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Abstract: One way in which languages change has been termed dialectal
divergence, which can be defined as the process whereby differences between
speakers and their dialectal variants increase (Auer & Hinskens, 1996;
Christen, 1998). While the socio-economic structure of Chilean society is
known to be highly stratified, recent research suggests that Chilean Spanish
speakers from different socio-economic groups are diverging in the way they
use consonants, along clear and predictable paths (Figueroa et al., 2013). In
this study, we demonstrate that the vowel system of Chilean Spanish is also
undergoing a process of dialectal divergence. In order to do so, a stratified
corpus of sociolinguistic interviews was obtained from 60 speakers, and F1
and F2 acoustic values were extracted from all monophthong vowels present
in the corpus. The quantitative analyses revealed that, indeed, different socioeconomic groups are using slightly different vowel systems.
Resumen: Una de las maneras en las que las lenguas evolucionan ha sido
llamada divergencia dialectal, la que puede definirse como el proceso mediante el
cual diferencias entre variantes dialectales de una lengua aumentan (Auer y
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económica de la sociedad chilena se encuentra altamente estratificada, evidencia
reciente sugiere que hablantes pertenecientes a distintos grupos socioeconómicos están divergiendo en su uso de ciertas consonantes, a lo largo de
patrones claros y predecibles (Figueroa et al., 2013). En este estudio, demostramos
que el sistema vocálico del castellano chileno se encuentra experimentando un
proceso de divergencia dialectal. Para determinar esto, se creó un corpus
estratificado compuesto por 60 entrevistas sociolingüísticas, de las que se
extrajeron valores acústicos de F1 y F2 de todas las vocales en monoptongo. Los
análisis cuantitativos revelaron que, en efecto, distintos grupos socio-económicos
están empleando sistemas vocálicos ligeramente diferentes.
Keywords: dialect divergence, Chilean Spanish, vowel system, sociophonetics
Palabras clave: divergencia dialectal, castellano chileno, sistema vocálico,
sociofonética
***
8.1. Introduction
There is ample consensus that Chilean Spanish constitutes a very distinct
dialect of Spanish, distinguishable from all other variants of the same language
(Canfield, 1962; Hualde, 2014). This is true not because its characteristics are all
unique to it (although some are, Sadowsky, 2015), but rather because of the
particular combination of these traits and their frequency (Lipski, 1994). In
terms of internal variation, and considering only the phonetic level, there is also
agreement that most variation is not explained by geographical factors (e.g.,
Soto-Barba et al., 2015; Cerda-Oñate et al., 2015), but by other social variables
such as rurality (Soto-Barba, 2007; Soto-Barba, 2011), level of education (e.g.,
Borland Delorme, 2004), and socioeconomic status (e.g., Salamanca Gutiérrez &
Valverde San Martín, 2009; Figueroa et al., 2013).
Given the important sociolectal differences within Chilean Spanish, since
the 1970s there has been a strong interest among researchers with respect to
the nature of its internal variation, and the social variables governing it. This
interest has materialized in a large number of studies, most of which can be
classified into one of two categories. The first one consists of descriptive
studies whose objective has been to identify the most prominent allophones
of individual phonological units, to characterize their articulatory properties,
and to determine their association to social groups (e.g., Carrasco, 1974;
Bernales, 1978; Figueroa Candia et al., 2010). The second one contains studies
that have investigated how listeners judge allophonic variants of some
phonemic units, normally with regards to their degree of prestige and/or
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stigmatization, and to whether listeners are able to associate the segments to
particular social communities (e.g., Valdivieso, 1983; Tassara Chávez, 1992,
1993-1994; Figueroa et al., 2013). The resulting body of research paints a clear
picture: there is strong evidence of diverse variation in the phonetic level
driven by social factors; this variation seems to disproportionately affect the
consonant system; and, for the most part, listeners are aware of the main
sociophonetic dynamics of Chilean Spanish.
This is not to say, of course, that our current understanding of these issues is
close to completion. For instance, very few studies of Chilean Spanish have
collected data from various socioeconomic and age groups using systematic
and reproducible methods in order to advance hypotheses regarding the
nature and direction of changes (some recent exceptions: Rogers, 2016;
Rogers & Mirisis, 2018). Also, very few studies have approached the
sociophonetic variation of Chilean Spanish from a systemic perspective, that
is, attempting to determine whether the interaction between social and
phonetic variables affects entire sets of sounds, for example, when organized
by place of articulation or manner (some exceptions: Salamanca Gutiérrez &
Valverde San Martín, 2009; Sadowsky, 2012; Figueroa et al., 2013).
This study concerns itself with the sociolinguistic variation of the vowel
system in Chilean Spanish, a relatively understudied area of Chilean Spanish
phonetics and sociophonetics. In particular, methods from variationist
sociolinguistics, acoustic phonetics and statistics are employed to evaluate
the hypothesis that the vowel system of Chilean Spanish is undergoing a
process of dialect divergence (Hinskens et al., 2000). In doing so, we hope to
challenge the assumption that the sociophonetic variation in Chilean Spanish
is mainly limited to the consonant system, while also adding to a growing
body of literature that examines the sociophonetic characteristics of this
variety of Spanish from a systemic perspective.
8.1.1. Dialectal divergence
All languages display variation, and, with time, all languages experience
change. While variation can be understood as a tendency of languages to
tolerate the existence of competing variants of the same linguistic variable,
change can be viewed as the process whereby a variant which was once
preferred by a speech community gives way to a different one, subsequently
becoming more frequent and more prestigious, normally in a time-frame that
occurs across several generations of speakers (Labov, 1963). The reasons why
languages change are multidimensional and complex. For example, change
can be driven by internal factors, also called “system-driven” variables (Labov,
1994; Torgersen & Kerswill, 2004). In this case, the changes are internal to a
given linguistic community, and do not require an external explanation. For
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example, overcrowding of the vowel space and the resulting endangering of
phonological contrasts can lead to shifting of the entire vowel system, as has
been documented for New Zealand English (Watson et al., 2000). Other
examples of internal factors include phonetic processes such as assimilation,
lenition and deletion (Milroy, 1997). In other cases, change is driven by
external variables or factors, also termed “contact-driven” variables (Labov,
2001; Torgersen & Kerswill, 2004). This type of change is extremely common,
and includes all situations in which contact between two or more linguistic
communities (strictly speaking, between their speakers) results in changes in
one or more of the systems; for example, via borrowings or the gradual
diffusion of a change in progress (e.g., Kim & Curtis, 2002).
When change occurs due to external factors, but between varieties of the
same language, the end result can take one of three forms. The first outcome
