Dialectologia 9 (2012), 1-26.
ISSN: 2013-2247

Received 29 November 2011.
Accepted 1 February 2012.

THE IMPORTANCE OF TEN PHONETIC CHARACTERISTICS
TO DEFINE DIALECT AREAS IN SPANISH

German ©LOMA
CEMA University, Buenos Aires, Argentina

gcoloma@cema.edu.ar

Abstract

This paper studies ten phonetic characteristicshef Spanish language (/6/-/merger, jI-/A/
merger, /s/-aspiration, /x/-aspiratiofi;dssibilation, /r/-assibilation, /n/-velarizatioltf/-deaffrication, /x/-
uvularization and §f-voicing) and analyzes their ability to defineldiz areas. We conclude that there are
five of them (/s/-aspiration, /x/-aspiration, /rélarization, /x/-uvularization and /r/-assibilatjomhich are
particularly useful for that task, since they defihetween six and fourteen compact dialect areas.
Geographic coherence is the main element usedaioae the usefulness of the studied charactesistic
together with some statistic and dialectometrigoprties. An interesting corollary is that, althouglky
are the most significant phonological variableSpanish, neither the /9f/merger $esed nor the j/-/A/

merger yeismg are particularly relevant as geolinguistic masker
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LA IMPORTANCIA DE DIEZ CARACTERISTICAS FONETICAS PA RA DEFINIR AREAS
DIALECTALES EN ESPANOL

Resumen

El presente trabajo estudia la capacidad de diexteisticas fonéticas (seseo, yeismo, aspiracion
de /s/, aspiracion de /x/, asibilacién g& asibilaciéon de /r/, velarizaciéon de /n/, desatcion de fi,
uvularizacion de /x/ y sonorizacién d@)/para delimitar zonas dialectales de la lenguafsia, y trata
de aislar las que resultan mas utiles para digka.t&e concluye que hay cinco caracteristicagéasm
de /s/, aspiracion de /x/, velarizacién de /n/, lanmacion de /x/ y asibilacién de /r/) que son
particularmente significativas para delimitar zorfalectales en el mundo hispanohablante, ya que
permiten una zonificaciébn que genera entre seiatgrece areas dialectales compactas. La coherencia
geografica es el principal elemento utilizado pevaluar la utilidad de las caracteristicas estudiad
junto con ciertas propiedades estadisticas y da@tettricas de las variables. Un corolario de isteg
que, a pesar de ser las variables fonolégicameréie ralevantes, ni el seseo ni el yeismo son
caracteristicas demasiado importantes desde & pentista geolingiistico.

Palabras clave

caracteristicas fonéticas, zonas dialectales, eahir geografica, areas compactas

0. Introduction

This paper studies the geographic distribution ef phonetic characteristics
which are supposed to be useful to define dialezsain the Spanish-speaking world.
That geographic distribution produces isoglossext ttefine twenty-eight separate
areas. The importance of those areas, and the iamper of each of the ten phonetic
variables that define them, are nevertheless navelgnt. That is why we evaluate the
relevance of the analyzed variables, using a melbgg that compares the geographic
distribution of the characteristics and the clustgof areas induced by eliminating each
of the variables. The main criterion for choosingaaiable is the geographic coherence
of the generated clusters, and the way in whichnoethodology will be applied is first
simultaneous and then sequential.

The article is organized as follows. In the firglction we explain the areas
obtained by overlapping the isoglosses of the telyaed phonetic variables, while in

the following section we study the relative imparta of each of the variables (and
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conclude that there are five of them which are momngortant than the others). Then
we develop a sequential method that generates airdigdect regions characterized by
a minimum number of phonetic variables, whereathelast section we present the

main conclusions of the whole paper, together waime final remarks.

1. Phonetic characteristics and dialect areas

The ten phonetic characteristics that we use tmelefialect areas in the Spanish-
speaking world are the following:

1) Seseo: It is the merger of the phonemes /s//@ndto a single one, typically
pronounced using the alveolar fricative voicelesssonant [s].

2) Yeismo: It is the merger of the phonemgk dnd A/ into a single one,
pronounced using one of the allophones of the fifsthose phonemes (which is
generally the palatal approximant voiced consofgnt

3) Aspiration of /s/: It is the use of the glottapirated fricative consonant [h] as
an allophone of the phoneme /s/, especially befother consonant.

4) Aspiration of /x/: It is the use of [h] as theaim articulation of the otherwise
velar fricative phoneme /x/.

5) Assibilation of j/: It is the articulation of the phonenjé through an assibilated
postalveolar consonant, that may be a voiced at#&i¢gs], a voiced fricative ] or a
voiceless fricativef].

6) Assibilation of /r/: It is the articulation ohis phoneme through an assibilated
alveolar or postalveolar fricative consonarjt [nstead of using the alveolar trill [r].

7) Velarization of /n/: It is the use of the verasal consonani] as an allophone
of /n/, not only when that phoneme appears befoother velar consonant but also in a
word-final position.

8) Deaffrication of fI: It is the use of the voiceless postalveolar afiice
consonantf] to articulate the phonemel//teither as the main pronunciation for that
phoneme or as an alternative allophone.

