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1 . I N TRO DU C TI O N
The process of speech production begins with the intention to speak and ends with
actual pronunciation. In spontaneous speech, the message is not precompiled; the
formation of ideas and articulatory implementation are both included in the same
current situation. The individual subprocesses take place simultaneously. While the
speaker carries out the articulation of a given unit, she also plans the following
train of thoughts in terms of content, grammar, phonology, and articulation. Due to
the simultaneity of operations, difficulties may arise at any level of the process,
resulting in disharmonic surface phenomena or disfluencies (Gósy 2005).
Disfluencies fall into two major groups: uncertainties (pauses, repetitions,
restarts, prolongations) that suggest the presence of difficulties arising between
content planning and linguistic planning, and implementation errors (ordering
errors, false starts, wrong word choice, etc.) that can occur at any level of the
speech production process between linguistic planning and articulatory implementation.
The linguistic study of disfluency phenomena started in the 8th century A.D.
The first extant work is a publication by the Arabian linguist Al-Ki-sa’i (cf. Berko
Gleason & Bernstein Ratner 1998). European linguistics has been dealing with this
problem area for over a century now, initially based on a collection of slips of the
tongue published in 1895, known as the Meringer–Mayer corpus. In the nineteenfifties and sixties, linguists’ interest in uncertainties and implementation errors
grew considerably. Research started on American English, British English, and
German (cf. Mahl 1956, Goldman-Eisler 1958, Maclay & Osgood 1959, Bernstein
1962, Boomer 1965), then it was carried on with respect to a number of other
languages of the world (cf. Ferber 1993, Nadeau 2001, Lickley & Shriberg 2001).
Collection and exploration of disfluency phenomena in Hungarian started in the
second half of the 1990s (Gósy 1998, Huszár 1998); due to the corpora of slips of
the tongue and of spontaneous speech that have been compiled since and that are
being extended continuously, it has become an important area of research both in
psycholinguistics and in phonetics.
Disharmonic phenomena provide us with information concerning processes and
operations that cannot be directly observed by analysing error-free speech material.
In fact, the same production rules are responsible for both normal and erroneous
forms (Pouplier & Hardcastle 2005), hence disfluencies are “windows” through
which researchers can gain insight into the hidden working of production processes
(Fromkin 1973). The study of phenomena based on the paradox of planning and
implementation yields important information concerning overt or especially covert
self-monitoring processes by which we control our own speech while producing it,
as well as concerning the way we correct our own errors upon having spotted them.
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The study of disfluency phenomena makes it possible for us to learn more about
the processes of speech planning, the operations of the individual levels of speech
production, the self-monitoring mechanism, as well as the corrective processes that
both speaker and listener employ in a communicative situation.
The aim of this dissertation is to describe self-monitoring and corrective operations/processes that apply in spontaneous speech and to give a coherent account of
them. By way of detailed analyses of two kinds of disfluency of the uncertainty
type (repetition, restart) and of three of the error type (false start, wrong word
choice, perseveration), we intend to give an overall picture of the assumed overt
and covert mechanisms of self-monitoring and correction in spontaneous speech.
Analysing a large corpus of spontaneous speech recordings, we try to explore the
mechanism of self-monitoring and the repair strategies that the speaker and the
listener follow.
The speaker’s self-monitoring process is reflected by the properties of disfluencies, making the classification of underlying processes a feasible task. This
makes it possible for us to gain quasi-objective data concerning the way the speech
planning process works that will help us explore them with increasing accuracy.
2 . TH E S T RU C TU R E O F T H E D I SS E R TA T I O N
The dissertation consists of fifteen chapters. Self-monitoring and repair strategies are studied both from the point of view of speakers and from that of listeners,
in both typical and non-typical speech situations. In order to arrive at a better
understanding of the correction mechanism, the dissertation also includes detailed
acoustic phonetic and temporal analyses of five types of disfluency.
Chapter One is the Introduction, including delimitation of the topic of dissertation and setting the general aims of the research.
Chapter Two discusses the connection between speech and the brain, the
speech production process and some related speech production models.
Chapter Three introduces the characteristics of spontaneous speech, its types,
issues related to the naturalness of spontaneous speech, and the most important
Hungarian speech corpora.
Chapters Four and Five deal with the main topic of the dissertation, disfluency
phenomena. Chapter Four gives a detailed survey of types of disfluency stemming
from the speaker’s uncertainty, and discusses each error type in turn, whereas
Chapter Five is an overview of the operation of the self-monitoring mechanism, the
theories that relate to it, and the repair strategies that the speakers or the listeners
employ.
