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TEMPORAL RELATIONS WITHIN SPEECH UNITS 

Summary o f  Moderator's Introduction 

Ilse Lehiste, Department o f  Linguistics, Ohio State University 

The tit le o f  the symposium leaves Open the question of  the 

type and size o f  the speech units. The contributors to the 

symposium have indeed chosen to address themselves to units of  

quite different types and s izes.  Likewise, they have approached 

the problems connected with the temporal structure of  speech units 

both from the perspective o f  speech production and from that o f  

speech perception. The contributions include highly theoretical 

papers, papers presenting detailed results o f  experiments, and 

papers fal l ing between these two poles.  Some systematization 

appears to  be in order. I would like to present herewith a frame- 

work within which I believe the issues can be profitably formulated 

for the discussions which I hope wil l  follow. 

The framework involves three dimensions. One o f  them concerns 

the relationship between timing control in production and the role 

of timing in perception. The second dimension deals with the 

direction of  determination in the temporal organization of spoken 

language: specifically, with the question whether the timing of  an 

utterance is determined by i ts syntax, or whether there exist 

rhythmic principles in production and perception that are at least 

partly independent o f  syntax. The third dimension follows directly 

from the previous two and relates to the type and size of speech 

units. What i s  the nature o f  those units,  and are they to be 

established on the basis of a morphosyntactic analysis o f  the 

sentence, or on some kinds o f  independent phonetic criteria? 

Clearly both production and perception are involved in oral 

communication by spoken language, and i t  would seem unnecessary 

to elaborate the point. However, I have had occasion to argue-— 

against considerable weight of opinion——that durational differ- 

ences in production, be they ever so significant statistically, 

cannot play a linguistically significant role i f  they are so 

small as to be below the perceptual threshold. I t  would be wise, 

I think, to remind oneself periodically o f  "the evident fact  that 

we Speak in order to be heard in order to be understood" (Jakob- 

Son et al. 1952) .  I hope, therefore, that in our discussion o f  

temporal relations within speech units, models o f  production and 

models o f  perception will be related to each other. 
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The second and third questions concern the direction o f  de- straints. Interestingly, a companion paper by Carlson et al. 

termination: does phonology follow syntax, or are we dealing with 

interacting, but parallel hierarchies? Some researchers have de— 

veloped programs for generating the temporal structure o f  a sen- . 

tence on the basis o f  segments and syntactic structure, without 

paying any attention to rhythm. This i s ,  I believe, due to a 

particular theoretical orientation. Generative phonology operates 

with segmental features; even suprasegmental features are attached 

to segments. And in a generative grammar, phonetic output is  the 

last step in the generation of  a sentence. An independent rhythm 

component simply has no place in the theory. For those scholars, 

then, the speech units are segments, phrases, c lauses, and sen— 

tences. (And i t  i s  quite interesting to see them struggle with 

units not foreseen in the theory, like syllables and phonetic 

words. )  Researchers who are not fully committed to this theo- 

ret ical viewpoint Operate with certain other units, such as speech 

measures or metric fee t .  Again, the reality of both kinds of  units 

can be studied from the point o f  view o f  production as well a s  

from that o f  perception. 

Practically all the issues I have outlined are treated in 

the papers contributed to this symposium. Production is  the main 

concern of the papers of  Allen, Bannert, Klatt, and Öhman et al.; 

perception is the focus in the papers o f  Carlson et a l . ,  Donovan 

and Darwin, Fujisaki and Higuchi, Huggins, and Nooteboom. 

Among the papers dealing with production, Bannert considers 

the e f f ec t  of  sentence accent on the duration o f  VC sequences, em- È 

ploying a rather complex concept—-vowel-to-sequence ratio V / ( V + C ) -  ! 

The relationship between the VC—unit and i ts  two parts represents 

a measure o f  the temporal structure o f  quantity o f  complementary 

length. 

ef fect  o f  the addition of  sentence accent to quantity in Stockholm 

Swedish; it remains to be demonstrated whether the unit is  a s  sig- 

Bannert shows that this unit is  useful in describing the 

nificant for perception as it i s  for production. 