is dialect levelling, which typically occurs in societies in which there is a high
degree of mobility and contact between speakers of different varieties, and
which can be characterized as a reduction of the number of variants of one or
several linguistic units – often of those variants which were marked or which
were distinctive of the different incoming linguistic communities – and whose
result is a new variety, sometimes containing features that did not exist in any
of the input dialects, and which lacks those forms that were distinctive of the
original dialects (Williams & Kerswill, 1999; Torgersen & Kerswill, 2004). Clear
examples of dialect levelling are the monophthongization of English [ɪə] (as in
face, may, rain), a regional variety of /eː/, in favour of [eː], and the spread of [f]
for /θ/ and [v] for /ð/, all in Newcastle and Durham, England (Kerswill, 2003).
The second possible scenario is dialect convergence, whereby two or more
dialects of a language become more similar by experiencing converging
changes (Torgersen & Kerswill, 2004). This process is more complex than the
removal of regional differences and overall homogenization – i.e., dialect
levelling –; instead dialectal variants converge into each other, with reference
to one another. Either way, if dialect convergence is defined more broadly as
an overall increase in similarity between dialects (as in Hinskens et al., 2005),
it becomes feasible to understand dialect levelling simply as a special case of
dialect convergence. A famous example of dialect convergence is the
evolution of German in German settlements in Russia and elsewhere, during
the 1800s and onwards, in which German from diverse dialectal origins
tended to converge into new varieties at each enclave, primarily through
morphosyntactic case reduction (Rosenberg, 2005).
The third and last possible outcome is dialect divergence, which can be
defined as an increase in the amount of differences between two dialects of
the same language (Christen, 1998; Hinskens et al., 2000), or as “linguistic
diversification, growing diffuseness and heterogenisation” (Hinskens et al.,
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2005). Normally, it occurs as a result of the isolation of variants of a given
language (Christen, 1998). A very clear example of dialect divergence occurred
in East and West Berlin during the separation between the Federal Republic of
Germany and the German Democratic Republic (for details, see Schönfeld &
Schlobinski, 1995). In this example, right before separation, both zones shared
the same dialect, but decades of both administrative and physical separation
resulted in dialect divergence, which was particularly evident in vocabulary
differences. Another example can be found in the Palestinian Arabic spoken
by two groups of Palestinians from the city of Jaffa. While the first group, the
minority, remained in Jaffa, the second larger group relocated to Gaza as
refugees, after the ethnic cleansing of Palestinian sectors during the
establishment of the State of Israel (for more details, see Cotter & Horesh,
2015). In this example, Jaffa speakers of Palestinian Arabic tend to lenite the
voiced pharyngeal fricative /ʕ/ into [ʔ] or [∅], whereas Gaza speakers of the
same language but with Jaffa origin tend to do so much less, in part because
native Palestinian Arabic speakers from Gaza do not lenite this unit as much
as in Jaffa. As a result of this and other factors, Gaza speakers of Jaffa origin
seem to be converging towards the Gaza dialect, and diverging from the Jaffa
norm. Other well-documented example includes the divergence of Germanic
dialects in the Belgium-Dutch-German border, which began the second half
of the 19th century (Gerritsen, 1999).
Most of the time, the label of dialect divergence is applied to the result of
change of geographically delimited variants of a language (i.e., Hinskens et al.,
2005), but it seems feasible to extend the definition to apply to any type of
social variable that can result in a separation of linguistic communities, and
the subsequent differentiation of their lectal variants. This has, indeed, been
done to describe the gradual emergence of sociolinguistic elites and the
opposition of several speech-norms within Parisian French during the 17th
and 18th centuries (Lodge, 1999). In this study, we will argue that strong socioeconomic isolation and stratification, such as that observed in Chilean
society, can lead to dialect divergence of the phonetic system.
8.1.2. Chilean Spanish and sociolinguistic variation
Chile is a South American nation with a population of around 17 million
inhabitants, occupying a total land area of approximately 750,000 km2, which
results in a low density of 24 inhabitants by square kilometer. The majority of
the country’s population, however, can be found in urban areas, with 40% of
the entire population living in Greater Santiago, and a further 10% in the next
two largest conurbations, which results in a highly centralized nation (Eaton,
2004). The de facto official language is Spanish, but Chile has several
indigenous languages, the largest one being Mapudungun. According to the
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World Bank, Chile has a high-income economy, and leads its Latin American
peers in most social and economic indicators, but is also highly unequal
(Contreras, 2003). As a result of that and other factors, Chilean society is
highly stratified and fragmented (Torche, 2005a), as exemplified by sociospatial exclusion (Borsdorf & Hidalgo, 2008), by differences in the access and
quality of public transport and housing (Martínez et al., 2018), by health
access and overall health (Subramanian et al., 2003), and by important
differences in access to education (Torche, 2005b).
Regarding Chilean Spanish, and as mentioned before, it constitutes a
distinct and recognizable variety of Spanish. For example, regarding the
morphological level, it has a unique type of voseo, known as Chilean voseo
(Morales Pettorino, 1972).1 Still in the morphological level, some authors such
as Olate Vinet and Pineda Carrasco (Chapter 16, this volume) and Sadowsky
and Aninao (2013) document morphosyntactic variation, such as number and
gender disagreement, that is attributable to the influence of Mapudungun on
Spanish. With respect to prosody, Fuentes (2012) showed that different
intonational properties of petitions in Chilean Spanish are unique and allow
Chileans to distinguish other Chileans from other Spanish-speakers. Another
apparent unique intonational pattern and behavior is documented in Rogers
(2013), wherein it is shown that in declarative contexts Chilean Spanish
speakers frequently produce extended intonational plateaus.
At the segmental level, the focus of this study, one of the more well-known and
documented features of Chilean Spanish is /s/ variation and weakening. A
number of studies carried out in several areas of Chile (e.g. Cepeda, 1991, 1995;
Valencia, 1993-1994; Tassara Chávez, 1991; Valdivieso & Magaña, 1991) have
reported low levels of elision, that speakers tend to aspirate into [h] and produce
[s] at similar frequencies, and that elision is largely stigmatized. However,
contrary to previous studies, Rogers and Klee (2020) reports overwhelmingly
high levels of elision in the spontaneous Spanish of Concepción, and evidence
of sociolectal leveling. Another well-known example is the particularly high
degree of consonant lenition and elision of the voiced stops /b d g/; both in
Santiago and Concepción there have been reports of very high levels of lenition
(higher than in other varieties of Spanish), which seems to be driven by younger
speakers (Rogers, 2016), which also affects other similar phonological units such
as /p t k/ (Rogers & Mirisis, 2018).
As a result of a highly fragmented society, the Chilean Spanish sound system is
stratified along the socioeconomic dimension. Two very clear and well-known

