
157

REPETITIONS IN INTERRUPTED SPEECH 
PRODUCTION

Horga, Damir

Introduction
Speech production as a naturally imperfect process
Generally human activities are not perfectly executed even though people 

intend to plan and perfonn actions that way. This fact is confirmed daily in 
newspaper reports about traffic accidents where the so-called “human factor” 
is often mentioned as the main cause of an accident. Apart from such extreme 
examples of imperfect human behaviour, there is an enormous number of not- 
so-severe cases of human actions executed imperfectly especially in our mo
tor actions, such as typing, sports, the playing of musical instruments and 
various habitual movements. This is the case for speech and language pro
duction in their written or oral forms as well. Of course, human perceptual 
mechanisms are not perfect either, but that topic is outside the scope of this 
paper.

If two friends arranged to meet on Sunday and one of them, on leaving, 
said: All right then, see you on Saturday, the next moment he would realize 
that he had made a mistake and he would probably correct himself immedi
ately saying: I mean, on Sunday, as we arranged. Although we make mis
takes, if they are not fatal, we can correct them ourselves without being 
warned by somebody else. Speakers do that quite often. A self-repair is de
fined as a correction without an external warning. Therefore this kind of cor
rection must be based on some kind of a mechanism of simultaneous execu
tion, one that monitors speech production, notices the error and consequently 
repairs it. Speakers’ reactions to their own errors are usually very fast, which 
means that the time window in which speakers control speech production is 
relatively narrow.

Signs of imperfections in the speech production mechanism can be mani
fested in three ways: firstly, as various forms of hesitations or disfluencies in
cluding hesitations and repetitions of parts of utterances, although in fact they 
were realised correctly, secondly, as real speech errors, and finally, as correc
tions of errors.

Nakatani and Hirschberg (1994) have found that in 10% of utterances in 
spontaneous speech there is some kind of repair, which implies that speech is 
very often changed during the process of speech production. But the process 
of speech error correction is also not perfect because speakers correct only
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50% of produced errors (Nooteboom 1980). Errors can remain uncorrected 
when the mechanism of speech production control fails to notice them. An
other reason for errors remaining uncorrected can be that although speakers 
notice an error, they choose not to correct it. This is so, because situational 
and language contexts are rich and redundant enough so the listener can cor
rectly interpret the utterance and the intentions of the speaker even when the 
utterance is in an imperfect form.

The ways speech errors are caused and repaired have been analysed within 
the frameworks of various speech production models. These analyses help 
determine which components of the speech production process failed when a 
particular error occurred.

Speech production models
Mechanisms of speech production have been explained by various theo

retical models in which mechanisms are seen as hierarchically organised 
processes of information undergoing transformation on its way from one 
level to another by changing adequate codes and the material form character
istic for a particular level. Jaeger (2005: 6-11) in his “Representation and 
Processing Components Model” regards speech production as a system built 
on two kinds of components: on the one hand, the speaker must have built-in 
programmes of speech production and on the other, the possibilities available 
for effective realization of these programmes. Each of these two levels can be 
divided into several hierarchically organized sublevels. The first level is 
called representational, because in it the complete knowledge about the world 
is saved in long term memory, on the basis of which the speaker will organize 
the informational/content/conceptual component of his speech. This level 
also comprises knowledge about language and speech mechanisms which 
will enable the speaker to give linguistic form to the information and to pro
duce it in speech. The second level is the processing level, which stores the 
mechanisms by which speakers activate, select and retrieve components from 
the long term memory and build them into the current utterance, modelling it 
into language and speech forms. On both levels the speaker can function im
perfectly; either he has imperfect programs of speech production or having 
well-established programs, his realization of the programs in some compo
nents or in some moments can fail.

