
ARE YOU ASKTNG ME, TELLTNG ME OR TALKING TO YOURSELF?

Kerstin Hadding* and Michael Studciert+(ennedy*ìt

Haskins Laboratories, New Haven

fn a study of Swedish intonati-on, Hadcling-Koch I lSOt) Oistinguished among

three functional categories of utterance and their correlated fundamental

frequency (fo) contours. The first category ["question") occurred when a

speaker wanted an answer flrom a listener; it was characterized by a re-

latively hiOh flo at the stress peaK and a rising terminal glide. The se-

cond catesory ("statement") occurred when a speaker wanted a listener to

belj-eve or agree wlth him; it was characterized bv a lower fo at the

sbress peak and a falling glide. Later perceptual studies of synthetic

speech, in which the fo contour of an utterance was pysLematically varied,

have largely supported these descrlptive analyses (Haclcling{(och and

Studdert{ennedy 1964, 1965a and b¡ Studdert-l(ennedy and Haddíng 1972i

in press. Listeners tended {,o classify contours with an apparent terminal

rise and/or hlgh fo at the stress as questions, contours with an apparen!

terminal fall anrJ/or low fo at the stress as statements (cf. UIdalI, 1962).

The third category of utterance, described by Haodingl(och, had a levef

terminal glirJe [ "terminal sustain") . With a relatj-ve]y even and moderately

higl-r overall fo, this type of contour occurred when the speaker was musing

or talking to nhimself. 
Wi-th various other fo patterns, in earlier sections

of the contour, level terminal glides also occurred in exclamations and in

sorne other type of utterances eixpressing a somewhat emotional reactj-on.

These are ncrt treated here. Common to all these contexts is the fact that

the speaker was not primarily interested in elicitirrg a listenerr s response

- in fact, no listener need be present at all. Moravcsif< (fSZl) quotes

Householder as differentiating "statements which disclaim knowledge, but
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exhitrit indifference towards obtaining it flrom real questions by a f'eature

[tHearer) indicating hearerfs invofvement" (p.91, fn 1J, We wcrufd llke to

propose a similar 1'eature though with a somewhat different definition.

As a first step, the present study was intended to assess the percep-

tual validity of the thírd category. The hypotheses were that [ 1) listen-

ers can reliably identify flunrlamental frequency contours which display a

level terrninal- glicie rather than a terminal rise or fall, (2J listeners

can reliably form a category of, utterancas defined by the speakerr s talk-

ing to hinlsel-F rather than adrlressi-ng a listener, (¡l I'talking-to-qelf

judgrnents, if they occur, are made oF contours characterized by a ¡noderate,

even fo, ending with a level- glide.

Method

The stimuli were those used in a previous study IStuOOertl(ennedy and

Hadding 1 19?2i i-rr press). They were prspared by means o1= the Haskins

Laboratories Digital Spectrum Manipulator (oSwt) [Cooper, 1965). This de-

vice pf.ovides a spectrographic display oF a 19-channel vocoder analysis,

digitized to 6 bits at 1O msec intervals, and perrnits the experimenter

to vary the contents r:f each cell in the 1=requency-time matrix, before

resynthesis by the vocoder. For the present study we were interested in

the channel that displays the time course of the fundamental frequency of

the utterance, since it was by manipulating the contents of this channel

that we varied f'o.

The utterance "November't [no'vêmblr] was spoken by'an American male

voice into the vocoder and stored in the DSM. Fo was then manipulated

over a range f,rom 85 Hz to 22O Hz . The fo values at the most irnportant

points of the contours Istarting point, peak, turni-ng point, and end

point) were chosen to represent.four different fo levels of a speaker

with a range from 65 Hz to 250 Hz : The four l-evels were based on a
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previous analysis ofl a long sample of, speecl-r by a speaker with this par-

ticular range (Hadding{(och, 1961, pp. 110 ff.j.

The contours are schematized in Figure 1. Atl contours start on a fo

ofl 130 Hz, sustained for 170 msec, over the first syllable (the lpre-

contour"). They then meve, during 106 msec, to one of, three 'rpeaks":

130 Hz [L, or lowJ , 'leo Hz [H, or highJ, zOO Hz (S, or superhigh), fney

proceed, during 1 17 msec, to one of four turning points: 100 Hz ( i),

12D Hz (z), l+SHz (s), 1B0,Hz [4). f:-nally, they proceed, during Zo1 msec,

to one of six end-points: eS Hz ( t), 1OO Hz (zJ, t20 Hz (:J, tîs Hz (4),

180 Hz (5), and 200 lz (e). P.eak, turning point, and end point are each

sustained ior 32 msec. The combination of three peaks, four turnlng

points, and six end poì-nts yields 72 contours, eacn specified Lry a letter

and two digits (".S.r S14 for the contour ofl Figure 1J anrl each lasting

700 msec.