The paper by Klatt presents a detailed scheme for the syn- 

thesis by rule of  segmental durations in English sentences. It is 

an almost pure example of  the approach that starts from an abstract 

linguistic description and ends up as a sequence o f  segments, whose 

durations are conditioned by other segments and by syntactic con" É 
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testing the output o f  K l a t t ' s  synthesis algorithm arrives a t  the 

conclusion that certain aspects o f  the durational pattern have 

greater perceptual importance than others. Vowel duration is more 

important than consonant duration; the durations between st ressed 

vowel onsets seem to constitute a particularly important aspect of 

sentence structure. 

The papers by Öhman e t  a l .  and by Allen concern themselves 

with production models in general. Öhman's et al. paper argues 
for a gesture theory of  speech production. Their examples deal 

primarily with the assignment o f  fundamental frequency and are 

thus somewhat outside of  the current topic. Al len's paper draws 

a useful distinction between descriptive models and theoretical 

models of  speech timing, and makes the intriguing prediction that 

theoretical models may be about to undergo substantial modifica- 

tion, primarily due to  the emergence o f  an "action theory" o f  

speech production. According to that theory, neural activity is 

hierarchically organized into successively higher levels of co- 

ordination, until the highest level of  a l l  can only be described 

in terms o f  the overall goal o f  the action. 

Among the papers devoted primarily to perception, Nooteboom 

presents a decision strategy for the disambiguation o f  vowel length 

in Dutch. 

of  applying i t  in ongoing perception. 

The strategy is complex, but listeners are fully capable. 
Fujisaki and Higuchi present 

' a n  analysis o f  the temporal organization of  segmental features in 

Japanese disyllables consisting only of  vowels, and find that al— 

though the onsets o f  the transition for the second vowel are di- 

stributed over a relatively wide range, a perceptual analysis o f  

the onset o f  the second vowel shows relatively l it tle temporal 

variation. It thus seems that the apparent diversity o f  the onset 

of  transition in various disyllables is  introduced to maintain the 

uniformity of  perceived duration o f  segments. Fujisaki and Higuchi 

consider their results supportive of  a model in which the motor 

commands and the articulatory/acoustic realizations of  successive 

Segments are programmed in such a way that the perceptual onsets 

of successive segments are isochronous. 

The last two papers are likewise concerned with speech rhythm. 

Huggins finds that a correct rhythmic pattern, which is  basically 

isochronous, enhances intelligibility, while a badly distorted 
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timing pattern impairs it seriously, even though al l  phonemes are 

identifiable. Donovan and Darwin deal with the perceived rhythm 

of  speech, and give special consideration to the problem o f  iso- 

chrony. Their paper tes ts ,  among others, a hypothesis that I had 

formulated in 1973 and discussed in more detail in 1 9 7 7 .  My ob— 

servation was that listeners tend to hear utterances as more iso- 

chronous than they really are, and that listeners perform better 

in perceiving actual durational differences in non-speech as com- 

pared to speech. I concluded from this that isochrony is largely 

a perceptual phenomenon. Donovan and Darwin have confirmed these 

resul ts .  They make two points in addition: f i r s t ,  that isochrony 

is a perceptual phenomenon which is not independent o f  intonation, 

and second, that it is a perceptual phenomenon confined to lan— 

guage--reflecting underlying processes in speech production. Dono- 

van and Darwin question the value o f  seeking direct links between 

syntax and segmental durations rather than indirect ones by way 

of  an overall rhythmic structure. 

I should like to propose a few direct questions for starting 

the discussion. What i s  the relationship between rhythm and syn- 

tax? How should rhythm be integrated into models o f  speech pro- 

duction and perception? What are the physiological constraints 

within which the production and perception of temporal structure 

must take place? What, indeed, is  the nature o f  the temporal re- 

lations within speech units? 
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