Different kinds of errors can be interpreted from the information or com
munication point of view. The speaker can produce errors because he does 
not know the code of a certain language i.e. semantic noise is present in the 
communication process. That is the case of foreign language speakers who 
are not skilful enough and do not know the linguistic and pragmatic rules of a 
language. Kurhila (2001), Rieger (2003) and Corder (1973) refer to these 
kinds of imperfect functioning of speech production mechanisms as “errors”. 
Mistakes which are caused by imperfect realization of the communication 
code are errors produced by native speakers of a language who know the
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code of the language very well, but nevertheless make mistakes. Of course, 
this kind of error also often occurs in foreign language speakers, because 
mechanisms for code realization are not automated enough. Corder calls this 
kind of error “lapsus”.

Another interpretation of errors is given by Ohlsson (1996). This interpreta
tion agrees with the above mentioned dual view of speech error classification. 
He states that something can be considered as an error according to an external 
criterion like language correctness. These errors can be called objective errors. 
On the other hand speakers themselves can establish their own internal crite
rion and depending on the fact whether a produced utterance agrees with their 
expectations, they can consider it erroneous or not. These errors can be called 
subjective. Often subjective and objective errors coincide.

The complex process of speech production, from speakers’ motivation to 
present linguistically formed information to their ability to articulate it in 
speech, is divided into several components in different models. Various au
thors synthesised those approaches in integral models of speech production 
(Fairbanks 1954, Borden and Harris 1980, Garret 1980, Dell 1986, Levelt 
1995, Horga 1997, Postma 2000, Hartsuiker et al. 2001, Jaeger 2005, Gósy 
2007). The model presented here (Figure 1) is based mainly on the model of 
Postma (2000) with some differences in components and their positions.

A major characteristic of that model is the hypothesis that speech produc
tion from the speaker’s intention to communicate certain information articu
lated in the form of the speech sound signal is organized in three levels: in
formational, language and articulatory ones, which are hierarchically organ
ized and controlled by a central monitor and a number of feedback connec
tions. Furthermore, at each level the information is encoded by means of its 
rules, but the basic condition of the communication process must be consid
ered, namely, that the information should remain identical from the moment 
of its initiation in the speaker’s mind to the moment of its interpretation by 
the listener. But because speech production is, from the point of temporal or
ganization, a continuous process, we can suppose that the speaker distributes 
the time he has at his disposal by interchanging the periods of time in which 
he plans the information, language and articulatory structure of the message 
with the moments when he performs what was planned. That means that the 
production of speech is a continuous and dynamic process of the creation of 
an utterance. In this complex process certain components of speech produc
tion mechanisms can fail to encode information correctly, so errors can occur 
representing the semantic noise produced by the speaker himself. The de
mands for the equivalence of information on its way from the speaker to the 
listener can be further complicated, because not only semantic noise but also 
real physical noise can occur in the communication channel, degrading the 
sound signal. These are the reasons why the listener must be an active par
ticipant in speech communication, interpreting the received message and
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even reconstructing the destroyed parts of speech signal and correcting the 
errors made by the speaker, if he himself has not done that, which is very of
ten the case in speech communication.
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Figure 1.
Speech production model (adapted from Postma 2000)
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Feedback in the model of speech production
It was already mentioned that the speaker controls and corrects his speech 

production by means of a number of feedback loops. They can be classified 
on the basis of various criteria. By one of them feedbacks can be classified as 
directive, corrective, and adaptive. Directive feedback (closed loops) is in 
fact feed forward. It is parallel and simultaneous with the movement of 
speech organs and the speaker can anticipate possible deviations from the de
sired target on the basis of feedback information about the current state of the 
articulators and immediately correct the movement before the error is made, 
thus avoiding the necessity of complete reprogramming and repeating of the 
movement (Abbs et al. 1984). That kind of feedback is very fast, just a few 
tenths of a second. Already produced errors requiring the reprogramming and 
correction are registered by means of corrective feedback. Those kinds of er
rors are characteristic of the informational and language levels of speech pro
duction. Finally, language learning and motor skills and harmonization of 
speech production with the general conditions in the communication channel 
or with sudden changes of these conditions are controlled by means of adap
tive feedback. Borden and Harris (1980) classify speech production feedback 
loops as intrinsic or internal, which are active before the movement is per
formed by means of which the execution of the movement is controlled and 
which are based mostly on the proprioceptive feedback channels. According 
to their classification a motor movement just executed is controlled by means 
of external feedback. Skaric (1991) mentions the so-called internal feedback 
at the level of the central nervous system, extraauditory or proprioceptive, 
auditory and external or social feedback.