1

See also Haska (Chapter 1, this volume) and Camus (Chapter 19, this volume).
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examples of this from the production domain correspond to the phonological
unit /t͡ʃ/ and the consonantal group /tɾ/ (for details, see Figueroa-Candia et al.,
2010; Figueroa et al., 2013). In the case of /t͡ʃ/, it can be organized in three
groups of allophones: first, [t͡ʃ], which in theory displays similar proportions of
occlusion and friction, and which is used by all types of speakers (e.g., Vivanco,
1998-1999); second, variations of an affricate allophone in which there are
different proportions of occlusion or friction, but in which both always occur,
s̪] or [t̪̚ʃ], used mainly by younger
such as those with a plosive prominence [t̪
speakers of higher social groups (e.g., Valencia, 1993-1994), and those with
fricative prominence such as [t̠ʃ], better distributed (e.g., Bernales, 1978); and
third, the fricative [ʃ], used almost exclusively by mid-low and lower
socioeconomic groups (e.g., Valdivieso, 1998-1999). When it comes to how
listeners judge these sounds, studies have shown that the first allophone [t͡ʃ] is
generally evaluated as unmarked, and not associated to any particular
socioeconomic group, and that, for the rest of the variants, there is a direct
correlation between the proportion of friction of the segment and the amount
s̪] and [t̪̚ʃ] being
of stigmatization that the allophone receives, resulting in [t̪
associated predominantly with higher-income social groups, and [t̠ʃ] and [ʃ]
being predominantly linked to lower-income social groups (Figueroa et al.,
2013). In the case of /tɾ/, again, it too can be organized into three categories of
variants: first, the consonant group [t̪
ɾ]; second, a group of affricate allophones
in which an alveolar voiceless plosive is followed by an assibilated voiceless
fricative portion of varying length, such as [tɹ̝̊], [tɹ̝̊] and [tɹ̝̊] (e.g., Soto-Barba,
2011); and third, a voiceless alveolar assibilated fricative [ɹ̝̊] (Figueroa Candia et
al., 2010). Although less information is known about which social groups use
which variants, research has shown that, just as in /t͡ʃ/, the proportion of the
fricative segment is positively correlated to the amount of stigmatization that
the allophone receives (Figueroa et al., 2013).
As these two examples illustrate, the allophones of some phonological units
are highly stratified, and listeners are aware of how they are markers of
different socioeconomic groups. More interesting, however, is that the
manner in which information about social variables is being encoded in a
phonetic medium does not seem to occur entirely at random. Apparently, for
segmental variables in which gradual variation is possible, opposite social
groups seem to adopt opposite directions of change, and to do so in a
systemic way, that is, affecting entire series of sounds. This becomes very clear
in the cases already discussed, of the sociolinguistic variables /t͡ʃ/ and /tɾ/, in
which the proportion of frication of the variants is correlated to an association
to lower social groups, and in which variants with plosive prominence are
associated to higher socioeconomic groups. Indeed, as demonstrated by
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Figueroa et al. (2013), this phenomenon is also true for other Chilean Spanish
sociolinguistic variables which allow this sort of variation, such as /ʝ̞/ and /r/.
Another example which illustrates this type of systemic variation in Chilean
Spanish appears to affect the vowel system. As preliminarily demonstrated by
Salamanca Gutiérrez and Valverde San Martín (2009), vowels that are more
fronted (i.e., [e̟] instead of [e]) tend to be associated with lower social groups,
and stigmatized. Those vocalic pronunciations that are more backed than
expected (i.e., [i̠] instead of [i]) tend to be associated to higher social groups,
and to receive subjective judgments of prestige. Apparently, speakers from
different socioeconomic origins seem to select one particular direction of
variation along a dimension – in the case of the vowels, frontness, in the case
of /t͡ʃ/ and /tɾ/ and other units, the proportion of the fricative segment in
affricate and fricative realizations –, and to subconsciously apply this pattern
to an entire natural class (Jakobson, 1962).
8.1.3. The vowel system of Spanish and Chilean Spanish vocalic variation
The vowel system of Spanish consists of five phonological vowels, /i e a o u/, all
of which can be syllabic, although /i/ and /u/ also have the gliding allophones
[j] and [w] (Hualde, 2014). Regarding their acoustic and articulatory properties,
as in any other language, there is a very strong inverse correlation between the
height of a vowel and its F1 value, such that instances of high vowels like /i/ and
/u/ have a low F1 values, and instances of low vowels have a high F1; also, there
is a strong direct correlation between the frontness of a vowel and its F2 value:
the more fronted the vowel, the higher F2, which results in the highest F2 value
in /i/, and the lowest for /u/ (Ashby & Maidment, 2005; Hualde, 2014). In the
case of Spanish, F3 is not a particularly interesting acoustic correlate of lip
rounding, because rounding is concomitant only to posterior vowels (i.e., is
predictable), and there is no contrast between rounded and unrounded
vocoids.2 A variable that does have an important effect on vowel quality in
Spanish is lexical stress. Previous research has shown that, in several dialects of
Spanish, unstressed vowels tend to be more centralized than stressed ones,
resulting, for example, in a higher F2 for /o/ and a lower F1 for /a/ (Skelton,
1969; Delattre, 1969; Alvord & Rogers, 2014; Santiago & Mairano, 2018). Also,
although both stressed and unstressed vowels can show signs of weakening,
lenition affects unstressed vowels more (Harmegnies & Poch-Olivé, 1992),

When a lip rounding contrasts exists in languages, and particularly so in anterior
vowels, rounded vowels tend to display lower F2 and F3 values than unrounded ones
(Raphael et al., 1979).
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which is consistent with evidence from other languages showing that
unstressed vowels tend to be hypoarticulated, while stressed vowels tend to be
hyperarticulated (de Jong et al., 1993; Recasens, 2015). Regarding reduction,
partially voiced and unvoiced vowels have been reported in some dialects of
Spanish (Lipski, 1994), as well as elision (Lope Blanch, 1964; Hundley, 1983).
Little is known about the precise acoustic and articulatory characteristics of
Chilean Spanish’s vowels. Sadowsky (2012) examined the vowel system of
young speakers in Chile’s Biobío region, and reported that among males and
female speakers, there are a number of sociolinguistically stratified and
identifiable vocalic allophones. He posited that the vowel system of these
speakers is undergoing a significant sociolinguistic reorganization and that it
is primarily being driven by young working-class female speakers. Sadowsky
(2013) indicates that the Chilean Spanish vowel system is regularly more
centralized, or reduced, than what has been reported for other varieties of
Spanish. Furthermore, when comparing the Chilean Spanish vowel space with
that of Mapudungun, he posits that both vowel spaces show notable
similarities and that the tendency toward centralization in the Chilean
Spanish vowel system may be, in part, due to contact with Mapudungun.
8.1.4. The present study: aims
As previously discussed, Chilean Spanish presents a high level of variation which
has been shown to pattern strongly with a number of social factors. The present
study seeks to understand this variation from the perspective of dialectal
divergence through an analysis of production data of the Chilean Spanish vowel
system and a number of linguistic and sociodemographic variables. Likewise,
secondary aims consist of providing reference values for Chilean Spanish vowels
and to help better understand the role of lexical stress in vowel production.
8.2. Methodology
8.2.1. Speaker selection and classification
The data for the current study come from the sociolinguistic interviews of an
ongoing corpus that, to date, comprises speakers from the cities of Santiago,
Concepción, and Temuco, three of the main urban centres in Chile. A subset
of 30 speakers, 13 female and 17 male, was used for the current study. All
speakers were residents of the city of Concepción and the surrounding
neighborhoods, or poblaciones, of Michaihue, Boca Sur, Hualpén, Candelaria,
Talcahuano, Lomas Coloradas, and Villa San Pedro. The interviews were
recorded and carried out by the study’s second author and participants were
recruited through his social networks. Speakers were all family and friends, or
friends of family and friends of the author. The interviews were carried out in
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the participants’ homes, local church buildings and recreation centers, as well
as office buildings. Each interview lasted 15-40 minutes. Recordings were
conducted using a Marantz PMD660 digital recorder and a condenser headmounted microphone. Signals were recorded in mono WAV files, at a sample
rate of 44100 Hz and 16-bit depth.
The data was analyzed using a number of linguistic and social factors. The
linguistic factors were lexical stress and vowel category while the
sociodemographic factors were age and socioeconomic status (SES). In order
to group the participants by age, speakers were divided into three different age
groups, based on Rogers (2016) and Rogers and Mirisis (2018): 18-24, 25-44, 4454. SES was determined using Sadowsky’s (2012) modified version of Esomar
(Adimark, 2000), which is discussed at length in Sadowsky (Chapter 14, this
volume). Originally, four SES levels were used: low, high-low, low-mid, and midmid, but, for the purposes of this study, they were collapsed into two different
groups based on similar statistical behavior as observed in previous studies
(Rogers, 2016; Rogers & Mirisis, 2018). Speakers in the original low and high-low
groups were collapsed into one level (“low”) and speakers in the original lowmid and mid-mid levels were collapsed into another group (“high”).
8.2.2. Annotation, treatment of outliers and normalization
All interviews were annotated in Praat (Boersma & Weenink, 2019). A total of
approximately 200 vowels, stressed and unstressed, were segmented and
labeled for each speaker, resulting in a total of 6,203 tokens. Only syllabic tokens
with clear and reliably measurable formants were included. Thus, cases of
excessive glottalization (i.e. “vocal fry”), devoicing, and elision were excluded, as
well as all instances of glides. Regarding labelling, each vowel was identified as a
member of one of the five phonemic units of Spanish: /i e a o u/. Word-context
and lexical stress were also annotated in separate tiers. A Praat script was then
used to extract the data from the files; besides the above-mentioned variables,
the script obtained mean F1 and F2 for each vowel, measured from Formant
objects created separately for each speaker using default values, with the
exception of the maximum formant, which was set as 5500 Hz for females, and
5000 Hz for males. Measurements were conducted in the inner 60% of the
vowels, in order to minimize coarticulatory effects from neighbouring segments.
Following preliminary inspection of the data, some outliers were detected in
the distributions of the acoustic variables, and were subsequently removed
using the cut-off criteria of 2.5 absolute deviations around the median, which
is considered a conservative method in the specialized literature (Leys et al.,
2013). A total of 159 outliers were removed (i.e., 2.56% of the original data),
resulting in a final data set containing 6,044 tokens. F1 and F2 values were
then normalized to remove potential effects originating from anatomical
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differences between participants, particularly between male and female
subjects (e.g., Fabricius et al., 2009). The data was normalized using the
Nearey 2 method, which is a vowel-extrinsic and formant-extrinsic method,
which calculates a combined grand mean from all formats (Nearey, 1977;
Adank et al., 2004). The normalization was conducted in R (R Core Team,
2018), using the vowels package (Kendall & Thomas, 2018).
8.3. Statistical analyses and results
8.3.1. Preliminary inspection of the data
A visual representation of the data is provided in Figure 8.1, in which all the
tokens are displayed in a (normalized) F1-F2 Cartesian space. Mean and
standard deviation values for these tokens as well as for non-normalized values
are provided in Table 8.1. As it can be observed, and following expectations
(Ashby & Maidment, 2005), vowels are organized in an inverted triangle,
whereby closed vowels /i/ and /u/ have the lowest F1 values, followed by closemid vowels /e/ and /o/, and then by open /a/, which displays the lowest F1
values. Regarding F2, vowel categories display descending F2 values in
accordance with their place of articulation in the oral cavity in the anteriorposterior axis, beginning with /i/, a front vowel, followed by front /e/, then by
central /a/, by back /o/ and finally by back /u/.

