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ABSTRACT

In this study, the main aim is to investigate the
interaction of two pragmatic factors - familiarity
between the speakers and intentionality of the speech
act- by means of the study of the phonetic realization of
diphthongs in Spanish. The experiment compares the
acoustic properties of diphthongs found in four speech
situations: map task with a familiar addressee, map task
with an unfamiliar addressee, interview with a familiar
interviewer and interview with an unfamiliar
interviewer. Only in the case of the map task is an overt
intentionality assumed.

It is inferred from the results that a set of phonetic
processes can be described in informal unread speech,
and that it is the frequency of occurrence of each
process which characterises different speech situations.
Moreover, it has been shown that the existence of
familiarity between the speakers triggers the preference
of speakers towards a particular phonetic process when
they are performing a specific task.

1. INTRODUCTION

It is generally agreed that speakers can change from one
speaking style to another depending on the context, the
person addressed or their own emotional state; in
contrast, it is not well known how and why speakers
chose a particular speaking style in a continuous range
of speaking styles, nor the phonetic cues that identify
each style.

According to Joos [7], the description has to be based
on linguistically heterogenous criteria, not only on
phonological or semantic ones: the goal is to show that
some phonological, grammatical and lexical units form
relatively compact groups which appear together in
specific contexts.

However, the main contributions comes from the
sociolinguistic domain. Labov [8] focused on the
relation of the speaker with respect to his own
language: based on it, he differentiates a formal from a
casual style, as well as casual from spontaneous speech.
Casual speech refers to speech used in informal
contexts while spontaneous speech corresponds to the
pattern found in speech full of excitement or emotion.
Gregory- Carroll [6] considered three levels of variation
related to discourse: field discourse -technical and non-
technical-, tenor discourse -mainly personal and
functional- and mode discourse -differentiating oral
from written language.
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Later studies have revealed the influence that factors
such as the degree of intimacy, authority or familiarity
relation between speakers have on the speech
characteristics [4, 9]. Eskénazi [5] integrates some of
these factors in a classification based on a three-
dimensional space: intelligibility, familiarity and social
class.

If we summarise the variables used in the mentioned
studies (the joint occurrence of linguistic units, the
speaker's attitude, the speaker-listener interaction, the
spoken vs. written dimension, the sociopsychological
relation between speakers), some inconsistencies can be
noted: on one hand, linguistic, sociolinguistic and
pragmatic factors are usually considered together; on
the other hand, not all the possible factors which can
shape a speaking style are being taken into account.
However, these inconsistencies can be justified, or at
least, explained taking into account some questions.
First, a problem of definition of 'speaking style' is
found. Speech is a result of the interaction between
different linguistic and extralinguistic sources;
depending on where the focus is, style can be considered
as the expression of the social or geographical origin of
the speaker, as the manner of expression or as the result
of an interaction with the interlocutor; even expression
of emotions can be considered as styles.

Second, it is difficult to identify and characterise a
given style, as well as to describe the change from one
style to another due to the fact that the same perceived
style can be achieved by different speakers in different
ways [5]. In addition, different manifestations of a given
style can be found: careful speech with a complete
stranger, with a good friend, with a small child.

Finally, in a discourse, homogeneity can be absent: the
linguistic behaviour can change due to a shift in the
topic conversation or in the situational context [4].

In this study, the main aim is to investigate the
interaction of two pragmatic factors -familiarity
between the speakers and intentionality of the speech
act- by means of a specific experimental procedure
applied to the study of the phonetic realisation of
diphthongs in Spanish. It has been observed that in
spontancous speech, diphthongs wundergo either a
strengthening process -where a diphthong is
pronounced as a hiatus- or a weakening one, manifested
as a reduction to a vowel [1,2]. Data concerning
duration and frequency values of the acoustic results in
different speech situations are presented here; moreover,
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we demonstrate the relation between these acoustic
results and the variables under consideration.

2. EXPERIMENTAL DESIGN

Data was collected for four types of speech: intentional
speech addressed to a familiar speaker, intentional
speech addressed to an unfamiliar speaker, non
intentional speech addressed to a familiar speaker, non
intentional speech addressed to an unfamiliar speaker.
To acquire the samples of intentional speech, speakers
were required to collaborate to reproduce on the map of
one of the participants a route printed on the other
participant’s map. A relation of cooperation is
established: both speaker and listener are involved in
the execution of the task and they want to achieve it
with the maximum success possible.

For non intentional speech, a series of interviews were
carried out. In contrast with the map task strategy, there
is not a clear objective; the interviewer proposes the
topics of conversation but these topics can change to
other different ones depending on the interest of both
interviewer and interviewee.