9) Uvularization of /x/: It is the use of the voiess uvular fricative consonang [

as an allophone of /x/, especially before /o/ ard /
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10) Voicing of /f/: It is the articulation of this phoneme througpatially voiced

affricate consonant, whose sound can be represastgg] or [t].

No | Area/ Characteristic Se- | Ye- Aspir | Aspir | Assib | Assib | Velar | Deaff | Uvul | Voice
seo | ismo Is/ Ix/ 1j/ Il In/ Iyl Ix/ Iyl
1 | Traditional Castilian No No No No No No No No Yes| No
2 | Modern Castilian No Yes No No No No No No Yes| No
3 | Galician No Yes No No No No Yes No Yes No
4 | Manchego-murcian No | Yes | Yes No No No No No Yes| No
5 | Extremaduran No Yes | Yes No No No Yes No Yes No
6 | Valencian Yes| Yes No No No No No No Yes| No
7 | Eastern Andalusian Yes| Yes Yes Yes No No No No No No
8 | Western Andalusian Yes| Yes Yes Yes Yes No Yes | Yes No No
9 | Canarian Yes| Yes Yes Yes No No Yes No No Yes
10 | Northern Mexican Yes| Yes No No No No No Yes| No No
11 | Central Mexican Yes| Yes No No No No No No No No
12 | Eastern Mexican Yes| Yes No Yes | Yes No Yes No No No
13| Central American Yes| Yes No Yes No No Yes No No No
14 | Antillean Caribbean Yes| Yes Yes Yes No No Yes | Yes No No
15 | Continental Caribbean | Yes | Yes Yes Yes No No Yes No No No
16 | Northern Andean Yes| Yes No Yes No No No No No No
17 | Equatorial Andean Yes| No No Yes No Yes No No No No
18 | Amazonic Yes| Yes No Yes No Yes No No No No
19 | Peruvian Coast Yes| Yes No No No No Yes | No No No
20 | High Peruvian Andean | Yes| No No No No Yes | No No No No
21 | Eastern Bolivian Yes| No Yes No No Yes No No No No
22 | Paraguayan Yes| No Yes No Yes Yes No No No No
23 | Argentine-Bolivian Yes| Yes Yes No No Yes No No No No
24 | Tucuman-Saltean Yes| Yes Yes No Yes | Yes No No No No
25 | Northern Chilean Yes| Yes Yes No No Yes No Yes No No
26 | Southern Chilean Yes| Yes Yes No No No No Yes | No No
27 | Cuyan Yes| Yes Yes No No No No No No No
28 | River Plate Yes| Yes Yes No Yes No No No No No

Table 1. Spanish dialect areas according to theingtic characteristics

The geographic distribution of these ten phondteracteristics is relatively well-
studied in the Spanish dialectology literature. dgaen the isoglosses proposed in that
literature, we have identified twenty-eight dialeceas, which are the ones that appear
on Table 1. Our main sources for the distributidrtheese phonetic variables in the

Spanish-speaking world are Moreno-Fernandez (2808Hualde (2005), and for some
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particular regions and some phonetic charactesisiie have used information from
Borland (2004), Fontanella (2000), Lipski (2004)amtin-Butraguefio (2010), Moreno
de Alba (2001), Samper (2008), Utgard (2007) arnkEna (2008). All the areas defined
are different among each other, at least in onecisyf the distribution of the phonetic
variables, and all of them are geographically carhpa

Notice that the number of defined areas (28) iprssingly small, if we take into
account the quantity of binary variables usedalrt,fas each phonetic variable can take
two values, the number of possible permutationghoke values in a group of ten
elements is equal to *?. This implies that, in theory, there could be tg 1024
different dialect areas.

The demographic importance of the dialect areasritbesl on Table 1 is very
uneven, as can be seen on Table 2. That Table dhaitvsome of the defined dialect
areas have less than 0.3% of the total Spanishsgepopulation (as is the case of the
Extremaduran area, whose population share is 0,28#i)e others have more than
15% of that population (as is the case of the @éMexican area, whose share is 17%).
These figures have been calculated using datatieriVorld Bank (2011) and national
complementary sourcésn order to calculate the population figures ipracise way, it
was necessary to assume specific borders for gatdcidarea. Those assumptions are
presented on Appendix 1.

Another figure reported on Table 2 is a “linguistimovation index”, that comes
from converting the columns of Table 1 to numericaliables that assign a zero to the
absence of the studied phonetic characteristics aamhe to the presence of those
characteristics. If, after doing that, we add upsthfigures horizontally, we obtain a
number that in theory could lie between zero amd Ibeit that in practice goes from a
minimum value of one (for the Traditional Castiliarea) to a maximum value of seven

(for the Western Andalusian area).