Figure 8.1. Vowel space of the normalized F1 and F2 instances of /i e a o u/.

Source: Prepared by the authors. Note: Vowel space of the normalized F1 and F2 instances
of /i e a o u/, separated by vowel category (n = 6044). Following the convention, the axes
are inverted. Ellipses represent 68.3% confidence intervals from the true mean, whose
location is shown in larger font-size for each vowel.
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As is typical for data obtained from conversational speech, there is a
considerable degree of overlap between vowel categories, although, perhaps
with the exception of the overlap between /o/ and /u/, all vowels seem to
have a clear and independent centroid. All vowels display considerable
variation, both along the F1 and the F2 axis, although the patterns of variation
are not identical in all cases. For example, in the case of /i/, the shape of the
ellipse is indicative of a larger F2 variation (that is, in the anterior-posterior
articulatory dimension), whereas in the case of /a/ most variation occurs in
the F1 dimension (that is, in the open-close articulatory dimension).

Table 8.1. Descriptive statistics for non-normalized and normalized F1 and F2 of /i e a o u/.
Formant

F1

F2

Vowel

N

Non-normalized

Normalized (Nearey 2)

mean

sd

mean

sd

/i/

731

395.33

65.51

0.44

0.07

/e/

1515

498.77

80.84

0.55

0.07

/a/

1766

654.97

96.01

0.73

0.08

/o/

1738

541.77

86.33

0.6

0.08

/u/

294

443.6

72.54

0.5

0.07

/i/

731

2220.48

301.66

2.48

0.31

/e/

1515

1871.59

316.17

2.08

0.3

/a/

1766

1538.89

229.3

1.71

0.22

/o/

1738

1196.68

235.09

1.33

0.24

/u/

294

1058

264.3

1.19

0.3

Source: Prepared by the authors. Note: Mean and standard deviations for non-normalized
and normalized (Nearey 2) values of F1 and F2 for /i e a o u/.

When the data is separated by SES, as in Figure 8.2, some patterns of
variation become visible. First, it becomes evident that some vowels display
larger SES differences. When Euclidean distances are calculated, allowing to
quantify the distance between the mean F1 and F2 values in the Cartesian
plane (Neel, 2008), it is revealed that /i/ displays the largest distance
(d(ihigh,ilow) = 0.1478), followed by /e/ (d(ehigh,elow) = 0.1172), then /u/
(d(uhigh,ulow) = 0.0813), followed by /a/ (d(ahigh,alow) = 0.0656), and finally by
/o/, which displays the smallest Euclidean distance (d(ohigh,olow) = 0.0197).
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Preliminarily, it could be hypothesized, based only in the Euclidean distances,
that /i/ and /e/ form a group or relatively large variation due to SES, followed by
a group of intermediate variation, which comprises /u/ and /a/, and that /o/
represents a unit of almost no variation. Second, as already suggested above,
different vowels vary in different dimensions. In the case of /i/ and /u/, the
variation is mostly observed in F2, whereas in /a/ and /o/ the variation is clearer
in F1. In the case of /e/, both F1 and F2 participate in the differences observed
between instances from higher and lower SES. Also, most vowels from the lower
group seem to display lower F1 values, although this is not particularly clear in
/u/. In summary, Chilean Spanish vowels do display some differences due to
SES, although these differences seem to be stronger in front vowels.

Figure 8.2. Vowel space of the mean F1 and F2 values from /i e a o u/ by socioeconomic
status.

Source: Prepared by the authors. Note: Vowel space of the mean values of normalized F1
and F2 instances of /i e a o u/, grouped by vowel category and socioeconomic status (n =
6044). Vowel “hulls” display the areas of the entire vowel spaces for the two levels of the
explanatory variable socioeconomic status.