By means of feedback mechanisms speakers can correct their errors even 
during the process of speech production planning and before motor execu
tion. Those are covered repairs. Speakers discover them by means of intro
spection or they are realised as disfluencies, which can be a sign of the 
speaker’s engagement in correction of such kind of errors. If the error is al
ready produced, then it is an open one and it can be registered.

We are going to describe 12 types of feedback (FB) connections mentioned 
in the present speech production model (Figure 1).

1. Informational FB. Speakers check whether the formulation of the in
formation in the preverbal step corresponds to their intentions, whether the 
information corresponds to their ideas, attitudes, emotions, and whether it is 
adequate for the listener and for the speech situation, including the conditions 
in the communication channel.

2. Lexical FB. Speakers check whether the retrieval of lemmas is adequate 
regarding conceptual structure of the information.

3. Morphological FB. Speakers check whether morphological frames are 
adequately opened and filled and whether syntactic rules are obeyed.
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4. Syntactical FB. Speakers check whether syntactic frames are ade
quately opened and filled.

5. Phonemic segmental FB. Speakers control the selection and sequenc
ing of the phonemic structure of the word, including distinctive features.

6. Phonemic prosodic FB. Speakers control the adequacy of the realisa
tion of phonemic prosodic components of tone, intensity and duration.

7. Phonetic and temporal FB. The utterance planned from the phonetic 
point of view is prepared and placed in the buffer and its elements are ready 
to be built in the utterance, which must be linear from the temporal point of 
view. At this level the sequencing of certain elements and their timing are 
controlled.

8. Motor programme FB. Speakers control the selection of an adequate 
motor programme to realize the phonetic plan. It can be supposed that at this 
point the rules of assimilation are activated and discrete units of the language 
level are marked as parametric speech units.

9. Efferent FB. Speakers control the adequacy of motor commands.
10. Body receptor FB. Various sensory modalities (tactile, kinaesthetic, 

vibrotactile, thermal, somatosensory) control the precision of the speech or
gan movement and its adequacy by means of direct feedbacks.

11. Auditory FB. Speakers listen to their own speech and control its ade
quacy.

12. FB of communicational effect. Speakers monitor the communicative 
effect of their speech and on the basis of verbal and nonverbal reactions of 
their listeners decide about the necessity to correct errors.

The versatility of feedback forms makes possible and safe the process of 
speech communication and, if necessary, the correction and specification of 
information.

In the present paper hesitations in speech production are analysed in the 
case when constituents of the motor programme are repeated depending on 
the sort of articulatory juncture. An articulatory juncture can be defined as a 
complex of two adjacent constituents which are either of the same kind (two 
sounds, two syllables, two morphemes, etc.), or of a different kind (a proclitic 
and the corresponding host-word and an enclitic and a corresponding host- 
word) plus the boundary between these constituents. Types of articulatory 
junctures investigated in this paper are: junctures between sounds, between 
syllables, between a stressed word and an unstressed word (enclitics and pro
clitics), and those between stressed words. An articulatory juncture is also re
ferred to as an articulatory joint (Horga 2005).

Aim and method
The aim of the investigation was to find out the characteristics of repeti

tions in speech production. Speakers often repeat parts of an utterance, so the 
question can be raised as to whether it is possible to interpret the repetition as
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some kind of speech error which they want to repair, or it is just one kind of 
disfluency, in which speakers hesitate because they need additional time for 
the following planning and execution of speech. If hesitation is undesired, the 
repetition can be considered an error on the level of small speech units, espe
cially if the repeated constituents are relatively short and if they are not ac
companied by some other kind of hesitation to gain time, i.e. if they are re
peated immediately without a pause. If repeated constituents are longer units 
and if they are accompanied by other forms of hesitations, the kind of repeti
tion can be considered a disfluency.