! For an explanation of the sources used, see Co(P@id).
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No | Code | Area/ Characteristic Population (2010) | Innovation | Differentiation
Thousands % Index Index
1| CST Traditional Castilian 2.429 0,58P%6 1 0,5567
2 | CSM | Modern Castilian 22.114 5,29% 2 0,4778
3 | GAL | Galician 2.933 0,70% 3 0,4974
4 | MMU | Manchego-murcian 4.076 0,97% 3 0,4997
5| EXT | Extremaduran 1.156 0,28% 4 0,5184
6 | VAL | Valencian 3.077 0,74% 3 0,3793
7 | AOR | Eastern Andalusian 3.159 0,76% 4 0,3022
8 | AOC | Western Andalusian 5.231 1,25% 7 0,4971
9 | CAN | Canarian 2.043 0,49% 6 0,4577
10 | MXN | Northern Mexican 16.214 3,88% 3 0,3611
11 | MXC | Central Mexican 70.650 16,89% 2 0,2470
12 | MOR | Eastern Mexican 17.147 4,10% 5 0,3953
13 | CAM | Central American 43.161  10,32% 4 0,2984
14 | ANT | Antillean Caribbean 25.409 6,07% 6 0,4241
15| CAC | Continental Caribbean 52.052 12,44% 5 0,3323
16 | ANN | Northern Andean 30.837 7,37% 3 0,2645
17 | ANE | Equatorial Andean 8.818 2,11% 3 0,4786
18 | AMZ | Amazonic 2.656 0,63% 4 0,3840
19 | RBP | Peruvian Coast 20.110 4,81% 3 0,2830
20 | AAP | High Peruvian Andean 13.840 3,31% 2 0,4692
21 | BOR | Eastern Bolivian 3.133 0,75P0 3 0,4915
22 | PAR | Paraguayan 10.229 2,44% 4 0,5557
23| ARB | Argentine-Bolivian 2.651 0,63% 4 0,4000
24 | TCS | Tucuman-Saltean 3.648 0,87% 5 0,4767
25| CHN | Northern Chilean 2.018 0,48% 5 0,4789
26 | CHA | Southern Chilean 15.117 3,61% 4 0,3897
27 | CUY | Cuyan 2.217 0,53% 3 0,2871
28 | RPT | River Plate 32.236 7,71% 4 0,3869
Total 418.360 100,00% 3,60 0,3544

Table 2. Demographic and linguistic characteristickhe dialect areas

The interpretation of that number as a linguisticavation index has to do with
the idea that all the included variables represente kind of change that occurred in a
certain moment of the history of Spanish language, therefore the areas that adopted
that change can be considered “more innovativeii the areas that did not adopt the
corresponding change. The obtained ranking can lasseen as compatible with the
usual typology of the Hispanic dialectology litena, since in the group of areas with

lower values for the innovation index we find th@dérn Castilian, Central Mexican
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and High Peruvian Andean areas (with a value ofvBjle in the group of areas with

higher values we find the Canarian and Antilleaniliteean areas (with a value of 6).
The last column of Table 2 shows the values ofrgtiistic differentiation index”,

similar to the one employed in other works aboudrsigh language dialectomefrithat

index has been calculated using the following fdemu

Differ(n) =

where Differ(n) is the index corresponding to a particular diake@a,x;, is the
value of a certain variable in that dialect arewl @ is the average value of that variable
in the whole Spanish-speaking world. The idea kehims index is to measure how
different a certain dialect area is from the rddhe areas. In order to do that, we have
taken the average values of the variables as ram@s/e elements of the whole set.
The farther an area is from those average valbhesmore different” it is, and when we
average those quadratic deviations (and we thely dpg square root to that average),
we obtain a number that is closer to zero if tlemas similar to the general average and
closer to one if the area is very different froratthverage.

The differentiation indices reported on Table 2vghbat the less differentiated
region is the Central Mexican ardaiffer = 0.2470, followed by the Northern Andean
area Differ = 0.2645 and the Peruvian Coast ardaiffer = 0.2830. On the other
hand, the region with the largest differentiatiodex is the Traditional Castilian area
(Differ = 0.5567, followed by the Paraguayamiffer = 0.5557 and Extremaduran
(Differ

spoken in the first three areas mentioned are rclosa sort of “neutral” or “standard”

0.51849 areas. These results seem to coincide with tee tdat the dialects

Latin American Spanish, while the last three angasld be representative of dialects
with numerous idiosyncratic characteristics (eitt@nservative or innovative).
Another way to evaluate the differences among tlaect areas is through a

multimensional scale (MDS) plot, which translates differences of values for the

Z See, for example, Garcia-Mouton (1999), who usetiffarent index based on the one proposed by
Séguy (1973).
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phonetic variables in each area into a measuréstfrite in a two-dimensional spéce.
That plot appears on Figure 1, in which each pmptesents one of the twenty-eight
areas of Table 1, and the distances between itttenather points are based on the

distances between those points in the ten-dimeakspace of the analyzed phonetic
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Figure 1. Multidimensional scale plot of the didlaeas

Figure 1 is useful to see that the areas whosegqtitocharacteristics are farther
from the average of the Spanish-speaking world sieebe, due to different reasons,
the Traditional Castilian (CST), Western AndalusiéaOC), Galician (GAL),
Extremaduran (EXT) and Paraguayan (PAR) areashdrptot we also see that some
areas seem to constitute particularly homogenepugpg, such as the one integrated by

the Antillean Caribbean, Canarian, Eastern Mexi@ad Continental Caribbean areas

% For an explanation of this concept and the logibitd the construction of an MDS plot, see Nerbonne
(2010).