When the data is organized by lexical stress (see Figure 8.3), it also becomes
apparent that there seems to be an effect of this categorical variable on F1 and
F2 values. In all vowels, lexical stress has the effect of altering mean values,
although, again, there are some differences in the specific acoustic variable in
which this variation occurs: in the case of /i/ and /o/, the differences happen,
mainly, in F2, that is, in the front-back articulatory dimension, whereas in /e/,
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/a/ and /u/ the main differences occur in F1, that is, in the open-closed
articulatory dimension. In general, there is a trend such that lexical stress
tends to increase the area of the vowel space, or, conversely, unstressed vowels
seem more “centralized” than stressed vowels. Also, there is a tendency to
have lower F1 values in unstressed syllables. When Euclidean distances are
considered, they are smaller than those observed in SES, which might suggest
that SES is a variable that has a stronger effect on vowel variation than lexical
stress. Regarding specifics, the vowel with the largest Euclidean distance is /i/
(d(istressed,iunstressed) = 0.0798), followed by /u/ (d(ustressed,uunstressed) = 0.0652),
then /o/ (d(ostressed,ounstressed) = 0.064), /a/ (d(astressed,aunstressed) = 0.0325), and
finally by /e/ (d(estressed,eunstressed) = 0.0287). Again, /i/ is the vowel with the
largest variation.

Figure 8.3. Vowel space of the mean F1 and F2 values from /i e a o u/ by lexical stress.

Source: Prepared by the authors. Note: Vowel space of the mean values of normalized F1
and F2 instances of /i e a o u/, grouped by vowel category and lexical stress (n = 6044).
Vowel “hulls” display the areas of the entire vowel spaces for the two levels of the
explanatory variable lexical stress (“0” = unstressed, “1” = stressed).

Finally, when the acoustic data is organized by vowel category and age group,
as seen in Figure 8.4, other patterns of variation become visible. First, it seems
that /e/ and /u/ display more variation, followed by less variation in /i/ and
/a/, and almost no variation in /o/. This was confirmed by calculating mean
Euclidean distances for all possible combinations of the three levels of age
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group within each vowel separately: the larger distances are those of /u/ (x̅ =
0.0994), followed very closely by /e/ (x̅ = 0.0934), then by /i/ (x̅ = 0.04), then by
/a/ (x̅ = 0.0268) and finally by /o/ (x̅ = 0.017), which displays virtually no
variation. Second, the patterns of variation of /u/ and /e/ are different. While
in /e/ there is a trend such that younger groups display more back realizations
(this is also true for /a/), in /u/ the pattern is somehow reversed, given that
younger group tend to display more front realizations. When these two
separate patterns are considered together, it is possible to hypothesize that
younger speakers have a more centralized vowel system than older speakers,
although the data is not very clear in this respect.

Figure 8.4. Vowel space of the mean F1 and F2 values from /i e a o u/ by age group.

Source: Prepared by the authors. Note: Vowel space of the mean values of normalized F1
and F2 instances of /i e a o u/, grouped by vowel category and age group (n = 6044).
Vowel “hulls” display the areas of the entire vowel spaces for the three levels of the
explanatory variable age group (“age1” = 18-24, “age2” = 25-44, “age3” = 44-54).

8.3.2. Statistical analyses on F1
Separate Linear Mixed Models were built to evaluate the effect of the fixed
factors vowel category, socioeconomic status (SES), lexical stress and age group
on the normalized values of F1 and F2, using the lmer function in the lmerTest
package in R (Kuznetsova et al., 2017). We also tested the interactions and
included participant as a random factor. Following Chappell (2016), a stepwise
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procedure was used to build the models: first, a null model with the dependent
variable and the random factor was created and then the fixed factors were
included and kept only when they significantly improved the model, as judged
by an analysis of variance function (anova) from R. Type-II analysis-of-variance
tables for the main effects, interactions and the random factor of each model
were produced via the Anova function from the car package (Fox & Weisberg
2011), and via the ranova function from the lmerTest package.
The best-fit mixed-effects model for F1 included vowel category, SES and
lexical stress as fixed factors, as well as their interactions, and participant as a
random factor. The assumption of normality for the residuals of the model
was assessed via histograms and quantile-quantile plots (see Figure 8.5),
where no important deviations from normality were observed (excess
kurtosis: 1.034, skewness: 0.299). According to this model, there is a main
effect of vowel category (reference level: /a/), SES (reference level: “low”) and
lexical stress (reference level: unstressed) on the normalized F1 values, as well
as significant interactions between vowel category and SES, and between
vowel category and lexical stress. Including age group in the model did not
improve it significantly, and no other interaction or higher-level interaction
was found to be statistically significant. In the case of the main effect of vowel
category (χ2 (4) = 10270.21, p < 0.001), /a/ displayed significantly higher F1
values than the rest of the vowels (for details, see Table 8.2 and Figure 8.1).
Regarding the main effect of SES, participants from the lower group showed
significantly lower F1 values than those from the higher group (χ2(1) = 7.77, p
< 0.05), confirming preliminary observations made about Figure 8.2. As to the
main effect of lexical stress, stressed vowels displayed significantly higher F1
values than unstressed tokens (χ2(1) = 79.82, p < 0.001), confirming
observations made on Figure 8.3. In the case of the significant interaction
between vowel category and SES (χ2(4) = 16.45, p < 0.01), the model revealed
that only in the case of /u/ the pattern of differences between the tokens of
the lower and higher groups behaved unlike those observed in /a/ (see Figure
8.2); in other words, if the differences between the two social groups in /a/ are
set as a baseline, all other vowels except /u/ display a comparable pattern,
whereby participants from the lower group have lower F1 values than those
from the higher group. This explains that in the comparisons of the F1 data
between the higher and the lower SES groups, by vowel, the only difference
that was statistically significant was between /a/ and /u/ (for details, see Table
8.2 and Figure 8.3). Finally, regarding the significant interaction between
vowel category and lexical stress (χ2(4) = 35.38, p < 0.001), the model showed
that, when the pattern of F1 differences between stressed and unstressed
vowels in /a/ is considered, only those observed in /i/ and /o/ are different
with statistical significance (for details, see Table 8.2). Indeed, as suggested by
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Figure 8.3, the differences between stressed and unstressed vowels in /a/, /e/
and /u/ seem to be, predominantly, F1 differences, whereas those between
stressed and unstressed instances of /i/ and /o/ seem to be, predominantly,
F2 differences.

Table 8.2. Best fit mixed-effects model for F1.
Fixed Effects

Coefficient

Standard Error

t-value

p-value

Intercept

0.702

0.007

97.557

< 0.001

Vowel category
/a/

(reference level)

/i/

-0.271

0.007

-39.413

< 0.001

/e/

-0.171

0.005

-36.954

< 0.001

/o/

-0.117

0.005

-25.465

< 0.001

/u/

-0.219

0.010

-22.225

< 0.001

0.009

3.354

< 0.01

0.006

6.008

< 0.001

SES
Low

(reference level)

High

0.031

Lexical stress
Unstressed

(reference level)

Stressed

0.035

Vowel category * SES
/a/ – Low

(reference level)

/i/ – High

-0.017

0.009

-1.908

= 0.056

/e/ – High

0.00007

0.006

-0.013

= 0.990

/o/ – High

-0.009

0.006

-1.450

= 0.147

/u/ – High

-0.028

0.013

-2.089

< 0.05

0.010

-2.747

< 0.01

Vowel category * Stress
/a/ – Unstressed

(reference level)

/i/ – Stressed

-0.029
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/e/ – Stressed

-0.011

0.009

-1.205

= 0.228

/o/ – Stressed

-0.021

0.009

-2.355

< 0.05

/u/ – Stressed

-0.010

0.014

-0.701

= 0.483

Random Effects

Log-likelihood

Degrees of Freedom Likelihood ratio
test statistic

p-value

Participant

6960.1

1

< 0.001

408.4

Source: Prepared by the authors. Note: Best fit mixed-effects model for F1, including
vowel category, SES and lexical stress as fixed factors, as well as their interactions, and
participant as a random factor.

