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CHAPTER I 

INTRODUCTION

In order to produce intelligible, natural sounding 

synthetic speech, it is necessary to have parsimonious 

descriptions of all relevant linguistic and non-linguistic 

features. Those linguistic and non-linguistic distinc­

tions encompass segmental and suprasegmental variables. 

Features of the individual phonemes have been described 

in detail, so that highly intelligible synthetic speech 

can be realized. The ability to produce natural sounding 

synthetic speech rests on a complete description of the 

ways in which suprasegmental factors affect the speech 

signal. Primary among the suprasegmentals is the Fg 

contour, which carries a large and multifaceted informa­

tion load. Various approaches have been developed for 

describing neutral declarative Fg contours which are ap­

propriate for a limited set of utterances. Further work 

in this area will be focused on expanding Fg generating 

rules to cover a wider range of syntactic structures, 

variation as a function of semantic emphasis and the 

effects of extralinguistic components.

One of the extra-linguistic factors which appears 

to markedly affect the speech signal is the level of 

formality of the speaking situation. Differences in



durational, fundamental frequency and apectrul charac­

teristics have been noted as a function of different 

speaking modes. It is important to know how applicable 

are data obtained under one speaking mode to other 

speaking conditions.

The current investigation was designed to capture 

two distinct levels of formality by sampling speech that 

had been read and speech that had been produced spon­

taneously. An interest in subtle acoustic differences 

prompted the use of lexically identical utterances which 

contained none of the gross hesitation phenomena normally 

associated with spontaneous speech. In order to elicit 

these lexically identical utterances, speakers were taped 

during unplanned conversations. These dialogues were 

edited, transcribed and then read by the original speakers.

A perceptual task was devised to allow for elicita­

tion of listeners' responses to the spontaneous/read (S/R) 

distinction under two conditions. First, as spoken, and 

second, with Fg contours flattened to the average value 

for the utterances. Certain duration and Fg parameters of 

the selected utterances were measured. These data were 

analyzed in an attempt to answer three specific questions:

1. Can listeners correctly identify an isolated 

utterance as having been read or spoken 

spontaneously?



2. Do listeners use the Fg contour in making 

S/R judgmentu?

3. Are there consistent differences between 

read and spontaneous utterances in certain 

duration and fundamental frequency measures?

The long-range goal of this research is the develop­

ment of a model encompassing all of the high and low level 
differences between the two speaking modes. Such a model 

should account for different degrees of spontaneity, as 

well as different levels of formality in reading. The test 

of the validity of such a model would be whether an algor­

ithm could be derived from it for altering the perceived 

spontaneity or "readness" of utterances. This investiga­

tion was the initial step towards this long range goal.
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CHAPTER II

REVIEW OF RELEVANT LITERATURE

Ilio litcruturo rovicwod in thia chapter io focused 

on three areas. The first and second areas arc Fq and 

duration. These are the two acoustic parameters which were 

examined in the current investigation of the S/R distinction. 

The third nrou io concornod with studios rolatod to the S/R 

distinction. Included are investigations which have estab­

lished differences between these speaking modes, as well as 

some work that points to potential differences between them.

Fundamental Frequency 

Physiological Correlates of Fundamental Frequency

Phonation is generally accepted to occur as a result 

of certain myoelastic and aerodynamic forces working in con­

cert (van den Berg, 1958). The myoelastic forces are asso­

ciated with contraction of the intrinsic laryngeal muscu­

lature primarily and with activity of certain extrinsic 

laryngeal muscles secondarily. The activity of these mus­

cles causes the vocal folds to be adducted and abducted, 

stretched and tensed. The aerodynamic forces are asso­

ciated with the breath stream escaping from the lungs which 

forces the adducted folds apart and also contributes to their 

closing.

Fundamental frequency change is most closely related to 

contraction of the cricothyroid (CT) muscles. Increase in
i

Fg as a direct result of CT contraction is well documented



(rnnhorii-Audornon, J957; Knlnuki, 1950} Liobormnn,
'Jiiufiiuh 1 inii, llui'i'lu undUuy, 197U). CT uutlvily cuuooo Fg 

rnising through On increase of long!tudinnl tonoion on the 

vocal folds. A loso importont contribution to raising of 
lg niiiy occur through contruction of tho uupruhyoids which 

rcsulto in an increase in vertical tension (Borden and. 

Morris, 1900).
Relaxation of the contracted CT seems to be the most • 

important factor in lowering of Fg (Sawashima, Kakita and 

lliki, 1973; Collier, 1975; Prickson and Atkinson, 1976). 

There aloo appears to be an active, if minor, Fg lowering 

component as a function of contraction of the strap mu8cles 

which alter the position of the larynx in the neck (Lieber- 

rnan ct al., 1970; Ohala, 1970; Atkinson, 1973; Sawashima 

et al., 1973; Boor, 1975; Collier, 1975; Macda, 1976).

The degree to which this active Fg lowering mechanism is 

functional may be idiosyncratic and vary throughout a given 

speaker's Fg range (Atkinson, 1970.). If all muscular forces 

are held constant, changes in Fg will occur as a function . 

of subglottal pressure variation'. Although Lieberman (1967) 

attributed FQ declination primarily to a fall in subglottal 

pressure, the amount of this contribution was probably over­

estimated.

Linguistic Correlates of Fundamental Frequency .

The p h y si o lo g ic al  m e c h a n is m s  thst underlie changes 
in fundamental frequency of the voice are controlled by the



linguistic requirements of the speaker. On the segmental 
level there uro a number of factors which affect funda- 

iiienl.nl f ruipinncy. Cnclt vowel la purported to Ituvo an in­

trinsic fundamental frequency which is associated with 

relative vowel height (Lehiste and Peterson, 1961). Al­

though this acoustic characteristic of vowels is well- 

documented in production of isolated words and carrier 

phrase-type utterances, it may not be realized in connected 

narrative typo discourse (Umcdu, 1901).

In addition to intrinsic Pq O, the level of the Fg 

peak associated with the vowel,' the direction of movement 

oT fg, rate of movomont and duration of movement are con­

ditioned by the preceding consonant (House and Fairbanks, 

1953; Lehiste and Peterson, 1961; Maeda, 1976; O'Shaughn- 

cssy, 1976). These differences, which can be explained on 

the basis of events occurring at the level of the larynx 

have been found to serve as cues in the voice/voiceless 

distinction (Haggard, Ambler and Callow, 1970).

Fg ,  along with duration and intensity, has been shown 

to vary with degree of lexical stress (Fry, 1958; Lieber- 

man, 1960; Morton and Jassem, 1965). Fg and duration ap­

pear to have primary cue value in perception of lexical 

stress, although their relative contribution is dependent 

upon a number of variables. These variables include p o s i ­
tion in the utterance and idiosyncratic speaker and listener 

differences (Nakatoni and Aston, 1981).
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It is logical to assume that Fg would be an effective 

cue to sentential stress, although the notion of sentential 

stress is less clear cut thun that of lcxicul stress.

Uolingor (1950) has suggested that the concept of stress, 

at the sentence level, associated with force of utterance 

and intensity, should be replaced by the notion of pitch 

prominence.

Fundamental Frequency Contour 
It is recognized that intonation is a perceptual de­

scription of the instrumentally defined Fg contour. However, 

this distinction is not always maintained in the literature. 

Therefore, in the following review the terms Fg and intona­

tion will be used interchangeably.

Any characterization of the Fg contour is complicated 

by a number of factors. First there are the various cor­

relates of Fg which are responsible for considerable varia- 

tion--intrinsic vowel Fg ,  phonetic environment and syn­

tactic structure. Second, the Fg contour appears to have a 

number of independent functions. Third, as a consequence 

of these first two factors, there is no generally accepted 

system for describing Fg contours.

Functions of the Fg Contour

Danes (1960) divided up intonation function into two 

primary and two secondary categories. The two primary 

structural functions are the delimiting or integrating of

«



words u/ithin o sentence (breaking it up into phrases) and 

the signalling of thcinc and rheme (or old versus new in- 

I it nnn I i on ) . I l m u u  two oporotiunu uro uyntnctie and semantic 

respec Lively. According to Dunes' broukdown, intonation also 

11• i :> I.wo secondary or mudol functions. Thu Tirst of theso 

is t o  i n d i c a t e  whether the sentenco is u ststement or a 

question; the second modal function being the indication of 

the affective state of the speaker.

I.aeh of thoso four functions io embodied in a single 

contour and one of the fundamental tasks of the investi­

gator of intonation is. to isolate those aspects of the con­

tour associated with oach. Dy necessity research proceeds 

as though it is possible to consider them individually. 

Different investigators place varying amounts of emphasis 

on the different functions of intonation.

In addition to the four functions described by Dsnett 

(1960) the Fg contour serves a phonemic function when move­

ment of the Fg contour allows for distinction between voiced

and voiceless sounds. It also gives lexical information
>

through the role that it plays in signalling stress dif­

ferences. A complete listing of all of the functions of the 

Fg contour would also have to include providing information 

as to the speaker's sex, age (Collier, 1975) and linguistic 

background (Lieberman, 1967)*

Wang (1972) points out that the intonation contour is 

produced within the c on st r ai n ts  of certain o pe rating
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charncl.cri.utico oF the opoech production mechanism which 

,'irc highly i dionyncratic . This consideration, in combina­

tion u/Lth all oF Lhc Functiona attributed to intonation, 

make Lho Fg contour a highly Fruitful', iF complicated area 

For investigation. Acouutic oFFecto aooociatcd with these 

wiirioii!) Functions will he deacribed in a later aoction on 

"AcouaLie Studies oF the Fp Contour." .

Impressionistic Poocriptiona oF Intonation

Level analyses. Much oF the earlier work on intonation 

grew out oT pedagological. nccda oF tcaclicra oF Lnglioh as a 

second language. Although a large number oF systems emerged, 

they can be grouped into two general categories. The first 

large category that covers the work of American linguists is 

baaed on an attempt to describe intonation os a series of 

phonemic pitch levels. The early approaches of Sapir (1921), 

(Jlooinfiold (1955) and Wells (1945) were attempts to de­

scribe the suprasegmental aspects of pitch and the resulting 

intonation contour in a form analogous to segmental analysis. 

Intonation was considered a morphemic entity comprised of a 

series of pitch phonemes.

These early works were followed by the more detailed 

"level analyses" of Pike (1945) and Trager and Smith (1951). 

Pike attempted a complete description of one dialect of 

American English using four pitch phonemes or levels.

Trager and Smith included various types of juncture in their 

analytical system which treated pitch and stress as indepen- 

den t.



Through the assignment of otrooo pluccmcnt rules,

Chomsky nnd llnllo (1960) und Hallo ond Koyncr (1971) 

luivi! iiI.I.nnipI.oil l.o predict sentence stress petterns from 

surface structure. Uresnan (1971) expanded the Chomsky 

and Halle system to include doop structure considerations. 

These three stress assignment systems ore assumed to be part 

of linguistic competency only, and not necessarily reflected 

in physical reality.

Li Herman (1975) developed a metrical system for pre­

dicting primary stress of neutral intonation contours. Al­

though originally no claims .were made as to the shape of 
the Tg contour, a subsequent computer program was devised 
for generating FQ contours within the framework of this theo­

retical model (Pierrehumbert, 1981).

Dolingcr (1958, 1972) takes issue with these last three 

approaches on two counts. First of all, he feels that a
phonemic approach to intonation analysis does not make sense

«

because of the semantic discontinuity of phonemes as well as

their relationship to a number of different articulatory
*

correlates. Second, he believes that syntactic considera­

tions only indicate which syllables are likely to be stressed 
It is semantic and emotional highlighting which determines 

final stress patterns.
i

Contour analysis. The so-called British school of in­
tonation uses contours or a series of configurations. i
Palmer (1922) devised a system which catalogued configura-



II
tions for three parts of the intonation contour— the nu­
cleus, the head and the tail.

A s urn uwl wi 1. more uimpliulic tipprouult wiiu LhuL of Arm-
%

strong mul Wurd (1926). They described two possible in­

tonation contourn--Tuno T and Tune II--which wnro oooignod 

to an ii1.1.oranoo dopendintj on whothor it was u utatomont, 

conimfind, "you-no" question or intorrogativo-word question. 

Other systems have been devised by Jassem (1972), Halliday 

(1967) and Crystal (1969). These contour analysis systems 

have suffered from having either too little or too much 

detail.
O'Connor and Arnold (1963) provided a thorough de­

scription of colloquial English intonation using a graphic 

system of small and large dots. They described a variety of 

tunes associated with the head, nucleus and tail of intona­

tion contours of different sentence types.

Acoustic/Perceptual Studies of Fundamental Frequency Contours 

Neutral intonation contours. There ore numerous .re­

ferences in the literature to contrastive stress and em- 

phatic stress which are functional at the sentence level 

(Dolinger, 1958; Lehiste, 1970; Berman and Szamos, 1972; 
Hirst, 1976). Implicit in the notion of those different 

typoo of otroso is that a b aseline exists against which a 
given pattern con bo judged. Such a basic pattern is re­
ferred to as a "normal" or "neutral" intonation contour 

(0 'Shaughnesay, 1976; Stockwoll, 1971)* 0 1Shoughnessy
suggests that "...the speaker apparently adopts a strategy
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of deviating from the 'normal' pattern to signal some 

linguistic or phonetic message to the listener." (p. 397).

The concept of main sentential streoo is central to 

characterization of a neutral contour. Although this is a 

particularly murky concept, numerous references to main 

otreas arc made in the literature. Bolingor (195B) and 

Chomsky (1971) both suggest that main stress tends to 

occur toward the end of the utterance, although the mechan­

isms which they propose for its assignment uro vastly dif­

ferent. l3olinger'3 mechanism, related to "new" versus "old" 

information is semantic in nature. Chomsky, on the other 

hand, ascribes stress assignment to "...special grammatical 

processes of a poorly understood sort." (p. 199). Atkin­

son (1973) found that listeners tend to assign main stress 

toward the end of an utterance even in the absence of typical 

Fq behavior associated with main stress. Uldall (1960) has 

suggested that neutral intonation contours have relatively 

narrow ranges and less change in Fg toward the end of the 

utterance.

At least one linguist rejects the notion of the neutral 

intonation contour (Schmerling, 1974) .on the basis that neu­

tralness could only be assigned to a sentence or utterance 

with no meaning. It is unclear as to whether this neutral 

pattern is supposed to be manifest acoustically or whether 

it is simply a mental image of a normal utterance (Coker and 

Umeda, 1971).



Declination. It is possible to look at localized 

utlribuluu of Lho Fg contour or to emphasize more global 

Features. The best documented global feature of Fg con­

tours is declination. The declination effect was described  
in 19/3 by I'Hurt and Cohon au a gradual downdrift of pitch 

from tfic beginning to the end of an utterance. Possibly 

ns a consequence of the fact that it occurs in a large 
number of unrelated languages (Pierrehumbert, 1978),-de­

clination has been considered a language universal which 

is performance based (Licbcrman, 1967; Mncda, 1976). 

through u series of experiments using r'eitorant speech tech 

niqucs (libcrman, 1977) it has been demonstrated that this 

downdrift has a place in the linguistic system of American 

Lnglish (Urcckenridge, 1970).

Ilarlicr work on declination characterized this phe­

nomenon by use of a negatively sloping line drawn by eye 

through or connecting the valleys of the intonation con­

tour (Macda, 1976). Later work has suggested that in addi­

tion to the "baseline" declination, a line drawn connecting 

the peaks of the Fg contour is also negatively sloping. If 

both the topline and the baseline are drawn for a single 

utterance it will be seen that the topline has a more nega­
tive slope (01Shaughnessy, 1976; Cooper and Sorenson,

1981). The space described between these two converging 

lines can be considered to be the intonation envelope 

(Cooper and Sorenson, 1981).
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Because of proven perceptual relevance of the topline 

(Urockonridgc, 1970) and the relative ease with which the 

topline enn bo drawn no compared with tho bnnclino, recent 

efforts have attempted to describe the topline. Pierre- 

humbcrt (1901) describes a computer program for synthesis 

of Fg contours. This program is based on the assumption 

tin'it intonation contours can best be described by target 

values (pitch peaks) and transition rules that describe the 

movement of Fg between the peaks.

Cooper and Sorenson (1981) have attempted to character­

ize the topline for a variety of sentences with different 

syntactic structures. Through comparison of Fg data with 

several possible models, they concluded that Fg topline 

could best be described by a single line connecting the 

second through the final peaks, with the initial peak located 

somewhere above the line. This system was seen to be more 

or less effective for sentences containing complement clauses, 

as well as simple sentences. It worked less well when ad­

jectives and adverbs were included, in the presence of sub­

ordinate restrictive relative clauses and parenthetical 

clauses. These other syntactic permutations created elbows 

in the topline either going upward or downward depending on 

the utterance.

All of the topline contours displayed by Cooper and 

Sorenson were negatively sloped or falling. There are a 

limited number of references in the literature to rising 

Fg contours (Palmer, 1922j Crytal, 1969; Pierrehumbert,
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1900). They can be considered atypical since the vast 

majority of utterances have falling toplines.

Localized attributes. In addition to the global 

aspect of declination much emphasis has been placed on de­

scribing the more localized attributes which cover one or 

two words at most. A series of experiments on Dutch in­

tonation hove isolated a number of distinctive patterns 

that arc superimposed on the gradually declining baseline 

(Cohen and t'Hort, 1967; Collier and t'Hart, 1972; t'Hart 

and Cohen, 1973). Those patterns include the "hat pattern", 

the "valley pattern" and the "cap pattern." These patterns 

each reflect different Fg rise, fall and peak behavior.

Maeda (1976) investigated Fg contours of American 

English and found that he was able to characterize a limited 

number of declarative sentences using the five attributes 

of baseline, rise, lowering, peak and a rise on Fg plateau. 

Sentences synthesized with intonation contours assigned on 

the basis of these attributes were perceptually acceptable.

