
low declination line after a boundary, which means that ‘B’ or
‘r’ cannot be omitted after rise ‘2" It is, however, possible to
omit the ‘2’, but in that case the configuration of the previous
pitch accent has to be altered: from a fall reaching the low
declination line to an accent-lending pitch movement which
does not end at the low declination line. The resulting stretch
of ‘non-low” declination then takes over part of the function of
rise ‘2’; it indicates that ‘there is more to come’ (i.e. a next
accent or a boundary).

When two phrases are connected by ‘10B’, the existence of
the referent of the pitch rise (*1°) is not communicated, whereas
‘(1&)A2B’ signals that the referent (of ‘A’) does exist (6.
Gussenhoven paraphrases the difference between both ways of
marking a boundary as follows: "I don’t want to commit this to
the background yet: there is more to come” versus "You with
me so far? Now for the main point" ([7, p.211]). At this point
it is not feasible to precisely describe the difference in meaning
between the two types of melodic boundary markings, but the
marked/unmarked distinction seems to correlate with the
difference between more emphatic versus more neutral mark-
ings. This is in agreement with the finding that ‘2B’ is a "hea-
vier" marking than ‘B’ ([9]).

A new project has recently been funded with the aim of
obtaining empirical support for the introspective semantic
analysis of Dutch melodic shapes summarized above. One
method will be to determine the distribution of the various
melodic shapes in Dutch language corpora and to relate such
distributional patterns to the hypothesized semantic contrasts.
Both converging and diverging melodic patterns will be
tracked, seeking support for the proposed form/meaning units.
Later, perception experiments will be carried out, using
(re)synthesized contours in specific lexical contexts, to further
test the semantic relevance of the formulated melodic shapes.
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' ‘1" accent-lending rise, steep, early in the syllable; ‘2’

boundary-marking rise, steep, late in the syllable; 3’ accent-
lending rise, steep, in the middle of the syllable; ‘4’ gradual
rise, marking more then one syllable; ‘5’ small abrupt rise
{making ‘A’ more prominent); ‘A’ accent-lending fall, steep, in
the middle of the syllable; ‘B’ non-accent-lending delayed steep
fall (at syntactic boundary); ‘C’ non-accent-lending steep fall,
late in the syllable; ‘D’ gradual fall; ‘E’ accent-lending half fall
(not reaching the low declination line); ‘&’ symbol linking two
movements on one syllable.

? ‘1&E’, ‘45&A’, ‘1D, ‘1&ED’, “1E’, ‘3’ and ‘A’
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