“ This plot was generated using the Gabmap softwaeseloped at the University of Groningen
(Netherlands).
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(ANT-CAN-MOR-CAC), and the one formed by the NomheChilean, Tucuman-
Saltean, Equatorial Andean and Argentine-Bolivieeaa (CHN-TCS-ANE-ARB).

2. Importance of the phonetic variables

In order to study the relative importance of themdtic variables described in the
previous section, as possible criteria to defiraedit areas in Spanish, in this section we
will first calculate the correlation indices betwehe different variables. Due to the fact
that the areas arising from overlapping the isagegefined by the ten variables differ
substantially in size, our correlation indices vin# weighted by the population of the
corresponding areas. As was done with the linguisthovation and differentiation
indices calculated in the previous section, eacttept is defined here through a binary
variable that takes a value of zero when the cpomding phonetic characteristic is
absent and a value of one when that characteistimresent. The formula for the

correlation index for two variables “i” and “j” therefore the following:

. i[(xin_p'i)[ﬁxjn_“j)@n]
Cori, ) = 411 _

Sl wrsloure)

where Cov(i,j) is the covariance between the two variablgsand ¢; are the

corresponding standard deviations of those vaisaplendy; are the average values of
those variables, angl is the population share of the nth area in thenSpaspeaking
world.

The values of the calculated correlation indicgseap on Table 3. Note that in all
cases they take a value of one when “i” and “j” #re same variable and that, in
general, those values can range from a minimuri ¢berfect negative correlation) to a
maximum of 1 (perfect positive correlation). Asdambnally, it holds that Corr(i,j) =
Corr(j,i)”, on Table 3 we only report the results that cgpend to the upper-right half

of the correlation matrix.
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Variable Seseo| Yeismo | Aspir | Aspir | Assib | Assib | Velar | Deaff | Uvul | Voice

Is! IxI 1j/ It/ In/ It§/ Ix/ It§/
Seseo 1,000 -0,018 0,139 0,266 0,129 0,104 0,166 0,124,950 0,020
Yeismo 1,000 0,030 0,144 -0,08 -0,831 0,262 0,135 0,028,022
Aspiration of /s/ 1,000 0,128 0,323 0,050 0,193 0,308 -0,154 0,087
Aspiration of /x/ 1,000| -0,114 -0,151 0,665 0,020 -0,280 0,077
Assibilation of j/ 1,000 0,126 -0,070 -0,094 -0,185 -0,031
Assibilation of /r/ 1,000 -0,293 -0,109 -0,109 -0,025
Velarization of /n/ 1,000{ 0,064 -0,181 0,085
Deaffrication of /§/ 1,000 -0,13Q -0,03p
Uvularization of /x/ 1,000 -0,021
Voicing of /§/ 1,000

Table 3. Correlation matrix between phonetic vdeab

The figures on Table 3 show two cases that exhabivery high negative

correlation, which are the /gif/merger $esed with the uvularization of /x/Gorr = -
0.952, and thejl-/A/ merger yeismQ with the assibilation of /r/Gorr = -0.831). This

is due to the fact that, in general, in the Spas@aking world the absences®seds

linked to the presence of /x/-uvularization, white absence ofeismois related to the

presence of /r/-assibilation. To a lesser extéwt presence of /x/-aspiration seems to be

linked to the velarization of /nCorr = 0.665, while the other phonetic characteristics

do not seem to be significantly correlated betweseh other.

Another element that could be useful to evaluateriiative importance of the

analyzed variables is the average value of thosahlas in the total population, which

is no other thing that the proportion in which e@tionetic characteristics is present in

that population. In this case the significant featis that a variable has an average value

close to 0.5, since a value which is very closedm indicates that a characteristic is

very unusual, while a value which is very close doe indicates that such a

characteristic is so common that it is rare to fmages in which it does not appear. The

values reported on the first column of Table 4 shioat, according to this criterion, the

most important variable is /x/-aspiratiom £ 0.4559, followed by the velarization of
In/ (u = 0,4045 and the aspiration of /st € 0,3929.
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Variable Average R? when excluding Regression w/ Difrer
Value w/ Innov w/ Differ | Coefficient t-stat
Seseo 0,9218 0,99992 0,99941 -0,0975 -79,54
Yeismo 0,9081 0,99968 0,99907 -0,0972 -6,43
Aspiration of /s/ 0,3924 0,98259 0,99632 0,0344 104,
Aspiration of /x/ 0,4554 0,98850 0,99909 0,0157 98,0
Assibilation of j/ 0,1637 0,99101 0,9857)2 0,0991 21)79
Assibilation of /r/ 0,1123 0,99966 0,998%92 0,1085 2,26
Velarization of /n/ 0,4044 0,98944 0,99780 0,0324 0,12
Deaffrication of [/ 0,1530 0,9914( 0,98632 0,0991 14,88
Uvularization of /x/ 0,0855 0,99991 0,99931 0,1304 56,99
Voicing of /f/ 0,0049 0,99996¢ 0,99944 0,1262 80,50