The ?2 contours were recorded on magnetic tape from the output of the

vocoder in two florms: (l) carried on a speech wave [no'vembar], [Z) as

a frequerrcy-modulateo sine wave. Each set af ?2 was spÌiced int,o five

different random orders with a five-second interval between stirnuli and

a ten-second pause af ter evet y tenth sti_rnulus.

A group of 22 Swedish graduate and undergraduate volunteers ( tO of

whom had served as subjects j-n our earlier exFeriments) was tested in a

series of three sessions, each lasting about 45 minutes. They listened

tothe tests over a loudspeaker in a quiet room. In a,gì-ven session they

heard the flive test orders for one type of stimulus only. All subjects

heard the sine wave sti.muli in their first session I so as to reduce the

possible influence ofl speech mechanisms on judgments of nonspeech sti-

muri). Half the group then made linguistic judgments of the speech sti-

nruli in their second sessi-on, psychophyslcal judgmentg of the same sti-

muli in their third session; harf, the group took the tests in reverse

order'.
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rn the sine wave session and in tlte speec|l psycltophysical session,

subjects were asked to listen to the terminal glide of each contour and

to juclge whether it was risi-ng, falling or level in pitch. In the linguis-

tic session, they were asked to picture three situations: q speaker

addressing a question 
.to 

a listener, a speaker making a statement to a

Iistener, anci a speaker not adoressing a li-stener, but talking to him-

selt-. The subjectsr task was then to listen to each utterance and assign

it to its appropriate category: question, statement or "talking-to-selfrr.

The third category is not, of course, logically excfusive of the first

two, and proved difficult to explain. Nonetheless, subjects agreed to

try'to use it anrJ, in the event, were able to do so wibh fair consist-

1
ency.

Results

No systematlc differÉnces between groups due to the order in whicn they

made tneir judgments were oþserved. Data are therefore presented for

the combined groups. Figure 2 presents the sine wave, speech psychopl-ty-

sical and línguisbic results for the three series of contouru [l:, L3,

L'2) in which at least one corrtour was judged as expressing "ta1ki-ng-to-

self" on more than 5O /o oi- tire group's judgments. Percentages of fa1l,

Ievel aniJ rise judgments Isine wave and speech psychophysica]-) or of

statement,'talking-to-self"and question judgments (tinguistic) are

plotteO agai-nst terminal glide, measurecl as rise IposiLive) or fal]

(negative) in t-tz from turning point to en,l point. Eact-, rlata point repre-

sents a percentage of 110 judgments [22 subjects judgeo each contour

ìÏrve tl-mes_/ ,

Consider, first, the sine wave results (Figure 2, leFt column). For

eaclr series of contours the only contour judged more than 50 y'" of the

time tg be terminally'l-evel in pitch is the conl-our f-or which the ter-
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minal fo gliLle wasr in fact, level. "Level" judgments increase and de-

crease systematically on either side of this zero value, with a stronger'

tendency to hear a slight fal-l as level than a slight rise. Since "level"

judgrnents never reached 100 %, either flor. the terminally 1qv9l contou¡s

of Figure 2 or for the, nine other terminally }evel corìtour:i presented,

it is evident that listeners did not find the judgment easy. However',

their errors were primarily 'rmisses" rather than "False alarms", That

is to say, while four of the twelve terminally level contours failed

to draw more than 50 o/o "level" judgments, none of them drew as many as

50 y'o "fall" or "rise" judgments, and none of the síxty terminally rising

or falling contours drew as marìy as 5D y'o "1evel" judgments.

These results are summarized in Figures 3 ancl 4. Figure : [feft

columnJ sketches the eight sj-ne wave contpurs jurJged "level" more tnan

50,/o of the time. Figure + [feft colqmn) sketches the four terminally

level sine wave contours for wtrich I'level" judgnrents did not reach U¡ %:

Note that three of the latter (Ap, H12, L'12) display a f'al-l from the

peak to a turn.ing point 30 Hz below the onset level of' the contour; one

(t-+S) ciisplays a rise from bhe peak to a turning point 5O l-lz above the

onset ievel of tlre contour.