Samples of the speech of two male speakers -hereforth,
RM and MM-, aged 25, both graduates, were collected
from both situations: the speaker RM maintains a
relation of familiarity with his interlocutor (they work
together from five years ago) while the speaker MM
does not (they just have met each other for the
recordings).

The recordings were done in a soundproof room and
each recording session lasted approximately an hour
and a half.

The acoustic manifestation of the Spanish diphthongs
[ial, [io] were observed by means of the MacSpeech Lab
IT speech analysis software. In the temporal domain, the
duration of the two elements of the diphthong and the
transition (if it appeared) were analysed; as regards the

frequency, the first two formant frequencies in the
centre of the initial segment were taken into account.

3. RESULTS
3.1. Acoustic cues

3.1.1. Duration

Table I presents the mean duration values of hiatuses,
diphthongs and vowels found in the four experimental
conditions. It can be noted that a hiatus is always longer
than a diphthong and than a vowel, regardless of the
speech situation. With respect to differences due to the
speech situation, they are not the same for all the
categories: whereas for hiatuses and diphthongs, the
shortest duration is found in non intentional speech
addressed to an unfamiliar speaker, for vowels it
corresponds to the non intentional speech addressed to
an unfamiliar speaker, on the contrary, the longest
duration is found in hiatuses taken from intentional
speech addressed to a familiar speaker and in
diphthongs obtained in a nonintentional speech
addressed to a familiar speaker.

In order to determine if the observed differences are
significant from a statistical point of view, a two-way
ANOVA analysis was applied to the data. There were
no signpificant effects due to the intentionality of the
speech act or familiarity across the range of categories
(p>0.05).

On the contrary, differences in function of the phonetic
category arise clearly in an one-way ANOVA analysis
with all data pooled (p:0.001).

Data values corresponding to the duration of the first
element in a hiatus and in a diphthong are listed in
Table I: in a hiatus, the first element is always longer
than in a diphthong and this difference is shown to be
significant in an one-way ANOVA analysis (p:0.0011).
By contrast, although some differences depending on
the speech situation can be described, they are not
significant (p>0.05 for both hiatus and diphthong).

Intent.-Famil. Intent.-Unfamil.

Non intent.-Famil.

Non intent.-Unfamil.

n x sd. n X sd. n X sd. n X sd. n x sd
H 3 136 394 4 1245 238 5 126.6 27 5 1214 202 17 1262 247

g::rt'al D 6 888 17 13 92.5 17.2 17 949 24.4 31 874 16.9 67 904 19
vV 12 656 149 5 63.4 16.1 17 57 15.8 29 583 7.5 63 59.7 125
Dur H 3 543 6.3 4 64.2 7.8 5 54.4 20.7 5 57.6 153 17 576 141
lsr:;l;llent 6 44.1 5.7 13 439 8.9 17 51 14.6 31 458 108 67 466 113

Table 1. Number of occurrences (n), mean values (x) and standard deviation (sd) of the total duration of hiatuses (H), diphthongs
(D) and vowels (V) and of the duration of the initial segment in a hiatus and in a diphthong in the four experimental conditions and
all the data pooled.
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3.1.2. Frequency

The first two formant frequencies of the first segment in
a hiatus and in a diphthong, and in the vowel resulting
from the diphthong reduction are plotted in Figure 1.
The hiatus is characterised by a low F1 frequency and a
high F2 frequency in front of the diphthong with higher
F1 and lower F2 values. With respect to the vowels
resulting from a diphthong reduction, frequency values
move around the central vowel area .

t M 1 M
600 700 800

300 400 500
F2(Hz.)

A Hiatus o Diphthong

& Vowel

Fig. 1. F1 and F2 frequencies of the first segment in a hiatus,
in a diphthong and of the vowel.

Differences depending on familiarity and on
intentionality are not significant in a two-way ANOVA
analysis (p>0.05). Mean values for F1 and F2 are 386-
2035, 439-1944, 489-1733 Hz. for hiatus, diphthong
and vowel, respectively.

3.2. Frequency distribution of the phonetic processes

The frequency of occurrence of the processes affecting
diphthongs for each cxperimental condition can be
summarized as follows :

a) Intentional speech with a familiar addressee (speaker
RM): 14.29% of strengthening, 28.57% of maintenance
and 57.14% of reduction.
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Hiatus Diphthong

b) Intentional speech with an unfamiliar addressce
(specaker MM): 18,18% of strengthening, 59.09% of
maintenance and 22.73% of deletion.

¢) Non intentional speech with a familiar addressee
(speaker RM): 12.82% of strenghtening, 43.59% of
maintenance and 43.59% of reduction.

d) Non intentional speech with a familiar addressee
(speaker MM): 7.6% of strenghtening, 47.69% of
maintenance and 44.62% of weakening processes.