Chapter Six specifies the aim of the dissertation and its main hypotheses. The
dissertation is of a stop-gap character within Hungarian speech research: few
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projects have so far been devoted to corrections of disfluency phenomena or the
operation of overt and covert self-monitoring; at least, repair strategies of the
individual phenomena have not yet been investigated on such a large corpus. The
main aim of this research was an exploration of correction processes that speakers
and listeners make use of. We wanted to find out (i) which disfluencies disturb
speech comprehension and which one facilitate it; (ii) whether this is in harmony
with the speakers’ correction processes; (iii) what changes occur in self-monitoring
due to the individual’s current state of mind and/or to the acoustic environment;
and (iv) what characteristics the repair of individual uncertainties and errors
exhibit. Our hypothesis is that speakers and listeners only correct some errors
occurring in communication, depending on the type of the given phenomenon. We
assumed that altered physiological status (drunkenness) and acoustic environment
(noise) would affect self-monitoring and correction processes and that the individual uncertainties and errors differ with respect to the way and duration of repair.
Chapter Seven introduces the general methodology of the experiments, the
subjects involved, and the corpora used.
Chapter Eight discusses the experimental results pertaining to the factors affecting disfluency phenomena and self-monitoring. It consists of two major sections
dealing with the effects of alcohol and noise, respectively.
Chapter Nine contains research results about the effect of disfluency phenomena on the speech perception mechanism.
Chapter Ten presents results concerning the two types of uncertainty and three
types of error studied in this dissertation, in four major sections presenting an
analysis of repetitions and restarts, false starts, cases of wrong word choice, and
perseverations, respectively.
Chapter Eleven includes specific and general conclusions.
Chapter Twelve is a brief summary of the dissertation.
Chapter Thirteen contains the theses of the dissertation.
Chapter Fourteen is a list of references.
Finally, Chapter Fifteen is an Appendix containing the series of pictures used for
the experiments concerning the effect of noise, and the text of the perception test.
3 . M AT ER I AL , M E TH O DS , A ND S UB J E C T S
We have analysed some 44 hours of recordings of the BEA database with the aim
of exploring the two uncertainty-based disfluencies, the three error phenomena,
and the speakers’ and listeners’ strategies.
For studying the effect of alcohol and noise on spontaneous speech, we created
two corpora of our own, of a total of 6 hrs 7 minutes; recordings were made in a
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sound-insulated booth. Acoustic phonetic analyses were performed with Praat
5.0.03 (Boersma & Weenink 2009), statistical analyses were made with SPSS 13.0.
Recorded materials of a total of 173 subjects were analysed, 144 of which were
BEA participants and 29 were speakers of our own two corpora.
4. REPAIR STRATEGIES IN VARIOUS SPEECH SITUATIONS
Spontaneous speech is affected by a number of factors. The realisation of speech
highly depends on the speaker’s genetic endowments, the certainty of her mother
tongue awareness, and her practice in speech; further factors include the topic of
conversation, the speech situation, and the actual speech partner. The individual’s
mental state is also important (e.g., the speech of persons with aphasia or dementia
is characterised by a dominance of certain error types, cf. Szépe 2004, 2006;
Hoffmann & Németh 2006), and so is her actual psychic and physical state, as well
as the noise level of the environment in which the utterances are spoken. The
dissertation includes detailed investigation of the effect of noisy environment and
alcohol on spontaneous speech and self-repair.
The effect of various noises on spontaneous speech was investigated using four
different types of noise, the barking of dogs, the noise of tooth-drilling, that of a
compressed air hammer, and music, on the basis of a total of 60 minutes and 49
seconds of recordings of the speech of 20 female subjects. On the basis of the
results we can state that the Lombard-effect (Gósy 2008) asserts itself irrespective
of the type of background noise involved; apart from that, no clear conclusions can
be drawn concerning how noise affects the speech process. At any rate, under
noisy circumstances, speech production (and not only speech comprehension) is
more difficult. The type and intensity of noise, the way of its transmission (via air
or through headphones), etc. are all relevant with respect to the effect of noise on
speech.
Under noise, the relative frequency of errors and uncertainties also changed. In
noisy sequences, disfluencies suggesting the speaker’s uncertainty occurred more
often, showing that although speakers had more problems in the phase of speech
planning, they also controlled their speech more intensively because of the noise,
and therefore planning disharmonies did not surface as actual errors. The detection
and (covert) repair of potential errors are signalled by uncertainties.
