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RITVA KARJALAINEN (Helsinki)

INTERPRETATION OF COMMUNICATIVE INTENTS OF AN INFANT

1. Introduction

The activity needed to understandwhat one wants is purposeful, in other words, an

intent has been proposed (Halliday 1979 : 173). Some previous studies (e.g.
McCormick 1984) investigating the development of children have suggested that
there is no intentionality until the child is at least eight months old. According to

L. McCormick (1984 : 69) the actual communicative acts will occur only when the

child isabout 12—18 months old. M. A. K. Halliday (1979) has investigated his own

son Nigeland found that he gained the ability to propose an intentby the age of nine

months. In expressing such intents as lef’s be together and I'm interested in that Nigel
used intonation contrasts (Halliday 1979 : 173). D. Crystal (1975 : 3) has suggested that

even infants under six months old use prosodic contrasts when wanting something
or recognising someone. C. Harding (1984 : 128—129) observed 12 children and their
mothers for a period of five months when the infants were approximately six

months old. The results indicate that the mothers interpreted their children’s gestures
as intentionalat about 6 months of age but the vocalizations were not interpreted as

intentionalbefore about B—lo months of age. However, E. Bates (1976: 52) has sug-
gested that the hunger-cry of an infant of only 17 days of age is interpreted as

intentional by adults. According to J. Locke (1995 : 133) the listenerconsiders the
vocalization of a neonate as intentional despite the fact that it is not.

The aim ofmy study was to investigate whether the voicing of an infant may
be interpreted as intentional during the pre-lexical period (in this study from 2

weeks to 8 months). I mean by the term communicative intent a child's conscious

aim to change or maintain his or her own circumstances.

2. Method

Forty voice-samples, duration 272—19 622 ms, of a female infant (from the age of
16 days (= 0;0.16) till 7 months 26 days (= 0;7.26), see Table 1) were tested by 33

adults (25 females, 8 males), 20—70 years, under two conditions: 1. only auditory,
and 2. auditory-visual. In the auditory section the subjects heard each vocalization

sample 5 times, and in the auditory-visual section only once. The pause between
two vocalization samples was 30 in the auditory section, and 50 seconds in the audi-

tory-visual section. The subjects were asked if the vocalization sample was inten-

tional or not. They also had the chance of answering "I don't know”. If they con-
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sidered the sample intentional they were asked to classify it according to 9 cate-

gories:
H = asking for attention (= hakee huomiota),

P = asking or demanding something other than attention (= pyytää tai vaatli jo-
takin muuta kuin huomiota),

V = resisting or refusing (= vastustaa taikieltäytyy),
K = conversing (= keskustelee),

U = calling for some one (= kutsuu),
T = greeting (= tervehtiüi),
Y = questioning (= kysyy),
N = naming (= nimeää),
M = something else, if so, what? (= muu: mikä?).

3. Results

The results of this study indicate that vocalizations are interpreted as intentional

from the very beginning of development. Either the interpretation of intention

increases as the infant grows or the interpretation of intention is easier as the

child grows. This is valid both for the auditory (p < .01) and auditory-visual (p < .01)

sections (see Figures 1 and 2).

Table 1

Summary of the testing material

Figure 1. The answers (is not intentional” (= EI INT.), ”I don’tknow” (= EOS) and "is inten-
tional” (= ON INT.)) of the subjects (n = 33) in the vocalization samples (n = 40)

in the auditory section.

Child’s age Duration of Number of Number of selected

recording vocalization samples/ vocalization samples
recording session

0;0.16 15 + 4

0;0.28 15 10 4

0;1.26 28 10 5

0;3.7 45 23 4

0;4.7 45 57 5

0;4.26 36 40 4

0;6.1 30 29 5

0;6.29 30 45 4

0;7.26 42 9 5
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The data shown in Figure 1 indicates that in the auditory section less intention in

the vocalizations (n = 8) of an infant under one month of age was perceived than in

the vocalizations (n = 9) of an infant over one but under4 months ofage (p < .05). The

answers (n = 66) in the auditory and auditory-visual sections show that seeing the

circumstances of the vocalization increases the number of "is not intentional” answers

(p < .05). The auditory section of this test was considered more difficult than the

auditory-visual section given the number of "I don’t know” answers (p < .001).

3.1. The interpretation of vocalizationsof an infant under one month old

In this study even the vocalizations (n = 8) of an infant under one month of age
were interpreted as intentional. ”Is intentional” answers outnumbered both "is

not intentional” answers (p < .001) and "I don’t know” answers (p < .001). In the

auditory section the number of answers where the category of intent suggested
was asking for attention (H)asking for something (P)or
resisting/refusing (V)outnumbered "is notintentional” answers (p<.01),
and "I don’t know” answers in both the auditory and auditory-visual sections (in
both sections p <.01).

3.2. The interpretation of the vocalizationsof an infant age I—4 months

The number of "is intentional”answers in interpreting the vocalizations of an infant

age I—4 months was more than "is not intentional” answers (p < .001) and "I don’t

know” answers (p < .001) in the auditory and auditory-visual sections. In both the

auditory and auditory-visual sections 42% of the vocalization samples were inter-

preted either as asking for attention (H),asking/demand-
ing something (P)or resisting/refusing (V). These answers
together outnumbered both "is not intentional” answers and "I don’'t know”

answers (in both sections p < .001). In both the auditory and auditory-visual sec-

tions 38% of the vocalization samples were interpreted as conversing (K),
calling forsome one (Uor greeting (T). These answers together
outnumber questioning (Y)or naming (N) answers and some-

thing else (M)answers (in both sections p < .001).

Figure 2. The answers (”is not intentional” (= EI INT.), ”I don’t know” (= EOS) and ”is inten-

tional” (= ON INT.)) of the subjects (n = 33) in the vocalization samples (n = 40)
in the auditory-visual section.
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3.3. The interpretation of the vocalizations of an infant age 4—B months

Ninety-two percent of the vocalizations (n = 23) of an infantbetween the ages of 4

and 8 months were interpreted as intentional in the auditory and auditory-visual sec-

tions. In both sections the vocalizations were considered asking for atten-

tion (H)asking/demanding something (P)or resisting/
refusing (V) rather than guestioning (Y) or naming (N) (p <

.001). The vocalizationswerealsoconsidered questioning (Y)or naming
(N) rather than something else (M) in the auditory (p < .001) and audi-

tory-visual (p < .05) sections.