Much of the work on localized attributes of the intona­

tion contour has been concerned with various short duration 

movements of the Fg contour and their relationship to var­

ious functions associated with it. The major accepted role 

of intonation is in syntactic grouping (Lea, 1972; Olive,

1975). Although the syntactic structure of an utterance 

can certainly be derived from monotone speech, the intona­

tion contour can aid in the process of parsing into con-
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s; 1. i I.licit I. 5il.rucl.uro (dlonaon, J96'l; Lon, .1973; Wingfield 

,’iiul Klein, J 9 7 I ). lhin in particularly true when am- 

liii|iiil. y in |) resell I. (111. n.’cLor, 1978).

I In; marking oT phrase boundaries by Fg is usually ac­

compli shod by a aluirp rise at the beginning of the phrase 

and a ah.’irp Pall at ilu urouo (Lea, 1973; U 'Shuughnoosy, 

1 9 7 6 ) .  Ilu: terminal Pall at the end oP a uontonco is usually 

lower in Frequency than the previous falls (0'Shaughnessy, 

1 9 7 6 ;  Mauds, 1 9 7 6 ) .  Continuation rises oPten mark non­

terminal Palls within sentences, signalling that more is to
1

coinc (Danes, I960; Coker and Umeda, 1971; 0' Shaughnessy,

1976).

Pointed to this syntactic segmentation is the notion 

that Fg may be Functional in indicating juncture For phono­

logical units larger than the sentence (Lchiste, 1979;

Umeda, 1978).

Semantic highlighting is another well-recognized 

Function oF the Fg contour. This highlighting occurs with 

less predictable words or anaphoric referents (DaneS, 1960; 

Holliday, 1967; Atkinson, 1973; 0'Shaughnessy, 1976). Pre­

sumably the more important, or unusual a word is, the higher 

the Fg (01Shaughnessy, 1976). It has been suggested that 

syntactic information is relayed by the direction oP Fg 

movement, while semantic inPormation is rePlected in the 

degree oP movement (Adams, 1969; O'Shaughnessy, 1976).

Localized attributes ore also aFFectcd by the phonetic 

influences already noted. 0' Shaughnessy (1976) found that 

number and closeness of Fg accents can aPfect the height



of lho r() ponks. Whon o number of occonto are close to­

gether, and when there is a relatively large number of them, 

pooka w i J 1 bu lower.

In uddiliun to the linguistic determinants mentioned 

above, r() ulso varies with certain non-linguistic factors. 

Listeners hove been shown to be ablo to identify speakers 

(Abbcrton und Fourcin, 1970), and emotional modes (Uldall, 

1960; Licberman and Michaels, 1962), on the basis of Fq 

contour information alone, when segmental information has 

been eliminated. Certain differences in the FQ contours of 

female versus male speakers have been observed (Brend, 1972; 

Nakateni and Aston, 1980).

Results of a number of studies had suggested that less 

fundamental frequency variation occurs with increased rate 

(Lee, 1956; Koshikawa, 1962; Bolinger, 1965; Lightfoot,

1970; Stockwell, 1971). When 0'Shaughnessy (1976) measured 

Fq change for a single talker speaking at different rates, 

he found that Fq rate change or slope was altered rather than 

the amount of variation. Whether a speaker sacrifices varia- 

tion or increases rate of F'q change when talking faster may 

be idiosyncratic and related to naturalness of the speaking 

situation.

Perceptual relevance of changes in Fq. Klatt (1973) 

provided some preliminary answers to the question of lis­

tener sensitivity to Fq movement. Using synthetic vowels 

with both steady and sloping F q he found that listeners 

are extremely sensitive to changes in slope of F q . He also
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found that perception of Ffl is not necessarily based on 

energy in the region of the Fg but the relationship of 

higher frequency componuntu. In general, it ueomo that 

the listener uses relative differences and dynamic aspects 

of Fg more than ubsolute values (Hadding-Koch and Studdert- 

Kennedy, 1964; Liebormon, 1965; Klatt, 1973).

Although declination seems to be universal (or perhaps 

because it is universal) t'Hart and Cohen (1973) report 
thut liuteneru arc not consciously aware of it. However, 

through manipulation of peaks in reiterant speech used in 

perceptual studies Pierrehumbert (1978) has demonstrated 

thut listeners expect it to occur. On the level of localized 

attributes tho Dutch group found that the slope of Fg is un­

important perceptually. Rather it is the placement within 

the oyllublc of the Fg peak that is most important. They 

also indicated that voicing interruptions had little effect 

on perception of F g .

Collier (1975) has stated explicitly that Fg is per­

ceived categorically and that much of the fine-grained move- 

ment within the contour is integrated into some patterns to 

which listeners respond as a gestalt. This notion of cate­

gorical perception of intonation contours is at least im­

plicit in the Fg description systems of Liebermen (1967).
At least one study (Carding and Abramson, 1965) has 

investigated listeners' consistency in grouping intonation 

contours and found that it u/ss not done with a groat degree 
of accuracy. Atkinson's (1973) comment that too little is
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known about perception of intonation to resolve the issue 

of categorical perception is probably still valid.

Temporal Phenomena

Speaking Kate

Estimation of speaking rate is one frequently used 

approach to describing timing in speech. Numerous measures 

have been employed in determination of speaking rates. One 

technique that has been used extensively is the word per 

unit time method (Gilbert and Burk, 1969; Lass and Lutz,

1975; Cartwright and Lass, 1976; Grosjean andvLane, 1976). 

Syllable per unit time.has also been used (Goldman-Eisler, 

1968). This latter method may be preferable to others be­

cause the average phoneme per syllable ratio of 2.7 appears 

to be less variable than the number of syllables or phonemes 

per word (Umeda, 1978).

There is, however, an inherent problem in interpreting 

any of these measures because their use confounds two separate 

variables— pausing time and duration of linguistic units.

Some indirect approaches to rate determination have been de­

vised which eliminate the pausing factor. These include 

average phoneme duration (Quinn and Umeda, 1978; Umeda,

1978) ratio of total speech time to number of phonemes per 

sentence (Quinn and Umeda, 1978) and average seconds per 

word (Goldman-Eisler, 1961b). Since duration and speaking 

rate appear to be separately controlled (Harris, 1978) com­

parison of results obtained using different methods should 

be done cautiously. References in the literature to dura-
i

tion and pausing separately will now be considered.
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Hesitation Pauseo

Hesitation pauses have been shown to be related to 

hicjh-lovol linguistic pi’ocooooo--priniarily ones of lexical 

choice and syntactic style. Because pauses in spontaneous 

speech are frequently followed by words of low transitional 

probability they presumably provide speaker planning time. 

These breaks in the speech stream have also been associated 

with level of verbal abstraction and degree of emotionality, 

but not with syntactic complexity (Goldman-Eisler, 1968).

Support for the psychological reality of linguistic 

units of varying sizes has been found in the placement and 

length of hesitation pauses (Mercer, 1973). Goldman-Eisler

(1972) presented evidence that presence and length of pauses 

could be used to differentiate between subordinate and rela­

tive clauses. Several investigators have argued for the 

psychological reality of Trager and Smith's (1951) phonemic 

clause on the basis of placement of pauses within utterances 

(Boomer, 1965; Dittman and Llewellan, 1967; Suci, 1967).

In an investigation of the grammatical and acoustic cor­

relates of unfilled pauses, Martin (1970) compared measure­

ments of pausal duration with listener judgments of pause 

location. The results of this investigation indicated that 

listeners sometimes perceive pauses to be located where no 

actual break in the speech stream occurs. These non-silence 

cued perceived pauses sometimes occurred following abnormal­

ly elongated syllables, or pseudo-pauses.
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Dura lion

A consideration of how various factors affect seg­

mental duration must be done against the backdrop of in­

trinsic phoneme duration. Inherent duration of vowel sounds 

has been found to be correlated with vowel height (House 

and Fairbanks, 1953; Peterson and Lehiste, 1960; House,

1961). Consonunt durations nppoar to bo determined by manner 

and place of articulation (Fischer-Jorgensen, 1964; Peterson 
and Lehiste, 1960). There is evidence that some of these 

intrinsic durational differences result from physiological 
constraints (Peterson and Lehiste, 1960) while others are 

learned as part of the phonological system (Lisker, 1974).

As many as nine factors may influence segmental duration 

(Coker, Umeda and Browman, 1973; Umeda, 1975). The effects 

of phonetic environment are well documented (Peterson and 

Lehiste, 1960; House, 1961; Raphael, 1972) as is the per­

ceptual load associated with variation in voicing (Danes,

1960; Raphael, Dorman, Freeman and Liberman, 1975;

Lehiste, 1976).9 >
Duration varies with lexical stress and together with 

Fg serves as a cue to the stressed/unstressed distinction 

(Parmcnter and TrevirTo, 1935; Fry, 1958; Morton and Jas- 

scm, 1965). The relative contributions of Fg and duration 

in loxiool stress may vary depending on certain syntactic 

and semantic highlighting considerations (Nakatani and 

Aston, 1901). Most of the variation in duration occurs in 

the unstressed vowel with stressed vowels being up to 50#
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longer llwm Lhoir tinstrcsscd counterparts (Purmonter and 

Ira vino, 19 35).

Syntax o m u l  i I. i onii duration through phrano-finul or 

propuuaol lengthening which may increase syllable duration 

by up to 3U'o (Goitenby, 1965; Klatt, 1976). Oiler- (1973) 

ha:: shown thut vowels in nonsense word-final syllables are 

longer than when in other positions. Klatt (1976) sug­

gests that only phrase and clause final lengthening are sig­

nificant und thut Oiler's results occurred because of con­

founding of word final and phrase final effects. These 
duration differences appear to serve as juncture cues 

(O’Malley, Kloker and Dara-Abrams, 1973; Lehiste, Olive and

Streeter, 1976; Streeter, 1978). Of all the factors that in-
%

fluence segmental duration those that have the greatest ef­

fect are voicing of the post-vocalic consonant and phrase 

final lengthening (Klatt, 1976). There is, however, some 

question as to the generalizability of these duration dif­

ferences (Umeda, 1975; Harris and Umeda, 1974).

Comparison of Speaking Modes
>

Temporal Phenomena

In this context comparisons will be made between spon­

taneous versus read speech, as well as between and among 

readings of different kinds of material. The bulk, of these 

comparisons is concerned with speaking rate.

Conventional wisdom would suggest that people speak 

more slowly when they are reading than when they are speaking
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!)|)oiit.:iii(M)ii!).ly. (Zmpricnl ovidcnco suyyoutn that thiu io 

not necessarily the case. Zwicky (1972) and Shockey 
(1973) have both found that aomo spoukcru apoak more rapidly 

whnn they orn talking upontonoouoly, whilo okhor speakers 

opoak Cantor when they arc rending. With both of these in­

vestigators ' work it is not clear what io ucLually being 

rnt;nr;u rod since the mououroo they used confounded duration 

of linguistic segments and duration of pauses.
In two studies concerned with intelligibility of speech 

produced at different speaking rates Pollock and Pickett, 

(1964) found that "slow" conversation was almost as rapid 

as "fast" reading. This suggests that while there is 
overlap in the ranges of rates of spontaneous speech and 

reading, spontaneity in general results in greater speaking 

rates.

Goldman-Cislcr (1961b) compared speaking rates for

different degrees of spontaneity in unplanned descriptions

and interpretations of captionless cartoons. She found that

degree of spontaneity and habit-strength affected speaking
\

rale, while level of verbal planning or propositional value 

did not. Speaking rate was shown to have an inverse re­

lationship with degree of spontaneity, but a direct re­

lationship with habit strength. In these investigations 

pausul time was carefully defined and shown to be the pri­

mary factor affecting speaking rate.

The range of rate variations in conversational speech
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moy bo on the average of only 4.4 to 5.9 syllables per 

second (Goldman-Eisler, 1956) or about 264-354 words per 

minute. This range of rates for conversational speech 

appears to bo significantly greater than that obtained for 

reading of the Rainbow Passage (Fairbanks, 1940), 167 to 

226 words per minute (Gilbert and Burk, 1969).

Most of the studies on speaking rate have not compared 

read and spontaneous speech, but rather have been concerned 

with different reading modes. If degree of carefulness 

within road speech modes is ordered, certain inferences 

can be drawn concerning how the variables under considera­

tion might change with spontaneous speech which is presum­

ably loss careful than the least careful read speech.

Significant variation in speaking rate has been found 

to be associated with material read in different contexts. 

Molter (1974) observed increased rate of selected words 

when sentences were read in narrative contexts compared to 

when they appeared either in unrelated lists of sentences or 

embedded in carrier phrases. Identical sentences appear to 

be read more slowly when in random list order than when read 

in narrative context (Umeda, 1978).

Relative duration of speech segments may change with 

structure of the speaking situation. Vowel duration had been 

found to vary significantly with the number of syllables per 

word (Lehiste, 1970; Barnwell, 1971; Klatt, 1973; Lindblom, 

1963) when measurements were made of nonsense words, lists 

of words, and words in short phrases or carrier phrase sen-
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Lonccs. I his vowel duration dependency on number of syl­

lable:; per word oppoursi not to function in the connected 

can I * • x I 111 o (I e (IImiwIm, 1972; llnrrin and llmndn, 1 9 7 A ) . Morris 

and Umeda have omjcjoo tod that prosody may pluy a different 

ruJc in various upoukinij modes.

A salient feature aaaociatcd with opontnncous speech 

is the presence of hesitation phenomena: repetitions, false 

starts, rilled pauses and unfilled pauses (Macklay and Os­

good, 1959). Unfilled pauses are moro abundant, of longer

duration and occur more frequently within phrase boundaries
\

for spontaneously produced speech samples (Goldman-Eisler, 

1960).

Low-level Phonetic and Phonological Differences

Shockcy (197-i) examined phonological and phonetic re­

ductions in lexically identical read and spontaneous utter­

ances. She found slight quantitative differences in low- 

level processes between the two speaking styles, but no 

qualitative ones. Some of the properties that were found to 

be more heavily represented in spontaneous speech were schwa 

deletion, monophthongization, vowel centralization and flap 

deletion. Zwicky (1972) investigated phonological charac­

teristics of casual speech and assumed that the reductions 

were a consequence of greater speed as a function of decreased 

formality.

Lindblom (1963) came to a similar conclusion regarding

vowel duration. He s u g g e s t e d  that reduction of acoustic
vowel space was a function of greater speaking rate. While

0
1 '•
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speaking rnto is probably one of the variables that af­
fects vowel reduction, other factors such as style (Shockey, 

\ ' ) ' / i) ini«I degree of stress ((lay, 1970} llnrriu, 1970) con­

tribute to this phonetic process.
Lnbov (1966) investigated the absence of preconsonantal 

a nd  f i n a l  /r/, oubsti tutiono of /d/ and /t/ for /*i/1 &nd /d/, 

and incrcusc in relative height of two vowels. Each of these 

phonetic changes increased as speech became more casual.

Smith (1970) used a technique similar to Shockey's

(1973) approach for eliciting lexically identical spontaneoua 

and read utterances from deaf children. She found that for 

0Q?u of her population, the road versions of utterances were 

more intelligible than their spontaneous counterparts.

Conclusions

There is a large body of literature on Fg and duration 

cataloguing the numerous factors which affect these para­

meters of the speech signal. Most of these investigations 

have been carried out on read sentences. A few studies have 

been done comparing temporal phenomena for readings of dif- 

ferent kinds of material and comparing spontaneous and read 

speech. Only Shockey (1973) and Smith (1970) have used 

lexically identical read and spontaneous utterances. Given 

the extensive and multifaceted role that Fg plays in speech; 
there is clearly a need to investigate its function in dis­

tinguishing botwoon lexically identical read and spontaneous 

utterances.
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CHAPTER III 

PROCEDURE

Eliciting Read and Spontaneous Speech Samples

In order to make comparisons between read and spon­

taneous speech it was necessary to elicit lexically identi­

cal utterances under both speaking conditions. This was 

done by recording speakers in unplanned discussion, transcri­

bing this spontaneous speech and having the speakers read 

their transcribed conversations.

In obtaining the spontaneous utterances it was neces­

sary to compromise between the need for an appropriate acous­

tical environment and the need for recording conditions that 

would encourage spontaneity. The speakers had experience in 

making recordings and appeared able to speak with a reason­

able degree of spontaneity and fluency in a recording booth. 

Originally four speakers were recorded (two male and two 

female) but one of the female speakers was eliminated because 

her conversation contained too few of the syntactically sim­

ple sentences that were to form the bulk of the corpus.

A topic for discussion was suggested before the re- 

cording sessions although speakers were told they could talk 

about anything, including their feelings about the recording 

booth and the recording session. The conversations were 

dialogues either between the investigator and the speaker 

(CF) or between two speakers (JP and KM). Approximately
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one-half hour of spontaneous speech was recorded for each 
of the three speakers.

The convorootions woro transcribed adhering as closely 

as possible to the original utterances. Although false 

starts, repetitions and filled pauses were eliminated and 

syntax was corrected in the transcriptions, only a minimum 

amount of change was made in order to make the spontaneous 

.utterances suitable for reading. The transcriptions were in 

the form of a script for a play. Each speaker's part was 

marked by his or her initial. Speakers first read the whole 

transcribed conversation without having seen it, then re­

read it twice. They were unaware that only certain sentences 

were of interest. For the present investigation only sen­

tences from the initial reading were used. Approximately 

two weeks elapsed between recording of the spontaneous con­

versation and the read transcription.

Two of the speakers (KM and CF) have lived in northern 

New Jersey all of their lives. The third (JP) is a native 

of Brooklyn, N.Y. and appears to use a dialect consistent 

with that geographical area.

There was a great deal of variability among speaking/ 

reading styles. KM was an extremely articulate speaker who 

tended to dominate the conversation. His spontaneous speech 

contained a large number of false starts. These may have 

been a mechanism he used to retain the conversational ball 

during verbal planning periods. KM's reading was fluent.

When lexically identical spontaneous and read items were
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compared, they sounded very much alike. His reading sounded 

relatively spontaneous and not at all stereotypic. KM's 

rnudimj might be compurcd to that of well-trained news­

casters who have learned to avoid a blatantly obvious read­

ing style.