Table 4. Statistical values associated with thenptio variables

Besides the average value for each variable andoit®lation indices with the
other variables, the importance of the phonetigattaristics also has to do with their
capability of explaining phenomena that the othaables do not explain. A way to
evaluate that capability in this case is to perf@aninear regression analysis of the
linguistic innovation index on different sets ofgpietic variables, and to evaluate the
goodness of fit of the regressions through theéfficients of determination/f). As
the innovation index is the sum of the values @& ten variables under analysis, a
regression that had those ten variables as explgmabuld have, by definition, aR?
equal to one. If we alternatively calculate &feof regressions that exclude one variable
at a time (and that, therefore, use only nine eftém phonetic variables), then we can
obtain coefficients that show the reduction of &xglanatory power of the regressions
when we eliminate the variable under analysis. rilepto perform those regressions,
each of the 28 observations used (one for eacledia@rea) was weighted by the
population represented by that observation.

The ranking of determination coefficients is therefanother clue for the relative
importance of each phonetic variable (see Tableofymn 2). We can see that the
largest reductionR? = 0.98259 occurs when we exclude the aspiration of /slpfeéd
by the coefficients obtained when we exclude therason of /x/ & = 0.98850 and
the velarization of /n/RE = 0.98944. On the opposite extreme, the smallest reductions
appear when we exclude the voicing ¢f (R* = 0.99996, the /s/-0/ merger B =
0.99993 and the uvularization of /xRf = 0.99991). The origin of this ordering has to
do with different factors, among which we can memtithat /x/-aspiration, /n/-

11
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velarization and /s/-aspiration are the variablé®se average values are closer to 0.5,
that /f/-voicing is the variable with the smallest averagéie, and thasesecand /x/-
uvularization are the variables with the largesteaation index in absolute value.

A similar procedure can be performed if we regibsslinguistic differentiation
index on the phonetic variables (see Table 4, col@m As this index is not linear but
quadratic, the regression analysis can also béedaout using the whole set of ten
phonetic variables (i.e., without excluding anytieém), in order to see which are the
ones that generate more significant coefficientge Tesult of that analysis appears on
the last two columns of Table 4, and shows thahis case, although all variables are
statistically significant, the ones that exhibiglmér t-statistics in absolute values afk /t
voicing, seseoand /x/-uvularization (which seem to be the chamstics whose
presence generate areas that are more differahtratbe Spanish-speaking world).

The individual exclusion of the different phoneti@ariables not only has
quantitative effects on the coefficients of deteration of an index’s explanatory
regression, but it also has qualitative effectdhendialect areas defined. By the way in
which we have included the phonetic variables siidn this paper, dropping any of
them from the matrix described on Table 1 has, diseat consequence, the reduction in
the number of dialect areas. Depending on whiclhalbr we exclude, the number of
areas (which is equal to 28 when we use the telablas under analysis) reduces to a
value between 23 and 27, creating new areas tha¢ ¢d@m the union of the ones that
disappear (see Table 5).

An important feature in this process of exclusidnvariables is that, in some
cases, the new regions are formed by the sum a@fsateat are not geographically
contiguous. This occurs, for example, if we excludde variable “aspiration of /s/”,
since when we do that we create a region whichhéssum of the areas 7 (Eastern
Andalusian) and 16 (Northern Andean), and anotherwhich is the sum of the areas
11 (Central Mexican) and 27 (Cuyan). Similar praideof geographic incoherence
arise when we try to exclude the variables “asjpnaof /x/”, “velarization of /n/” and
“uvularization of /x/”, since those exclusions dee@egions such as the ones that arise
from joining the Central American area with the WR&sin Coast area (13+19), the
Eastern Andalusian area with the Continental Caabbarea (7+15), and the Valencian

area with the Central Mexican area (6+11).

12
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Excluded variable Number of areas Non-compact areas
Total New Compact | Non-comp

Seseo 27 1 1 0

Yeismo 25 3 3 0

Aspiration of /s/ 24 4 2 2 7+16, 11+27

Aspiration of /x/ 24 4 1 3 7+27,11+16, 13+19

Assibilation of j/ 24 4 4 0

Assibilation of /r/ 25 3 3 0

Velarization of /n/ 23 5 2 3 7+15, 11+19, 13+1¢6

Deaffrication of [/ 24 4 4 0

Uvularization of /x/ 27 1 0 1 6+11

Voicing of /f/ 27 1 1 0

D

Table 5. Result of the individual exclusion of pkba variables

An alternative to find which are the most usefubpétic characteristics to define

dialect areas in Spanish is therefore to choos#otirevariables whose exclusion creates

non-compact areas (/s/-aspiration, /x/-aspiratinfryelarization and /x/-uvularization)

and to discard the rest. The result of that altereaappears on Table 6, in which we

find that, after following that procedure, we ermwith eleven dialect areas (and ten of

them are geographically compact). Five of the elemeas belong to Spain, other five

belong to Latin America, and the other one is i ®f two Spanish areas (Western

Andalusian and Canarian) and two Latin Americanasr@Antillean Caribbean and

Continental Caribbean). This last region is neae$s compact, because the areas that

belong to it are separated by the sea, but notthgr ontermediate areas in between.