_ln this test there was only one vocalization sample (number 11), which every

subject interpreted in the same way. In the auditory-visualsection all listeners con-

sideredthissampleas asking/demanding something.

3.4. Factors correlating with the interpretation of vocalizations

The age and sex of the subject as well as their experience of the children correlated

with their interpretation of vocalizations. The younger the subject (n = 33) was, the

less she/he interpreted the vocalization samples as intentional in the auditory sec-

tion (p < .05). The less experience the subject had of children, the more frequent the
”I don’t know” answers in the auditory-visual section (p < .01).

The age of the child, duration, intonation contour and content of the vocaliza-
tion sample correlated with the interpretations of the vocalization samples (n = 40)
in the auditory section. The younger the child. the more "is not intentional” answers

(p <.001) and "I don’t know” answers occured (p < .05). While the older the child,

the more "is intentional” answers occured (p < .001). The vocalization sample dura-

tion correlation figures indicate that the longer the sample was. the more n a m-

ing (N)answers therewere (p <.05). The intonation contour correlation figures
show that the more complex the sample was, the more it was interpreted as inten-

tional (p <.001). The vocalization sample content correlation figures indicate that the

more the sample contained only the child’s vocalization, the more it was interpreted
as calling forsomeone (U(p<.Ol)or greeting (T) (p<.os).

The age of the child. vocalization sample duration and intonation contour (n =

40) correlated with the interpretations in the auditory-visual section. The younger
the child, the more "is not intentional” answers (p <.001) and "I don’'t know" answers

(p < .05) there were. Consequently. the older the child was, the more "is intentional”

answers (p < .01) were received. While the younger the child was, the more r e f u-

sing/resisting4
the more questioning (Y)or naming (N) answers were regis-

tered (p < .05). The correlation between vocalization sample duration and the inter-

pretations indicates that the longer the sample was, the more questioning
(Y)or naming (N) answers there were (p < .05). The intonation contour cor-

relation figures show that the more complex the vocalization sample was, the more

"is intentional” answers cropped up (p < .01).

4. Discussion

The results of this study indicate that experience with children correlates with the

interpretation of the vocalizations of an infant. This result is strengthened by
the results of the cry studies of O. Wasz-Höckert, J. Lind. V. Vuorenkoski, T. Par-

tanen and E. Valanne (1968 : 29). Theirresults have indicated that experience of chil-
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dren probably makes the interaction between children and adults easier. In further

investigations it might be worthwhile to demonstrate this by choosing subjects
who have gained extensive experience of children, for instance by working with
them and a reference group of subjects who have no experience of children.

As for the results of this study, it seems that even during the pre-lexical period,
the intentions of the child are reflected in her/his vocal communication. Phonetic

investigation whether there are prosodic features like intonation, intensity, and so

on, which serve to interpret the intentionality of the child’s vocalizations in the pre-
lexical period, or whether the interpretation is dependent on several simultaneous
features.

REFERENCES

Bates, E. 1976, Language and Context. The Acquisition of Pragmatics, New York.

Crystal, D. 1975, The English Tone of Voice. Essays in Intonation, Prosody and

Paralanguage, London.

Halliday, M. A. K. 1979, One Child’s Protolanguage. — Before Speech. The Beginning
of Interpersonal Communication, Cambridge, 171—190.

Harding, C. 1984, Acting with Intention. A Framework for Examining the Develop-
ment of the Intention to Communicate. — The Origins and Growth of Communica-

tion, Norwood, 123—135.

Locke, J. 1995, The Child’s Path to Spoken Language, Cambridge (Mass.).
McCormick, L. 1984, Review of Normal Language Acquisition. — Early Language Inter-

vention. Columbus, 35—88.
Wasz-Hockert, O, Lind, J, Vuorenkoski, V, Partanen, T, Valanne, E.

1968, The Infant Cry. A Spectrographic and Auditory Analysis, Lavenham (Clinics in

Developmental Medicine 29).


	b10725076-1998-3 no. 3 01.07.1998
	Cover page
	Untitled

	Chapter
	PREFACE
	PARTITIVE OR ILLATIVE?
	Correct case identification Number of correctly identified stimuli Figure 1. Distribution of correct case identifications.
	Table 1 Average duration (in milliseconds) of the vowel of the first syllable, the intervocalic consonant, and the vowel of the second syllable in test words produced by three speakers
	Table 2 Duration ranges (in milliseconds) of intervocalic consonants in test words produced by three speakers
	Table 3 Responses of 50 listeners to 48 test items produced by three speakers
	Table 4 Responses of 50 listeners to test items produced by Speaker 1
	Table 5 Responses of 50 listeners to test items produced by Speaker 2
	Table 6 Responses of 50 listeners to test items produced by Speaker 3

	PERCEPTION OF ESTONIAN WORD PROSODY. A STUDY OF WORDS EXTRACTED FROM CONVERSATIONAL SPEECH
	_Ё П& E a DE K SC ж З K “:ž.;—g'-š RECOGNITION RATE RECOGNITION RATE
	N Z a Ра АЫ :Ё&“ё"' : G š; ? N S.
	RECOGNITION RATE
	x > NO a Õ sd b 1t RECOGNITION RATE Figure 2. Vı duration, Vl/V; duration ratio, percent FO change within Vi and FO peak position (as ratio of Vi duration) in relation to different recognition rates of the guantity degree of the stimulus. Filled sguares = 01, unfilled sguares = 02, filled circles = 03. See text for details.
	Untitled
	Figure 1 shows percent Ql, Q 2 and Q 3 answers to stimuli of each of the three degrees of quantity. The general pattern is similar for the three speakers, although the number of correct answers varies. It can be seen that recognizing Q 1 did not cause difficulties and that Q 2 was a little more difficult. More serious difficulties were encountered only in connection with Q 3, particularly with the stimuli of speaker AT. The recognition rate of Q 3 words was very variable: for example, one word could be recognized by all 24 listeners while another, similar word spoken by the same person was not recognized at all. There could be several reasons for this difference, which will be discussed further on. The most obvious reason could lie in the acoustic properties of the stimuli. STIMULUS QUANTITY STIMULUS QUANTITY STIMULUS QUANTITY Figure 1. Percent Ql, Q 2 and Q 3 answers to stimuli of each of these dezrees of quantity. Black = Ql, white = Q 2, and grey = Q 3.
	Untitled
	Table 1 Multiple correlation analysis of four acoustic properties as predictors of the recognition of Q 3 stimuli
	Table 2 Mean temporal and tonal values in stimuli recognized by more than 80% of the listeners
	WHY SYLLABIC QUANTITY? WHY NOT THE FOOT?
	Untitled