In contrast to our preliminary assumptions, fewer disfluency phenomena per
minute were attested in noisy speech (Figure 1). It is likely that the background
noise they heard made speakers concentrate more intensely on the subprocesses of
production so that they can perform the task successfully, and/or so that their
utterances should remain comprehensible for the listener. The occurrence of
disfluencies per minute did not increase but the negative effect of background
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noise was shown by the fact that all four groups of subjects produced a more varied
array of errors in the recording under noise. This is a clear indication that the
speakers had to face problems at several levels of the process.

Figure 1
Occurrence of disfluency phenomena per minute under various types of noise
The results have proved that whenever acoustic feedback is inhibited, this fact
has an adverse effect on self-monitoring. Except for dog’s barking, self-correction
deteriorated under each type of noise (Figure 2). We found characteristic differences across the four groups in their corrections of the individual disfluency
phenomena. Subjects of the compressed air hammer group were able to correct the
fewest types of error phenomena, due to the intensive, “nerve-racking” noise.
Classical music, on the other hand, caused hardly any change in the corrections of
errors. The noise of dental drilling considerably impaired the correction of each
phenomenon, whereas dog’s barking that was well suited to the topic of narrative
increased the success of corrections.
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Figure 2
Rate of correction of disfluency phenomena in silence vs. under noise of diverse
types
The effect of noise depends on the given person, the type of noise, its intensity,
as well as the level of getting accustomed to it. In cases of prolonged background
noises of a level intensity, the listener’s sensation of the stimulus decreases or even
comes to an end. Our ears get accustomed to the noise and fail to perceive it even
though it is still present with the same intensity. Audiologists refer to this phenomenon as ‘adaptation’ (Tulipánt 2004). Our results in which we did not observe
significant differences between the noisy and silent portions of speech can be
accounted for by such auditory adaptation. People begin to get accustomed to the
background noises accompanying their verbal communication in everyday situations; however, we do not know what negative effects this fact might have on the
operations of the brain.
There has been little attention devoted to the effect of alcohol on spontaneous
speech and self-monitoring during speech, even in the international scene (cf.
Braun, Künzel & Eysholdt 1992, Braun & Künzel 2003, Stemberger 1993); the
dissertation includes the first study of this topic in Hungarian. In the experiment,
we recorded a total of 3 hrs 36 minutes of conversations from 9 speakers, in a
sober state and under the influence of alcohol. As had been expected, the negative
effect of alcohol on motor coordination (cf. Környey & Kassai-Farkas 2002, Buda
1998) led to problems in the coordination of the movements of the speech organs,
whereby the number of error-type phenomena increased in our subjects’ speech
(Figure 3).
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Figure 3
The proportion of uncertainties and errors occurring in the speech materials
CONT ‘control’ and ALC ‘under the influence of alcohol’
The most frequently occurring phenomena in both conditions, CONT and ALC,
were expletive words and prolongations; however, the speakers employed different
strategies for gaining time when they were sober and when under the influence of
alcohol. While in the CONT condition the time needed for self-monitoring and
resolving disharmony was provided by hesitations and prolongations, in the ALC
condition repetitions, restarts, and expletive words fulfilled the same function. The
two processes are interconnected: the individual becomes verbose as an effect of
alcohol, and tries to fill in the time needed for searches in the mental lexicon and
for resolving the inconsistencies arising during linguistic planning by speech, keeping up the semblance of fluency. Due to a decreased concentration of attention, the
subjects are less capable of harmonising planning and execution, with the consequence that the ALC material contains more disfluencies per minute than the
control material, and those disfluencies were also more variegated. The ratio of
expletive words, repetitions, false starts and simple slips of the tongue increased to
the largest extent. The analysis of the errors revealed that the speakers, under the
influence of alcohol, had difficulties primarily with content planning, the proper
activation of the mental lexicon, linguistic planning, and the coordination of
articulatory movements.
One-fifth of the disfluency phenomena of the corpus belong to the group of
correctable disfluencies. Under the influence of alcohol, the frequency of occurrence of correctable disfluencies increased by 7.79%. The subjects were not able to
recognise and correct all their errors, whether they were sober or otherwise (cf.
Figure 4).
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Figure 4
Correctable disfluency phenomena in the corpus
(where 100% is the total number of disfluency phenomena in the given
condition)
Under the influence of alcohol, speakers correct their disfluencies to a smaller
extent. However, it appears that they are aware of the fact that lexical access is
more difficult for them, and they concentrate more on that process: before the
whole word is finished, they try to recognise and correct their errors. This is
suggested by the higher ratio of occurrence of false starts, and also by the fact that
the ratio of wrong word choice diminished in the ‘alcoholic’ part of the corpus.