One of the Latin American regions that appear, h@nedoes not satisfy this criterion

of geographic coherence. That is the so-called ‘iMxHigh Peruvian” region

(10+11+20), which arises from joining two contiggdNorth American areas with one

South American area which is extremely far awaynftbem.

Region / Variable Aspir /s/ | Aspir /x/ | Velar In/ Uvd /x/ | Compact
Castilian (1-2/6) No No No Yes Yes
Galician (3) No No Yes Yes Yes
Manchego-murcian (4) Yes No No Yes Yes
Extremaduran (5) Yes No Yes Yes Yes
Eastern Andalusian (7) Yes Yes No No Yes
Andalusian-Caribbean (8-9/14-15) Yes Yes Yes No Yes
Mexican-High Peruvian (10-11/20) No No No No No
Mexican-Central American (12-13) No Yes Yes No Yes
Andean-Amazonic (16-18) No Yes No No Yes
Peruvian Coast (19) No No Yes No Yes
Southern Cone (21-28) Yes No No No Yes

Table 6. Regions defined by variables whose exmfugenerates non-compact areas

©Universitat de Barcelona
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In order to divide this anomalous region that corftem the intersection of the
isoglosses of the four isolated characteristicss mecessary to include an additional
variable, which can either be thjé/A/ merger yeismg or the assibilation of /r/. This is
because, while the Northern and Central Mexicarasarexhibityeismobut no /r/-
assibilation, the High Peruvian area exhibits j6/A/ merger but its inhabitants
typically assibilate the phoneme /r/. Usiggismoas an additional variable implies,
consequently, to divide the region in two areasjctwhcan be labeled “Western
Mexican” (10+11) and “High Peruvian Andean” (20ytht also generates three new
areas that are splits from the Castilian regioe, Amdean-Amazonic region and the
Southern Cone region. Those are the Traditionalil@as area (1), the Equatorial
Andean area (17) and a Bolivian-Paraguayan are&2@@1 which are geographically
compact but whose population does not exceed incasg the 3.2% of the Spanish-

speaking world (see Table 7).

Region / Variable Innov Index | Differ Index | % Populat
Variable: Yeismo
Traditional Castilian (1) 1,00 0,5567 0,58%
Equatorial Andean (17) 3,00 0,4786 2,11%
Bolivian-Paraguayan (21-22) 3,77 0,5407 3,19%
Variable: Assibilation of /r/
Amazonic-Equatorial (17-18) 3,23 0,4567 2,74%
Cordilleran-Chacoan (21-25) 4,12 0,5070 5,18%

Table 7. Comparison of splitted dialect areas

If, conversely, we use /r/-assibilation to divithe tMexican-High Peruvian region,
we only obtain two additional areas (which are alsmpact), whose dimensions are a
bit larger. Those areas are an Amazonic-Equatcegibn (17+18) and a Cordilleran-
Chacoan region (21+22+23+24+25).

Another way to compare the split of the Mexican{HReruvian region that arises
when we use thg/t/A/ merger with the one that occurs when we useshibdation is
to contrast the clustering of the different are&agmwe apply one criterion or the other.
This can be represented through dendrograms suitie ames that appear on Figures 2
and 3. These dendrograms come from comparing Heeclosen characteristics (the
four main ones plugeismog on Figure 2, and the four main ones plus /r/ksgion, on
Figure 3), and the obtained clusters have therafod® with the higher or lower dialect
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closeness evaluated using those charactefistics
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Figure 2. Dendrogram of eight clusters uspegsmo

As Figures 2 and 3 show, the clusterings inducedth®y two schemes are
somehow different. When we evaluate the closenésSpanish dialect areas using
yeismoas a relevant variable, the Traditional Castibaea (CST) is clustered with the
High Peruvian Andean area (AAP) and the Equat&iadean area (ANE). If we use
Ir/-assibilation, conversely, these two last argrasip together with the Amazonic area
(AMZ), and the Traditional Castilian area clustevgh the Modern Castilian area
(CSM), the Valencian area (VAL) and the Manchegordtan one (MMU). Therefore,
if we evaluate these clusterings through a critenb geographic coherence, there is a
significant advantage for the use of /r/-assilnlatas a relevant variable (Figure 3), in

comparison with the use of thg-/A/ merger (Figure 2).

® For an explanation of this kind of analysis, sesénne (2010). Figures 2 and 3 were generated usin
Gabmap.
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Figure 3. Dendrogram of eight clusters using /sitzikation

The results of our comparisons allow to state tkla@ most important
characteristics to define dialect areas in Spaargh/s/-aspiration, /x/-aspiration, /n/-
velarization and /x/-uvularization, plus an addiab characteristic that should be /r/-
assibilation. Due to the inclusion of these lasb tvariables, it is not necessary to
include eitherseseoor yeismo (because these variables have a very large negativ
correlation with /x/-uvularization and /r/-assikita). It is not relevant, either, to
include the other analyzed phonetic variablgsa@sibilation, fi-deaffrication and fi-
voicing), since they refer to relatively unimportaharacteristics whose inclusion is not

necessary for the defined regions to be compact.