	REASONS FOR AN UNDERLYING UNITY IN RHYTHM DICHOTOMY
	Table 1 Linear regression equations and correlation coefficients for five languages using R. M. Dauer’s (1983) data
	Untitled
	SPEAKER DATABASE TEST AND FUNDAMENTAL FREQUENCY IN SPEECH
	Table 1 Data on speakers and speech material used in F 0 analysis
	Table 2 Mean values of F 0 and its standard deviation for female speakers (N = 53)
	Table 3 Mean values of F 0 and its standard deviation for male speakers (N = 58)
	Table 4 Results of the basic test run (closed test)

	EVALUATION OF SIMILARITY DEGREE BETWEEN SPEAKERS ON THE BASIS OF SHORT TIME FFT SPECTRA
	Figure la. Three single spectral (snaps) and the averaged spectrum with ”well-shaped” formants and their average spectrum. (A male speaker Al; test vowel [2] from sdde ‘ray’).
	Figurc Ib. A comparison of two averaged spectra: with “well-shaped” (good) and "not well-shaped” (bad) formants. 3 Linguistica Uralica 3 1998
	Table I Experimental arrangements (speakers, their linguistic backgrounds, speech material and recording devices) in the three investigations.
	Table II Comparison of the female speakers HA and MA (16 phones within one sentence) SoundScope constant options: sampling rate 22.050; filter 45 Hz; TW = 33 ms; resolution 1054 points (= actually 213 points within 5 kHz); low smoothing; PreEmphasis; one snap from the temporal mid point of the speech sound concerned (exept the bursts of [k] and [t]).
	Table 111 Phones and words used in study Correlation coefficients (r) of some options are shown in different spectral bands. Column "same” shows the intra-speaker correlations, and column "diff” the inter-speaker correlations. Three snaps were always averaged.
	Table IV Phones and words used Correlation coefficients (r) of one option — 300 Hz, 512 points — in different spectral bands are shown. Column "same” shows the intra-speaker correlations, and column "diff” the interspeaker correlations. Three snaps were always averaged.
	MODELING FINNISH MICROPROSODY WITH NEURAL NETWORKS
	Untitled
	Untitled
	Untitled
	relative time relative time
	Untitled
	relative time
	Figure 2. Estimated pitch and actual values for [a] in the words knalli and tase, for [e] in tase and [l] in Jadata, gallup and tuuli. The vowels are estimated with a network that was trained on all voiced phones; the l-estimates represent a specialized network trained only on [l] phones. The triangles represent neural network estimates and the circles (or N) the actual F0 values. The x-axis represents the nine estimation frames for each phone.
	Untitled
	Untitled
	relative time relative time Figure 3. Estimated loudness and actual values for [a] in the words kahdeksan and arlanda. The triangles represent neural network estimates and the circles the actual loudness values. The x-axis represents the nine estimation frames for each phone.
	Untitled
	Untitled
	Untitled
	Figure 1. The neural network input, coding and architecture. The example shows the coding for the vowel /a/ in the word fakassakin ’in the fire-place, too’. A seven-phoneme window is used; the three features for the vowel are phoneme identity (a = /a/), its class (BV = back vowel) and its length (. = short). The additional information in the training vector includes: the estimated phoneme’s place in the word, the length of the word and the estimated frame’s position in the phoneme.
	Table 1 Network estimation results (average absolute error) for pitch and loudness for two male speakers (MK and MV)

	FINNISH SPEECH SYNTHESIS USING WARPED LINEAR PREDICTION AND NEURAL NETWORKS
	Figure 1. A realisable WIIR structure with first-order allpass delays and a single unit delay.
	Untitled
	0 1000 2000 3000 4000 5000 6000 7000 8000 9000 Hz Figure 2. LP and WLP spectra of vowel /a/ for different filter orders.
	Figure 3. Configuration of the speech synthesis system using warped linear prediction and specialised neural nets.
	Table 1 Lattice coefficient error vs. network specialisation Figure 4. WLP spectra (dB vs. Bark scale) at a certain time instant in an [e]—]i] transition of word /keinu/. The top curve is the target spectrum and the other ones are neural net generated cases (Table 1) in order of decreasing specialisation.
	Untitled

	SPEECH ANALYSIS BY USING A NOVEL, BLOCK RECURSIVE ALGORITHM FOR AUDITORY SPECTROGRAMS (BRASS)
	Q 10 20 30 40 50 60 70 Figure 1. Auditory spectrogram of five synthetic glottal pulses.
	Figure 2. Auditory spectrogram of Finnish //.
	Figure 3. Auditory spectrogram of the Finnish sentence memo päälle.
	Figure 4. Normalized Euclidean distance function between the model pitch period and all the other pitch periods (or equivalent subrfames) of the sentence (see text).
	Figure 5. Segment boundary indicated by combining distance measures of neighboring segments.