False starts were the most frequent phenomena in both parts of the corpus. Under
the effect of alcohol, their frequency of occurrence significantly increases, but the
informants are only able to correct a smaller number of them than in a sober state.
In sum, speakers concentrate more on the success of lexical access, whereby they
recognise their errors before committing them but are unable to correct them in all
cases. They are also less able to correct instances of wrong word choice. Thus,
self-monitoring strategies are altered under the effect of alcohol. The number of
speech sounds realised in cases of false start are suggestive of the operation of selfmonitoring processes. This mechanism is slightly slower due to the effect of
alcohol, sometimes the speaker utters 7 or 8 sounds before she recognises the error
and stops articulating.
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5 . L I S T EN E RS’ R EP AI R S T RA T E G I E S
In the research on perception-based repair mechanisms, recordings involving 11
speakers were analysed. A 4 min 30 sec monologue used as test material came
from a male speaker of the BEA database; the ten subjects involved in the
perception test produced a total of 2 hrs 16 min of speech material. The frequency
of disfluencies is quite variable across speakers; according to our statistical data,
they occur in male speakers’ production significantly more often.
The results have confirmed that the majority of disfluency phenomena occurring in spontaneous speech (three out of four, to be more precise) go unnoticed by
listeners. During speech perception, unintentional (covert) repair mostly works
successfully. This raises the question of whether disfluency phenomena in fact
facilitate or hamper the processing of speech by the listener, or are totally neutral
in that respect. In accordance with our hypothesis, what listeners identified as
disfluencies were longer silent pauses (around 500 ms) as well as phenomena that
are expected to cause problems for perception and comprehension (ordering errors,
false starts, cases of wrong word choice). Shorter silent pauses occurring in our
material (250 ms or less) were not at all perceived by the informants, suggesting
that such pauses are there to provide the listener with an appropriate amount of
time for the correct processing of what has been said. This function of silent pauses
is also supported by the fact that the listeners were only able to identify one-fifth of
the physically present silent pauses.
The success of repair processes operating during speech processing depends on
the individual listener: one subject was able to identify almost 41% of disfluencies,
whereas another one was merely able to spot 7%. The recognition of disfluencies
also depends on the type of phenomenon and to some extent on its frequency of
occurrence (Figure 5). The phenomena most often occurring in the test material
(repetitions, hesitations and false starts) were perceived in 40–50% of the cases.
According to our statistical analysis, the type of disfluency is decisive with respect
to its recognition; the listeners unambiguously identified hesitations, false starts,
and perseverations, whereas grammatical errors went unnoticed most of the time.
For the listeners, disfluency phenomena based on uncertain planning are less
conspicuous: they noticed only 35.99% of these, while they spotted 57.38% of the
errors. This can be explained by the communicative function of the various
phenomena: it is mainly those belonging to the category of ‘disfluency due to
uncertainty’ that provide the necessary processing time for the listener. Of the
errors, it was false starts, wrong word choice cases, perseverations, and instances
of the TOT (tip of the tongue) phenomenon that disturbed perception the most. In
the case of false starts and wrong word choice, errors that are phonetically and/or
semantically similar to the target item may lead astray speech processing, too.
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Perseverations, in which an item that has already occurred reoccurs, impede speech
processing; and TOT phenomena make the listener involuntarily join the “word
hunt”. These errors, due to their sense-distorting nature, are less easy for listeners
to repair automatically.

Figure 5
The occurrence of disfluencies in the test material, and the rate of their recognition
(the left-hand-side vertical axis shows the number of disfluencies per minute, the
right-hand-side axis shows their recognition rate in percent)
Of all implementation errors, it was ungrammatical forms that caused the least
amount of problems for listeners. Perception reacts to word and phoneme level
errors, as well as those concerning articulatory planning (segmental order) far more
sensitively than to grammatical incoherence; we can conclude that speech processing relies on the harmony between sound shapes representing root morphemes
and meaning, that is, on lemmas, rather than on grammatical structure expressing
the relationships across those units. From the point of view of the meaning and
comprehensibility of utterances, the proper choice of words is more important than
the occasional incorrectness of grammatical relations. Messages often remain
intelligible despite their faulty grammar, a fact that can be best observed in foreign
language communication. By choosing the appropriate words, we can make
ourselves understood even if our utterance is grammatically somewhat ill formed.