3. A sequential method to define dialect areas

The method described in the previous section idam the simultaneous
definition of all the possible regions that aris®ni overlapping the isoglosses
corresponding to the five most relevant phoneticoades. In some regions of the
Spanish-speaking world, however, some of thoseabb$ could be relatively
unimportant, and applying the same criteria toaatlas can imply the identification of

regions that are of little relevance as dialecttur(see Table 6). That Galicia,
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Extremadura, Eastern Andalusia and the Manchegaisturarea are autonomous
dialect regions, for example, is no doubt disprtipoate if we observe that, on the
other hand, the Western Andalusian area appeargechavith the Canarian, Antillean
Caribbean and Continental Caribbean areas, and thHeatSouthern Cone region
(Argentina, Chile, Paraguay and Uruguay) is alsosmered as a single dialect area
(although the posterior introduction of /r/-assabibn as a relevant variable divides it in
two regions).

A way to obtain compact areas of a larger dimen&aoil, presumably, of a higher
significance as autonomous dialect regions) is gplyaa sequential method that
separates dialect areas through a minimum numbehmarfcteristics, and only includes
new variables to divide regions that are considéoedheterogeneous or non-compact.
For the case of the phonetic variables analyzetii;mpaper, such a procedure can be
applied using the five selected characteristica icertain order. If, for example, we
begin by including /x/-uvularization as a relevardriable, then we can isolate a
compact region formed by the Traditional Castilidvipdern Castilian, Galician,
Extremaduran, Manchego-Murcian and Valencian afaesas 1 to 6), which can be
jointly referred to as the “Northern Peninsular Red After that, we could separate a
second region characterized by the presence atgibilation (areas 17, 18, and 20 to
25), which we could name “Andean-Chacoan Regioeé (Sigure 4).

Northern
Peninsular

Western
Mexican

Andean-
Chacoan

Andalusian-
Caribbean

Chilean-
River Plate Peruvian
Coast

Figure 4. Sequential definition of dialect regions
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Once we have defined these two first regions, ltivd tompact region that can be
splitted is the one that comprises the areas stade the phoneme /x/, which in this
case are areas 7 to 9 and 12 to 16 (and that cageberically referred to as
“Andalusian-Caribbean region”). If we now subtrdobm the rest of the Spanish-
speaking world the portion that aspirates the phunés/, then we obtain a new
compact region that includes areas 26, 27 and Bie@h-River Plate region). The only
additional task that we have is to separate thaviar Coast region (area 19) from the
Western Mexican region (areas 10 and 11), for whieh have to use the variable
“velarization of /n/”. With that the Spanish-speaadiworld ends up divided in only six
regions, all of which are compact and dialectolatiyc relevant. Although their
dimensions are quite heterogeneous, all thesengdiave important cities inside their
borders and none of them has less than 4.8% ofotaé population of the Hispanic
world.

The division obtained through this sequential métban be compared with the
one that arises from a clustering analysis using Variables /s/-aspiration, /x/-
aspiration, /n/-velarization, /x/-uvularization ahd-assibilation. On Figure 5 we see
that such a procedure clusters the dialect areas wery similar fashion than the
sequential method, with the difference that the t@érMexican (MXC), Northern
Mexican (MXN) and Peruvian Coast (RBP) areas appegether, and that the region
formed by Paraguay, Eastern Bolivia, Northern Atgenand Northern Chile (ARB-
BOR-TCS-CHN-PAR) appears together with the Chilaver Plate region (CHA-
CUY-RPT) instead of being clustered with the Andesgion (AAP-AMZ-ANE).

|
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Figure 5. Dendrogram of five clusters and five ables
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The sequential mechanism explained can also beaese through the inclusion
of new variables and the division of the obtainegions into smaller ones. On Figure 6,
for example, we have used that mechanism to generadivision of the Spanish-
speaking world in fourteen dialect regions, fivewdiich belong to Spain and nine of
which belong to Latin America. Those are a Northeeminsular region (1+2+3+6), a
Mixed Peninsular region (4+5), an Eastern Andalusegion (7), a Western Andalusian
region (8), a Canarian region (9), a Western Maxicagion (10+11), a Mexican-
Central American region (12+13), a Caribbean redib#t+15), a Northern Andean
region (16), an Andean-Amazonic region (17+18+20Reruvian Coast region (19), a
Cordilleran-Chacoan region (21+22+23+24+25), a&zmlCuyan region (26+27) and a
River Plate region (28). In fact, the method iitdée enough to generate a larger or
smaller number of regions according to the resesismeeds, up to a maximum of
twenty-eight. That number could even be higherafallow for other variables besides

the ten phonetic characteristics analyzed in thfsep.