	A TOOL FOR AUTOMATIC LABELLING OF FINNISH SPEECH
	Figure 1. Block diagram of the automated labelling system
	Figure 3. Examples of diphone detector network outputs for the word /yyteri/.
	Figure 4. Histogram оё phoneme boundary deviations between automatic and hand labelling.
	Figure 2. The configuration of a single diphone detector neural net.
	Table 1 Error decomposition of the 188 evaluation words sorted according to the average absolute error (AvgAbsErr) in seconds (N indicates the number of occurrences found in a specific coarse-category 37 out of a possible 64 coarse-categories existed in the word set)

	QUALITY OF STANDARD ESTONIAN VOWELS IN STRESSED AND UNSTRESSED SYLLABLES OF THE FEET IN THREE DISTINCTIVE QUANTITY DEGREES*
	Untitled
	Figure 1. Average spectral values of the Estonian stressed-syllable vowels of Q 1 (©), Q 2 (D) and Q 3 (A) feet plotted onto the acoustic space of Fl, F 2 and F 3. On the lower part of the Figure phoneme boundaries are designated by straight lines defined on the basis of matching experiments (Eek, Meister 1994 : Fig. 6); phoneme targets as reference points in the two-formant perception space are marked by a dot (®).
	Figure 2. F 1 and calculated F2’ average values of Estonian vowels in the stressed syllables of Q 1 (), Q 2 (O) and Q 3 (A) feet plotted onto the perception space (3 male speakers). Phoneme boundaries are designated by straight lines defined on the basis of matching experiments (Eek, Meister 1994); phoneme targets as reference points are marked by a dot (*).
	Figure 3. Average sgectral values of the Estonian unstressed-syllable vowels of (š (?h)’ PZ (El?an ?3 (A) feet plotted onto the acoustic space of Fl, F 2 and F 3. On the ower ä)art of the Figure fhoneme boundaries are designated bšstraight lines defined on the basis of ma chinš experiments (Eek, Meister 1994); E oneme ta:qets as reference points in the two-formant perception space are marked by a dot (9).
	Figure 4. F 1 and calculated F2' average values of Estonian vowels in the unstressed syllables of Q 1 (¢), Q 2 (O) and Q 3 (A) feet plotted onto the perception space (3 male speakers). Phoneme boundaries are designated by straight lines defined on the basis of matching experiments (Eek, Meister 1994); phoneme targets are marked by a dot (®).
	Table 1 Average durations (ms) and formant frequencies (Hz) of the stressed-syllable vowels of Ql, Q 2 and Q 3 feet (3 male speakers)
	Table 2 Average durations (ms) and formant frequencies (Hz) of the unstressed-syllable vowels of Ql, Q 2 and Q 3 feet (3 male speakers)
	VOWEL REDUCTION IN SOUTH ESTONIAN
	Chart 1. The articulation space of the male informant of Karksi.
	Chart 2. The articulation space of the female informant of Karksi.
	Chart 3. The articulation space of the Vastseliina informant.
	Untitled
	Untitled
	Table 1 Formant positions of vowels with varying duration in non-initial syllables in Karksi and Vastseliina

	ABOUT THE PHONETIC PECULIARITIES OF SHORT VOWELS IN THE VORU DIALECT
	Diagram 1. Location of short monophthongs of the first syllable of Vastseliina in the formant space.
	Diagram 2. Position of short monophthongs of the second syllable in the formant space in Vastseliina.
	Diagram 3. Position of short monophthongs of the third syllable in the formant space in Vastseliina.
	Table 1 Mean formant values for vowels in the first syllable in Vastseliina together with standard deviations (in Hz)
	Table 2 Mean formant values for vowels in the second syllable together with standard deviations (in Hz)
	Table 3 Mean formant values for vowels in the third syllable together with standard deviations (in Hz)

	ABOUT THE ACOUSTICS OF LONG AND OVERLONG VOWELS IN THE VORU DIALECT
	Figure 1. Location of long vowels in the formant space.
	Figure 2. Location of overlong vowels in the formant space
	Table 1 Mean formant values of long vowels in Hz with standard deviations
	Table 2 Mean formant values of overlong vowels in Hz with standard deviations

	ELECTROPALATOGRAPHIC INVESTIGATIONS OF THREE FINNISH CORONAL CONSONANTS
	Table 1 The means obtained for /t/ as a function of V; (in each V; context, N = 300)
	Table 2 The means obtained for /£ / as a function of V 2 (in each V 2 context, N = 300)
	Table 3 The means obtained for /d/ and /n/ as a function of Vı (for both consonant in each Vi context, N = 300)
	Table 4 The means obtained for /d/ and /n/ as a function of V 2 (for both consonant in each V 2 context, N = 300)
	Table 5 The mean fronting of contact during occlusion of /d/ and /n/ as a function of Vı
	Table 6 The mean fronting of contact during occlusion of /d/ and /n/ as a function of V 2

	FINNISH AND ENGLISH APPROXIMANTS: THE ACOUSTIC CONTINUUM
	AN UMLAUT PHENOMENON IN THE KARASJOHKA DIALECT OF NORTH SAAMI
	V 4-u & &-о % A-a % A-& $ 4-e B &-1 Figure 1. The formant positions (Fl/F2) of vowel /ä/ in the first syllable in six second syllable vowel contexts. Informant 1. Legend, see figure.
	Figure 2. The formant positions (Fl/F2) of vowel /ä/ in the first syllable in six second syllable vowel contexts. Informant 2. Legend, see figure. Table 3 Frequency values of F 1 and F 2 (Hz) of realizations of vowel /ä/ in contexts with different second syllable vowels. Informant 3
	Figure 3. The formant positions (Fl/F2) of vowel /ä/ in the first syllable in six second syllable vowel contexts. Informant 3. Legend, see figure.
	Table 1 Frequency values of F 1 and F 2 (Hz) of realizations of vowel /ä/ in contexts with different second syllable vowels. Informant 1
	Table 2 Frequency values of F 1 and F 2 (Hz) of realizations of vowel /ä/ in contexts with different second syllable vowels. Informant 2
	Untitled

	INITIALLY- AND FINALLY-STRESSED DIPHTHONGS OF THE GUOVDAGEAIDNU DIALECT OF NORTH SAAMI
	Figure 1. FO maximum and F0 values at the Ist and 2nd segment of initially- and finally stressed diphthongs. Informants A, B, and C.
	Figure 2. Acoustical vowel chart of diphthongs produced by informant C. The Ist segment of the diphthong has been marked by a bigger symbol. Finally stressed diphthongs has been marked by ( ).
	Table 1 Durations of the initially-stressed diphthongs and the Ist and 2nd segment in ms Table 2 Durations of the finally-stressed diphthongs and the Ist and 2nd segment in ms
	Untitled
	Table 3 Durations of the segments of the initially-stressed diphthongs in percent
	Table 4 Durations of the segments of the finally-stressed diphthongs in percent

	CATEGORIZATION, RATING AND DISCRIMINATION OF MUSICAL CHORDS
	Figure 1. Identification of the test chords as either minor or major by Subject 13, a good categorizer. The pitches of the middle notes rise from left to right on the x-axis and the pitches of the tempered (T) and the natural (N) chords are marked with arrows.
	Figure 2. Goodness rating of the test chords as minor or major by Subject 13. The x-axis is the same as in Figure 1. The goodness on the y-axis represents the averages of 15 ratings of each chord on a scale from 1 to 7.
	Figure 3. Discrimination of two chords with a difference of 4 mel in the middle note by Subject 13. The x-axis is the same as in Figure 1.