The basic question in studies dealing with the mechanisms of the speech 
production is understanding the dichotomy between the representational, lan
guage level of the formulator and the physical, executive level of the articula
tor. The first level is described as a system of abstract, invariant and discrete 
units (phonemes) and the second one as a system of changeable, continuous 
and partly simultaneous patterns of speech movements by means of which 
the also changeable and indiscrete acoustical signal is produced. It is gener
ally accepted that the variability and the difficulty in the parsing of a speech 
signal into discrete units are the result of the universal phenomenon of coar
ticulation. Two neighbouring phonemes make an articulatory juncture (Horga 
2005). Boundaries between various phonetic and language units can be 
placed between neighbouring sounds. These boundaries are seen as integral 
parts of articulatory junctures. Boundaries between language units in the 
process of speech production are represented on the language level of formu
lator. Those elements of the representational level can be somehow present in 
the speech signal and marked by various physical markers thus making con
nections between physical, articulatory and acoustical levels on the one hand 
and representational, language and conceptual levels on the other. Articula
tory junctures can be classified into nine groups, depending on the constitu
ents of the juncture: 1. sounds, 2. syllables, 3. morphemes, 4. proclitics, 5. en
clitics, 6. phonetic words, 7. clauses, 8. sentences and 9. paragraphs. Junc
tures of higher levels can be simultaneously junctures of lower levels, e.g. the 
proclitic juncture in the word odttrasti ‘grow up’ is, at the same time, a mor
phological, a syllabic and a sound juncture. Speech elements make junctures 
and it can be asked how strong certain junctures are, or in other words, how 
easy it is to realize boundaries between the two elements of the articulatory 
junctures in their clearest form, i.e. as a pause. It is natural that the juncture 
boundary is more easily detected in the speech signal if the constituents mak
ing up the juncture are of a higher level. So we can say that the sound junc
ture is stronger and the boundary between its members weaker than in the 
juncture of sentences. It can be expected that in the process of speech produc
tion, hesitations and disfluencies will occur in articulatory junctures of a 
higher level more often than in the junctures of a lower level.
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Analysing Meringer’s written corpus of speech errors from 1895, Noote- 
boom (1980) formulated the principle rule applied by the speaker when the 
utterance is interrupted: interrupt the utterance immediately after noticing 
that the error is made. That implies that a delay in interrupting corresponds to 
a delay in discovering the error. But hesitation can occur even before the er
ror is made. That is called covered repair, and in that case, it remains un
known what the reason of hesitation or the duration of latency was between 
the causes and the repair. In 18% of cases hesitations occurred within the 
word, in 51% immediately after the word in which the error occurred and in 
31% one or several syllables occurred after the erroneous word. The hypothe
sis that the speaker delays the correction of the error up to some lexical 
boundary was not proved because when hesitation was zero, it occurred at the 
lexical boundary in 74% of the cases, while if hesitation was delayed, it oc
curred at the lexical boundary in 66% of the cases only. If the speaker delays 
his hesitation and the repair up to the lexical boundary, then the percentage of 
placement of hesitation on the lexical boundary should be higher than in the 
case of immediate hesitation. Besides that, in 22% of cases hesitation oc
curred within the word and in 39% it occurred in an incomplete syllable. All 
these data prove the already mentioned hypothesis about realization of hesita
tion immediately after noticing the error (Levelt 1995).

The present paper investigates hesitations of utterances when the speaker 
has not made an error and he does not repair anything but he continues the ut
terance repeating one part. Recorded radio programmes were live broadcasts, 
which enabled us to analyse spontaneous speech. The speech material con
sisted of five broadcasting programmes with a total duration of 80 minutes, 
with the participation of ten speakers. Duration measurements of analysed 
constituents were performed by CoolEdit software.