Figure 2 [center coiumnJ presen'bs speech psychophysical results. Tn

each graph it is again the terminally level corrtour that col-Iects the

highest percentage of'"fevel" judgrnertts. But the spread of 'rlevel" judg-

ments over terminally fall-ing contours iq clearly broqder than f'or the

cilrrespondirrg síne wave contours. This is particularly noticeable for

tlre L3 series, wnere one terminally fal-ling cenbour IL:S, middle row)

actually oï'aws 56 % t'leveÌ" judgmenbs. Norretheless, this i-s tl-re only

[false a]-arm'r, so that, wi'bh flive of the twelve terminally level contoulrs

beirrg judgeci "level" more than 5D "1, of the ti-me, the êrrors were again

primarily "missss". Figures 3 [cenber' coiumrr) and 4 [right column)
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summarize these results.

Figure 2 [right co]umnj presen'bs the linguistic judgnrents. In each

series it is the terminally level corrtcrur that draws the highest per-

centage of "talking-to-se1fl" judgmerlts. But there is a clear benCency

fcr these judgrnents to invade the statement category. In one series

(L:n miAOte rowJ the invasion malches quite strikingly that maoe by

s into the "flal-l " category oF the spet:clt psycfroptrysical"level" jurJgmen'bs into the "flal-I " category oF the speeclt psychopl

data. However, the tendency appeafs in all 'bhree series so that each

has a terrnirlally f alling contour that draws close to 50 y'o 't.baLking-to-

selft' juclgments: H33 (+a'1"), L33 (se 7.), L22 [ss/.). Figure 3 [rignt

colúrnrn) summarizes these results. Note the weight of "talking-tr:-self"

judgments in the moderate to l-ow stress peak series. No contour in

the S-ser.ies meets the 50 o/o criterion, only one in the H-series, flour

in the L-series. The latter incl;de two contours with l-evel terminal

glides, two with terminal glides that f'all by 20-25 Hz.

Finally, we note thab, while the preferred quiestinn contours of, our

previous stuoy (StuOOert-Kenneily and Hadding, 1972i in press) were

totally unaf,fected by the irltroduction of a third category, the pre-

f erred sta'ben¡ent contours did not f are so wel-l-. Nine o1= the twenty-

three statement contours on which subjecbs displayeci at least 9O y'o

agreement in the previous study dropped below thai l-evel in the presen'b

study. -lhree of these [t-:;:, L22, L23) were among the five contours

collecting more tharr 5O o/o "talking=to-self" judgments.'

Discussion

Listeners to brief [7OO m=*c] frequency modulated slne wave contours

can, with some reliability, identify those that sustaín a level frequency

over the last 265 msec. But their performance is not perfect. While they

seldom hear a rising or fallÌng terminal glide as levef, they do with
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fair frequency hear a level glide as rising or falling. They tend to be

misled not by the initial rise to the peak¡ but by the rise of fall- from

peak to turning-point, that is, by the movement o1- the cnntour during

the 12] msec immediately preceeding the termlnal sustain: Figure 4

( feft column) shows that two of the Four terminally l-evel corlLours that

were ilmissed" tli-splay no onset-to-peak rnovernent, but all 1'our display

a movement of at least 30 Hz lroir peak to turrling-pointr and end orl a

frequency at least 3D Hz above or below the precontour level of 13O Hz,

We may therefore say that, exactly as in our previous study (StuUOert-

Kennedy and Hadding, 19?2; in press), listeners seem to use the precon-

tour as an anchor and then have diffi-culty in separating the terminal

glide from the immediately preceding section of the contour if that

section dísplays a marked movement to a point well above or well below

the anchor.

The speech psychophysical results display a similar pattern. Al1 four

of the contours mlssed in the sine wave judgments were al-so missed in

the speech psychophysicat, and three more were added. Two of those addecl

ISZ:, UZ:) disptay a strorrg fall f'rom peak tr.l turning point, but end'on

a frequency only 1O Hz below the precontour l-evel; the other [S+S) dis-

plays a fal-l of only 2Û llz from peak to turning point, but ends on a

l-eveil 50 Hz above the precontour. In other words, there is clear overlap

between sine wave and speech psychophysical data.