	PRIORITIES IN VOICE TRAINING: CARRYING POWER OR TONE QUALITY?
	Figure 1. The shape of the long-term average spectrum (LTAS). A male singer, using the singer’s formant technique (top left); a male singer, using the singer’s formant technique inconsistently (top right); a typical female singer (bottom left); a singer who does not use the singer’s formant technique (bottom right).
	Figure 2. The dependence of the carrying power of the voice on the length of training. Horizontal axis: number of years studied, vertical axis: level of the highest peak between 2 and 4 kHz in the LTAS in relation to level of the highest peak in the spectrum. Dots correspond to individual singers, y-formula of linear regression trendline of dots, R? — R sguared value of linear trendline.
	Figure 3. Rating of the voice quality as a function of the length of training. Horizontal axis: number of years studied, vertical axis: the sum of the marks (on a 5-point scale) given by 4 experts. Dots correspond to individual singers.

	PRELIMINARY EVALUATION OF SELECTED ACOUSTIC PARAMETERS AS SENSITIVE INDICATORS OF DIFFERENCES BETWEEN WOMEN WITH AND WITHOUT VOCAL NODULES
	Figure 1. Intragroup variability of relative average perturbation (= RAP) for the vocal nodule and control groups.
	Figure 2 . Correlation of FO and absolute jitter in the vocal nodule group.
	Figure 3. Correlation of SPL and absolute jitter in the normal group.
	Table 1 Mean, standard deviation, minimum and maximum values of acoustic analysis for the normal and vocal nodule groups
	Table 2 Correlation coefficients of fundamental frequency (F 0 sound pressure level (SPL) and other acoustic parameters (* = р < .05, ** = р < .01, *** = р < .001)

	VARIABILITY OF FINNISH SPEECH SPOKEN BY HEARING-IMPAIRED INDIVIDUALS
	INTERPRETATION OF COMMUNICATIVE INTENTS OF AN INFANT
	Table 1 Summary of the testing material Figure 1. The answers (is not intentional” (= EI INT.), ”I don’t know” (= EOS) and "is intentional” (= ON INT.)) of the subjects (n = 33) in the vocalization samples (n = 40) in the auditory section.
	Figure 2. The answers (”is not intentional” (= EI INT.), ”I don’t know” (= EOS) and ”is intentional” (= ON INT.)) of the subjects (n = 33) in the vocalization samples (n = 40) in the auditory-visual section.
	Untitled

	THE ACQUISITION ORDER OF CONSONANTS: A PROBLEMATIC VIEWPOINT
	Table 1 Sini’s very first words (I = imitation)
	Table 2 Sini’s early [t]-words (I = imitation)
	Untitled

	DIFFERENTIATION OF VOWEL LENGTH BY RELATED BILINGUAL CHILDREN
	Table 1 The quantity distinctions of Estonian and Finnish
	Table 2 Cases of utterances by girl H and boy M which meet the 50% lengthening and the > 200 ms condition. Age period 1;11 to 2;5
	Table 3 Cases of utterances by girl H and boy M which meet the 50% lengthening and the > 200 ms condition. Age period 3;0 to 4;4

	DURATIONAL PROPERTIES OF FINNISH DIPHTHONGS AS PRODUCED BY ESTONIAN LEARNERS
	Figure 1. Proportion (per cent) of durations of the Ist and 2nd segment of Finnish diphthongs. Diphthong classes with different extent and direction of glide: low-high (e.g. /®i/), mid-high (/ei/), high-mid (/ie/), and high-high (/iw). Informants A, B (native Estonian speakers) and C, D (native Finnish speakers).
	Table 1. Durations (ms) of the Ist and 2nd segment of Finnish diphthongs
	5. Discussion

	PANORAMA — PROSPECT — PROFILE: ON THE COMPUTER-AIDED DESCRIPTION OF PROSODIC QUALITY OF SPEECH
	Figure 1. Panorama: Obedience training with Veikko, a dachshund. Upper window: signal display; lower window: speech amplitude envelope display with loudness curve. For sample information, see table 1. Transcripted: Veikko! Istu. Hyvd. Seuraa. Seuraa, Veikko! Maahan. Hyvd poika. Todella kiltti koira, hyvd! Ja seuraa! Istu. Hyvd. Ja Veikko on vapaa, kiitos! 'Veikko! Sit. Good. Follow. Follow, Veikko! Go down. Good boy. Very nice dog, good! And follow! Sit. Good. And Veikko is free, thank you!
	Figure 2. (Adapted from Lehessaari 1996 : 180). Z scores for 11 speech parameters: slight intoxication (unfilled symbols, speech sample of 223 syllables) and medium intoxication (filled symbols, speech sample of 224 syllables) compared to sober speech (speech sample of 223 syllables). Speaker C, Finnish-speaking female, 25 years. Parameters: /auof = mean duration, all pauses; puheilmaukset = mean duration, all utterances; puhetahdit = mean length in syllables, all speech measures; art/kaikki, /pnen, /pton = mean duration, all syllables /stressed syllables /unstressed syllables; FO/kaikki, /pnen, /pton = mean fundamental frequency maximum, all syllables /stressed syllables /unstressed syllables; dekl/ensi, /viime = 0.5 – mean fundamental frequency maximum, first stressed /last stressed syllable in a declination unit.
	Table 1 Prospect chart (an example)
	Table 2 Mean duration and standard deviation (ms) (All syllables and all pauses; data adaFted from Lehessaari 1996 : 104, 127) Speaker N, Finnish-speaking female, 33 years, sober and intoxicated
	A FINNISH-TALKING HEAD
	Figure 1. Left: a front view of our facial model uttering a /r/. Right: a side view of the same model uttering a /v/.