In comparison to KM, JP was somewhat less fluent and 

less articulate. He tended to have filled and unfilled 

pauses, and repetitions in his speech when he was involved 

in verbal planning. These differences between KM and JP may 

have partially been a function of KM's greater experience 

in doing recordings for speech research. JP was a stereo­

typic reader who sounded like he was reading when he read.

Of the three speakers his speech seemed to differ the most 

between read and spontaneous versions.

CF presented a different picture altogether. Her spon­

taneous speech sounded somewhat hesitant, more so than it 

ordinarily does. This was the first time she had been used 

as a speaker for speech research at Bell Labs. CF's read 

speech was more expressive than her spontaneous speech. She 

appeared more formal when speaking spontaneously than she 

did when she read. This subjective observation may explain 

some of the trends found in her data.

Description of Corpus

From over 400 utterances generated across speakers,

66 were excised to be used in this study. The utterances 

were chosen to conform to the following criteria:
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1. Were produced with no perceptible background 

noise, e.g., movement of a chair or inter­

ruption by the other speaker

2. Contained no filled pauses, repetitions, 

false starts, laughing, coughing, etc.

3. Contained no obvious low level phonetic 

differences between the two versions, e.g.,

"gonna" vs. "going to"

4. Were statements

5. Were grammatically acceptable for written 

language

Seven of the 66 utterances were eliminated from use in 

the perceptual study because of syntactic complexity. Six 

of these were used as practice items and were included in 

the acoustic measurements.

Not all of the utterances were complete sentences.

These were either one word utterances, phrases or dependent 

clauses. Lists of the utterances used are in Tables 1, 2 

and 3. There are 25 utterances for CF: 19 sentences and 6 

sentence fragments. KM had a total of 21 utterances: 18 

sentences and 3 fragments. For JP there were 20 utter­

ances: 13 sentences and 7 fragments.

It was originally intended that unfilled hesitation 

pauses would be a controlled variable with half the utter­

ances containing such pauses and the other half not con­

taining them. In this context a hesitation pause is defined 

as a silent period in excess of 25 cs. Upon close examina-
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TABLE 1.--Utterances for Speaker CF

1. This is what frightens men. 

n2. feminism.

3. This is ju81 what men are afraid of.

4. everybody's freedom might bo considered a threat

to someone else.

^5. If you're satisfied with it, then you are developing 

yourself.

6. 1 didn't assume that.

7. I have a list of things I won't do.

8. You don't know who contributed how much.

9. That's between you and me and the microphone.

a10. But I will start to do that shortly.

all. No;
L

12. 1 should be, but I'm not.

13. It has been suggested to me that I spend more time 

on that.

14. I'll have to make some positive plans. 

a15. Something that they need.

16. You'll help me do that.

17. That's effective communication. 

a18. Yeah.

a19. Norrie.

20. You said a Tuesday would be good.

21. Next Tuesday's no good.

i



TABLE 1.--Continued

^22. You know there's a Chinese restaurant in Plainfield.

23. I know of a good Italian restaurant in Plainfield.

24. Maybe you should try it in your sneakers first.

23. I specifically asked her about articulation.

a Sentence fragments

b Not included in the perceptual study
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TABLE 2.--Utterances For Speaker KM

1. There io no N.Y. written accent.

2. Ihuy'rc losers.

3. They're not as healthy.

A. This is an aptitude test.

5. It measures innate ability.

6. They tend to lose things literally.

9. It's almost a psychological thing.

10. Not one of them had to do with teaching.

14., That's the mark that you've made it.

15. I can't get that excited about the SAT scores falling.

16. I don't think that's our job.

^1U. Some European systems work that way but I couldn't 

see it.

19. We've always been cranking out kids who were only 

marginally literate.

20. I've never seen the room that Norm's in.

21. I've never even seen it.

22. You read the same language.

23. That's always the instinct.

^24. No, he couldn't.

25. And the others found jobs where they could be 

trained.



TABLE 2.--Continued

u26. And you wonder how they're going to make 
n27. But they're not the ones taking the SATa.

a Sentence fragmento 

b Not included in perceptual task
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TABLE 3.--Utterances for Speaker JP

1. I'm not teaching the brighter kids.

112. Well, first of all, lot's look at it from the math

a n g l e .

3. They don't have that answer in their head. 

ll4. But 1 have the average kids.

5. I don't have any of the advance classes.

6. You know he'll be able to divide mentally in his

head.

a7. But the slower kids can't do it, and they don't 

want to do it.

^8. In a graduate course one professor said something 

that made so much sense.

9. We can't send everybody to college.

10. He's got a personality that doesn't quit.

11. He can liven up any conversation.

a14. No.
a15. Their lack of ability in just fundamental arithmetic.

16. He'll pick it up.

^17. He says, "You know someone's got to be a garbage man." 

a10. Eddy Vent.

19. He's excellent with his hands.

20. He's a dynamite person.



TADLC 3 

n 21.

2 2 .

36
.--Continued

In the sense that he doesn't sit down and read 

n hook.

1 still find that utterly amazing.

a Sentence fragments 

b Not included in perceptual study
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Lion of the opeoch that was produced it vi/oo seen that hesi­
tation pauses rarely occurred with fluently produced syn­

tactically simple sentences. Of the 66 uttornncoo only two 

(CfU and KM6) contnincd pauses. Their durations wore 110 cs 

and 33 cs respectively.

The absence of hesitation pauses might be anticipated, 

since the range of sentence lengths is only four to seven­

teen syllables, with a mean of 0.79. If the sentence repre­

sents on "apperceptive unity" os has been suggested (Blumen-

thal, 1970) and hesitation pauses function as planning time
\

for the speaker (Goldman-Eisler, 1968) it is not surprising 

that hesitation phenomena should be sparse in fluent, rela­

tively short simple sentences. Presumably the simple sen­

tence represents a complete thought, the elements of which 

are likely to have been generated in a wholistic way rather 

than pieced together as an associative string.

The primary liability associated with-investigation of 

spontaneous speech is the inability to control the lin­

guistic structure of the utterances that are generated. 

Certain syntactic structures or tokens of speech segments 

may be required for a particular analysis. Whether or not 

these will be available cannot be predicted.

.Much of the emphasis of the present study was on the 

fundamental frequency contour. This acoustic phenomenon 

is extremely sensitive to minor syntactic variation, lexi­

cal choice and semantic emphasis* None of these three
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variables were controllable to any groat extent. In 

selecting 'the uttcrancoo, every effort was made to keep 

I I i imii as  s y n t a c t i c a l l y  homogeneous uu possible. Given that 

the utterances had to conform to the five criteria listed 

above, there was little room for syntactic weeding. There­

fore, the utterances of the corpus exhibit considerable 

syntactic heterogeneity.

A simple structural breakdown of the utterances is 

provided in the Appendix. There are certain similarities 

among some of the utterances, but many more differences.

The vast majority of them have either a personal or demon­

strative pronoun as the subject noun phrase. Frequently 

this pronoun is contracted with the copula or auxiliary 

verb. There are as many breakdowns of the main predicate 

verb phrase as there are sentences. This heterogeneity may 

account for much of the variance seen in the data.

Computer Facilities

Completion of. the present study depended on use of the 

computer facilities in the Communication and Speech Analy­

sis Department at Bell Laboratories in Murray Hill, N.J.

The system consists of two computers, a Digital Equipment 

Corporation PDP 11/45 (Capacity: 128,000 sixteen bit words) 

and a System Engineering Laboratories (5EL) 75 (Capacity: 

64,000 thirty-two bit words). These two systems sre con­

nected by hardware and software and share a single hier­

archical file system. The SEL terminal (which is one of 

four SEL units connected to the PDP 11/45) provides inter­



39
active time-shared access to the PDP 11/45 which is the 

main storago system. Communication with the programs of 

the SCI in done through n Tektronix Momoocopo and a key­

board. A Hewlett-Packard Display Unit provides visual re­

presentations that include the acoustic waveform, pitch tracks, 

and spectral sections.

The 5CL software system includes an array of inter­

active programs for analysis, editing and synthesis of speech, 

for the present study programs performing the following tasks 

were utilized:

1. Digitization of the speech wave from audio tape 

at 10,000 samples per second.

2. Examination and editing of the speech wave.

The speech editing program yields a visual re­

presentation of the digitized speech wave with

a cursor that can be located at any sample point.

By placement of the cursor it is possible to 

define the boundaries of any segment of speech 

for audio playback and/or permanent storage in 

a speech file.

3. Automatic calculation of the mean Fg of the 

speech signal between any two designated 

sample points (which differed by 10 msec).

4. Extraction of fourteen parameters of the 

speech signal. It is "possible to obtain Fg 

and relative amplitude values; these are pre­

sented at ten milli-second intervals. The Fg



values arc derived through an Fg tracking 

algorithm that averages over two to three 

pitch periods. Those values nro then used in 

a Linear Predictive Coding (LPC) unalysiu 

which yields twelve pseudo-area parameters 

representing spectrum. -LPC analysis is a 

method of representing speech with a greatly 

reduced amount of information. Instantaneous 

amplitude values are compared with a number of 

previous ones; in this case the number is 

twelve. Differences between an instantaneous 

amplitude value and earlier amplitude values 

reflect the cross sectional dimensions of the 
vocal tract along its length.

Synthesis of sentences from the fourteen speech 

signal parameters. The Fg, amplitude and LPC 

parameters can be used to generate high quality 

synthesized speech.

Manipulation of speech parameters. There is 

a program which allows the value of any sample 

point to be altered for any of the fourteen 

parameters described above.

Generation of audio tapes. Audio tapes can 

be prepared using a playback routine with any 

specified format.
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Porcoptuul Experiment

Purpone
Given the need to relate poasible acoustic dif­

ferences between road and spontaneous speech to listener 

judgments, a perceptual experiment was conducted with.three 

purposes. first of all, the perceptual task was designed 

to discover to what extent listeners could correctly iden­

tify utterances as having been read or produced spontaneously 

when the utterances were presented individually and out of 

context. A second purpose of the perceptual experiment was 

the assessment of the role of Fg contour information in the 

S/R distinction. The final purpose of the perceptual study 

was to obtain information upon which to base a choice of 

acoustic measurements.

Preparation of Stimuli

In order to assess the contribution of Fg contour infor­

mation to the S/R distinction it was necessary to present 

both read and spontaneous versions prepared under two con­

ditions. The first of these was the unaltered condition 

(UA) in which the sentences were excised from the dialogue, 

digitized, submitted for LPC analysis and synthesized, but 

not otherwise manipulated.

The other condition was the altered one (A). Sentences 

were prepared for the A condition through use of two of the 

interactive programs on the computer facility described above. 

The initial step in generating the A versions was to calculate 

the average Fg across voiced segments for both versions of
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ouch of Iho uttoruncos. Then the Fq contours wore flat- 

Luned ut the level of the mean Fq for each version. This 

m/m .1: m.'cnmp I i ulmd through suiting the Fq oT the initial and 

final samples of each voiced segment to the mean Fq and 

smoothing the contour between them. Contour movement was 

eliminated while differences in average Fq between versions 

was preserved.

Perceptual Judgments

Participants in the perceptual experiment listened to 

two repetitions of each utterance in isolation and were re­

quired to make two judgments. These judgments were whether 

they thought the utterance was read from a text or was spoken 

spontaneously, and how confident they were in their choice.

In addition to these quantifiable results, listeners were 

asked to indicate the basis upon which they made their de­

cisions. Copies of instructions to the listeners and the 

response sheets are in the Appendix.

Listeners and Experimental Design

Forty sophomore and junior speech majors enrolled in a 

course in articulatory phonetics at Douglass College served 

as listeners. The perceptual study was conducted at the 

beginning of the semester so that these listeners could still 

be considered phonetically naive. The forty listeners were 

divided up into four groups of ten subjects each.

Each of the sentences listed in the corpus occurred in 

four different version/condition combinations: UA/S, A/S,



UA/R nnd A/R. Given a total of 59 sentences across 

speakers, two voruionu (R and 3) and two conditions (UA 

and A) there wan a total of two hundred thirty-six (236) 

sentences used in the perceptual study. In order to avoid 

the effect of prior presentation of a version/condition 

c o m b i n a t i o n  on later occurrences of the same utterance in 

other version/condition combinations, a Latin square type 

presentation was used. In this type of experimental schema 

all possible factorial combinations appear only once. Fol­

lowing is a breakdown of the version/condition/utterance 

combinations heard by each of the four listener groups.

Utterance Version/Conditions Heard by Each Group 
Numbers Group 1 Group 2 Group 3 Group 4

1-15 UA S A S A R UA R
16-30 A S UA S UA R A R
31-45 UA R- A R A S UA S
46-59 A R UA R UA S A S

This breakdown limited the listeners within each group to 

hearing each utterance only once, but exposed them to all 

possible version/condition combinations.

All utterances for a given talker were presented in 

a block, with presentation of utterances randomized within 

it. Order of presentation of talkers was varied so that 

each speaker was presented at least once in first, second 

and third positions.
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Practice
Light practice utterances were included at the beginning 

uf each lulker block. These pructico items consisted of two 

sentences, which had been deemed ayntoctically inappropriate 

for the perceptual study in each of the four version/con­

dition combinations. Exposing listeners to all four ver­

sion/condition combinations during the practice session was 

done in order to familiarize them with the strange sound of 

the altered versions as well as to allow listeners to normal­

ize to each speaker's 5/R differences.

The block of practice utterances was the same for each 

of the four listening groups. The listeners were not ap­

prised as to the practice status of the introductory items.

Acoustic Measurements

Duration

Three duration measurements were made for each version 

of all the utterances. The first of these measurements was 

the overall utterance duration. Through comparison of the 

duration of the two versions the presence of consistent 

differences in speaking rate could be observed.

The second duration measurement was the length of the 

final syllable in the utterance. It was used in conjunction 

with the overall utterance duration in calculating the Final

Syllable Ratio (FSR)s
F5 R - duration of final syllable
J “ overall utterance duration

A higher FSR for one version of an utterance indicates that
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the final syllable for that version was proportionally 

longer than tho Final syllable for the other version. This 

ratio was calculated in order to investigate possible dif­

ferences in sentence final lengthening effects between read 

and opentanoous versions.

A third measurement made was of the duration of the 

two syllables in all bisyllabic words. The Stressed/Un- 

strnsnod Syllable Duration Ratio (SUR) woo then calculated 

to point up possible differences in the durational effects 

associated witli stress differences. The list of bisyllabic 

words for each of the three speakers is found in the Appendix.

Inherent in the measurement of syllable durations is 

the problem of parsing the speech stream, which is not seg- 

mentable in any absolute sense. Many of the segmentation 

decisions faced in obtaining these duration measurements 

were relatively straightforward. That is, they required de­

fining a boundary between phonemes produced by articulatory 

maneuvers that yield vastly different spectral effects. 

Abutting phoneme contexts that produced abrupt spectral 

changes included switches between fricatives and syllabic 

n u c l e i .
For certain other contexts the decisions were more 

problematic. In these less straightforward cases heur­

istic strategies were specified in advance to assist in 

making consistent, although somewhat arbitrary decisions 

across versions. The specifications for segmentation de­

cisions in these problematic cases are given below.
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Abutting stops* When two stop consonants are con­

tiguous the first of them is not ordinarily released. The 

resulting elimination of the presence of a burst or aspira­

tion for the initial stop yields a common closure period 

* for the two plosives. for purposes of specifying syllable 

boundaries in the cases of adjacent plosives half of the 

closure was assigned to each of the conjoined syllables.

Abutting nasals. The sole instance where isolating 

the final syllable required separating conjoined nasals was 

CF12 where the two syllables were "I'm not." The phonemes 

/m/ and /n/ are said to be distinguishable on the basis of 

differences in the degree of second formant transitions 

(Fry, 1979). In the present case this difference was not 

obvious. Therefore, half of the nasalized portion was as­

signed to each of the two syllables.

Abutting fricatives and affricates. There were four 

instances where segmentation decision around conjoined* 

fricatives had to be made. In each of these cases ( z-f 

z-h, t^/s-s and z-h) the dispersion of fricative energy 

or the presence of the low frequency voicing bar was suffi­

cient for disjunction of the two fricative segments.

Abutting vocalics. There were two instances of abut­

ting votoels (J i- l j and ^j-I j  ) and four of vowels ad­

joining semi-vowels. (/a -if) /l-I/ /r-I/ and 

In each of these cases the movement of the formants and/or in­

creases or decreases in overall energy reflecting changes in de­

gree of mouth opening were considered sufficient basis upon which



to rnnko judgments as to phoneme/syllable boundaries.

Word inodial semi-vowel. The final u/ord in CF19 was 

"Norrio." Half of the / v /  duration wus unsigned to the 

first syllable and half to the last.

fundamental frequency.

Average fundamental frequency. One of the programs on 

the GCL system described above yields the average funda­

mental frequency between any two sample points. This 

averaging was done across all voiced segments, and a mean 

for the voiced segments was derived for each utterance.

fundamental frequency range. The high frequency and 

low frequency points for the two versions of the sentences 

were determined through visual examination of the pitch con­

tour. The frequency of each of these points was then read 

directly from the display screen of the computer system, 

fg range was calculated as the difference between these high 

and low points.
0

fg Contour Analysis
Problems. The fundamental question being asked in

the investigation of pitch contours concerns whether there 

is a consistent difference between the patterns of fg move­

ment for the two versions. Such a query involves both the 

global declination effect and the more subtle localized 

attributes. Given the highly subjective nature of judgments 

about declination and localized attributes, a more desirable 

approach to pitch contour analysis would make use of some­

what more objectively defined parameters, for the present
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experiment an attempt was made to capture certain regularities 

in the pitch contours through examination of pitch peaks.

One Level Ln the perception of fg contours probubly involves 

attention to tho relative height of Fg peaks. Pierrehumbert 

(1970) demonstrated that listeners can make judgments based 

on differences in fg peak relationships. Opacification and 

measurement of Fg peaks is somewhat less subjective than the 

drau/ing of declination lines by eye as was done by Maeda 

(1976).