Figure 8.5. Histogram and quantile-quantile plot for the residuals of the best-fitting
model for F1.

Source: Prepared by the authors. Note: Histogram (left-hand side) and quantilequantile plot (right-hand side) for the residuals of the best-fitting model for F1 (n =
6044). In both cases, there is evidence suggesting that residuals are approximately
normally distributed.

8.3.3. Statistical analyses on F2
The best-fit mixed-effects model for F2 included vowel category, SES and age
group as fixed factors, as well as their interactions, and participant as a
random factor. The assumption of normality for the residuals of the model
was again assessed via histograms and quantile-quantile plots (see Figure
8.6), in which no important deviations from normality were observed (excess
kurtosis: 1.681, skewness: -0.041). According to this model, there is a main
effect of vowel category (reference level: /a/), SES (reference level: “low”) and
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age group (reference level: “age1”) on the normalized F2 values, as well as
significant interactions between vowel category and SES, between vowel
category and age group, and a three-way interaction between vowel category,
SES and age group. Including lexical stress in the model did not improve it
significantly, and no other interaction or higher-level interaction other than
those already mentioned was found to be statistically significant. In the case
of the main effect of vowel category (χ2(4) = 15012.21, p < 0.001), and as
expected given their articulatory properties, /a/ displayed significantly lower
F2 values than /i/ and /e/, and significantly higher values than /o/ and /u/
(for details, see Table 8.3 and Figure 8.1). Regarding SES, although the model
did find a significant main effect on F2 (χ2(1) = 6.29, p < 0.05), it seems to have
been driven mainly by strong F2 differences in /i/ – which will be discussed
below, when discussing the interactions. As can be seen in Table 8.3, the
comparison between participants from the lower and higher group, on its
own, did not show statistically significant differences.
As to the significant interaction between vowel category and age group (χ2(8)
= 51.24, p < 0.001) first, it is useful to briefly discuss the internal variation of
the three levels of age group with regards to /a/. In particular, there seems to
be a small shift such that older participants (“age3”) display the highest F2
values, intermediate participants (“age2”) intermediate values, and younger
participants (“age1”) the smallest F2 values. When the pattern of age variation
of /a/ is compared to those observed in the other vowels, it is revealed that, in
the case of /i/, age groups significantly differ in their pattern of variation,
because they display lower values of F2 than those expected if they were to
show the same pattern of /a/ (for details, see Table 8.3). In the case of /e/, only
“age3”, that is, the oldest participants differ in their pattern of variation with
regards to /a/. In this case, they show higher F2 values than those expected if
they were to behave in the same way as with /a/. Regarding /o/, which, for the
purposes of this interaction behaves similarly than /i/, there are statistically
significant differences in the comparison of the patterns of variation of both
“age2” and “age3” when contrasted to the variation observed in /a/; in
particular, they displayed lower F2 values than those that they would have had
if they displayed the same pattern of variation as in /a/. Both in the case of /i/
and /o/, it is likely that the statistically significant differences when compared
to the reference level are due to lack of F2 variation instead of a difference in
the patterns of variation. Finally, regarding /u/, both “age2” and “age3”
displayed lower F2 values than expected, had they replicated the variation
observed in /a/, however, only in the case of “age3” were these differences
statistically significant.
The last interaction corresponds to the significant three-way interaction
between vowel category, SES and age group (χ2(8) = 35.43, p < 0.001). Firstly, it
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is important to point out that this significant interaction was due to only one
comparison: that of the differences between “age2” and “age1” (the latter, the
reference level, corresponding to younger speakers), regarding the particulars
of the two-way interaction between vowel category and SES, and only when
the values of /i/ were being compared to those of /a/. In particular,
participants from “age2” (ages from 25 to 44) displayed significantly higher F2
values than those of “age1” (ages from 18-24), when the pattern of variation
between lower and higher social groups and the comparison between /a/ and
/i/ were considered. As suggested by Figure 8.7, the effect seems to occur due
to differences in the comparison between speakers from lower and higher
social groups with respect to /i/. In the case of participants from the second
age group, F2 values of participants from higher social groups are higher
relative to that of participants from the lower socioeconomic group when
compared to those of the younger speakers, the reference level, but only
because of the particularly high F2 values in the lower SES in the first age
group. Since in “age1” participants from the lower socioeconomic group
displayed considerably higher F2 values than participants from the higher
social group, suggesting fronting from younger speakers of the lower group, in
“age2” the comparison between the lower and the higher social group renders
smaller differences, and thus the values from the higher social group are
“higher”, because the values from the lower group are lower than they would
be if they repeated the pattern observed in “age1”, the reference level.

Table 8.3. Best fit mixed-effects model for F2.
Fixed Effects

Coefficient

Standard Error t-value

p-value

Intercept

1.672

0.047

35.873

< 0.001

Vowel category
/a/

(reference level)

/i/

1.008

0.043

23.631

< 0.001

/e/

0.330

0.034

9.846

< 0.001

/o/

-0.354

0.034

-10.510

< 0.001

/u/

-0.451

0.053

-8.476

< 0.001

0.060

0.318

= 0.753

SES
Low

(reference level)

High

0.019
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Age group
Age1

(reference level)

Age2

0.082

0.054

1.533

= 0.134

Age3

0.113

0.057

1.960

= 0.058

Vowel category * SES
/a/ – Low

(reference level)

/i/ – High

-0.299

0.054

-5.578

< 0.001

/e/ – High

-0.044

0.043

-1.005

= 0.315

/o/ – High

0.023

0.043

0.539

= 0.589

/u/ – High

0.039

0.074

0.519

= 0.604

Vowel category * Age group
/a/ – Age1

(reference level)

/i/ – Age 2

-0.213

0.049

-4.342

< 0.001

/i/ – Age 3

-0.240

0.054

-4.479

< 0.001

/e/ – Age 2

0.066

0.039

1.701

= 0.089

/e/ – Age 3

0.095

0.042

2.295

< 0.05

/o/ – Age 2

-0.085

0.039

-2.204

< 0.05

/o/ – Age 3

-0.084

0.042

-2.032

< 0.05

/u/ – Age 2

-0.028

0.065

-0.427

= 0.669

/u/ – Age 3

-0.164

0.068

-2.402

= 0.016

SES * Age group
Lower SES – Age1

(reference level)

Higher SES – Age2

-0.086

0.068

-1.271

= 0.212

Higher SES – Age3

-0.072

0.097

-0.744

= 0.461

0.061

4.174

< 0.001

Vowel category * SES * Age
group
/a/ – Lower – Age1

(reference level)

/i/ – Higher – Age2

0.255
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/i/ – Higher – Age3

0.129

0.093

1.386

= 0.169

/e/ – Higher – Age2

0.009

0.049

0.176

= 0.861

/e/ – Higher – Age3

-0.134

0.071

-1.877

= 0.061

/o/ – Higher – Age2

0.052

0.049

1.071

= 0.284

/o/ – Higher – Age3

0.033

0.069

0.475

= 0.635

/u/ – Higher – Age2

-0.126

0.086

-1.451

= 0.147

/u/ – Higher – Age3

0.039

0.121

0.320

= 0.749

Random Effects

Log-likelihood

Degrees
of Freedom

Likelihood ratio
test statistic

p-value

Participant

-435.81

1

180.49

< 0.001

Source: Prepared by the authors. Note: Best fit mixed-effects model for F2, including
vowel category, SES and age group as fixed factors, as well as their interactions, and
participant as a random factor.