For both speakers, the percentage of strengthening is
higher in intentional speech. In contrast, the behaviour
with respect to the maintenance and weakening
processes is inversed: RM presents a higher percentage
of weakening in intentional speech whereas MM tends
to the reduction process in non intentional speech.

If we compare the percentages of occurrence of the
phonetic processes for speakers RM and MM in a given
situation, it can be noted that in the interviews, neither
the familiar nor the unfamiliar speaker show a clear
preference for the maintenance of the diphthong or to
its reduction, although the percentage of the
strengthening process is higher for the familiar speaker.
However, diphthongs show different phonetic behaviour
in the map task: the higher percentages of the
weakening process correspond to the familiar speaker
whereas the higher percentages of the strengthening
process are related to the unfamiliar speaker.

In figure 2, data is depicted as a function of the obtained
phonetic result. The most common processes are the
maintenance and the reduction to a vowel; there is not a
clear preference between these two solutions, except for
intentional speech addressed to an unfamiliar speaker,
where a tendency to avoid the reduction process
appears. Thus, the factor of familiarity arises as an
important factor when intentionality in the speech act is
present; if it does, the fact of performing the task with a
familiar or an unfamiliar speaker shifts the preference
of a maintenance of the diphthong to a reduction to a
vowel. As far as the process of strengthening is
concerned, it is more frequent when intentionality
appears in the speech act but it must be noted that it is
found in all the experimental conditions.

Intent-Famil
Intent-Unfamil
Non intent-Famil
Non intent-Unfamil

b 1]

Vowel

Figure 2. Frequency of occurrence (in %) of the phonetic results of diphthongs in the four speech situations.
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4. DISCUSSION AND CONCLUSIONS

In this study, several questions have been addressed.
First, does the phonetic manifestation of diphthongs
differ in some given speech situations? Second, does the
presence or absence of intentionality and familiarity
affect this phonetic manifestation? Finally, can the
obtained results highlight the study of speaking styles?

With respect to the first question, the same phonetic
processes concerning diphthongs have been described in
the four speech situations. Strengthening as well as
weakening processes can be found although each of
them exhibits different frequency of occurrence
depending on the situation.

If we focus on the acoustic properties of Spanish
diphthongs, differences in the temporal and in the
frequency domain between the three acoustic results
found -hiatus, diphthong, vowel- can be described. A
hiatus always shows a higher duration than a diphthong
and than a vowel, moreover, its first segment is longer
and with a F2 frequency situated at a higher range of
frequencies. These results are in agreement with those
presented by Borzone [3] and Aguilar [1], although the
first study focuses on the transition rate as a factor
differentiating hiatus from diphthongs. Here, a
transition is not always present in diphthongs so it can
be said that in unread speech the main acoustic cues
are the global duration and the range of formant
frequencies.

On the contrary, -and now we shift to the second
question- temporal or frequential differences depending
on the effect of the familiarity or the intentionality are
not found. Only in the distribution of the phonetic
processes, has a difference been found, showing an
interaction between familiarity and intentionality. In a
previous study [2], the comparison of the acoustic
manifestations of vocalic sequences -hiatus and
diphthongs- in two types of corpus -map task and
interview- has shown that the presence of intentionality
can not be directly related to a more careful speech; in
addition, naturalness is not affected, as shown by the
presence of phonetic reduction phenomena. The same
results are reproduced here, but the factor of familiarity
interacts with these factor. Speakers tend to
hyperarticulation when there is not familiarity between
the speakers only if they are performing a specific task,
as shown by the appearance of a higher percentage of
maintenance and strengthening processes and a lower
percentage of weakening processes.

With respect to the third question, it is inferred from the
results that independently of the properties of the speech
situation, each phonetic category (hiatus, diphthong,
vowel) has its own acoustic characteristics, regardless of
whether its intended form was a hiatus, a diphthong or
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a vowel. In addition, the difference between a vocalic
group in hiatus and a diphthong lies on not only in the
global duration of the group, but on the acoustic
properties of the first segment in the group: in a hiatus,
this segment presents characteristics similar to these of
a vowel, whereas it could be said that in a diphthong,
this segment is a glide (cf. Aguilar [1}).

Moreover, in unread informal speech, as obtained in a
conversation and through the realisation of a
cooperative task, a set of phonetic processes ranging
from strengthening to weakening is found, and it is the
frequency of appearance of each process and not its
nature that differentiates a particular type of speech.

These findings should be complemented with the
analysis of additional data concerning other speakers
and consonantal phonetic processes; moreover, other
factors involving speech should be investigated:
linguistic (word frequency and familiarity effects),
sociolinguistic (mainly age, sex, social status) and other
pragmatic factors (nature of the task, authority relation).
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