Before going any further it is important to state an 

assumption that ostensibly underlies the use of Fg peak 

measurements in describing declination. This usage tacitly 

implies acceptance of a theory that explicates intonation 

on the basis of Fg levels rather than Fg change. Such a 

theory relegates the local movement of Fg to the realm of 

artifact, a result of travel from one level Fg to another.

In the present case the decision to examine Fg peaks is ' 

completely pragmatic and theory-free. Given the current 

state of knowledge about the appropriate way to characterize 

the Fg contour, use of any other methods seems rash.

While the decision to look at Fg peaks rather than the 

more elusive components of Fg curves renders the task of Fg 

contour analysis somewhat more objective and manageable it 

by no means charts.a trouble-free course. The difficulty 

stems from the fact stated above that localized movements 

of Fg contours have no representation within an Fg peak 

analysis system. The elimination of this kind of information
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is unfortunate because it may serve to obscure significant 

factors.
Uil.h the possibility of localized movements being a 

potentially fertile source of information, a concerted 

effort u/as made to establish a protocol for examining local­

ized attributes. These efforts ranged from attempting to 

superimpose Dutch group patterns on the contours, to essay­

ing a quantification of Fq rises and falls between Fg peaks. 

These attempts were futile. It became obvious that due to 

the exploratory nature of this study, the syntactic hetero- 

geneity of the utterances, and the lack of definitive de­

scriptions of localized attributes that investigation of 

them in this instance would be premature and inappropriate.

Having acknowledged a primary drawback to Fg peak analy­

sis, some of the problems directly related to Fg peak measure 

ments should be enumerated. The first step in an Fg peak 

analysis must be to determine the location of the-peaks of 

interest. Fg peaks are superimposed on a declination line. 

Since a specification of the slope of this gradually falling 

Fg base is elusive, it is frequently difficult to define a 

significant Fg peak. Is each point which is preceded by a 

rise and followed by a fall in Fg to be considered a peak?

Or are only those points with a certain amount of prominence 

in a visual display to be called peaks? Given a steep base­

line declination slope, a perceptually significant peak may 

be visually less conspicuous than an insignificant one super­

imposed on a more gradual slope. *
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The problem of relative visual salience of peaks is 

further exacerbated by certain segmental effects on the Fg 

contour. Iho moot obvious of these segmental effects is the 

high Fg associated with voiceless consonants. A visually 
prominent Fg peak may be an artifact associated u/ith the 

vnicolono consonant environment.

The assumption is being made that peaks in the Fg 

contour relate in some u/ay to sentential stress. Most 
stressed syllables arc associated u/ith a peak in the Fg con­

tour although all Fg peaks are not necessarily related to 

stressed syllables. Given this lack of a one-to-one cor­

respondence betu/een Fg peaks and stressed syllables, and the 

problem of salience of Fg peaks it is obvious that the speci­

fication of which peaks are to be measured must be made in­

directly. That is, one cannot determine which peaks are im­

portant through inspection of the peaks themselves. A per­

ceptual judgment of stressed syllables over the course of 

the utterance must be made to determine the important peaks. 

The procedure for stress assignment is described in the fol­

lowing section.

If the validity of using stress judgments is accepted, 

the oversimplification inherent in doing so must be acknow­

ledged. Although increase in Fg has been shown to be a 

primary acoustic correlate of stress, duration can also vary 

significantly with stress level. The role of duration in 

stress marking and stress perception may assume greater im­

portance for certain speakers and for certain syntactic
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contexts (Nokntuni anti Aston, 1900).

The situation is relatively straight-foru/ard when 

ntrnaa in eoclurl in Fg chnngo. It bocomoo problematic whon 

durution asoumoo a prominent role. Phonetic changes re­

flected in the spectrum may also sorve as cues to stress 

d i f fo.roncou . Tho potuntinlTy nogntivo conuet|uencoo of ig­

noring duration also holds for disregarding the phonetic 

variations. Oiven that tho comparisons being made ore 

within speakers and for identical lexical strings the risks 

associated with neglecting durational and spectral roles in 

stress are minimized, although not eliminated.

The difficulties discussed so far are inherent in any 

investigation of Fg contours. In addition there are at least 

two problems specifically related to the present study. The 

first is that the utterances are so syntactically varied.

An attempt was made to choose utterances that were as similar 

as possible, but the way in which the conversation was gener­

ated disallowed control of this variable. The utterances 

which would also be considered complete sentences are broken 

down into their constituent elements in the Appendix. The 

second problem unique to this study is that there are some 

utterances where the main sentence stresses appear to be in 

different positions. In this case Fg peak relationships and 

placement are confounded.

these are the most obvious problems associated with an 

Fg analysis. Having fully acknowledged the hazards involved
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in such nn undertaking tho next step io to describe the 

procedure.

Strategy for loentiiui fg pouks. Tho I'irot step in 

this pragmatic strategy was to identify tho perceptually 

relevant stressed syllables. This was done through in­

dependent judgments by the present investigator and a 

speech/language pathologist with training in articulatory 

and linguistic phonetics. The few instances where the two 

judges were in disagreement were discussed and accord was 

easily reached. This procedure is admittedly completely 

subjective. However, when considered from the vantage point 

of the established alternatives it seems the most feasible.

The syllable associated with the designated stressed 

syllable was located through visual and auditory examination 

of the pitch tracks. One of the programs on the computer 

facility that was used for processing and manipulating these 

utterances allowed great flexibility in viewing and listening 

to speech samples. Specified segments of speech of any dura­

tion (as small as twenty milliseconds) could be displayed 

alone on the screen or listened to in isolation. The stressed 

syllables were isolated through this facility and the highest 

frequency point within each syllable was taken as the Fg 

peak. No attempt was made to locate the midpoint of the 

vocalic portion of the syllable or even to assure that the 

peak was associated with the vocalic portion.
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(1 r > I f m  i./at i on of fg peak information. After tho Fq 

peaks wurt! identified, located and measured tho data were 

arijau i /nd in the Tollowing woyns

1. A Relative Peak Height Pattern (RPIIP) was 

derived Tor each utterance. This u/ns done 

by den i cjnnt i ncj the highest peak an 1 and as­

signing consecutively higher numbers to tho 

peaks in declining height order. Differences 

in tho RPilPs between the two versions (S and R) 

were noted. Thi3 relative numbering of Fg 

peaks resembles the stress level notation 

system of Trager and Smith and other American 

linguists. The present usage, however, is 

based on instrumental measurements rather

than subjective stress judgments.

2. A numerical representation of the relation­

ship between the Fg range and the Fg peak

movement was obtained through the calcula­

tion of the Peak Range Ratio (PRR). The 

formula for calculating this ratio is
ph pipRR = . n " 1
Fg range

whore P^ is the highest peak in Hz and P^ 

is the lowest peak in Hz. The numerator 

of this fraction indicates the range within 

which the peaks moved. The ratio itself
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reflects how much of the total range 

was traversed by tho peaks. A higher PRR 

indicates that poak movement covered u 

larger portion of the total Fg runge. It 

also can be interpreted as evidence of 

greater movement of tho peaks.

3. The Declination Range Ratio (DRR) was cal­

culated in on attempt to obtain a relatively 

objective indication of the Fg drift from the 

beginning of an utterance to the end. The 

formula for calculating this ratio is

Fg range

Pp is the value of the first peak in the 

utterance while P^ is the value of the last 

peak. All intervening peaks are ignored.

A higher DRR indicates that there was greater 

downdrift for that utterance than for another 

utterance with a lower DRR.
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CHAPTER IV 

RESULTS

Spontaneous/Read Identification Task

The data from the S/R discrimination task arc given 

as percent read judgments in Tobies 4, 5 and G for each 

of tho Tour version/condition combinations. Results of the 

ANOVAs for these data are given in Table 7. All statistical 

analyses in this study were done individually for the three '• 

speakers because each speaker had different sentences. The 

data arc presented graphically in Figures 1, 2 and 3.

Inspection of the data in tabular form and the results 

of the ANOVAs show* significant effects for both conditions 

and versions. For all three speakers there u/as a signifi­

cantly larger proportion of read responses for the A con­

dition than there was for the UA condition. Fg contour flat­

tening was accompanied by an increase in the number of read 

responses. This relationship held for both spontaneous and 

read versions.

The data show a significant effect for versions for KM 

and JP. Read utterances were judged read a significantly 

greater number of. times than their spontaneous counterparts. 

CF's data showed a lack of significance for versions.

While the percentages of read judgments are useful in
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T AI3LI 4 . - -C o n  LiimocJ

UA A
Uttcrnncc S R S R
Number

23 50 40 100 00

24 0 20 00 20

25 50 0 100 50

Mean 34.1 31.4 67.3 79.1

Note. Some numbers are missing because the utterances 

were eliminated during the course of the study.
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TA13LC 5.--Pcrcont Road Juclrjincnts by Conditions and 
Veruiuns for Speaker KM (n=19)

UA A
Utterance S R S R
Number

1 70 60 100 100

2 0 0 60 60

3 0 90 0 0

4 50 0 100 100

5 20 60 30 30

6 0 4u 70 70

9 0 60 40 40

10 0 30 00 00

14 60 0 100 100

15 10 60 60 60

16 20 0 60 .60

19 10 10 70 70

20 0 50 90 90

21 0 0 50 50

22 30 90 100 100

23 20 60 00 80

25 40 50 80 80

26 0 50 40 40



TAHI.r 5 .--Conti miccl

UA A
Utterance 5 R S R
Number

27 0 70 20 20

Moan 17.4 41.0 64.7 77.4

Note. Some numbers are missing because the utterances 

u/ere eliminated during the course of the study.
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IAI1LL 6.--Percent Read Judgments by Conditions and
Vet'!) ion a Tor 

Utterance

li p e a k c r 

UA
S

JP (n=lU) 

R
A

S R
Number

.1 40 20 60 00

2 0 4U 40 70

3 0 100 00 00
4 2U 10 50 50

5 20 00 30 70

6 0 40 60 100

7 0 50 20 100

9 0 40 100 100

10 0 20 70 100

11 80 20 60 70

14 40 30 70 80

15 30 00 100 100

16 60 80 40 70

10 40 40 60 100

19 00 70 70 100

20 100 50 30 20

21 00 20 20 30

22 60 40 80 60

Mean 36.1 46.1 57.8 76.6

Note. Some numbers are missing because the u ttei

were eliminated during the course of the study.
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TA11LL 7.--Analysis of Variance: Percent Mead Responses
on fi/li Identification Task for Throo Spoakorn

Speaker

CF

KM

JP

** £

Source of Sumo of Mean F
Variation Squares DF Square Ratio

Conditions (C) 454.54 1 454.54 0.660

Versions (V) 36,004.54 1 36,004.54 52.317**

C x V 1,163.64 1 1,163.64 1.691
Within group 57,809.10 84 688.20 •

Total 95,431.82 87

Conditions (C)33,264.47 1 33,264.47 47.531**

Versions (V) 6,264.47 1 6,264.47 8.951**

C x V 580.27 1 580.27 0.829

Within group 50,389.48 72 699.85

Total 90,498.69 75

Conditions (C)12,272.22 1 12,272.22 23.809**

Versions (V) 4,700.00 1 .4,700.00 9.118**

C x V. 1,572.77 1 1,572.77 3.051

Within group 35,050.00 68 515.44

Total 53,594.99 71

01
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isolating different response patterns among the four 

version/condition group3, they do not yield o clearcut 

nnuwor Lo the guootion of tho extent to which listeners can 

make correct S/H identifications. An answer can be obtained 

through examination of the responses of listeners to the un- 

ullered ultcrunccs. In order to evaluate perceptual separa­

tion of the lexically identical items, some indication was 

necessary as to whether a given response score was indicative 

of chance judgments.

A Chance Judgment Designation (CJD) was assigned to each 

of the utterances based on the percent of correct responses 

for the two versions combined. The three assigned CJDs were 

+ , - or 0. Correct responses between 405o and 50?o were con­

sidered indicative of chance judgments. Utterances with re­

sponse scores in this range received an 0 CJD. Correct 

responses of 70?o and higher were assumed to represent cor­

rect judgments that occurred at a greater than chance level. 

When the proportion of correct responses for an utterance 

fell into the 70?o to 100?o range it was assigned a + CJD.

For those utterances with correct responses between 0?o and 

30°a a - CJD was assigned. Percent Correct responses in this 

low range were assumed to reflect incorrect judgments at a 

greater than chance level. Although these low-range scores 

are duo to a high number of incorrect responses, they in­

dicate that listeners were responding consistently.

The CJD data for the UA condition are presented in 

Table 8. Of the 59 utterances used in the perceptual study,
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TAULC U .--Percentage of Utterances Receiving Lach Chance 
Judgment Designation (CJD) by Speakers

Speaker

CF° KMb JPC

CJD Mean

23 53 56 42

18 10 11 14

59 37 33 44

n = 22

n = 19

'n = 18
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25 of them (42?o) u/ere designated as + . This means that 

somewhat less than half of the utterances could be identified 

correctly as having been read or produced spontaneously. 

Forty-four percent of the utterances received an "0" CJD 

in the UA condition. Eight of the 59 utterances (14?o) had 

- CJDu.

When the numbers of utterances in each of the CJD groups 

are compared for the three speakers, the data for CF are seen 

to differ considerably from those for the two male speakers. 

More than half of the utterances in the UA condition received 

" + " CJDs for KM (5^96) and JP • (5696). In contrast, less than 

a fourth (23?<5) of CF' s utterances received the "+" designation. 

The greater preponderance of "0" CJDs for CF (59°o) as com­

pared with KM (37?o) and JP (33°0 suggest that CF's utterances 

were less readily identifiable.

As part of the S/R identification task, listeners were 

asked to indicate the level of confidence in their judgments. 

This was done in an attempt to see whether listeners were 

more confident about their judgments of one or the other ver­

sions, or one or the other conditions. The number three was 

assigned to highest confidence responses; a two to mid-level 

responses; and a one to the lowest level. Mean confidence 

levels are presented in Table 9 by type of response (S or R) 

for the four condition/version categories.

Those data show that when listeners respond to un­

altered utterances the mean confidence level scores are



TABLE 9.— Mean Confidence Level Scores from Spontaneous/Read Identification 
Task by Conditions, Versions and Speakers

Condition/Version Combination 
Listener UA/S UA/R A/S A/R
response S R S R S R  S R

Speaker

CF 2.42 1.91 2,43 2.10 2.17 2,05 1.91 2.19

KM 2.53 1.99 2.37 1.92 2.04 2.13 1.98 2.17

JP 2.50 2.22 2.13 1.88 1.88 2.23 1.98 2.19

Mean 2.48 2.04 2.31 1.97 2.03 2.14 1.96 2.18

On
<5
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higher when the rooporiac thoy yivo is "upontancous." The 

moan confidence level scores across speakers for spontaneous 

responses to spontaneous utterances (2.40) is higher than 

that for read responses (2.04). The mean confidence level 

scores for spontaneous responses to read utterances (2.31) 

is higher thnn that for tho road rosponsc (1.97). Listeners 

seem more confident when they give a spontaneous response to 

UA utterances.

Exactly the opposite relationship holds for the altered 

mean confidence level scores. Read responses have .higher 

scores. For the spontaneous utterances the read mean con­

fidence level score (2.14) is higher than the spontaneous 

one (2.03). Likewise, for the read versions the read mean 

confidence level score (2.18) is higher than the spontaneous 

one (1.96).

This trend for the mean scores across speakers also 

holds up when each speaker is considered separately, with 

the exception of CF's altered condition. In this case the 

spontaneous response to the spontaneous utterances (2.17) 

was higher than the read response (2.03). Again CF's data 

are seen to depart from the pattern of the other two speakers.

The confidence level score results show no tendency 

for the listeners to be more confident in making judgments 

for one or the other of the versions. Mean confidence level 

scores reflected the condition. For the UA condition) spon­

taneous responses were rated more confidently; the opposite 

was true for the A utterances; the read were rated with 

greater confidence.



70

Acoustic Measurements

An attempt wos mode to identify consistent acoustic 

differences between the two versions. Measurements wore 

analyzed for all the utterances without rogard to thoir 

status on the perceptual test. The acoustic measurement 

duLu by versions are presented in Tables 10 through 20.

In addition, the ranges of data points for each acoustic 

variable are plotted in Figures A, 5 and 6.

Duration Measurements

Three duration measurements were calculated. These 

were (1) overall duration of each utterance^ (2) duration 

of the final syllable in the utterances and (3) the duration 

of both syllables in each bisyllabic word. Two other in­

dices were derived from the last two measurements.

Overall duration. Overall duration measurements are 

given in Table 10. The data are summarized in the form 

of mean durations for the two versions as well as the number 

of sentences for each version that had the longer duration.

For CF the mean overall duration for spontaneous and 

read versions was 156 cs and 152 cs respectively. For KM 

these figures were 151 cs and 143 cs; for JP 182 cs and 

183 cs. None of these differences was significant. There 

is also very little difference between the number of longer 

utterances within each version category. Of 25 utterances 

produced by CF, 13 were longer in the spontaneous version 

and twelve were longer in the read version. The numbers in
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TABU* 10.--Overall Duration Measurements (in centiseconds) 
by Versions und Gpoukors

S p e a k e r  
CF KM JP

Version
once
or

S R
Utterance
Number

S R
Utterance
Number

S R

1 142 131 1 137 135 1 202 151

2 72 55 2 80 74 2 220 281

3 162 146 3 81 78 3 158 182

A 371 175 4 130
•

119 4 161 131

5 310 311 5 134 118 5 194 187

6 19 3 92 6 202 161 6 220 297

7 145 156 9 140 149 7 275 285

0 206 181 10 131 156 9 187 190

9 178 174 14 129 118 10 196 196

10 173 165 15 254 256 11 218 191

11 42 27 . 16 117 119 14 62 41

12 1^3 106 18 241 243 15 356 325

13 264 288 19 274 275 16 62 67

14 150 175 20 157 154 18 80 60

15 89 93 21 76 90 19 132 149

16 110 89 22 111 104 20 113 125

17 157 141 22 95 112 21 248 246

18 30 21 24 83 77 22 191 185

19 41 51 25 257 185

20 138 142 26 153 112

21 104 123 27 181 175

^
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TABLL' 1U.--Continued

S p e a k e r
JP

Version 
Utterance 
Numbo r

S
CF

R
Utterance
Number

S
KM

R
Utterance
Number

S

22 164 201

23 166 233

24 LOJ. 213

25 190 223

Mean 156 152 151 143 102

R

103

Number
longer
utterances 13 12 13 8 9 8
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onch of thoao categories For KM wore spontaneous, 13, 

rood, 0; For JP, spontaneous, 9, read, 0. Those results 

suggest Lhut overall duration was not a variable that diF- 

Ferod consistently between the spontaneous and read speaking 

modes.
The relative dispersion oF data points For overall 

duration can be scon For CF in Figure 4, KM in Figure 5 and 

JP in Figure 6 . CF has a slightly larger range For the 

spontaneous utterances due to a single extreme data point.

