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ABSTRACT

A relatively wide range of
crosslanguage prosodic similarities
seems to be well explained if the typical
prosodic configurations are assumed to
result from a recursive implementation
of similar patterns. Regardless of size,
each contituent tend to conform the
shape of a common archetypal (rise-fall)
contour and a few derived contrastive
(rise-non fall contours, whose
characteristics may be motivated on
biological, psychological and/or
ethological grounds.

INTRODUCTION

A large of number of similarities in
geographically and genetically unrelated
languages may be explained if prosodic
patterning is hypothesised to arise from
a unique underlying archetypal
fundamental frequency (Fo) pattern (cf.
Lieberman’s unmarked breath-group

(.

I) Basic Rise-fall Pattern
a) Biological Base

I~

Figure 1: Archetypal Fo rise-fall

pattern. Intensity tends to follow the
same pattern.

The archetypal pattern is typically
composed of an initial rise R followed
by a fall F (Fig. 1). The continuous
activity for obstructing the outgoing
stream of air during expiration explains
R and F as a departure from a rest
position of the vocal folds. Long speech
material exhibit a medial region where
Fo raising and falling alternate with a
slight general tendency for Fo to decline,
the so-called declination line (DL) (Fig.
2a). None of the explanations for DL is
completely satisfying, but DL is
certainly bounded to physiological

phenomena since DL  tendency
characterises infant cries [2] and some
primate vocalisations [3].

b) Phonologisation of the
archetype.

1) At the utterance level: The fall-rise
pattern seems to have been
“conventionalised” as the phonetic
marker of the completeness of an
utterance in many languages. R and F
may be loosely bounded to the first
initial and final word, respectively (Fig.
2a). Or R and F may be concentrated on
a syllable in a particular position ortoa
lexically stressed syllable, depending on
the language (Fig. 2b) [4].

T

b
;-DL)

[

[-DL] [+Rf] d

LOU_[+Rs) '/ e

* '

[-DL} [+Rs) [+Rf]

g N 9

Figure 2: Fo in “complete” (a and b)
and “uncompleted” utterances (c t0 8§ ).

[-DL]: suppression of DL,

[+Rf]: rise on the final sylluble

[+Rs]: rise on the last syllable.

2) At the word level:: A complete
utterance can be composed by a single
monosyllabic or multisyllabic word.
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First, in tone languages, the rise-fall
pattern may explain why there are more
falling than rising tones( /F/ -> [falling
tone] by default). Second, in languages
with lexical stress, edge position, higher
Fo and rising intensity tend to favour
initial position for intensive or melodic
stress. Edge position and “natural” final
lengthening might also attract
quantitative stress onto the final syllable.
The low Fo and intensity, nasalisation
and devoicing due to anticipation of the
velic lowering and glottal opening
required for breathing may however
diminish the saliency of the final
syllable in words spoken in isolation.
Languages may also exploit a particular
sensitivity of the ears to the duration of
the penultimate syllable [5] (see
Hyman's statistics on the location of
word stress in 400 languages [6]): the
initial position seems to be the most
“natural” (stress marked by intensity
and/or Fo?).

The archetypal pattern for the word as
a statement 1n isolation is then more or
less severely deformed in all its
dimensions (Fo, intensity, duration),
according to the position of the stressed
syllable in the word and eventually the
different type of accents (Swedish,
Serbo-Croatian, etc.). There exists also
a third category of languages without
lexical stress. The pattern for French
words spoken in isolation seems to be
very close to the archetypal pattern. In
connected speech, prominence perceived
on the word initial or final syllable is
due, grossly speaking, to focus and/or
to syntactic boundaries.

The differences among languages and
dialects can be explained (i) by the
choice and the weighting of the acoustic
correlates that signal word stress: Fo
configurations, lengthening, higher
intensity, spectral characteristics, (ii) by
a different timing of the events relative to
the stressed syllable and/or morpheme or
word boundary [4]. The typical patterns
found in isolated words isolation retains
more or less of its duration, intensity
and Fo characteristics when embedded
in connected speech, and infants seem
to be sensitive to the more frequent
pattern of the maternal language [7].

II) NONFALL PATTERNS
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a) Psychological and ethological
explanations

The origin of the “natural” emergence
of a non-falling pattern as a mark of
uncompleteness may received either
psychological or ethological
explanations. First, according to
Karcevskij [8], the (physical) lack of F
is interpreted as a mark of lack of
completeness. Second, for ethological
reasons (Ohala’s frequency code, [9]),
low frequencies signal domination, so a
person making a statement uses a low
frequency,. High frequencies signal
submissiveness. A person asking a
question, in need of the goodwill of the
hearer, tends to use a high pitch voice.

b) Phonologisation of the
contrast

At higher level: contours typically
observed in incomplete utterances, such
as yes-no questions and non-final
clauses typically do not end with a final
fall. DL and F may be suppressed. An
extra R may be eventually realized,
bounded to the lexically stressed syllable
of a focused word, or to the utterance
final syllabe [+Rf] or penultimate
syllable, and/or to the stressed syllable
of the utterance final word [+Rs]) (see
Fig. 2 ¢ to Fig. 2g). .