For the analysis of the recorded material, repetitions were noted, the num
ber of repeated sounds and syllables counted, the duration of interrupted con
stituents, hesitations and repeated constituents were measured and the place
ment of hesitations was classified by type of articulatory juncture. The per
centage of hesitation occurrence for different articulatory junctures was cal
culated. Hesitations were classified as: (1) having zero duration, if the repeti
tion of the interrupted constituent was very fast and immediate; (2) a silent 
pause; (3) a filled pause (non-phonemic component); (4) having phonemic 
components or (5) a combination of these elements (Figure 2). The model is 
called the interrupted constituent, hesitation and repeated constituent model 
(IHR). (In Croatian the model is abbreviated to PPP -  prekinuti segment, 
prekid, ponovljeni segment). Figure 2 shows the procedure of duration meas
urement of one IHR constituent.
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Figure 2.
Duration measurement of the components of an IHR constituent 

(PHC -  phonemic component, NPHC -  non-phonemic component, P -  pause)

Results and discussion
Duration of the components of IHR-constituent
In the analysed speech sample IHR-constituents occurred 103 times, i.e. 

one IHR-constituent occurred every 48 seconds. In Figures 3 and 4 average 
durations of the components of the IHR constituent are shown. On average 
speakers interrupt their utterance after 3.43 sounds or 1.64 syllables or 346 
milliseconds. Minimal duration of the interrupted constituent was one sound 
(uttuvijek -  ‘always’) or one syllable, which can be one vowel, and the 
maximal duration was 14 sounds or 6 syllables (koji ce g a  implementi- 
rati#implementirati u  novoj organizaciji -  ‘which one will implement in new 
organization’). The duration of hesitation was 137 ms on average. But in 52% 
of the cases its duration was zero, because the speaker repeated the inter
rupted constituent immediately after hesitation (gottgolema -  ‘enormous’). If 
the average duration of hesitation is calculated with cases of zero hesitation 
(immediate repetition) left out of consideration, the average duration of hesi
tation for those 48% of cases was 283 ms. The maximal duration of hesitation 
was 1351 ms (vratio bih sett jós prije nego Cujemo slusatelje t t v r a t i o  b i h  se 
n a  pitanje -  T would come back# before we hear the listeners# I would 
come back to the question’). It was mentioned that with regard to its struc
ture, a hesitation could be classified as having zero duration, or it could be a 
silent pause, a filled pause with a non-phonemic component, a phonemic
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component, or a combination of those three kinds of disfluencies. Silent 
pauses had an average duration of 165 ms, filled pauses had an average dura
tion was 279 ms, hesitations with a phonemic component had an average du
ration 438 ms, and combined hesitations had an average duration of 761 ms. 
The repeated constituent naturally consisted of the same number of sounds 
and syllables as the interrupted one but its average duration was 277 ms, 69 
ms shorter than that of the interrupted constituent, a statistically significant 
difference (/-test = 2.80, p  < 0.005).

interrupted hesitation repeated

Figure. 3.
The average duration of the components of the IHR constituent

a) b)

Figure 4.
The average duration of the components of the IHR constituent depending on 

the duration of hesitation: a) hesitation 0 ms, b) hesitation M = 283 ms
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The duration of hesitation was related to the duration of the other two com
ponents of the IHR constituent, i.e. to the duration of the interrupted constitu
ent and to the repetition (Figure 4). Two categories of IHR constituents were 
analysed. The first category consisted of the constituents in which the duration 
of hesitation was zero and the average duration of the interrupted component 
was 325 ms and that of the repeated component 238 ms. If the duration of hesi
tation had some value (the average was 283 ms) the interrupted component av
erage value was 395 ms and repeated component 331 ms. The difference be
tween the two categories was significant (p < 0.01). In general, we can say that 
in the first category with zero duration of hesitation the other two components 
of the IHR constituent were shorter than in the second category. The explana
tion of the difference can again be that the former category involves the articu
latory level but the second one the higher processing levels.