	CREATION OF THE ESTONIAN DIPHONE DATABASE FOR TEXT-TO-SPEECH SYNTHESIS*
	Figure 1. A text-to-speech compilative synthesizer based on diphones concatenation.
	Figure 2. An example of diphone segmentation (the word osa separated from the text corpus). 1 — oscillogram of the word osa (spectrogram used in segmentation is not presented in the figure); 2 — phone boundaries marked by vertical strokes; 3 — segmentation of raw segments for the corresponding diphones; 4 — separated diphones saved in diphone database with three measurement values (the numerical values express distances of the vertical strokes from the beginning of the corresponding raw segment: the first stroke — distance of the beginning point, the second stroke — distance of the phones boundary and the third stroke — distance of the end of the diphone from the beginning of the raw segment).
	Untitled




	Table of content

	Illustrations
	Untitled
	Correct case identification Number of correctly identified stimuli Figure 1. Distribution of correct case identifications.
	_Ё П& E a DE K SC ж З K “:ž.;—g'-š RECOGNITION RATE RECOGNITION RATE
	N Z a Ра АЫ :Ё&“ё"' : G š; ? N S.
	RECOGNITION RATE
	x > NO a Õ sd b 1t RECOGNITION RATE Figure 2. Vı duration, Vl/V; duration ratio, percent FO change within Vi and FO peak position (as ratio of Vi duration) in relation to different recognition rates of the guantity degree of the stimulus. Filled sguares = 01, unfilled sguares = 02, filled circles = 03. See text for details.
	Figure la. Three single spectral (snaps) and the averaged spectrum with ”well-shaped” formants and their average spectrum. (A male speaker Al; test vowel [2] from sdde ‘ray’).
	Figurc Ib. A comparison of two averaged spectra: with “well-shaped” (good) and "not well-shaped” (bad) formants. 3 Linguistica Uralica 3 1998
	Untitled
	Untitled
	Untitled
	relative time relative time
	Untitled
	relative time
	Figure 2. Estimated pitch and actual values for [a] in the words knalli and tase, for [e] in tase and [l] in Jadata, gallup and tuuli. The vowels are estimated with a network that was trained on all voiced phones; the l-estimates represent a specialized network trained only on [l] phones. The triangles represent neural network estimates and the circles (or N) the actual F0 values. The x-axis represents the nine estimation frames for each phone.
	Untitled
	Untitled
	relative time relative time Figure 3. Estimated loudness and actual values for [a] in the words kahdeksan and arlanda. The triangles represent neural network estimates and the circles the actual loudness values. The x-axis represents the nine estimation frames for each phone.
	Figure 1. A realisable WIIR structure with first-order allpass delays and a single unit delay.
	Untitled
	0 1000 2000 3000 4000 5000 6000 7000 8000 9000 Hz Figure 2. LP and WLP spectra of vowel /a/ for different filter orders.
	Figure 3. Configuration of the speech synthesis system using warped linear prediction and specialised neural nets.
	Table 1 Lattice coefficient error vs. network specialisation Figure 4. WLP spectra (dB vs. Bark scale) at a certain time instant in an [e]—]i] transition of word /keinu/. The top curve is the target spectrum and the other ones are neural net generated cases (Table 1) in order of decreasing specialisation.
	Q 10 20 30 40 50 60 70 Figure 1. Auditory spectrogram of five synthetic glottal pulses.
	Figure 2. Auditory spectrogram of Finnish //.
	Figure 3. Auditory spectrogram of the Finnish sentence memo päälle.
	Figure 4. Normalized Euclidean distance function between the model pitch period and all the other pitch periods (or equivalent subrfames) of the sentence (see text).
	Figure 5. Segment boundary indicated by combining distance measures of neighboring segments.
	Figure 1. Block diagram of the automated labelling system
	Figure 3. Examples of diphone detector network outputs for the word /yyteri/.
	Figure 4. Histogram оё phoneme boundary deviations between automatic and hand labelling.
	Untitled
	Figure 1. Average spectral values of the Estonian stressed-syllable vowels of Q 1 (©), Q 2 (D) and Q 3 (A) feet plotted onto the acoustic space of Fl, F 2 and F 3. On the lower part of the Figure phoneme boundaries are designated by straight lines defined on the basis of matching experiments (Eek, Meister 1994 : Fig. 6); phoneme targets as reference points in the two-formant perception space are marked by a dot (®).
	Figure 2. F 1 and calculated F2’ average values of Estonian vowels in the stressed syllables of Q 1 (), Q 2 (O) and Q 3 (A) feet plotted onto the perception space (3 male speakers). Phoneme boundaries are designated by straight lines defined on the basis of matching experiments (Eek, Meister 1994); phoneme targets as reference points are marked by a dot (*).
	Figure 3. Average sgectral values of the Estonian unstressed-syllable vowels of (š (?h)’ PZ (El?an ?3 (A) feet plotted onto the acoustic space of Fl, F 2 and F 3. On the ower ä)art of the Figure fhoneme boundaries are designated bšstraight lines defined on the basis of ma chinš experiments (Eek, Meister 1994); E oneme ta:qets as reference points in the two-formant perception space are marked by a dot (9).
	Figure 4. F 1 and calculated F2' average values of Estonian vowels in the unstressed syllables of Q 1 (¢), Q 2 (O) and Q 3 (A) feet plotted onto the perception space (3 male speakers). Phoneme boundaries are designated by straight lines defined on the basis of matching experiments (Eek, Meister 1994); phoneme targets are marked by a dot (®).
	Chart 1. The articulation space of the male informant of Karksi.
	Chart 2. The articulation space of the female informant of Karksi.
	Chart 3. The articulation space of the Vastseliina informant.
	Diagram 1. Location of short monophthongs of the first syllable of Vastseliina in the formant space.
	Diagram 2. Position of short monophthongs of the second syllable in the formant space in Vastseliina.