At the word level: Some languages like
French, German, Spanisp [10],
Portuguese, and to a ceramn extend
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Figure 3: fall/ non-fall word
contrasting patterns

Swedish (see Garding’s work [y,
unlike English and Japanese, contrast
strongly, in statements, between two
accent patterns for words : a Dbasic
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falling pattern for words spoken at the
end and a non falling or less falling (or
even rising pattern) found for words in
medial position in a sentence.

Rising word patterns may be used for
the large majority of words not at the
end of sentence, or at the edge of major
boundaries only. The contrast generally
affects the entire word. There is a
striking similarities between word
pattern and larger units patterns in a
given language.

Division of a single sentence: A
sentence often gives the impression of
being composed of two parts: an
overall nonfall portion and a falling
portion [8] (fig 4). In neutral sentences,
the “rising part” and the “falling part”
generally characterise the thematic part
(often the subject phrase) and the
thematic part of the sentences,
respectively (cf. the use Garding’s so-
called grids [11].

Figure 4: lllustrations of some of the
various ways to divide the sentence into
2 parts: suppresion of DL, and/or adding

of arise in one the last syllables at the
right edge of the non-fall portion.

Regrouping words: When two or more
words are compounded into a single
semantic block in a sentence, languages
seem to maintain R in the initial word of
each group and assign F later, giving to
the block as a whole more or less the
shape of a single word. This is
Interpreted again as a recursive
implementation of the basic patterns,

III) FALL-RISE AS
DISJUNCTURE

The Fo valley, which “naturally”
occurs at the boundaries between
sentences, seems to have been
conventionalised as a boundary marker.
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An Fo valley superimposed on a long
vowel may even create the impression of
two vowels [12]. The boundary in pairs
like “a name” and “an aim” is typically
marked by a falling-rising pattern in the
intensity curve [13] and Fo curve (glottal
stop). The sharper the dip between the
words, phrases, and sentences, the
deeper the prosodic boundary [14]. The
attenuation of the valley or its
suppression (cf. the so-called hat-
pattern), in contrast, expresses partial or
total integration of the successive
blocks. The use of a higher initial Fo
value to mark the beginning of new
informational units [15] and stronger fall
and lower Fo values (such as at the end
of a paragraph) to mark the end of a
larger syntactic unit are commonly
observed.

Downstepping of a High target
preceded by a Low target can be
interpreted as a phonologisation of the
asymmetry in the production of the
maximum speed of rises and falls inside
a unit [illustrated in 16].

1V) REPETITION OF THE
PATTERNS

Due to rhythmic effects and/or
easiness in motor control, patterns tend
to repeat or to alternate elements of
similar size and shape: syllables,
(strong, high, long and unreduced
versus weak, low, short, and reduced),
word and breath group patterns (rising
and falling patterns ([17, 18]). The
rhythmic tendencies are relatively
independent of informational and
syntactic characteristics of the sentences,
and depends in part of the languages, the
speaker, the rate of speech and the style.

CONCLUSION

The idea of an archetypal pattern is
very much in line with Lieberman’s
unmarked breath-group [1]. The idea of
superimposition of patterns of different
sizes is in conformity with Garding’s
work on Swedish and Fujisaki’s work
on Japanese. What is proposed here is
the recursive implementation of a few
basic patterns, whose biologically,
ethological and psychological bases lead
to similarities among different
languages.

Studies of more different languages
are needed to confirm or disprove the
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psychological association of Fo rise and
high values with the notion of
beginning, Fo fall and low Fo values at
offset, and of the fall-rise pattern as
disjuncture. The question whether such
psychological associations are valid also
in tone languages is currently being
investigated at the Institute of Phonetics
in Paris.

Does it exist a number of basic
prosodic principles which could predict
the variety of prosodic systems attested
and which would allow universal
prosodic notation (Fo, duration,
intensity and reduction characteristics) in
terms of a reduced set of features? Itis
too early to answer such a question,
because only a few acoustic studies are
available, most of them dealing with
only one prosodic parameter at a time.
There are more phonological
descriptions available but there show
often divergent interpretations for the
same language. Thanks to technological
progress, it should be now feasible to
construct and SHARE well documented
data bases and international collaboration
may help to overcome the unavoidable
bias introduced by the maternal language
of the investigators (and their former
readings...).
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