Figure 8.6. Histogram and quantile-quantile plot for the residuals of the best-fitting
model for F2.

Source: Prepared by the authors. Note: Histogram (left-hand side) and quantilequantile plot (right-hand side) for the residuals of the best-fitting model for F2 (n =
6044). In both cases, there is evidence suggesting that residuals are approximately
normally distributed.
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Figure 8.7. Boxplot of F2 for the levels of the fixed factors relevant to the three-way
interaction.

Source: Prepared by the authors. Note: Boxplot of the normalized F2 data showing the
levels of the fixed factors relevant to the three-way interaction between vowel category, SES
and age group. In the left-hand panel, the two-way interaction between vowel category
(only for /a/, the baseline, and /i/) and SES for the data of “age1” (18-24). In the right-hand
panel, the same two-way interaction, for the same levels, but for “age2” (25-44).

8.3.4. Summary of results: main observations
A number of significant differences and interactions were observed along
both the F1 and the F2 dimensions with relation to different linguistic and
social variables. With regards to vowel height (F1) and the linguistic variable of
vowel category, F1 values behaved within expectations given the articulatory
properties of Spanish vowels, with significantly higher values in /a/, followed
by /e/ and /o/, and then by /i/ and /u/. In the case of lexical stress, as reported
in previous studies on Spanish vowels (Harmegnies & Poch-Olivé, 1992;
Skelton, 1969; Delattre, 1969; Alvord & Rogers, 2014), unstressed vowels were
produced differently than stressed vowels, with stressed tokens tending to
show higher F1 values. The only social variable to display an effect on F1
differences was SES and the data indicates that speakers from the lower of the
two SES groups produced tokens with lower F1 values, resulting in higher or
more closed productions in the vowel space. There were also several
interactions for F1. When vowel category and SES were paired, it was
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determined that /u/ patterned differently from the other 4 vowels. In other
words, besides /u/, all other vowels were produced with lower F1 values in the
lower SES group. In both groups /u/ was produced at more or less the same
height overall. Finally, when vowel category and lexical stress were paired, it
was determined that the differences between stressed and unstressed /a/, /e/,
and /u/ were primarily due to vowel height.
With respect to F2, there were also several significant differences that
correlated with both linguistic and social factors. Vowel category was the only
linguistic variable that yielded significant F2 differences as a main effect.
When compared to /a/, /i/ and /e/ had lower F2 productions, while /o/ and
/u/ displayed higher overall F2 measurements, as expected given their
articulatory properties. The strongest social factor was observed in the
interaction between SES and vowel category and showed that /i/ was
significantly more fronted in participants from the lower SES group when
compared to those of higher socioeconomic strata. Regarding the interaction
between age group and vowel category, results suggest that, first, participants
from the older generational group articulate a more fronted /e/ than speakers
from the younger group; second, participants from the older generation
groups displayed lower F2 values for /u/, that is, more posterior realizations;
and, third, that the pattern of variation in /i/ and /o/ is significantly different
than that of /a/, although at the same time it appears that this is due to lack of
variation when different age groups are compared. Summarizing the
interaction between age group and vowel category, there seems to be some
evidence of a more centralized vocalic system in the younger generation, at
least for /e/ and /u/. Finally, a three-way interaction emerged for vowel
category, SES, and age group. However, only one statistically significant
comparison was found when the F2 values of speakers of the middle age
group were measured against those of the younger group when also
considering the patterns of variation due to SES and vowel category. These
differences were only significant when comparing /i/ and /a/. As suggested by
Figure 8.7, this three-way interaction occurred due to middle-age (“age2”)
speakers from lower and higher social groups articulating /i/ more similarly
than those from the younger group, who displayed clear F2 differences such
that participants from the lower SES had considerably higher F2 values than
those from the higher SES.
8.4. Discussion
The main motivation for the current study was to examine evidence for dialectal
divergence in the Chilean Spanish vowel system. Given that there were several
significant main effects as well as interactions, it is apparent that different
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linguistic and social implications can be gleaned from the results. These results
and an analysis of their potential implications are discussed below.
8.4.1. Linguistic implications
Previous studies on Spanish vowels (e.g., Skelton, 1969; Delattre, 1969;
Harmegnies & Poch-Olivé, 1992, among others) have shown that vowel
production varies in the presence and absence of lexical stress. Often,
unstressed tokens tend to be more centralized or reduced, while stressed
instances are less prone to reduction. In the current data, there was indeed
variation of vowel quality with relation to lexical stress, as can be seen in
Figure 8.3. However, this variation was mostly confined to F1, with unstressed
tokens exhibiting lower F1 values than those of stressed ones, at least in /a/,
/e/ and /u/, which correlates to more closed articulations. While this pattern
is consistent with previous accounts, in that unstressed vowels seem to be
hypoarticulated or, conversely, that stressed vowels are hyperarticulated, the
absence of an effect of lexical stress in the F1 values of /i/ and /o/, and the
absence of main effect of lexical stress on F2 does not appear to support the
hypothesis of a clear and systematic expansive effect of this variable on the
vowel system of Chilean Spanish. One possible explanation for this apparent
lack of variation compared to previous studies is the fact that the Chilean
Spanish vowel space has been described as being inherently centralized when
compared to that of other dialects (Sadowsky, 2013). Thus, the already
ostensibly centralized nature of Chilean Spanish vowels may create resistance
to further reduction.
8.4.2. Dialectal divergence and age group
Previous work has shown that age group is an important factor when
explaining sociolinguistic variation in Chilean Spanish. For example, as
previously mentioned, Sadowsky (2012) asserts that the vowel system in
Concepción is experiencing a significant sociolinguistic reorganization,
motivated primarily by young working-class females. Along similar lines,
Rogers (2016) and Rogers and Mirisis (2018) indicate that younger speakers in
Concepción reduce and elide voiced and voiceless intervocalic obstruents at
significantly greater rates than their older counterparts. Regarding our results,
while age group did yield some significant results in F2, it is difficult to tease
meaningful patterns or behaviors from the data. The baseline vowel /a/
showed a small shift such that younger participants had the smallest F2 values
(i.e., more back vowels), followed by intermediate values by speakers of the
middle-age group, and then by those from the older participants, who
displayed the highest values (i.e., more front vowels). This pattern suggests
that, as the age of speakers decreases, the articulations of /a/ become slightly
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more posterior (for the group as a whole, though, without distinguishing
speakers from the lower and higher social groups).
As argued previously, it seems that /i/ and /o/, whose pattern of variation
was significantly different than that of /a/, differed due to lack of variation
instead of due to particularly relevant pattern differences in the F2 domain.
The cases of /e/ and /u/ are more interesting. In the case of /e/, a similar
pattern of variation than in /a/ was observed, however, older speakers showed
higher F2 values than those expected had both variations due to age group
been the same: while in both vowels, /e/ and /a/, younger participants tended
to articulate more posterior vocoids, this was stronger in /e/. In the case of
/u/, participants from the two older age groups displayed lower F2 values
than those expected if the variation had been similar to that observed in /a/.
This can be interpreted as younger participants fronting /u/ when compared
to the older age groups, at least when compared to the baseline /a/. Overall,
the results from /a/, /e/ and /u/ seem to be consistent with the hypothesis of