	Diagram 3. Position of short monophthongs of the third syllable in the formant space in Vastseliina.
	Figure 1. Location of long vowels in the formant space.
	Figure 2. Location of overlong vowels in the formant space
	V 4-u & &-о % A-a % A-& $ 4-e B &-1 Figure 1. The formant positions (Fl/F2) of vowel /ä/ in the first syllable in six second syllable vowel contexts. Informant 1. Legend, see figure.
	Figure 2. The formant positions (Fl/F2) of vowel /ä/ in the first syllable in six second syllable vowel contexts. Informant 2. Legend, see figure. Table 3 Frequency values of F 1 and F 2 (Hz) of realizations of vowel /ä/ in contexts with different second syllable vowels. Informant 3
	Figure 3. The formant positions (Fl/F2) of vowel /ä/ in the first syllable in six second syllable vowel contexts. Informant 3. Legend, see figure.
	Figure 1. FO maximum and F0 values at the Ist and 2nd segment of initially- and finally stressed diphthongs. Informants A, B, and C.
	Figure 2. Acoustical vowel chart of diphthongs produced by informant C. The Ist segment of the diphthong has been marked by a bigger symbol. Finally stressed diphthongs has been marked by ( ).
	Figure 1. Identification of the test chords as either minor or major by Subject 13, a good categorizer. The pitches of the middle notes rise from left to right on the x-axis and the pitches of the tempered (T) and the natural (N) chords are marked with arrows.
	Figure 2. Goodness rating of the test chords as minor or major by Subject 13. The x-axis is the same as in Figure 1. The goodness on the y-axis represents the averages of 15 ratings of each chord on a scale from 1 to 7.
	Figure 3. Discrimination of two chords with a difference of 4 mel in the middle note by Subject 13. The x-axis is the same as in Figure 1.
	Figure 1. The shape of the long-term average spectrum (LTAS). A male singer, using the singer’s formant technique (top left); a male singer, using the singer’s formant technique inconsistently (top right); a typical female singer (bottom left); a singer who does not use the singer’s formant technique (bottom right).
	Figure 2. The dependence of the carrying power of the voice on the length of training. Horizontal axis: number of years studied, vertical axis: level of the highest peak between 2 and 4 kHz in the LTAS in relation to level of the highest peak in the spectrum. Dots correspond to individual singers, y-formula of linear regression trendline of dots, R? — R sguared value of linear trendline.
	Figure 3. Rating of the voice quality as a function of the length of training. Horizontal axis: number of years studied, vertical axis: the sum of the marks (on a 5-point scale) given by 4 experts. Dots correspond to individual singers.
	Figure 1. Intragroup variability of relative average perturbation (= RAP) for the vocal nodule and control groups.
	Figure 2 . Correlation of FO and absolute jitter in the vocal nodule group.
	Figure 3. Correlation of SPL and absolute jitter in the normal group.
	Table 1 Summary of the testing material Figure 1. The answers (is not intentional” (= EI INT.), ”I don’t know” (= EOS) and "is intentional” (= ON INT.)) of the subjects (n = 33) in the vocalization samples (n = 40) in the auditory section.
	Figure 2. The answers (”is not intentional” (= EI INT.), ”I don’t know” (= EOS) and ”is intentional” (= ON INT.)) of the subjects (n = 33) in the vocalization samples (n = 40) in the auditory-visual section.
	Figure 1. Proportion (per cent) of durations of the Ist and 2nd segment of Finnish diphthongs. Diphthong classes with different extent and direction of glide: low-high (e.g. /®i/), mid-high (/ei/), high-mid (/ie/), and high-high (/iw). Informants A, B (native Estonian speakers) and C, D (native Finnish speakers).
	Figure 1. Panorama: Obedience training with Veikko, a dachshund. Upper window: signal display; lower window: speech amplitude envelope display with loudness curve. For sample information, see table 1. Transcripted: Veikko! Istu. Hyvd. Seuraa. Seuraa, Veikko! Maahan. Hyvd poika. Todella kiltti koira, hyvd! Ja seuraa! Istu. Hyvd. Ja Veikko on vapaa, kiitos! 'Veikko! Sit. Good. Follow. Follow, Veikko! Go down. Good boy. Very nice dog, good! And follow! Sit. Good. And Veikko is free, thank you!
	Figure 2. (Adapted from Lehessaari 1996 : 180). Z scores for 11 speech parameters: slight intoxication (unfilled symbols, speech sample of 223 syllables) and medium intoxication (filled symbols, speech sample of 224 syllables) compared to sober speech (speech sample of 223 syllables). Speaker C, Finnish-speaking female, 25 years. Parameters: /auof = mean duration, all pauses; puheilmaukset = mean duration, all utterances; puhetahdit = mean length in syllables, all speech measures; art/kaikki, /pnen, /pton = mean duration, all syllables /stressed syllables /unstressed syllables; FO/kaikki, /pnen, /pton = mean fundamental frequency maximum, all syllables /stressed syllables /unstressed syllables; dekl/ensi, /viime = 0.5 – mean fundamental frequency maximum, first stressed /last stressed syllable in a declination unit.
	Figure 1. Left: a front view of our facial model uttering a /r/. Right: a side view of the same model uttering a /v/.
	Figure 1. A text-to-speech compilative synthesizer based on diphones concatenation.
	Figure 2. An example of diphone segmentation (the word osa separated from the text corpus). 1 — oscillogram of the word osa (spectrogram used in segmentation is not presented in the figure); 2 — phone boundaries marked by vertical strokes; 3 — segmentation of raw segments for the corresponding diphones; 4 — separated diphones saved in diphone database with three measurement values (the numerical values express distances of the vertical strokes from the beginning of the corresponding raw segment: the first stroke — distance of the beginning point, the second stroke — distance of the phones boundary and the third stroke — distance of the end of the diphone from the beginning of the raw segment).