For KM and JP the ranges For spontaneous and read utterances 

are nearly the same.

Final Syllable Ratio (FSR). The ratio oF the length 

of the Final syllable to the overall duration (FSR) was cal­

culated For each utterance. The FSRs were included in an 

attempt to assess whether phrase Final lengthening eFFects 

diFFered between the two versions. These data are given in 

. Table 1 1 . There was little diFFerence between the mean FSRs 

oF the two versions For any oF the three speakers. CF's 

mean FSRs were .228 and .208 For spontaneous and read ver­

sions respectively. The mean scores For KM were spontaneous, 

.193 and read, .201. For JP the Figures For the spontaneous 

and read FSRs were .219 and .191 respectively.

The number oF sentences For each version which had 

larger ratios is also indicated. The number oF larger FSRs 

that occurred For each version is nearly the same For KM 

(S=9; R=ll). CF had more larger FSRs For read versions (15)
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I AliLI 11.— Final Gyliable RoLioo (FGRo) by Versions and 
Gpenke ru

G p n u k o v 
CF KM JP

Version 5 R 5 R S R
Ull.er;mee ULLoruncc ULteruncc
Number Number Number

.L . 1 0 1 .206 1 .131 .126 1 . 2 2 0 .305

2 .694 .200 2 .487 .446 2 . 1 0 0 .068

3 .111 .157 3 .560 .500 3 .150 .148

4 .072 .112 4 .223 .286 4 .242 .260

5 .096 .109 5 .119 .119 5 .345 .278

6 .155 .210 6 .129 .130 6 .159 . 1 0 1

7 .165 .237 9 .207 .215 7 .054 . 1 1 2

0 .181 .182 1J3 .145 .109 9 .235 .163

9 .146 .172 14 .077 . 1 1 0 1 0 .158 .138

1 0 .057 .084 15 .094 .078 n .105 . 1 2 0

1 1 * * 1 1 .350 .370 14 * *

1 2 .278 .330 1 0 .070 .050 15 .067 .061

13 .079 .087 19 .066 .087 16. .306 .224

14 .440 .314 2 0 .051 .126 18 .650 .570

15 .393 .473 2 1 .131 .167 19 .477 .309

16 .390 .303 2 2 .135 .192 2 0 . 2 1 2 .176

17 .229 .156 23 .284 .321 2 1 .097 .106

1 0 * * 24 .277 .260 2 2 .131 .108

19 .560 .412 25 . 2 2 2 .243

2 0 .174 .218 26 .065 .053

2 1 .231 .219 27 .226 .217
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TABLC 11.— Continued

S p e a k e r  
CF KM JP

V croion S R S R S R
Utturnncc Utterance Utterance

Number NumberNumbe r

22 .195 .149

23 .060 .146

24 .254 .164

25 .095 .136

Mean .228 .208 .193 .201 .219 .19.1

Number
larger
ratios 8 15 9 11 12 5

* Single syllable utterances
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than for spontaneous versions (Q). Speaker JP's distribu­

tion was the opposite. He had more larger FSRs for his 

upon I. mioouu voroiono (1 2 ) than for hio road versions (5).

The x^s computed for CF's FSRs (x^=2.13) and JP's FSRs
2 2 (x =2.80) were not significant. The x s were not computed

for KM'u ilalu bccuusc of the closeness of the two numbers.

Phrase-final lengthening effects, as measured by the FSR

appeared not to differ between versions.

From Figures 4, 5 arid 6 it can be seen that for each 

of the three speakers the range of FSR data points is greater 

for the spontaneous versions. In each case this difference 

is due to the presence of one or two higher and lower measure­

ments .

Stressed/unstressed ratios. The stressed/unstressed 

ratio (SUR) for each of the bisyllabic words was calculated 

in an attempt to assess whether duration as a cue to stres­

sing was used differently between the two versions. These 

data are summarized in Table 12 as mean SURs for each ver­

sion as well as the number of larger SURs in each version 

category.

For CF the mean SURs were 2.51 for spontaneous utter­

ances and 2.11 for read utterances. Of her total sixteen 

bisyllabic words, eight had larger SURs for the spontaneous 

versions and eight for the read versions. Speaker KM, with 

27 bisyllabic words, had a mean SUR for spontaneous versions



TAMI.I I 2 . - t re; an cm! Syllnblo/Unntroonod Syllnblo Duration 
Rutiou (‘JUR*s) of Bisyllabic Words for Throe Speakers

S p e a k e r
CF KM JP

Version S R S R S R
Utterance Utterance Utterance
Containing Containing Containing
Word Word Word

1 1.67 1.57 1 1.24 1.29 1 9.33 2.54
3 5.00 4.47 1 1.14 1.55 1 2.45 3.46

4 0.09 1.06 1 0.92 1.16 2 1.60 2.04

4 2 . 2 2 2.58 2 0.59 0.57 5 0.73 1 . 1

5 1.44 0.74 5 1 . 0 0 1 . 0 0 4 0.48 1.32

6 .1 2 . 0 0 7.75 5 0.721 0.86 5 1.46 1.48

9 2.76 2.55 5 2.56 0.51 5 1.33 2.28

1 0 5.36 1.52 9 0.35 0.41 6 1.92 2.46

15 5.28 1.85 1 0 2.27 5.35 7 2.71 2.33

19 0.59 1 . 1 2 15 1.67 1.27 8 0.76 0.75

2 0 1.55 2 . 1 1 15 5.75 6.25 8 2.14 1.28

2 1 1 . 2 2 1.53 18 0.85 0.94 1 0 1.69 2.17

2 2 0.61 0.67 18 1 . 0 0 2.17 1 1 2 . 0 0 1.71

2 2 2.18 5.57 19 0.44 0.90 1 1 1.69 1 . 1 1

24 0.67 0.75 19 1.45 2 . 6 8 18 1.17 1.08

24 0.89 0.65 19 1.35 2 . 0 0 2 0 0.87 1 . 0 0

2 0 1.25 2 . 0 0 2 1 2 . 2 0 1.62
»

2 1 0.80 1.44

2 1 0.95 1 . 1 2

2 2 1.54 1 . 0 2



I Alii I I 2 . --Continued
01

ii p u u k o v
CF KM

Version 5 R S R
Utterance Utterance Utterance
Containing Containing Containing
Wo rd Word Word

23 o • Cs

CM-a-•o

23 1.45 0 . 6 6

24 1.39 1.05

25 0.27 0.29

26 3.43 3.00

26 2.17 1.71

27 1.07 0.94

Mean 2.51 2.11 1.33 1.49

Number of
larger SURs 8 0

1 0 1 sime

JP
S R

2.03 1.75

*SUR = Duration of stressed syllable
Duration of unstressed syllable



of 1.33 with a moan SUR for road versions of 1.49. Ten of 

those 27 bisyllabic words had larger SURs for the spon­

taneous versions, 16 wore lurgor for tho rood versions, and 

one hod the same SUR for both versions. The SURs for speaker 

JP's spontaneous and road versions were 2.03 and 1.75 re­

spectively. Ilio corresponding number of larger SURs was 

eight and nine for the two versions. Duration in terms of 

lexical stress differences did not vary significantly between 

versions. Both CF's and JP's SUR data points were more widely 

dispersed for the spontaneous utterances. KM had a single 

extreme SUR for one of his read utterances.

There was a total of nine duration measurements (three 

measures x three speakers). For six of the nine measure­

ments the spontaneous utterances had a wider dispersion of 

data points. Two of the measurements had the same range for 

both versions. In only one of the nine cases was the read

dispersion greater than that of the spontaneous (KM's SURs).

For the duration measurements there was a clear tendency 

for the range of data points of the spontaneous versions to 

be wider than those of their read counterparts.

Fundamental Frequency Measurements

In attempting to aases the role of Fg in the S/R dis­

tinction two kinds of variables associated with Fg were 

measured. The first kind was made up of two aspects of the 

Fg in general: average Fg and Fg range. The second type

of variable was related to the contour that describes
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changes in Fg over time.

Average fundamental Frequency. Average Fundamental 

rruquonciuo wore obluinod Tor ouch acntoncc. Table 13 

conluina those dutu for all utterancco, tho means by ver­

sion, and the results of t tests. The values for the mean 

uvurtigo rundnmonLul Froguoncioo woro: CF--S=175, R= 1 0 0

(Ĵ =0 .03) ; KM— S = 115, R = 103 (t=1.03); and JP— S=113, R = 105 

(jt = 0.69). None of these differences vi/as significant.

Thu number of sentences in each version cstogory that 

had the higher average fundamental frequency is shown in 

Table 14. Results of analyses are included. When viewed 

from this vantage point some significant results appear.

For CF it can be seen that twenty-one of her twenty-five 

utterances had higher fundamental frequencies for their read 

versions (%'’ =11.36, £ <  .01). For the other speakers this 

relationship was reversed. Eighteen of KM's 21 utterances 

had higher fundamental frequencies for the spontaneous ver­

sions, X* =10.71, Pjj. <£,.01. Twelve of JP's 18 spontaneous 

utterances had higher average fundamental frequencies than 

their read counterparts, while only two read ones had higher 

FgS. The remaining four had identical FgS for both versions, 

^  - 7.14 £ <  .01. Thus it can be seen that there were

small but consistent differences between versions in average 

Fg, although the direction of these differences varied-with 

speakers. Again the data for speaker CF differ from those 

for the other two speakers.
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I AllLL 13.--Avoruyo Fundumontol Froquoncieu by Voroions 
rind Sponkurn

S p e a k e r  
CF KM JP

Voruion 5 R S I? S R
Utterance Utterance Utterance
Number Number Number

1 1U7 193 1 1 1 1 94 1 109 109

2 130 175 • 2 114 97 2 1 1 0 104

3 2 0 0 203 3 1 2 1 1 1 1 3 1 1 0 1 0 1

4 177 106 4 105 109 4 1 2 2 1 0 0

5 197 191 5 105 98 5 108 98

6 160 172 6 1 1 2 108 6 1 0 2 98

7 1 0 1 2 0 1 9 113 107 7 126 1 0 2

0 169 171 1 0 1 1 1 1 0 0 9 114 1 1 2

9 166 173 14 1 0 0 1 0 1 1 0 107 107

10 161 107 15 154 104 1 1 1 1 2 1 1 2

1 1 172 197 16 105 90 14 1 1 2 98

1 2 1 0 1 103 18 1 2 0 109 15 108. 104

13 170 105 19 1 1 0 1 0 1 16 106 1 0 2

14 166 170 2 0 1 0 0 1 0 1 18 103 106

15 1 0 0 174 2 1 108 1 1 0 19 1 2 2 109

16 166 170 2 2 1 2 2 90 2 0 147 1 0 0

17 147 196 23 1 0 2 109 2 1 105 109

18 108 217 24 1 1 0 107 2 2 103 103

182 208 25 1 2 0 103

2 0 191 177 26 131 117



I Alii.I. I*5.--Con tinucd
05

S p e a k e r
JP

R\/n.r n i on
UIlu ranee 
Nuinhn r

S
cr

R
U L Leranee 
N uni her

S
KM

R
U t terance 
Number

S

2 1 1UU 177 27 1 2 2 105

2 2 193 ] 94

23 176 1 0 0

24 1 0 2 2 1 2

25 175 199

Mean 175 108 115 103 113
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TAULC 14.— Number of Uttoronces having Higher Average 
Fundumontul Frcquonciea within Version Categories by 
Speukcrs (Results of Chi-squurc Analyses Included)

S p e a k e r s  
CF KM JP

Versions

Spontaneous 4 IB

Read 21 3

Chi-square 11.56** 10.71**

* *  £  .01

12
2

7.14**
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Whorv the dispersion of Fg data points in Figures 4,

5 and 6 are examined, it can be seen that the spontaneous 

runyo is wider thon the read range. In thio case the ex­

tension of range was at one end of the continuum. The 

average Fg for the spontaneous versions was lower for CF 

and the extreme data points were in the low Fg region. In 

contrast, the extreme data points for KM and JP, whose 

spontaneous versions tended to have higher average FgS, 

were at the high end of the frequency range.

Fundamental frequency range. The Fg range was calcu­

lated for each sentence as the difference in Hz between the 

highest and the lowest occurring frequencies. These data 

are presented in Table 15. There was no significant dif­

ference between the mean ranges for the two versions for any 

of the speakers. The mean Fg range for CF's spontaneous 

versions (94Hz) was lower than the mean range for her read 

versions (106 Hz), but this difference was not significant,

T (24) =0.15. There was also little difference between the 

number of larger ranges for CF's two versions (S=10; R=14). 

The mean scores for the other two speakers went in the op­

posite direction: Spontaneous mean ranges were higher than

read mean ranges. The figures for KM were--S=62, R=54, 

t (20) = 0.0693; for JP— S=70, R=59, t (16)=0.439. The 

differences between the two versions in distributions of 

the number of larger Fg ranges was small for KM (S=12;

R=8 ) and non-existent for JP (S=10; R=10). Fg range ap-
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TADLt: 15.--Fundamental Frequency Ranges by Versions 
and Speakers

S p e a k e r  
CF KM JP

s i on
Iterance
Number

S R
Utterance 
Numbcr

S R
Utterance
Number

S R

1 127 129 1 2 1 49 1 46 74

2 80 70 2 69 54 2 62 8 8

3 142 2,52 3 35 56 3 40 58

4 .1.15 138 4 44 0 1 4 42 54

5 244 239 5 50 34 5 38 46

6 59 187 6 47 30 6 49 41

7 96 166 9 49 44 7 156 62

8 79 62 1 0 57 36 0 48 75

9 97 54 14 35 39 9 79 72

10 42 113 15 143 71 1 0 70 62

1 1 . 31 19 16 50 71 1 1 40 50

1 2 81 96 1 0 . 85 85 14 25 26

13 89 131 19 84 72 15 129 69

14 60 63 2 0 36 46 16 32 34

15 59 70 2 1 59 60 17 129 84

16 71 92 2 2 46 41 18 32 52

17 58 131 23 49 53 19 92 82

18 47 31 24 95 61 2 0 157 46

19 43 70 25 61 42 2 1 51 43S
2 0 77 76 26 60 51 2 2 79 55
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TAULt 15.— Continued

S p e a k e r  
CF KM JP

Voroion S R S R S R
Utterance IJtternnco Utteranco

Number Number

27 125 51

Number

2 1 62 51

2 2 156 04

2 -* 1 0 2 107

24 247 2 1 0

25 0 2 105

Mean 94 106 62 54 70 59

Number
larger
ranges 1 0 14 12 8 10 10
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peered not to vary consistently between the read and spon­

taneous utterances examined in this study.

both KM und JP hud greater dispersion with their spon­

taneous l-'jj rumjo dutu points. For KM's moasurements both 

extra high and extra low oxtrcme points occurred. JP'b 

larger range was the result of several utterances which had 

extremely large Fg ranges. The dispersion relationship for 

CF's Fg range data are opposite from that of the two male 

speakers. There was greater dispersion for the read data 

points than for the spontaneous ones.

Relative Peak Height Pattern. The RPHP was determined 

by assigning the number one to the highest peak within an 

utterance with decreasingly lower peaks receiving progres­

sively lower numbers. The RPHPs for all of the utterances 

are presented in Table 16. This information is summarized 

in terms of the number of utterances that have the same RPHP 

for both versions. For each of the speakers, it can be seen 

that less than half of the utterances had exactly the same 

pattern for the two versions. CF had a higher portion of 

her sentences the same (9 out of 25: 36°o) than did JP

(2 out of 20: 10?q)* .^This suggests that JP's RPHPs were more

likely to change between versions. KM's tally was inter­

mediate: 6 of his 21 utterances (29“o) have the same pattern.

Table 16 also includes the number of utterances which 

had perceptually relevant peaks on different syllables for 

the two versions. Of CF's 25 utterances, 7 differed in this



TAHLC 16-.--Relative Peek Height 
V e r a  ion.'i an d  S p o n k c r n

S P
CF

on 5 R
eronce 
mi be r

Utterani
Number

1 321 123 1

2 1 1 2

3 213 231 3

4 1222 1234 4

. 5 132 132 5

6 123 123 6

7 123 123 9

Q 213 123 10

9 231 231 14

10 12 12 15

11 1 1 16

12 . 12 12 10

13 12 132 19

14 1212 1111 20

15 21 11 21

16 123 12 . 22

17 12 21 23

10 1 1 24

19 1 1 25
20 123 112 26

91
Pattcrno (RPIIP) by

e a k e r
KM JP

5 R 5 R
Utterance

312 231

Number

1 12 123

1 1 2 1234 123

21 21 3 132 122

11 12 4 12 12

21 21 5 11 12354

21 11 6 1243 123

11 1 7 312 123

12 12 0 2132 1234

121 213 9 231 213

123 132 10 132 2143

12 12 11 213 121

321 321 14 1 1

132 12 15 3241 1243

1243 • 3124 16 21 12

12 21 17 132 142

12 21 10 1 1

21 12 19 12 12

21 21 20 213 121

132 131 21 321 1243

112 1 22 231 123
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1 AULT 16.-- Continued

S p e a k e r

\/ir r !s i (in
III t o nini’i! 
Numbo r

cr KM 
S It 5 

U11, e ranee 
Number

It
Utterance
Number

2 1 21 21 27 12 21

22 123 2.13

23 213 4123

24 1234 1234

25 L2 12

0 25 21

Number of 
utterances 
with same 
RPHP for 
both ver­
sions

9 6

Number of 
utterances 
with same 
slope for 
both ver­
sions

15 10

Number of 
utterances 
with dif­
ferent peak 
positions 
between 
versions

7 3

J P
It

20

8



way, nu did 3 of KM'a 21 utterances and 0 of JP'o 20 

utterances.