On the basis of a comparative analysis of our subjects’ production and perception, we can conclude that the two processes are not mutually independent:
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listeners have more success in identifying disfluencies that are less characteristic of
their own speech, but the subjects exhibit large individual differences in their
perception processes.
6. THE SUCCESS OF SELF-MONITORING AND DISFLUENCY TYPES
In order to answer the question of whether the two main categories of disfluency
phenomena also differ with respect to self-monitoring processes, the dissertation
contains a detailed analysis of two uncertainty-based and three error-type phenomena: repetition and restart that suggest the speaker’s uncertainty about what to say
next, as well as false start and wrong word choice, both of which signal some
trouble of lexical access, and perseveration that is due to an error in articulatory
planning (when an earlier item occurs once more).
In the case of all five types of disfluency, we analysed the length and structure
of the editing phase (i.e., the time that correction takes) in terms of diverse
variables like the type of lexemes concerned (content word, function word), their
part-of-speech affiliation, the connection between the error and its repair, etc. The
results support the claim that the length of correction time depends on the type of
disfluency (Figure 6); a conclusion that is also supported by statistical investigations (one-way ANOVA: F(4, 1044) = 28,881; p < 0.000).
It is not always easy to determine whether repairs take place as a result of
covert or overt self-monitoring. However, in cases where no editing phase was
detectable, that is, where the lag was 0 ms long, it can be taken for granted that the
correction was part of covert monitoring. The types of disfluency we analysed did
not differ significantly in this respect; in all types, the speakers repaired 30–40% of
the phenomena studied in covert self-monitoring. On the other hand, from the
length of editing phases, we can conclude that the self-monitoring mechanism
works considerably less well in the case of errors resulting in repetition and in
cases of wrong word choice. Thus, most errors can only be corrected on the basis
of speakers’ hearing their own speech.
Detailed acoustic and temporal analyses have furthermore proved that it cannot
be unambiguously decided in each case whether a given phenomenon suggests the
speaker’s uncertainty or is of the error type. Restarts are conventionally classified
as cases of uncertainty; but our data suggest that restarts involving content words
in fact go back to problems of lexical access. In these cases, as in cases of errors in
the activation of the mental lexicon, the monitor gives an error signal during
articulation, which therefore stops. If the self-monitoring mechanism then classifies the given word as error-free, the phenomenon surfaces as a restart; whereas if
it is found to be erroneous, the phenomenon is realised as a case of false start.
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Figure 6
The length of the editing phase with the disfluency phenomena analysed
In all types of disfluency, the structure of editing phases determines their duration. If the speaker needs more time for the correction of the given error, she may
combine various time-gaining strategies. On the other hand, the editing phase was
invariably shorter if the phenomenon involved function words, thus confirming the
claim that function words are stored in the mental lexicon as clichés, hence both
their access and their repair is faster than those of content words.
7 . CO NC LU S IO NS
The purpose of the present dissertation was the exploration of correction processes
operated by speakers and listeners. We analysed large amounts of spontaneous
speech, and the relevance of the data was confirmed by statistical analyses. On the
basis of the results, the following theses can be formulated.
1. Speakers correct their own disfluencies only in some cases (50–60%); the
extent of correction varies with the type of disfluency. Speakers are more concerned with the correction of errors occurring early in the planning process (false
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start, wrong word choice), while grammatical errors in linguistic planning, as well
as articulatory slips are only rarely repaired.
2. Factors affecting spontaneous speech in general exert an influence on the selfmonitoring mechanism, too; the working of the correction process is adversely
affected by some circumstances of the communicative situation (noisy environment, effect of alcohol).
3. Phonetic and temporal analysis of the five types of disfluency phenomena
proves that the duration of repair (the length of the editing phase), as well as the
realisation of covert vs. overt monitoring depend on (i) the type of disfluency, and
on (ii) whether the given phenomenon concerns function words or content words.
4. Listeners recognise but a small fraction of disfluency phenomena occurring in
spontaneous speech (one out of four); hence, disfluencies in general do not result in
processing difficulties in speech comprehension.
5. The processing of the various disfluency phenomena in speech perception is
not uniform. Uncertainty-based phenomena are less conspicuous, their function is
mainly to provide the listener with sufficient time for processing what has been
said; error type phenomena, on the other hand, are more disturbing for the listener.
The recognition of the individual phenomena depends on the type of disfluency
concerned: listeners tend to identify false starts, wrong word choices and perseverations to a larger extent, all of which types lead to sense distortion, whereas they
hardly ever notice grammatical errors.
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