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Abstract. In this paper the analysis of speech disfluencies and repairs in a task
oriented spoken corpus in Spanish, the DIME Corpus DIME 11, and its relation
to dialogue segmentation and discourse markers is presented. A method to
detect and correct the most common speech disfluencies for speech recognition
in this corpus is also presented.

1 Introduction

One of the main aims of natural language processing and speech recognition is to
develop computational systems able to engage in task oriented natural language
conversations. At the current state of the technology it is possible to construct

dialogue systems focused on domain specific tasks in which simple and grammatical
language is used. Current speech recognition systems provide a set of weighed
hypothesis of what the speaker is supposed to have said and, usually, the hypothesis
with the highest weigh is taken for further processing steps; in particular, the parser
finds the syntactic structure and semantic representation of this textual input. In the

ideal case, sentences are meaningful and well-formed and the parsing process can
proceed in the standard pipe-line architecture; however, spontaneous language,
commonly used in conversations, exhibits interjections, pauses, repetitions, etc., and

also ungrammatical language, that must be dealt with in order to construct useful
systems. These spontaneous speech phenomena are called speech disfluencies. In

order to process the spoken input disfluencies must be corrected and this is usually
done within the same elocution, as exemplified by the following elocution taken from
corpus.

<sil> la estufa pegar vamos a quitar <sil> a <sil> a intercambiar vamos a poner este

fregadero esto <sil> de este lado de acá y la estufa de este lado de acá <sil>

<sil> the stove place let's take off <sil> to <sil> to interchange let's put this sink this

<sil> at this side of here and the stove at this side ofhere <sil>

The process of obtaining the intended elocution from the elocution containing

disfluencies and correct is also called as elocution's correction process or simply,

correction process. Speech disfluencies and repairs do not obey grammatical rules and

robust speech recognition systems must have a model to detect and correct them in
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order to facilitate or even make possible the parsing process; in this paper a case study
of disfluencies and repairs appearing in the corpus DIME is presented; also the
construction of decision trees to detect disfluencies and repairs is presented, and a
simple algorithm to correct speech repetitions, the most common kind of disfluency,
is presented too.

2 Phenomena of the Spontaneous Speech

Speech disfluencies and repairs are related to dialogue segmentation and the presence

of discourse markers. Unlike written language where the sentence is a well-defined
and understood notion, there is not a natural unit of speech. In order to understand and

analyze spoken language, the continuous flux of discourse needs to be divided in
manageable units that express basic intentions and correspond roughly to units of

intonation and meaning (i.e. speech acts). These units are commonly referred to as
utterances and the process of dividing the discourse into utterances is referred to as
segmentation. The segmentation process is aided by words that mark the boundaries
and relations between utterances and these words are referred to as discourse markers.

Discourse markers also help to identify and correct speech disfluencies. In the rest of

this section the notions of segmentation, repairs and discourse markers, as well as
their relation, are further elaborated.

2.1 Segmentation

Human conversation is structured in terms of turns. In each turm a conversational

participant expresses one or more intentions, or makes contributions to the effect that
his or her beliefs and intentions are understood as intended, maintaining in this way
the conversational agreement or common ground; however, the information expressed

in each turn may be too large to be considered a natural unit of understanding, and
each turn may be divided into one or more basic units or utterances. The proper

segmentation of the hearer is fundamental to understand and proceed with the
conversation, and also for discourse analysis, as will be seen below.

2.2 Speech Repairs

Speakers make conversational contributions incrementally with the purpose to express
intentions; however, it often happens that the expression of an intention process at the

same time that the corresponding planning process and speakers may need to review
and correct what they have already said. This kind of disfluencies interrupts the
normal intention of utterances, and may contain pauses or discourse markers that
signal the disfluency and the corresponding repair. Repairs can have different
structures; for instance, what has been said can be abandoned completely, to start the

idea afresh; speakers can also repeat some words to repair the utterance, or simply
introduce a pause, perhaps filled with a word, like an interjection, to have some time
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Else (i.e. there are no repetition sequences) if distance is less or equal than
2 remove the words within the distance from the first instance of the
repeated word, and also remove the second instance of the repeated word.

entonces el

then the
primero
first

el

the

tercero

third
1

1

entonces el tercero

the the third

The algorithm was tested with the available data and the results are shown in Table
5, as follows:

Was corrected Was not
Should be corrected 55% 18%

Should not 4% 23%

Table 5: Speech repairs correction statistics

Table 5 shows that 78% of the utterances were correctly processed and only 22%
were handled inappropriately by the heuristics. In particular, the decision classifies all
type of repairs, and most fresh starts and abridge repairs where handle correctly by the
method. On the other hand, out all repetition repairs 75% were handled correctly by
the heuristics and only 25% of these were ignored or badly handle by the method.
This can be considered a very promising result.

6 Conclusions

The phenomenon of speech disfluencies is very complex but it has to be faced directly

in the construction of speech recognition systems. Heeman 9 provides a very complex
method to handle this phenomenon through the definition of multidimensional

language models; however, the present study shows that a simple detection strategy
paired with a heuristics to correct the most frequent kind of repair can be very

effective in the solution of this problem. The present is a preliminary experiment, and
we hope that a larger amount of data may be useful to improve the classification rate,
to distinguish different kinds of repairs, and to identify specific heuristics to deal with

correct other kinds of disfluencies.

In addition additional tagging levels currently available in the DIME Corpus, such as
a tonal analysis using INSINT 3 model, or the duration final vowel or consonant

extensions can indicate the end of the reparandum, and this information can also be
very useful for the detection of repairs and their kinds. It is also possible to consider
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specific discourse markers for the identification and correction of abridge
d repairs,

and it may be possible to do this correction on the fly.
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