a vowel system that is centralizing over time, although the lack of a significant
main effect of age group in F1 suggests that such a hypothesis ought to be
considered with caution.
Finally, regarding the three-way interaction, it can be interpreted as showing
that younger speakers in the lower SES group produced significantly higher F2
values for /i/ than another group of speakers. In other words, younger
speakers in the lower SES front /i/ at significantly greater levels than their
older counterparts and those speakers in the higher SES group. In sum, the
current results do display some evidence of dialect divergence due to age,
and, as suggested in previous studies, there seems to be a number of
significant phonetic changes that are being driven by younger speakers,
specifically those born post-1990. However, age group does not seem to be the
main factor driving F1 and F2 variability in our data.
8.4.3. Dialectal divergence and SES
Overall, lower F1 values from lower SES groups in all vowels except /u/, as well
as higher F2 values for /i/ in the same group, suggest that these speakers are
producing more closed, or tense, realizations than those from the higher SES
speakers, as well as more fronted realizations of /i/. When the directions of the
coefficients of non-significant results are considered as well, as trends, it
seems to be the case that /e/ behaves very similarly to /i/, and that /e/ and /i/
seem to show the most variation of all vowels with relation to SES (and to a
lesser extent to age). These results can be further interpreted as evidence for
dialect divergence between the social groups evaluated here, since these two
socioeconomic groups show a behavior indicative of becoming more different
over time, based on the age differences in the results observed for /i/.
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Moreover, these differences seem to be “systemic”, in the sense that all vowels
from lower SES speakers seem to be more closed, and that anterior vowels
seem to be more fronted in lower SES group.
It is not clear at this point if these differences are perceptible. Labov (2006)
states that there are two types of linguistic change that can occur as a result of
cultural and social perceptions and value given to different aspects of a
language within a given language community. The first type is called “change
from above”, which occurs when specific observed linguistic differences, be
they phonetic, morphological, prosodic, etc., are perceptible and thus
speakers are aware of them. This awareness results in speakers adopting and
proliferating certain changes in order to enhance their social standing. Labov
refers to the second type of change as “change from below” wherein certain
linguistic differences are not perceptible to speakers and thus speakers are not
aware that a change or changes are occurring in their language, and thus that
change runs its course with little or no social value assigned to it.
If the differences observed for SES are not perceptible, then it is possible
that dialectal divergence is occurring below the awareness of speakers and
that the differences observed have little to no social value attached to them by
speakers of Chilean Spanish. However, the production results of the current
study match up with perceptual data reported by Salamanca Gutiérrez and
Valverde San Martín (2009), wherein more fronted and tense productions of
vowels were stigmatized by speakers and associated with groups from
traditionally linguistically marginalized groups, such as those from lower
socioeconomic strata. If this is the case, dialectal divergence is probably
occurring within the awareness of Chilean Spanish speakers, and fronting of
/i/, and perhaps /e/, may be an overt marker of the speech of working-class
and lower SES speakers. The fact that speakers are aware of this type of
variation is further confirmed when other anecdotal evidence of linguistic
stereotypes in Chilean society is taken into account. While speakers from
lower SES groups might say that speakers from higher SES speak “con una
papa en la boca” (i.e., “with a potato in their mouths”), that is, with a more
relaxed and overall less tense articulation, speakers from higher SES groups
imitate speakers from lower SES by articulating instances of /e/ as /i/,
although only in fixed stereotypical phrases such as [ˈkʲi.t̪i.ˈpa], from
underlying /ˈke t̪e ˈpa.sa/, “¿qué te pasa?” (i.e., “What’s your problem?”).
At the current juncture, the implications of this specific area of dialectal
divergence with the Chilean Spanish-speaking linguistic community are
unclear. As previously mentioned, there are a number of segmental, as well as
morphosyntactic features, that possess a varying amount of social capital in
Chilean Spanish. It is unknown if any of these previously documented
sociolinguistic trends are in any way connected to the same pattern of
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dialectal divergence observed in the data. However, Sadowsky (2012, 2015)
argues that due to some instances of consonantal sociolectal leveling,
different phonemic and phonetic reorganizations are currently taking place in
Chilean Spanish. These reorganizations may serve to either reinforce previous
sociolinguistic hierarchies and stratifications, or they may create new ones
(e.g., Sadowsky, 2012). Thus, it is possible that the results of the present study
are part of one of these reorganizations. In other words, as sociolectal leveling
occurs for different consonantal segments, it is possible that the vowel system
is changing as a way to maintain some of the phonetic and sociolinguistic
diversity that is being lost to leveling, perhaps in order to maintain clearly
established sociolinguistic boundaries between different groups.
If speakers are seeking to reinforce or clearly delineate sociolectal
differences, it makes sense that certain instances of dialectal divergence could
take place. As previously discussed with respect to a number of consonantal
segments, speakers of Chilean Spanish from different socioeconomic origins
seem to select one particular direction of variation (e.g., frication vs
occlusion) along a dimension and subconsciously apply this pattern to an
entire natural class. Also, as shown by previous studies on Chilean Spanish,
opposite social groups seem to adopt opposite directions of change, and do so
in a systemic way, creating clear sociolinguistic markers that speakers
associate with different groups. In the case of vowels, the current data indicate
that speakers, whether consciously or not, appear to assign social meaning to
the frontness of /i/ and to a lesser extent /e/. More fronted and tense vowels
are potential markers of primarily working-class speech, while the opposite is
associated with the Spanish of the upper echelons of Chilean society.
Moreover, the data on age showed quasi-longitudinal evidence that these
differences have become more pronounced among younger speakers,
indicating the possibility of increased dialectal divergence among different
socioeconomic strata. More data and further analyses are needed to confirm
or refute these conjectures.
8.4.4. Conclusions and future work
The present study serves as the first evidence of dialect divergence within
Chilean Spanish by way of the vowel system. The results are indicative that a
form of dialectal divergence is occurring in the Chilean Spanish vowel system
and that younger speakers from lower socioeconomic strata are driving these
changes. Additional perceptual studies are needed to confirm whether these
observed changes exist within or below the awareness of speakers. If it in fact
does exist within the consciousness of speakers, as similar results in
Salamanca Gutiérrez and Valverde San Martín (2009) and anecdotal
stereotypes would seem to indicate, then it is much more likely that there is
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some level of social capital assigned to increased vowel fronting and
tenseness. Likewise, when taken into account with previous consonantal
sociolinguistic data on Chilean Spanish, it is possible that the fronting of /i/
and /e/ is part of a larger group of phonetic changes being driven by younger,
generally lower SES speakers. The motivations of these changes and shifts are
unclear and fall outside the scope of the current study. However, the evidence
indicates that this specific demographic is reorganizing a number of phonetic
features of Chilean Spanish. Subsequent investigations should seek to
understand what, if any, motives are behind these changes. Finally, while the
current study looked at the Spanish of the city of Concepción, subsequent
studies must determine if the variation and divergence documented in this
study manifest themselves in a similar, comparable fashion in different urban
and rural areas of the country.
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