I hr; It 1*111* wan inc.ludod in an nttempt i.o cnpturo nny 

a i in i I a r i I i an and/or d i ITeronooa in pot lorn of l.ho loplino 

Mini. miijliL exiul between veraiona. Given the relatively 

amall corpus size and the large number of different patterns 

that emerged, the usefulness of the RPHP is limited. One 

thing that is revealed, however, is that the corpus used 

for thi3 study contains a number of utterances whose toplines 

differ markedly from those seen in the writings on the Fg 

contour. Many of these utterances do not exhibit topline 

declination. A number of them actually hove final peaks 

which are higher than initial ones. Only 34 of the 132 

utterances across speakers and versions had a 12, 123 or 

1234 RPHP. These three RPHPs would be the ones associated 

with typical declining contours.

Slope direction. In order to capture the initial 

peak/final peak relationship an arrow description of the 

slope was derived from the relationship of the first and 

last peaks of each utterance. Any intervening peaks were 

ignored. If the final peak was within + 5 Hz of the Fg 

of the initial peak the utterance slope was designated as 

flat ( > ). For utterances whose final peaks were more

than 3 Hz higher than initial peaks, the utterance slope 

was designated as rising ( ^  )• When the final peak was

more than 5 Hz lower than the initial peak the utterance
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ruucivod u Tulliny olopo designation ( ). While

capturing a certain regularity about the slopes of the

utterances these designations eliminate a lot of information 

us to rolutivo differences in slopes of utterances which may 

full into the same slope categories. The Declination Range 

Ratio, discussed in the next section, yields more informa­

tion of â  relative nature.

Table 17 contains a breakdown of the number and percent­

ages of slope types by version and speaker and for versions

combined by speakers. There were 17 rising contours among 
the spontaneous utterances and 13 among the read; 37 falling 

for the spontaneous and 30 among the read; 5 flat contours

among the spontaneous utterances and 6 among the read. These

differences were too close to warrant statistical treatment.

When the numbers of slopes in each category between 

versions are considered by individual speakers there is one 

trend worth noting. JP has six spontaneous rising contours, 

but no read ones. The number of his falling contours in­

creases from 10 for the spontaneous utterances to 16 for 

the read ones. This suggests that for JP declination may be 

more fully realized with read utterances.

The data in Table 17 show that a substantial number

of utterances in this natural, conversational mode had

atypical rising or flat Fg contours. Most of the Fg con­

tours seen in the literature have falling slopes. Of the 

116 utterances across versions, 75 (65?o) had the downward



TABLE 17.— Number of Utterances in each Slope Category by Versions and Speakers; 
Percentage of Utterances in each Slope Category across Versions by Speakers; 
Percentage of Utterances in each Slope Category across Versions and Speakers

Version 

Speaker

Slope Cate- 4 7 6 5 8 0 21 40 17
gory

17 10 10 14 8 2.6 74 47 72

3 2 2 2 2 5 1 2 11

Percent
of

S R S+Ra
CF KM JP CF KM JP CF KM JP Total=

26

65

116 utterances across versions and speakers NOvn
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sloping contour. Thirty {26%) had rising contours. The 

remaining 11 {9%) had a flat slope. A total of 41 utter­

ances (35?d) had atypical contours.

There is a difference in the pattern of distribution 

of slope cutegorios among speakers. KM had proportionally 

more atypical slopes than did the othor two speakers. Only 

61% of his 42 utterances (combined across versions) declined. 

This is in comparison with 16% for CF and 12% for JP.

In addition to the number of occurrences of the three 

slope categories, changes between versions from one slope 
to another were considered. These data are presented in 

Table 18. There are two questions to be answered from these 

data. The first of these questions has to do with the pro­

portion of utterances which have slope changes between ver­

sions. Of the 66 utterances across speakers, 24 of them 

(36?<5) had slope changes. When speakers are considered in­

dividually it can be seen that CF had the smallest number, 

of utterances which changed slope between versions— 24?o.

KM had 38?<5 slope changes and JP had 50?o. The greater per­

centage of slope changes for JP suggests that slope may play 

a bigger role in S/R identification of his utterances than 

in those of the other two speakers.

The data in Table 18 are also broken down into the 

six possible categories of slope change from one version to 

the other. The changes of greatest interest are those that 

go from rising to falling ( ^  ^  ), and from flat to falling,
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TABLII IB.--Number of Utterances in all Slope Change 
Culuyoricu by Speakers; Porcent of Total Utterances 
across Slope Change Categories by Speakers

a p
CF

Slope Change 
Category 

(S-R)

T  4  i

4  o

4  T  ^

T  i

—* T o
Total 6

Percent of 
Total Utterances 24

e a k e r
KM JP Total

2 6 9

2 2 4

2 0 5

1 2 4

1 0  2 

O ’ 0 0

8 1 0 24

38 50 41
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(— >  ). Such pattorna suggest that declination is more
strongly represented in the read versions. The second 

quant inn that thoon dfit.n nan nnnwor in what proportion of 

I he iiI I anmoou ('nil into l.huuo Lvuu cutogoriou. OP the 24 

uLl.nrnncnu that havo slope changes botwoon versions, 13 

of them went From rising or flat to falling. Across speakers 

there is no clear trend for declination to be better repre­

sented in read utterances.

There is a different pattern in slope changes for the 

three speakers. Of JP's 10 utterances which changed be­

tween versions, eight have either rising or flat contours 

for the spontaneous versions, and falling contours for the 

read ones. This is in contrast to four for KM and one for 

CF. These differences between speakers suggest that de­

clination may be more strongly represented in JP's read 

versions in comparison with the other two speakers.

Declination Range Ratio. Although the RPHP and slope 

directions provide information for categorizing Fg contours, 

they require supplementation by a quantitative index which 

will be sensitive to slope differences within categories.

The Declination Range Ratio (DRR) reflects movement of the 

topline as defined by the Fg peaks. DRRs for all sentences, 

with the exception of those having a single peak, are given 

in Table 19. Examination of these data show that for speakers 

CF and KM there is no difference between the versions on the 

basis of the DRR. For speaker CF the mean DRRb for the 
spontaneous and read versions were .723 and .692 respectively.
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TAHLC 19.--Declination Range Ratios (DRRs)u by Versions 
and Speakers

S p e a k e r
CF KM JP

Version S R  S R  5 R
Utterance Utterance Utterance
Number Number Number

1 .730 .755 1 .750 .611 1 .738 .759

2 __b __b 2 __b __b 2 .784 .771

3 .380 .963 3 .563 .385 3 .757 .835

4 .701 .011 4 .694 .597 4 .753 .747

5 .337 .377 5 .380 .709 5 .739 .794

6 949 .846 6 .570 .677 6 .765 .851

7 .016 .680 9 . 8 6 6 .944 7 .062 .039

8 .721 .747 1 0 .745 .779 8 .676 .811

9 .269 .630 14 .733 .734 9 .492 .756

1 0 .690 .790 15 1 . 0 0 0  1 . 0 0 0 1 0 .629 .636

1 1 __b __b 16 .813 .608 1 1 .721 .680

1 2 .961 .842 18 .308 .313 14 __b __b

13 .667 .554 19 .723 .796 15 .139 .775

14 .572 .620 2 0 . 8 6 8 .856 16 .644 .925

15 .547 .508 2 1 .723 .507 17 .904 .516

16 .731 .703 2 2 ..746 .794 18 __b __b

17 .791 .004 23 .711 .758 19 .755 .753

1 0 __b __b 24 .246 .447 2 0 .033 .671

19 __b __b 25 .745 .711 2 1 .530 .916

2 0 .909 .097 26 .731 .722 2 2 .486 .897
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TAHLt i9.~ Continued

S p e a k e r

\li! r i» i on
Utterance 
Nuiiiht: r

CF 
S R

KM
n r

Uttnrnnoo Uttornnce 
Nu in her Number

2 1 .'763 .761 27 .693 .596

2 2 .945 .766

23 . 6 6 8 .372

24 .876 .935

25 .879 .878

Mean .723 .692 .719 .681

Number of 
larger DRRs 1 0 1 0 9. 9

Number of 
same DRRs 1 2

anr?i? _ 0 1 st peak - F 0 last peak) + 1 0 0

b Utterances having a single peak

.638

JP
R

.774

12

1
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Of the 21 utterances for which the DRR was computed, 10 

hod higher DRRs for the spontaneous versions, ten had higher 

DRRs Tor the read versions, while one was the same for both. 

These values for KM were .719 for spontaneous versions, .681 

for read versions. He had nine higher DRRs for each ver­

sion, with two the same.
The mean DRR for JP'3 read versions was .774 in com­

parison to a moan of .638 for the spontaneous versions. This 
difference was significant at the .05 level (t,36 df = 2.13). 

These data suggest that topline declination for JP's read 

utterances is often greater than that for his spontaneous 

ones. While the slope directions were able to pick up some 

differences between versions in JP's utterances, examination 

of the DRRs showed that topline might differ between ver­

sions that were in the same slope category.

The dispersion data in Figures 4, 5 and 6 for the DRR

indicate that both KM and JP had larger ranges for the*

spontaneous versions. This difference in range is small for 

KM, extended by a single data point at the low end of the 

continuum. The difference in ranges between spontaneous 

and read for JP is more pronounced, with four DRR data points 

considerably lower than the lowest read DRR. CF's DRR data 

depart Trom the pattern of the two male speakers in that her 

road DRR disporsion is greater than that of her spontaneous.

Peak Range Ratio. Spontaneous speech is frequently 

characterized as being more "expressive." One of the
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listeners in this study included this as a criterion by 

which she mode her S/R decisions. One of the acoustic 

factors that could contribute to this subjective notion of 

greater expressiveness is movement of the Fg contour. Such 

movement should bo reflected in the range of peak movement.

I lie Pouk kunye Rutio (PUR) was calculated in an attempt 

to show how much of .the Fg range was covered by movement of 

the peaks. Those data are presented in Table 20 for all of 

the utterunccs across speakers. Examination of the data 

reveals thol there is a significant difference in PRRs be­

tween read and spontaneous versions for only one of the 

speakers— KM. The mean PRR for CF's spontaneous versions 

(.600) was higher than that for the read ones (.523) but this 

difference was not significant. Twelve (12) of her spon­

taneous versions had higher PRRs as compared with eight read 

versions which had higher PRRs. This difference was also 

insignificant.

For speaker KM the mean PRRs for the spontaneous and

read versions were respectively, .438 and .312, _t (38)=4.535,

£. ^  .01. There were seventeen utterances whose spontaneous

versions tended to have significantly higher PRRs than their
2read counterparts, x (1) =9.8, £ ^  .01.

For speaker JP there is not a significant difference 

between the means for the two version categories (S=.429; 

R=.488). The direction of this difference is the opposite 

from that found in KM's data. Five of the utterances had 

higher PRRs for their spontaneous versions, while thirteen
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TAULE 20.— Peak Range Ratios (PRR) by Versions and 
S p e a k e r s

S p e a k e r  
CF KM JP

sion
It to ranee 
Number

S R
Utterance
Number

S R
U t torunce 
Number

S R

1 .722 .643 1 .904 .306 1 .152 .432

2 __a __a 2 __a __a 2 .435 .511

3 __a __a 3 .656 .714 3 .450 .552

4 .591 .634 4 .023 .099 4 .167 .278

5 .688 .791 5 .689 .147 5 .053 .348

6 .480 .453 6 .170 .033 6 .408 .488

7 .625 .488 9 .024 .523 7 .756 .581

8 .418 .338 1° .298 .167 8 .125 .560

9 .639 .1*8 14 .314 .154 9 .430 .514

10 .047 .619 15 .818 .704 10 .771 .371

11 __a __a 12 .440 .056 11 .400 .240

12 .913 .677 18 .506 .494 14 __a __a

13 .292 .305 19 .536 .514 15 .612 .681

14 .504 .510 20 .694 .543 16 .469 .706

15 .220 .014 21 .254 .100 17 .318 .476

16 .552 .380 22 .196 .073 18 __a __a

17 .431 .756 23 .408 .302 19 .487 .451

10 __a a 24 .547 .459 . 20 .885 .152

19 __a __a 25 .574 .476 21 .392 .744

20 .792 .763 26 .233 .176 22 .418 .709



104

TABLE 20.— Continued

CF KM JP
Version S R S R S R

Utterance Utterance Utterance
Number Nunibor Number

21 .903 .294 27 .440 .196

22 .91U .631

23 .023 .476

24 .026 .905

25 .022 .635

Mean .600 .523 .438 .312 .429 .488

Number of
higher PRRs 12 8 17 3 5 13

a Utterances having a single peak
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had higher PRRs for their read versions. This difference 

was not significant,^^ (1) = 3.55, although an of 3.841 

would have been significant at the .05 probability level.

Data point dispersions of PRR in Figures 4, 5 and 6 

show larger ranges for the spontaneous versions for KM and 

JP. The ranges were extended by one or two points on either 

end of the continuum. CF's ranges of PRR data points for 

spontaneous and read versions were essentially the same.

It should be noted that although the PRR does reflect 

greater peak movement, it is insensitive to the difference 

in movement between adjacent peaks, and the distance between 

peaks and valleys. Therefore, similar PRRs do not neces­

sarily preclude greater peak movement for one of the two 

utterances being compared. Such a difference might be found 

if another index of peak movement were used.

i
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CHAPTER V

DISCUSSION 

Spontaneous/Read Identification

The initial consideration in this investigation was 

the extent to u/hich listeners could differentiate between 

lexically identical spontaneous and read utterances. An 

indirect approach to assessing this ability is through con­

sideration of the percent read judgments for the tvi/o ver­

sions. Figures 7, 8 and 9 are based on the same percent 

read data as Figures 1, 2 and 3, but they have been re­

plotted to highlight the version contrast. These figures 

clearly illustrate the greater percentage of read responses 

associated with read versions of the utterances. This dif­

ferentiation between the two versions holds up for the A 

condition as well as the UA condition although the differ­

ence is somewhat less when the utterances have been altered. 

CF had almost the same percent read scores for both ver­

sions in the UA condition, with a nonsignificant difference 

between the two versions for the A condition. If listeners 

respond in a dissimilar fashion to the two versions, they 

must be differentiating between them to some extent.

A more direct assessment of S/R identification ability 

can be made by considering the +, - and 0 CJDS based on 

percent correct scores. E xamination of the per ce n ta g e  of
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unaltered versions which received the + designation in 

Table 0, revculod 55% for KM, 56% for JP and 25% for CF. 

Averaged across the three speakers, 66% of the utterances 

were identifiable. The low percentage of diucriminable 

utterunces perhaps reflects the fact thut every utterance 

in connected discourac docs not contain cues to the pro­

duction mode. When listeners perceive speakers to be reading 

or speaking spontaneously, their perceptions are presumably 

based on salient cues within a few utterances.

The use of the conversational mode, in an attempt to 

encourage spontaneity, may have contributed to a limitation 

of the acoustic and perceptual separation of the two ver­

sions. Having reading material in the form of a conversa­

tion, particularly one originally produced by the speakers 

themselves, may have reduced the "readness" of the read 

material. Given the read material in script form may have 

encouraged the speakers to try, consciously or unconsciously, 

to sound spontaneous. The conversational mode was probably 

successful in achieving a high degree of spontaneity for the 

spontaneous versions. It may have inadvertently done the 

same for the road ones.

If a discrimination rather than an identification task 

had been used, a higher percentage of utterances might have 

received responses at greater than chance level. However, 

the single presentation method more clearly reflects what 

occurs in real life. A follow-up study to this investiga­

tion will include a perceptual task where the listeners will
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make (I i so r i in i tin Lion judymon to using Lho ounio utterances.

I. L sI.i!M«!r ability lo mnko S/R distinctions based on 

single version prononl.nl.ion rninon an interesting question. 

Mow are l.inlenero able to inukc thio identification? Refor- 

encea in the lilcruturc to variation botvi/oun spontaneous 

and read utterances have always been to relative differences. 

One or the other of the two modes has been characterized as 

being faster, or higher pitched, or "more expressive." Im­

plicit in these kinds of comments is that a comparison must 

be made in order to identify the speaking mode. Although 

the percentages of discriminable utterances were lower than 

anticipated, listeners were still able to make some correct 

decisions. Something other than a comparison analysis method 

must be invoked to account for these correct responses. Lis­

teners apparently have an internal representation of spontan­

eity or "readness" that parallels that of phonemic and supra- 

segmental aspects of speech.

Fq Contribution to S/R Identification

While the number of identifiable utterances was limited, 

the basis upon which these successful identifications was 

made is still of interest. Presumably the cues which al­

lowed listeners to identify individual utterances are the 

same ones which operate in greater than utterance length 

speech samples. There are two kinds of evidence that point 

to the Fq as primary locus of the S/R difference: (1) ef­

fects of contour flattening and (2) listener comments made
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after completion of the S/R discrimination task.

Results of Fq Contour Flattening

The presence of the significant differences betvi/een 

the percent road responses for the two conditions, UA and 

A, s u g g e s t s  that listeners employed an Fg honed otratogy in 

making S/R judgments. They identified flattened utterances 

as read significantly more often than they identified their 

unaltered counterparts us having been road (see Figures 1,

2 and 3). It can be assumed that in the absence of clues to 

the contrary (or at least salient ones) listeners tended to 

identify unaltered versions of the utterances as having been 

spontaneously produced. Altered, Fq flattened utterances 

vi/cro more frequently identified os having been read. Such 

a strategy has two significant implications for the current 

investigation. First it implies that the distinction be­

tween these spontaneous and read utterances lies in the Fg 

contour. Manipulation of the Fg contour was sufficient to 

alter listener response patterns.