The position of hesitation
Apart from the duration of the components of the IHR constituent, the po

sition of hesitation classified by articulatory juncture was also analysed. Gósy 
(2007) says that the pauses within a word in Hungarian occur mainly at mor
pheme boundaries and the duration of these pauses seem to be dependent on 
the word retrieval process. Their average durations were: between the prefix 
and stem 343.2 ms, within the compound 2190.8 ms, between stem and suffix 
170.6 ms and within a stem 107.3 ms. In the present research the following 
percentages of hesitation realizations were obtained: between sounds 6.8%, 
between syllables 6.8%, between morphemes 5.8%, proclitic 32.0%, enclitic 
10.7% and phonolexical 36.9%. The Chi-square test showed that the differ
ences between realised percentages were statistically significant (p < 0.01). 
When the values of percentages of hesitation constituents between sounds, 
between syllables and between morphemes were combined, a total percent
age of 19.4% was obtained for hesitations within the lexical words, which 
was close to the percentage quoted by Leveli (1995) as the percentage of 
hesitations within the erroneous word. The remaining 78% of hesitations be
long to hesitations between lexical units: 42.7% between clitics and the full 
word and 36.9% between full words. That fact can be explained by the influ
ence of the language structure of the utterance on the occurrence of hesitation 
and the more frequent appearance of hesitations and repetitions between lexi
cal units then within words. The average duration of hesitation depending 
upon the type of the articulatory juncture and the following values were ob
tained: between-sounds 24 ms, between syllables 19 ms, between morphemes 
34 ms, proclitic 34 ms, enclitic 45 ms and phonolexical 57 ms. While these 
values were consistent with the trend of longer hesitation durations in the ar
ticulatory juncture of higher levels than in the junctures of lower levels, the 
differences between durations were not statistically significant.

What can be the explanation of the mechanisms underlying the IHR 
model? One possible explanation can be that the model simply represents a
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complex motor programme, which can not be completely performed; at some 
point the programme is interrupted although up until that moment it was cor
rectly executed and in the next attempt the speaker succeeds in completing it. 
The repeated constituent was 69 ms (20%) shorter on average then the inter
rupted constituent (277 ms vs. 346 ms). This could be explained on the one 
hand by the fact that the repeated constituent was already produced and so 
trained during the first execution before hesitation, and on the other hand by 
the psychological fact that the speaker was probably aware that hesitation 
caused the speaking rate to change and he tried to regain the lost time by 
faster rate of speaking in the repeated constituent. Finally, the repeated con
stituent was usually connected to the following larger constituents, which 
could have also contributed to the faster rate of speaking. The theory of acti- 
vational radiation (Dell 1986) could possibly explain the occurrence of 
speech errors and the IHR model. The theory states that during speech pro
duction various nodes are activated at the various levels of the mental speech 
representation (distinctive features, phonemes, syllables, morphemes, words) 
and that incorrect activation of certain nodes causes speech error occurrence. 
Hesitation of the articulatory programme can be explained by the activational 
model, according to which the realization of a certain unit depends on its ac
tivation, but also on the activation of other units representing the associa- 
tively organized network. Units which are serially built into the utterance are 
also activated. From that point of view the unit which has been in the process 
of realization must be activated at a precise moment and with appropriate in
tensity. But it must also be deactivated with adequate timing and decreasing 
intensity to empty the place for the next unit. So the IHR model can be ex
plained by the prolonged activation of the already realised unit and by a weak 
activation of the next unit to replace the previous one. That explanation refers 
particularly to cases in which the interrupted constituent is very short and 
where the duration of hesitation is zero, i.e. in cases in which there is no dis- 
fluency between the interrupted and the repeated constituent. These are the 
cases of inadequate activation of the articulatory programme. The character
istic of this kind of reactivation of the motor programme and avoiding hesita
tion is immediate and no special time is necessary to perform it. Cases in 
which the interrupted constituent is repeated several times could be included 
in that type of IHR model {to bij=bi, b i, b i^ b i kostalo -  ‘that would, w o u l d ,  

w o u l d ,  w o u l d ,  would cost’).
The second type of IHR mechanism is represented by cases in which some 