Even where the two sets of data do not agree, as in the tendency for

listeners to judge certain terminall-y falling speech wave contours as

t'level", the errors would seem to arise from the same source as the sine

wave errors, namely, from a simple inability to separate terminalglide

from earlier sections of the contour, Thus, if the first 467 msec of

the contour are relatively level [as in the H3 and t-3.series, where aI]

frequency variations between onset and turning point are within 30 Hz of
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the precontour) listeners may fail to detect the slight terminal fall

and then Judge it to be "level" [see FLg.2, center column). Tn other

words, they do not, as might be predicted from the analysis-by-synthesis

model of Lieberman ( 1967), accept glide as level when the stress peak is

exceptionally high, but rather when the entire section of the contour

preceding the terminal gllde is reJatively lr:w and ]evel.

Turning to the linguistic data, we, may say that fisteners are indeed

able to identify an utterance as that oF a speaker talking to himself

and that they may even do so with more consistency than they make the

corresponoing psychophysical judgment (see Fig. 2¿ L34, L23), Nonethe-

less, they are not perfectly consistent. One reason for this is that

the categories statemen! and "talking-to-self" are not mutually ex-

clusive, and so compete for certain contours. This is evidenced by the

tendency of "talking-to-self" judgments to take over the statement cate-

gory at level terminal glide [see Fig.2¿ L23, Linguistic) and by the

f'act that three of tlre four contours collecting more than 50 % "tatking-

to-self" judgments in the present study drew riore than 90'/' statement

judgments in our previous study. Combined with this, a second factor

may have contributed to l-istener uncertainty; interrsity. Talking to our-

selves we speak softty. But all utterances in the present study were of

equal intensit¡z so that a listener, choosing between the two competing

categories, may have been pushed toward statement by a relative inten-

sity more apt flor addressing others than self

fn consioering the linguistic results, we should bear in mind thatt

while psychophysical judgments were made on the terminal gliden linguis-

tic judgments were made on the entire contourt If, therefore, sile wave,

speech psychophysical and linguistic judgments coincide, we may reason-

ably conctude that terminal glide controlled linguistic decision. From

Flgure 2 and 3 it is evident that, as far as the third category ("]-evelt'
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or "talking-to-se1fl'l) is concerned, the three groups of judgments do

coincide on certain contours that exhibit a l-evel (H:a, L34r L23) or

slightly falling IH:S, t-::) terminal glide. This agreement confirms

the importance of the terminal glide in linguistic judgments ofl into-

nation contours. While our previous study gave clear evidence of the

connection between terminal rise/fall and judgments of question/state-

ment, the present stuOy demonstra.tes a clear connection Lretween terminal

sustain and judgments of "talking-to-self".

However, terminal. glide is not the only determinant of, linguistic

decj-sion. Figure 3 shows that one terminally contour (tZZ) was judged

as "ta1kj-ng-to-se1-f" more than 50 /" of the time, but did not reach

criterion on speech wave "level" judgments, while two speech wave con-

tours [S:4, H45), correctly heard as "level" more than 50 'y' of the

time did not reach criterion on "talking-to-self" judgments. In fact,

of the five acceptable "talking-to-selflft contours, four display no

stress peat< (L:4, L33, L23, L22), one displays a moderate peak þut then

drops to within 15 Hz of the precontour level (H¡+J. Evidently, we ex-

pect people talking to themselves not only to end their utterances

with a level (or slightly fallingJ glide, but also to maintaÍn an even,

l-ow to moderate pitch over earlier sections of the contour. The initial

hypothesis is therefore largely confirmed.

To sum up, this study has provided experimental support f,or the

validity of the third category descrj-bed by Hadding{och ( lSOt), and

for the adoption of a new prosodic fleature, [tli=t*ner-], implemented by

variations in f,undamental- frequency and, perhaps. intensity. The commu-

nicative function of the fleature [+Listener] i= presumably to draw and

hold a l-istener's attention. Further evidence of its operation and of

its functional development migþt be gained from systematic study of

"egocentric" and "other-directed" speech in young chiLdren.
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Footnote

We might have avoided some of the dlfficultieç in the línguistic
session, by asking subiects to use only two categories: talking to a

listener and ltalking-to-self'. Howeverr we wished to compare the results

with those for the psychophysical sessionsr a¡d two-eategory psychúphy-

sical data would have concealed potentia]ly interesting information on

the subjectsr capacities t'or disçriminating terminally 1pvel from ter-

minally rising or falling glides.
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