	Tables
	Table 1 Average duration (in milliseconds) of the vowel of the first syllable, the intervocalic consonant, and the vowel of the second syllable in test words produced by three speakers
	Table 2 Duration ranges (in milliseconds) of intervocalic consonants in test words produced by three speakers
	Table 3 Responses of 50 listeners to 48 test items produced by three speakers
	Table 4 Responses of 50 listeners to test items produced by Speaker 1
	Table 5 Responses of 50 listeners to test items produced by Speaker 2
	Table 6 Responses of 50 listeners to test items produced by Speaker 3
	Untitled
	Figure 1 shows percent Ql, Q 2 and Q 3 answers to stimuli of each of the three degrees of quantity. The general pattern is similar for the three speakers, although the number of correct answers varies. It can be seen that recognizing Q 1 did not cause difficulties and that Q 2 was a little more difficult. More serious difficulties were encountered only in connection with Q 3, particularly with the stimuli of speaker AT. The recognition rate of Q 3 words was very variable: for example, one word could be recognized by all 24 listeners while another, similar word spoken by the same person was not recognized at all. There could be several reasons for this difference, which will be discussed further on. The most obvious reason could lie in the acoustic properties of the stimuli. STIMULUS QUANTITY STIMULUS QUANTITY STIMULUS QUANTITY Figure 1. Percent Ql, Q 2 and Q 3 answers to stimuli of each of these dezrees of quantity. Black = Ql, white = Q 2, and grey = Q 3.
	Untitled
	Table 1 Multiple correlation analysis of four acoustic properties as predictors of the recognition of Q 3 stimuli
	Table 2 Mean temporal and tonal values in stimuli recognized by more than 80% of the listeners
	Untitled
	Table 1 Linear regression equations and correlation coefficients for five languages using R. M. Dauer’s (1983) data
	Untitled
	Table 1 Data on speakers and speech material used in F 0 analysis
	Table 2 Mean values of F 0 and its standard deviation for female speakers (N = 53)
	Table 3 Mean values of F 0 and its standard deviation for male speakers (N = 58)
	Table 4 Results of the basic test run (closed test)
	Table I Experimental arrangements (speakers, their linguistic backgrounds, speech material and recording devices) in the three investigations.
	Table II Comparison of the female speakers HA and MA (16 phones within one sentence) SoundScope constant options: sampling rate 22.050; filter 45 Hz; TW = 33 ms; resolution 1054 points (= actually 213 points within 5 kHz); low smoothing; PreEmphasis; one snap from the temporal mid point of the speech sound concerned (exept the bursts of [k] and [t]).
	Table 111 Phones and words used in study Correlation coefficients (r) of some options are shown in different spectral bands. Column "same” shows the intra-speaker correlations, and column "diff” the inter-speaker correlations. Three snaps were always averaged.
	Table IV Phones and words used Correlation coefficients (r) of one option — 300 Hz, 512 points — in different spectral bands are shown. Column "same” shows the intra-speaker correlations, and column "diff” the interspeaker correlations. Three snaps were always averaged.
	Untitled
	Untitled
	Untitled
	Figure 1. The neural network input, coding and architecture. The example shows the coding for the vowel /a/ in the word fakassakin ’in the fire-place, too’. A seven-phoneme window is used; the three features for the vowel are phoneme identity (a = /a/), its class (BV = back vowel) and its length (. = short). The additional information in the training vector includes: the estimated phoneme’s place in the word, the length of the word and the estimated frame’s position in the phoneme.
	Table 1 Network estimation results (average absolute error) for pitch and loudness for two male speakers (MK and MV)
	Untitled
	Figure 2. The configuration of a single diphone detector neural net.
	Table 1 Error decomposition of the 188 evaluation words sorted according to the average absolute error (AvgAbsErr) in seconds (N indicates the number of occurrences found in a specific coarse-category 37 out of a possible 64 coarse-categories existed in the word set)
	Table 1 Average durations (ms) and formant frequencies (Hz) of the stressed-syllable vowels of Ql, Q 2 and Q 3 feet (3 male speakers)
	Table 2 Average durations (ms) and formant frequencies (Hz) of the unstressed-syllable vowels of Ql, Q 2 and Q 3 feet (3 male speakers)
	Untitled
	Untitled
	Table 1 Formant positions of vowels with varying duration in non-initial syllables in Karksi and Vastseliina
	Table 1 Mean formant values for vowels in the first syllable in Vastseliina together with standard deviations (in Hz)
	Table 2 Mean formant values for vowels in the second syllable together with standard deviations (in Hz)
	Table 3 Mean formant values for vowels in the third syllable together with standard deviations (in Hz)
	Table 1 Mean formant values of long vowels in Hz with standard deviations
	Table 2 Mean formant values of overlong vowels in Hz with standard deviations
	Table 1 The means obtained for /t/ as a function of V; (in each V; context, N = 300)
	Table 2 The means obtained for /£ / as a function of V 2 (in each V 2 context, N = 300)
	Table 3 The means obtained for /d/ and /n/ as a function of Vı (for both consonant in each Vi context, N = 300)
	Table 4 The means obtained for /d/ and /n/ as a function of V 2 (for both consonant in each V 2 context, N = 300)
	Table 5 The mean fronting of contact during occlusion of /d/ and /n/ as a function of Vı
	Table 6 The mean fronting of contact during occlusion of /d/ and /n/ as a function of V 2
	Table 1 Frequency values of F 1 and F 2 (Hz) of realizations of vowel /ä/ in contexts with different second syllable vowels. Informant 1
	Table 2 Frequency values of F 1 and F 2 (Hz) of realizations of vowel /ä/ in contexts with different second syllable vowels. Informant 2
	Untitled
	Table 1 Durations of the initially-stressed diphthongs and the Ist and 2nd segment in ms Table 2 Durations of the finally-stressed diphthongs and the Ist and 2nd segment in ms
	Untitled
	Table 3 Durations of the segments of the initially-stressed diphthongs in percent
	Table 4 Durations of the segments of the finally-stressed diphthongs in percent
	Table 1 Mean, standard deviation, minimum and maximum values of acoustic analysis for the normal and vocal nodule groups
	Table 2 Correlation coefficients of fundamental frequency (F 0 sound pressure level (SPL) and other acoustic parameters (* = р < .05, ** = р < .01, *** = р < .001)
	Untitled
	Table 1 Sini’s very first words (I = imitation)
	Table 2 Sini’s early [t]-words (I = imitation)
	Untitled
	Table 1 The quantity distinctions of Estonian and Finnish
	Table 2 Cases of utterances by girl H and boy M which meet the 50% lengthening and the > 200 ms condition. Age period 1;11 to 2;5
	Table 3 Cases of utterances by girl H and boy M which meet the 50% lengthening and the > 200 ms condition. Age period 3;0 to 4;4
	Table 1. Durations (ms) of the Ist and 2nd segment of Finnish diphthongs
	Table 1 Prospect chart (an example)
	Table 2 Mean duration and standard deviation (ms) (All syllables and all pauses; data adaFted from Lehessaari 1996 : 104, 127) Speaker N, Finnish-speaking female, 33 years, sober and intoxicated
	Untitled