kind of disfluency appears during hesitation, meaning that the speaker plans 
the following constituents of the utterance during the time of execution. For 
example in the uterrance zasto odthm  od stigmatizacije -  ‘why from hm, 
from stigmatization’ the speaker repeats the proclitic od and in hesitation he 
inserts the non-phonemic component hm  to choose and plan the pronuncia
tion of the infrequent and, from the articulatory point of view, complicated
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word stigmatizacija. Or in the already mentioned example with the longest 
hesitation (vratio bih sett joS prije nego cujemo slusatelje ttvratio bih se na 
pitanje -  ‘I would come back# before we hear the listeners 1 would come 
back to the question’) the speaker adds new information on the conceptual 
level and that is why he interrupts the utterance.

The relationship between the interrupted constituent and hesitation
The relationship between the duration of interrupted constituent and the 

hesitation type can also shed light on the mechanisms underlying the IHR 
model. The duration of the interrupted constituent, if it is followed by a hesi
tation of zero duration, is 313 ms on average, and if it is followed by a hesita
tion which has some kind of disfluency, 385 ms on average, 72 ms longer. Al
though that difference is not significant at the level p < 0.05, it is very close 
to that level (t = 1.73 ,p  < 0.09). This could mean that in the first case the ut
terance is interrupted because of problems in the performance of the motor 
programme at the beginning of the utterance and immediately corrected, 
while in the second case the cause of hesitation can be found at the higher 
levels of speech production, so that the duration of the motor programme is 
longer-it is interrupted in order to gain more time. During the prolonged du
ration of hesitation, the speaker tries to find the way how to continue the re
alization. That means that errors can occur at the level of selection and at the 
level of realization. Correction of errors at the level of selection require 
abandoning the selected and incorrect programme and reprogramming, which 
is a serial process and involves the activity of the central brain mechanisms. 
Errors at the level of performance are of a milder character and their correc
tion is possible serially during the execution and they can be corrected auto
matically at the lower levels of the speech production.

From the point of view of feedback mechanisms which are active in the 
IHR model, interrupted constituents and hesitations are relatively short and it 
can be supposed that the control of speech production for that constituent is 
performed by means of fast internal feedback, especially when a hesitation is 
of zero duration. But it is possible that when the interrupted constituent and 
hesitation are both relatively long, the auditory feedback is included. In the 
analysed speech sample when the IHR constituent occurred, listeners never 
warned the speaker about the problem in his speech production, indicating 
that the feedback of the communicational effect, which is relatively slow, was 
not activated and that the speaker himself controls mechanisms of the IHR 
model realization.

Conclusion
In conclusion it is possible to say that the IHR constituent presents evi

dence from speech production indicating that speech production is not a per
fect mechanism and shows the obstacles speakers must overcome on the level 
of performance, especially in the motor programme or in planning. The IHR
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model is controlled mostly by means of the internal feedback, which is very 
fast, significantly faster than the feedback of the communicational effect. On 
the basis of the durational characteristics of the interrupted constituent, the 
hesitation and the repeated constituent, it is possible to classify IHR constitu
ents into those in which the motor programme is interrupted and those in 
which constituents of disfluency occur, which can indicate problems in 
speech production at language and information levels. The relations between 
representational speech and language levels and their physical realisation 
were analysed depending on the position of hesitation in the articulatory 
juncture and it was concluded that the representational level influences the 
distribution of IHR constituents so that their frequency is higher in the articu
latory juncture between larger language units than between smaller ones.

In this research only one kind of discourse was analysed, namely sponta
neous conversation in radio broadcasting. It would be interesting to analyse 
the characteristics of the IHR constituents in other types of discourse. Also it 
would be interesting to compare the IHR constituents of various speakers and 
to see whether the IHR constituent represents one type of speech production 
strategy which is characteristic for some speakers, [in the same way as the 
frequency and kinds of disfluencies are. It would be valuable to perform this 
kind of research on a greater sample of speech material to obtain more reli
able data about the duration and frequency of the IHR constituent.
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