The second implication of the significant difference 

between conditions is that the S/R distinction is cued by : 

degree of movement of the Fg contour. A flattened Fg con­

tour can be considered a special and extreme case of de­

creased Fg movement. There is thus an inverse relationship 

between percent of read responses and degree of movement of 

the Fg contour. This Fg based listener strategy leads to 

the conclusion that the animation, liveliness and expres­

siveness associated with spontaneous speech is directly



113

related to movement of the Fg contour.
In addition to analyzing tho offocto of contour flat­

t e n i n g  i n  I.nri iif i  of pci remit, correct rouponuou, tho CJDo woro 

also eon:) i do red. CJDo were aooigned to both Lite unaltered 

ini<1 altered versions of the uttornncoo which wcro then grouped 

on the bnnio of the rolntionahip botwoon tho CJDo for the two 

conditions. Of the nine poooiblc combinutieno, the eight 

ijroupo that emerged were: =0, = =, -0, -•<•, 00, 0+, 0-.

there wore no =- utteruneeo. Tho first designation for each 

group i« LhuL for the UA condition; the second is the CJD 

for the A condition. The numbers and percentages of utter­

ance:; in each of tho CJD groupa nro given in Table 21.

What does cuch of these groupings suggest about the 

effect of fg flattening? There wore seventeen utterances 

in the i U group (29*'o) which woro judged correctly at a 

greater Lhun chance level under the UA condition, but only 

at chance level under the A condition. The implication is 

that when the utterances were unaltered listeners were able 

to identify thorn correctly on the basis of the Fg contour.

When this information was lost through contour flattening, 

listeners were no longer able to make these judgments c o r ­
rectly. The presence of utterances with this +0 pattern 
supports the hypothesis that the Fg contour contains some 

of the information supporting the S/R distinction.

The four utterances in the -0 group (7?o) also support 

the hypothesis that tho Fg contains tho primary cue to S/R
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I AM.I! 21.--Number of llttoroncou in onch L'himco Judgment 
Designation (CJD) Group by Spoakors

G p o u k o r 
CF KM JP Total

CJD
Group

+ 0 4 7 6 17

- 0 ’ 2 1  1 4

+ + 1 3 4 8

-  -  1 1 0 2

- +  1 0  1 2
0 + 1 0  0 1

0 - 3 0 0 3

0 0 9 7 6 22

Total 22 19 18 59
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cli fforcntiation. Although in the UA condition the listeners 
woro mukiny incorrect judgments, those judgments were made 

conniolnntly (i.e., at grontor than chance lovol) on tho 

l inn in of prooumod misinformation in tho Fg contour. When 

tho contour wu3 flattened listeners no longer judged correctly. 

Adding this 7% to the 29?o in the +0 CJD group there is a 

total of 361o of tho utterances that provide support for the 

hypothesis that 5/R discrimination information is contained 

in the Fq contour.

These data indicate that for somewhat more than one-third 

of all the utterances Fg contour is important in the S/R 

dichotomy. Of the 33 utterances which wore identified at 

greater than chance level in the UA condition the +0 and -0 

groups combined make up 63?o.

What do the othrer categories suggest about the role of 

Fg in S/R identification? Seventeen percent of the utterances 

fell into either the ++ (14?o) or the -- (3?o) categories.

They were identified at greater than chance level (either 

correctly or incorrectly) and the identification ability was 

unaffected by Fg contour flattening. There are two possible 

explanations for utterances falling into the ++ and -- groups. 

These utterances could have been cued by other aspects of the 

speech signal than Fg. In that case flattening the contour 

would not affect discrimination. Another possibility is that 

Fg cues coexist with durational or spectral ones which sup­

ported tho d io ti n ct i on  when F q information was eliminated*
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There in a group of six utterances (10?o of the corpus) 

which has different designations from one another, but which 

are classified together because of their anomalous nature. 

These arc -+, 0+ and 0-. Inclusion in one of these three 

groups suggests that listeners cither went from consistently 

incorrect judgments to consistently correct judgments with 

flattening of the fg contour, or that the consistency of 

judgments occurred after the fg contour woo flattened. It 

is interesting to note that five of these six sentences were 

produced by speaker CF. The presence of most of the anomal­

ous utterances among those of CF is further evidence that 

her utterances differ in some essential way from those of 

the other two speakers. The final anomalous utterance was 

one of JP1s .

Listener Comments

After completion of the spontaneous/read identification 

task participants were asked to indicate the bases upon which 

their judgments were made. Listeners were given no indica­

tion of what appropriate criteria might be. They were simply 

asked to list the criteria they used. (See "Instructions 

for Spontaneous/Read Identification Task" in the Appendix.) 

The comments were grouped into criterion categories and the 

attribute associated with the two versions of the sentences 

noted. This information is included in Table 22 along with 

the number of times that a given criterion was stated. A 

number of listeners mentioned more than one category which 
accounts for there being a total of 85 responses for 40 

listeners.



TABLE 22.— Criteria Indicated by Listeners as Bases For Perceptual Judgments in 
S/R Identification Task; Attributes associated uith each Version; Number of Times 
each Criterion Mentioned and Percentage of Total Comments for each Criterion

Criterion
Spontaneous

Attribute
Read

Attribute

Number 
of times 

Mentioned
Intonation, inflection
Stress pattern,emphasis
Fluency; presence 4 
placement of pauses

Pitch level
Degree of expressive­
ness; emotion

Timing; speaking rate
Presence o absence 
of stressed syllables
Sentence endings

Presence of echo
How sounded uhen re­
peated to self

Style

Greater inflect.
Greater emphasis
S tumbled before 
uords; Fluidity; 
breath at non­
punctuation points
Elevated pitch
A lot more feeling; 
trace of emotion 
in voice
More natural timing 
Stressed syllables

Greater terminal 
pitch variation; 
complete sentence 
endings
No echo

Monotonous
Less emphasis
Breath's only at 
commas

Louer pitch
More mechanical

Speeded up
No stressed syl­
lables

Abrupt sentence 
endings

Echo

34
21
10

5
5

4
2

3There were only 40 listeners, but 85 comments because some listeners 

than one criterion

Perce:- tage 
of 

Total3
40
25
12

6
6

5
2

1

1
1

1

listed more

117
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These data show that 55 {65%) of the comments were 

"intonation", "inflection", "stress pattern", or "emphasis."
Of those 55, 34 (40?o) mentioned intonation or inflection 

specifically. Because intonation is so closely related to 

sentence stress patterns it con be assumed that references 

to stress and emphasis are to the same aspects of the speech

signal as "intonation" and "inflection."

five respondents indicated that "pitch level" was used 

os a criterion in making S/R decisions,higher pitch being 

associated with spontaneity. It was assumed that this variable' 

referred to overall or average pitch level rather than to its 

contour.

Given that the listeners (a) heard only a single utter­

ance at a time, and (b) only heard a single version of each 

utterance, no relative pitch information was available. How 

could they make judgments about pitch level? A single 

speaker indicated that she used the criterion of how the 

sentence sounded when she repeated it to herself. This 

listener may have been the only one to verbalize a process

that others were using -- referring back to their own pro­

duction mechanisms. The same kind of analysis-by-synthesis 

mechanism could be invoked to explain correct S/R judg­

ments with a single version presentation mode.

There were only four instances (5°o) where duration 

was mentioned. Of the remaining 29?o, 12?o wore related to 

degree of fluency or the placement of pauses. There were
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only two utturances tliat contained pauses. These were 

CPU and KM6. Listeners who mentioned this variable may 

have been re for t* i mj to their strategy with (heuo utterances 

or they may have been responding to pseudo-pauses or non- 

pauses perceived as pauses.

The criterion categories "degree of expressiveness"

(6?o)> "presence or absence of stressed syllables" (2?o)» 

"sentence endings" (1 So), and "style" (l/o) might be related 

to tho fg contour, although it is not clear that they are.

The criterion category "presence of echo" probably referred 

to a perceptual "hollowness" that characterized the Fg con­

tour flattened utterances. These listener comments strongly 

implicate Fg contour in the S/R distinction.

These two pieces of evidence— the effect of Fg flat­

tening and the listener comments--support the hypothesis 

that listeners use Fg and its contour to make S/R judgments. 

The significance of these data must be considered cautiously. 

Because of the nature of the task, one of judging utterances 

whose Fg contours had been manipulated, it is possible that 

Fg may have assumed increased salience. Since the listener 

comments were elicited after a forty minute exposure to 

altered versus unaltered utterances, listeners may have be­

come artificially sensitized to F g .  Duration and spectral 

factors that varied between versions might subsequently have 

been ignored due to a spuriously salient F g .  With hind­

sight it is obvious that the question of 5/R identification 

criteria might reasonably have been posed both before and 

after the listening task.
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A Mini M u r  kind of nrLificinlity mny hnvo boon oporo- 

l. iori.-il when listeners u/oro making li/ll judgments. Listonors 

imiiiiiiiimiI ml Mini. I.liny had n grout deal of difficulty making 

Hi?i: i i n n o . liincu they woro Torcud to chuono, I.huy may hnvo 

ijrubbud unto Lliu inuut convenient hundle--Lho sLutc of the Fg 

(MinI nilr--buI. one I.lint was contrary bn what might bo used 

under urdinnry c l rcumuLnncou. Although increased sulicncc 

inny Imv/e been n fnetur in the rouultu, both uubjectivc and 

oh.jerl i \ i i ' . dnfn point very Ml.rnmjly to tho primacy of Fg in 

S/ll i don t j lien Lion .

Stntuo of Aeuuotie hi I’ f e roncou liotwoon Voruiorm

It is reasonably clear from the data discussed above

that some of the differences between spontaneous and read

versions of the utterances reside in the Fg contour. The

data on the acoustic differences, however, fail to isolate

the specific variable or variables responsible. Certain

significant differences appeared when Fg measurements were

made, but not in the same variables in the same direction

for all three speakers. Average Fg was higher a signifi-
\

cant number of times for one version than the other for 

all three speakers. However, the direction differed. For 

JP and KM spontaneous utterances were more frequently higher 

than read ones. CF's read utterances were more frequently 

higher than her spontaneous ones.

The movement of the topline appeared to be a significant 

vnrinbin fur nponkor JP, Tliig was r ef lected both in slope
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direction measurements and significantly higher DRRs for 

his read utterances. For KM, PRR appears to be a signifi­

cant variable in the S/R distinction, with greater movement 

of the peaks for his spontaneous utterances. It appears 

then, that no one of the variables measured consistently 

separated spontaneous and read utterances for each of the 

speakers.

Duration measurements did not differ consistently be­

tween versions. The lack of consistent variability between 

versions in overall duration is surprising as there are 

numerous references in the literature to speaking rate dif­

ferences os a function of formality level. Changes in 

speaking rate should bo reflected in overall duration. There 

are severul possible reasons why there were not consistent 

overull duration differences between versions for the present 

corpus. The first possible reason is that noise obscured 

differences that actually existed. Given the wide range of 

syntactic variation among the utterances, and the small 

number of speakers used, this might easily have been the case* 

A second possible explanation for there being no overall 

duration differences is that perception of rate variation 

among levels of for ma l it y  is a function of the number and 
length of pauses rather than of changes in duration* Con­

founding of duration and pauses is inherent in speaking rate 

measures of the number of linguistic segments per unit time*

A third possibility is that variation -in speaking rate is
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an idiosyncratic variable which was not functional for the 

three speakers used in this study. Whatever the explanation, 

neither overall duration, the FSR, nor the SUR varied con­

sistently between versions.

Thirty-seven percent of the utterances had what might 

be considered atypical contours, that is their toplines did 

not decline. Although there are numerous references in the 

literature to Fg contour variation as a function of differ­

ences in focus and syntactic structure, the contours almost 

always have falling slopes. Because of the intimate rela­

tionship between the syntactic structure of an utterance and 

its Fg contour, an attempt was made to assess whether syn­

tactic structure might account for the atypical Fg contours. 

(A structural breakdown of the utterances appears in the 

Appendix.) This was done by identifying the types of phrases 

(e.g. adjective phrase, prepositional phrase, etc.) into 

which each utterance could be broken down. The kinds of 

phrases associated with typical contour utterances were com­

pared with those associated with atypical contour utterances. 

There was no obvious difference between the phrase types of 

the group of utterances having typical contours and those 

utterances having atypical contours.

The number of non-declining toplines for this corpus 

can probably be accounted for on the basis of the conversa­

tional context from which the utterances were taken. The 

Fg contours presumably reflected contextual references, 

speaker intent, relationship between utterances and speaker
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intention. These contours are departures from "neutral 

intonation contours" associated with reading (usually 

of ioolutod road sentences or monologue typo narratives) 

where no particular emphasis is indicated. Under more 

natural speaking conditions non-declining FQ contours 

might be more representative than neutral intonation 

contours.

A further attompt to toaso out tho opocific Fq variable(s) 

used in making S/R judgments was made through calculating the 

correlation between "percent read" judgments and each of the 

quantifiable Fq variables: average Fq , Fg range, the DRR

and the PRR. Table 23 contains the correlation coefficients 

for each of the variables by speakers and versions. As was 

the case with the acoustic measurements themselves, no clear 

picture developed. All of the coefficients were extremely 

small, indicative at best of weak correlations.

On the basis of results for the individual speakers 

negative correlations would be expected for average Fg, Fg 

range and the PRR. That is these^variables would be expected 

to decrease as the percent read judgments increased. A 

positive relationship would bo anticipated for the DRR since 

greater declination was associated with "readness." For Fg 

avcrago a single weak correlation occurred for the read ut- 

terancos of JP (-.42). There were three weak negative cor­

relations for Fg range* for the read utterances of CF 

(-.49), and for both spontaneous and read versions for KM
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TABLE 23.— Coefficients for Correlations between Percent 
Road Responses and Each of the Four Quantifiable Fn 
Variables by Speakers and Versions

S p e a k e r s
CF KM JP

Versions S R S R S R
Fq Variable

Average Fq

Peak Range 
Ratio

-0.08 -0.05 -0.22 -0.07 0.32 -C

Fn Range -0.09 -0.49 -0.38 -0.38 0.12 -C

Declination
Range Ratio 0.37 0.00 0.13 0.06 0.20 C

0.33 -0.14 0.15 0.39 0.21

.42

.04

.31

.29
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(both -.30). Obviously the correlations are too low to 

support strong conclusions.

Dispersion of »oto Points

I In:I’d unis n tilrornj luiidoncy for u wider diuporoion of 

data poiril.s to occur with the acoustic measurement data of 

the spontaneous versions as compared to those of their read 

euunlorptir Lu. Iliiu wus tho case for 15 oT tho 21 measure­

ments made across speakers. Of the remaining six measure­
ments, three had nearly equal dispersions for the measure­

ments of the two versions. Only three had wider dispersions 

for tho read measurements over those for the spontaneous 

measurements.

The nature of this greater dispersion for the spon­

taneous data was the existence of a few extreme data points, 

rather than a spreading out over the whole range. Most of 

the data points for both spontaneous and read versions 

clustered about an average point. This dissimilarity in 

dispersion suggests that one of the differences between 

spontaneous and read speech is that during the former speak­

ing mode various acoustic parameters display a greater ten­

dency to deviate from tho average values of that parameter. 

In a relatively long spooch sample this tendency might not . 

be realized for all the utterances. Only some of them would 

contain tho cues for spontaneity. This marking of only a 

porLion of the utterances os spontaneous is consistent
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with the finding that only a portion of tho utterances were 

identifiable.

Speaker and Listener Idiooyncracy

At the onuct of this study tho concept of spontaneity 

and "readneso" wuo considered to be relatively simple and 

straightforward. It was assumed that these two speaking 

modes represented different points along a formality con­

tinuum. Their placement would be speaker and situation 

dependent, but predictable. All other things being equal, 

it was assumed that spontaneous speech would be less formal 

than read speech and that acoustic aspects of the two modes 

would differ in predictable ways. The use of lexically 

identical utterances in the present experiment was an at­

tempt to keep all other things equal. However, the resulting 

picture of spontaneous and read differences did not approxi­

mate what was anticipated.

Three very different pictures were presented by each 

speaker, suggesting that the formality/informality relation­

ship between spontaneous and read speech is not straight­

forward. JP's spontaneous speech sounded very casual; his 

read speech seemed prototypically read. KM's speech samples 

were very different from those of JP. Although the whole 

read conversation had a more "read" quality than the spon­

taneous one, individual excised utterances did not sound as 

readily identifiable as did those of JP. All of the ver­

sion pairs sounded different, that is they would be dis-
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criminabie on a discrimination task. It was surprising, 

however, that many of them were identifiable as to speaking 

mode.
In contrast to JP and KM, CF1s utterances were anomalous. 

Her spontaneous utterances seemed less casual than her read 

ones. This difference may have been an artifact associated 

with the recording sequence. The spontaneous sample was 

elicited during her initial visit to the location. She may 

have been more relaxed, and hence less formal, when she read 

the transcribed conversation. If the differences between 

spontaneous and read speech were robust, however, this 

should not hove mattered. These observations of speaker 

idiosyncracy suggest that different speakers handle the S/R 

distinction in different ways. A formality/informality 

distinction is obviously not isomorphic with the S/R con­

tinuum .

In addition to speaker and situational effects on the

S/R distinction, a listener variable may also exist.

Although there was no analysis of listener responses, lis-
>

tener comments suggest the use of different response pro­

tocols. Forty percent of the listeners' comments were re­

lated to intonation or inflection. However, fluency, stress 

pattern, pitch level, timing and sentence endings were also 

mentioned. Different listeners, who mark "readness" in 

their own speech in various ways, may listen to different
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aspects of the speech signal u/hen making S/R judgments.

When Nakatani and Aston (1981) investigated factors af­

fecting loxical otroao perception, they noted that certain 

listeners seemed to attend to pitch differences while others 

listened for duration differences. A similar listener 

variable may have boon at work in the S/R perceptual task.

Although no note was made of individual listener re­

sponses in degree of certainty, the casual observation was 

made while scoring that some listeners seemed more certain 

of their responses than other listeners did. This may have 

been a reflection of a personality variable related to self- 

confidence or some other psychological trait. However, it 

also might have reflected dissimilarities in listening 

criteria. Those listeners who were less certain of their 

responses might have been so because they did not hear the 

kinds of cues they were listening for, the ones that have 

the greatest salience for them.

In conclusion it appears that defining utterances in 

terms of perceived spontaneity is much more complicated than 

first conceived. Rather than a one dimensional S/R con­

tinuum which lines up in some way with formality/informality, 

it is likely that utterances are located in a multidimen­

sional space by reference to sets of coordinates that in­

clude idiosyncratic speaker variations, listener dis­

similarities, sex of the speaker, and a host of other un­

identified variables.
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Implications for Speech Syntheai9

As synthesis of natural sounding speech becomes more 

successful the need u/ill arise for synthetic speech to re­

flect nuances associated with extra-linguistic factors. One 

such factor may be whether the speech was read or produced 

spontaneously. Up to this point, the meager references in 

the literature have suggested that spontaneous and read 

speech differ primarily in nature of pauses, the degree to 

which curtain phonotic and phonological procdoooo occur, and 

in opouking rate.

In uttcmpting to synthesize speech which will give an 

impression of spontaneity, it may then be necessary to alter 

the Fq contour in some way. Perhaps the topline should de­

cline less to give the impression of greater spontaneity.

If a conversational mode is to be portrayed, it may be neces­

sary to include utterances with topline flatness or rises 

(atypical contours). Synthesis of speech in a conversation 

mode may sound more natural and convincing if all the con­

tours are not declining. In order to indicate interaction 

among speakers* manipulation of the Fg contour away from the 

neutral form may be necessary. Relationships between and 

among communicants in conversations may be indicated by 

subtle differences in the Fg contour. There also may have 

to be greater movement of the Fg peaks over the Fg range.
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Summary and Conclusions

I ho answer to tho question, "Can listeners correctly 

identify isolated utterances as having been read or spoken 

up on I M i n i    y?" iu "You, u c m i i o  limoo . " fur l.ho prouont cor­

pus, 42‘Ai of the uttoronces acrooo opoakoro woro identifiable 

uccordinij to an established criterion. What this figure 

suggests is that not all utterances within a connected nar­

rative will be marked for speaking mode. Rather, a certain 

proportion of them might be so marked, with listeners basing 

their S/R judgments on this subset of utterances.

In order to produce synthetic speech which is identi­

fiable as having been produced through a given speaking mode, 

it will probably be necessary to mark certain utterances with 

the acoustic lineaments peculiar to that mode. What are the 

acoustic features that mark speech as spontaneous or read?

It seems clear that the S/R distinction is cued primarily by 

Fg and its contour. Listener strategy, listener comments 

and the effects of contour flattening support the Fg cue 

hypothesis. Duration factors measured in this study appeared 

not to play a role in the distinction.

Although the role of Fg in the S/R distinction for the 

present corpus is clear, the specific aspects of Fg which 
vary and tho ways in which thoy vary are obscure* Average 
Fg surfaced as the single parameter that differed signi­

ficantly between versions for all three speakers, but the 

direction of the d if fe r e n c e s  varied among speakers. The
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PRR for KM and the DRR for JP differed significantly be­

tween versions. This suggests that either the range of 

peak movement or the movement of the topline may cue the 

S/R distinction. Some of JP's versions appeared to be dis­

tinguishable with reference to the slope. . The slope of his 

utterances mdre frequently changed between versions than 

did those of the other speakers, and declination appeared 

to be more clearly represented for his read versions. Idio­

syncrasy uppcors to be the prevailing characteristic asso­

ciated with these data.

In the conversational narrative type speaking mode used 

for the present experiment the neutral declarative Fg con­

tour was frequently inappropriate. Due to semantic high­

lighting and signalling of continuation, many of the Fg 

contours' toplines either did not show the declination effect 

or they actually had rising toplines.

The present investigation was seen as an initial step 

in development of a model of differences between speech which 

is read and that which is produced spontaneously. From such 

a model could be generated an algorithm for manipulating 

perceived spontaneity or "readness." Some information lead­

ing toward this long range goal has been obtained through 

this investigation. The next step will be to isolate large 

numbers of utterances which are marked for the S/R dis­

tinction for comparison with those which are unmarked.

Through this comparison it should be possible to catalogue
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the idiosyncratic features which cause listeners to decide 

whether an utterance has been read or whether it has been 

produced spontaneously.
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APPENDIX A

•' sriilJCflJit'AL-■■ HMJAKDOWN OF COMPLETE SENTENCE IJT TCf?ANCE5

CF

VP

NP

pron on

this3 is what frightens men

CF
NP

VP

■pron pron prop

This is just .what

Stressed syllables; ( ) indicates stressed in read version

afraid ofmen are



CF
4

UP

HP

artaux aux pre pron

Everybody's freedom might be considered threat to someone else



P jo n  j/

I have

CF
7

/ t vpr^p ft pjon a«|X n^g ^

of things I v/ill-not d

136



CF
8

NP

VP

VP

ad

a'djneg pron

You o— not know who contributed how much

137



CF
9

NP UP

priori

PP

artprep pron conj pron con i

between and and the microphoneis you me

8C
T



cooi\. clause

A/aNP

VP

on

h a s been suggested to me

conj

that

CF
13

subordinate clause

pron on

I spend more time thaton

6C
I
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CF

NPA/P

prpppron

positivemoketoI will nave oome

IP.NP

UP

pron,JX pronpron

thatYou will help donje .
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CF

P

pron

I S effective communication

CF
20

VPNP

codrd. clause

artpron aux ad

You said T uesday would be good
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CF
21

PP

a,djad

Next goodisTuesday no



pron

Maybe you

u

should try

CF
24

/ \ron prep pron n adv

I l I 1 It in your sneakers first



CF
25

NP

VP

PP

pron ad ron

specifically her about articulat

144
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KM
1

Ml*

NP

NP

Pron (Exp) ad jad

accentvi/rittenThere nois

T (contracted)There  ------------ losers
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KM

NP

udj. phrase

advne.gp non

healthynotf  i I I U U I I l l  Q LThey------- are as

KM

NP VP

NP

NP

adjartpron * *

aptitude testThi an
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KM

NP VP

pron

It

ad

innate abilitymeasures

KM

VP

VJ3

NP

advpron prep

They tend lose things literally



pron ad

It is almost

ad

psychological thing



pp

pron

of them

/

KM
10

VP PP

NF

prep prep n

had to do uith teaching

6
<

7
l



NP

NP

artv npron

That is the mark

KM
14

NP.

NP

VP

VP

con j pron aux

ithave madethat you 150



that excited

PJP

prep

about

151



NP

pron aux neg v

do not think that

152



coordinate clause

NP UP

NP

adj

Some Euro- sys- work
pean terns

coordinate clause

NP

VP

pron pron.ux eg v

could— not see it



coordinate clause

VP

VP NP.

aux adv aux part

We have al- been crank-out kids
ways ing

KM
19

lause

adv. phraseVP

rel.pron adv ad

who only marginally literatewere



,NP VP

VP

NP

art n

thehave never seen room

KM
20

t

adj. phrase

con j nI Ithat Norm

v prep

is in 155
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KM

VP

LMJX pron

itnov/or evon soon

L,
22

NP

NP

artpron

You read languagesame



pron

That

KM
23

art n

the instinct

157
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JP
1

NP

P NB

pd jart n
aux negL'on

I-----------am not teaching the brighter kids

JP

NP

VP N

P PP.

dj.aux neg 1/ q prep

They do not have that answer in their head
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JP

VN.I’

adjrtronnux

1 d o---not have any of the advanced classes

S  JP
Mp \/P 6

dinate clause

MP

NPA
prop v advaux ciux 'vv pronp r.o 11

You know ho will bo able to divide men- in his head
tally
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JP

NP

prepJX no (Jpron

collegeeverybody tosendWo

JP
10

\/PMP

NPVP

adj'. phraae

aux n^gart pron

personality that , does--not quitMe has got
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,NP

VP

p {IT t Ofl jauxpron

cun liven conversationup

NP

\'P

partpron aux pron

will pick it up



\iv

pron

V\c

his
hands

* i t e  p s t 3 ° n  dynamite

He —

20
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p r i

NP P

VP NP Adv. t3

adjadvv

JP
22

I still find that utterly amazing
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APPENDIX B

INSTRUCTIONS 10 LISTENERS FOR S/R IDENTIFICATION TASK

In this experiment you u/ill be listening to sentences 

spoken-by three different speakers. Some of these sen­

tences were spoken spontaneously in conversation while

others were read from a script. Listen carefully to each
* \

sentence. If you think the sentence was read, circle R.

If you think it was spoken spontaneously, circle S. On the 

response sheet there are three different size Rs and three 

different size Ss after each sentence. In indicating your 

response, circle the largest letter if you are positive about 

your choice. If you are fairly certain, but not completely 

confident in your response, circle the middle size letter.

If you have considerable doubt about your response circle

the smallest letter. You must make a choice. Guess if neces-

sary.

You will hear a hissing sound at the beginning of each 

sentence trial. After the hiss the sentence will be pre­

sented twice. Following the second presentation there will 

be a brief silent interval during which you can mark your 

response sheet.

These sentences were computer manipulated and may 

sound strange. Do not worry about the content of the sen­
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tences; just concentrate on deciding whether they were 

read or spoken spontaneously.

Would you also please answer the question on the bot­

tom of the loot response sheet?

Thank you for your time.
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APPEND T X H

SAMPLE RESPONSE SHEET

L i u t u n e i ’1 u N u m o _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ Du to

Speaker #1

I. Some; E u r o p e a n  n y o t e m o  w o r k  that w u y , but i D  Q  q
couldn't see it. I\ l\ |\ O j j .R r r S ss

RRR-SSs 
RrrSSs 
RrrSss

6. No, he couldn't. R r r ^ s s

7. No, he couldn't. R R r S S s
8. No, he couldn't. Rr rS ss

9. And the others found jobs where they couldlf D  D  \  \  C  
be trained. M \ l \ 0  O D

2. No , ho couldn't.

3. Some European systems work that way, but I 
couldn't see it.

A. Some European systems work that way, but I 
couldn't oeo it.

Some European systems work that way, but I 
couldn't see it.

10. You read the same language.

11. I've never seen the room that Norm's in

i
12. And you wonder how they're going to make it

R R rS S s 
. RrrSss
.RRkSSs



1 3 .

14.

15.

16.

1 7 .

18.

19.

20 . 

21. 

2 2 .
2 3 .

2 4 .

2 5 .

2 6 .

2 7 .

167
1 cun'L got LhuL excited ubout tho BAlu D  Q  o  ^  a  
scorca falling. }\ ^  O  £

Thal'o Lhc murk that you've made. it. R R r S S s
I hero in no Now York Written accent. R R r S S s
Not one of them had to do with teaching. R r r S s s
This ia an aptitude test. R R r SS-s
I've never even seen it. R r r S s s
They tend to lose things literally. R r r S s s
They're not as healthy.- R r r S s s

I don't think that's our job. R r r S s s

It measures innate ability. R r r S s s

But they're not the ones taking the SATs. R r  r S S s  
It's almost a psychological thing. Rr  R S S s
That's always the instinct. R r r S s - s
We've always been cranking out kids who were
only marginally literate. ^  5

They're losers. R r r S s s
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r»|)OMl<»31’ II2

R R r S S s1. 1 should bo, but I'm not.

2. I should be, but I'm not. RrrSss
3. IT you're satiafied with it, then you aru D  Q  D C C  C

developing yourself. . I\ l\

4. If you're satisfied with it, then you are D  p  ^  q
developing yourself. |\ l\ R O  w  w

5. 1 should be, but I'm not. R r r  S S - s

6. I should be, but I'm not. R r r S s s

7. If you're satisfied with it, then you a r e D  D  p  V  C  o  
developing yourself.

8. If you're satisfied with it, then you a r e D p  p  Q  Q  «  
developing yourself. l\ l\ l> O  w o

R r r S s s9. You said a Tuesday would be good.

10. Next Tuesday's no good.

11. Something that they need.

12. That's effective communication.

13. But I will start to do that shortly.

14. Feminism.

15. This is just what men are afraid of.

R r r S ss
R R r S S s

R r r S s s

R r r S s s

R r r S S s

R r r S s s
16. I know of a good Italian restaurant in Plainfield.

R R r S S s
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17. Nu.

10. That's between you and me and the micro- R r r S s s

19. You don't know who contributed how much. R r r S s s
20. Ilverybody's freedom might be considered P  D p Q  C  C

a threat to someone else. I\ l\ l\

21. Norrie. R r r S s s

22. I specifically asked her about articulation.R RR SS S
23. It has beon suggested to me that I spend U p  ̂  ^

more time on that. l\ |\ K  O O o

24. Maybe you should try it in your sneakers R r r S s s

R r r S S s 
R R R S Ss 
R r r S S s 
R r r S s s
R r r SS s

25. I have a list of things I won't do.

26. I'll have to make some positive plans.

27. You'll help me do that.

28. Yeah.

29. This is what frightens men.

Speaker //3

1. In a graduate class one professor said 
something that made a lot of sense to me . R R r S S s

2. He says, "You know someone's got to be D o  O  0  C* o  
a garbageman." |\ K  l\ O  b S
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5.
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0.

9.

10.

11 .

12 .

13.

14.

15.

16.

17.

170
lie s a y s ,  "You know s o m e o n e ' s  g o t  t o  be I ?  O  o  V  C  e
u y i i rbinjumun. "  I > IN IN

llu s o y s ,  "You know s o m e o ne ' s  g o t  t o  be R  D  Q N  Q  ?
n ynrbnyemnn . " IN I N  «N O

I n  n y r a d u o t e  c l a s s  one p r o f o s s o r  s a i d  P  P  O  Q  C  C  
s o m e l h i n y  t h u t  made a l o t  o f  s en se  t o  m e . l N I \ l \  O  O O

I n  a- g r a d u a t e  c l a s s  one p r o f e s s o r  s a i d  D  q  O  *
s o m e t h i n g  t h a t  mode a l o t  o f  se ns e  t o  me . | \  l \  t \  <0  ̂  ^

I n  a g r a d u a t e  c l a s s  one p r o f e s s o r  s a i d  P  O  b  C C  O
s o m e t h i n g  t h a t  made a l o t  o f  se ns e  t o  me . l N  l \  K  O  o  o

He s a y s ,  "You know s o m e on e ' s  g o t  to be a D  n  . Q C c  
y a r b a g e m a n . "  I \  l \  h  O  «  o

Hut  I  have t h e  a v e r a g e  k i d s .  R R r S S s
H e ' s  e x c e l l e n t  w i t h  h i s  h a n d s .  R R r S S s
W e l l ,  f i r s t  o f  a l l  l e t ' s  l o o k  a t  i t  f r o m P )  D  ft  O  C  C
t h e  math a n g l e .  I N  IN K  O  o  o

You know h e ' l l  be a b l e  t o  d i v i d e  m e n t a l l y Q  D  D  Q  C  C
i n  h i s  h e a d .  IN IN IN O  ^

They d o n ' t  have  t h a t  a ns we r  i n  t h e i r  h e a d .  R r r S s s
He c a n - l i v e n  up any c o n v e r s a t i o n .  R r r S s s

I ' m  n o t  t e a c h i n g  t h e  b r i g h t e r  k i d s .  R r r S s s
Rr r S s s

R r r S s s

In the sense that he doesn't sit down and 
read a book.

He's a dynamite person.
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19.
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21.
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23.

24.

25.

26.
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I here lu u luck ul ubl l lLy in Juul I’umJu-lP Q  p  C  Q
mnn I n 1 nrithmotic. IN IN K  ̂  °  ̂

I ot.il.1 find that utterly amazing.

I don't hove any of tho advanced classes.Ii\ R R 3 S 5
But the Glower kido can't do it, and thoyD D  n v  C  p
don't want to do it. l\ 1\ *> O  O o

. R R r S S sHe's got a personality that doesn't quit

Cddy Vent. R r r S s s
We can't send everybody to college. R r r S s s
lie'll pick it up. R r r S S s

R r r S s sNo.

What criteria did you use in making your decisions as to 
whether the sentences were read or were spoken spon­
taneously?
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APPENDIX D

1. ini. nl' hi ny J labic wnrcln used in making measurements for SUR

Speakcr

Frightens afraid frecrion

someone yourself assume -

CF between 
n = 16

shortly something

Norrie Tuesday Tuesday's

Chinese Plainfield maybe

Neu/ York written accent

losers healthy measures

innate almost teaching

KM about falling systems
n = 27

couldn't (2) always (2) cranking

only never (2) even

language instinct others

■
wonder going taking

teaching brighter angle

answer advanced classes

JP divide Blower something
n = 16

college doesn't (2) liven

someone's garbage person
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Yeah
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I know of a good Italian restaurant in Plainfield60
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‘ I know of. a good Italian restaurant in Plainfield
60
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I specifically asked her about arti culation
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specifically asked her about articuation.60
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tend to lose things literally.
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things literally.
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you1ve made it
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you*ye-made it.
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KMR 22

\  Ho 

*s
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60 That's always the in st" i n c t.
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180
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' And the others found jobs where they could be trained
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loo

1

But' they*re not the.ones taking the Ts60
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at it fromWell first of all let’s anglelook60 the math
180
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But I have the average kids

217



JP

I don’t have any of the ad vanced class es
130

,t U

10 • JPR

9o

es.vanced classthe addon’t have any of

218



180

JP

\ *>.

to divide mentally in his60 You know he*11 he able head

180

JPR

a?
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He's excellent with his hands
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He' s excellent with his hanas
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He's excellent with handshis
60

180

JPR

IIH

ISHe's excellent with .his
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In the sense that he doesn’t sit dov/n
and read a book60

180
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In the sense that he doesn’t sit down and read a book60
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