Canarian

Cordilleran-
Chacoan

Northern
Peninsular

Northern
Andean

Mixed
Peninsular H

Mexic-Central
American

Assib f/

Eastern

©Universitat de Barcelona

Andalusian Andean-
Assib f/ Amazonic

Yes No Peruvian

Coast

Western Caribbean
Andalusian Western Chilean- River Plate
Mexican Cuyan
Figure 6. Generalized sequential definition of @talregions
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4. Final remarks

The main conclusion that we can obtain from thdyasimaperformed in this paper
Is that the most important phonetic variables thngedialect areas in Spanish seem to
be /s/-aspiration, /x/-aspiration, /n/-velarizatidr/-uvularization and /r/-assibilation.
Each of them presents some advantage as a geslicgmarker. While /s/-aspiration,
Ixl-aspiration and /n/-velarization have an averagleie which is close to 0.5 (that is,
they divide the Spanish-speaking world into regiasi®se relative weight is relatively
equivalent), /x/-uvularization and /r/-assibilatiamne by themselves able to generate
compact regions with a certain linguistic homoggneis dialect areas (the Northern
Peninsular region, in the case of /x/-uvularizatiand the Andean-Chacoan region, in
the case of /r/-assibilation).

The abovementioned factors help to obtain a gebggalty coherent result when
we use the five chosen variables for a clustermajyeis. Besides, with the exception of
Ixl-aspiration with respect to /n/-velarizationgsle five phonetic variables have low
correlation indices between themselves, so eat¢hewh is capable to explain different
phenomena than the others. Finally, and as the wiaime of this combination of
variables, we have found that they are the mininpossible set of characteristics
whose isoglosses define compact dialect areasthasds particularly true when we
apply a sequential method like the one proposéldrprevious section.

The reader may wonder why in this set of charasties we have excluded both
the /s/-b/ merger $esed and the j/-/A/ merger yeismg, which are supposed to be the
most relevant phonological variables to descrilgerttgional varieties of Spanish. This
relevance is based on the fact teaseoandyeismoare the only characteristics that
define “phonemic isoglosses”, instead of purelyrgtic or allophonic ones, and part of
the dialectology literature considers that thoseglissses are generally more important.
This is not the case here, probably becagseoandyeismoare so widespread in the
Spanish-speaking world that the population share spéakers that split the
corresponding phonemes is relatively scarce. Bsside the /s®/ split is so highly

correlated with /x/-uvularization, and thg-/A/ split is so highly correlated with /r/-

® For an explanation of this structural theory afgi®ss grading, see Chambers and Trudgill (1999),
chapter 7.
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assibilation, the additional inclusion of these relateristics does not help very much,
provided that /x/-uvularization and /r/-assibilatiare already included in the set of
relevant variables that we have defined. Finallg,als0 have to point out that including
seseo and yeismo as relevant geolinguistic variables can generatgblems of
geographic incoherence when we perform a clustenaysis. Indeed, those inclusions
tend to induce that the Traditional Castilian aiegrouped together with some South
American areas, while the Valencian area tends doclostered with some Latin
American areas that do not aspirate the phonemesds/x/ (Peruvian Coast, Northern
Mexican and Central Mexican).

Phonemic isoglosses are not always more importeant purely phonetic ones in
other languages besides Spanish. In Labov, AshBaerg (2007), for example, we
find that the most relevant phonetic phenomena dtind dialect areas in North
American English are the “Northern Cities Chainf8lI{i.e., the shift in the articulation
points of the phonemest/, /ee/, &/, IA/ and b/), the “Southern Vowel Shift” (i.e., the
shift in the articulation points of the phonemés/il, /e/, £/, /o/ and /u/), the “Canadian
raising” (i.e., the use ofa]] and [aw] as allophones for the diphthongs /aj/ and /aw/)
and the “cot-caught merger” (i.e., the merger efphonemesa/ and 5/). Only the last
of these four characteristics defines a phonenaglass, although in North American
English we can find at least two additional phonetariables (the so-called “father-
bother” and “witch-which” mergers) that also gerteghonemic isoglosses.

Summing up, our result about the importance o&gpiration, /x/-aspiration, /n/-
velarization, /x/-uvularization and /r/-assibilatias the main variables to define dialect
areas in Spanish must be seen as relatively stvahgrovisional. This is so because it
heavily depends on a given spatial distributiontted phonetic variables, and on a
geographic coherence criterion. It neverthelessnse® us that this result can be
relevant for future research that confirms or refile existence of the postulated dialect
borders, and that analyzes if those borders arwealactperceived as important by the

majority of speakers of the Spanish language.
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APPENDIX

REGIONS INCLUDED IN THE POPULATION FIGURES OF THE DEFINED DIALECT AREAS

1) Traditional Castilian Area (CST): Provinces dé¥a, Burgos, Lérida, Palencia,
Rioja, Segovia, Soria and Valladolid (Spain).

2) Modern Castilian Area (CSM): Provinces of Asasti Avila, Baleares,
Barcelona, Cantabria, Cuenca, Girona, Guadalafamguzcoa, Huesca, Leon, Madrid,
Navarra, Rioja, Salamanca, Tarragona, Teruel, Dol¥izcaya, Zamora and Zaragoza
(Spain).

3) Galician Area (GAL): Provinces of La Corufia, bugrense and Pontevedra
(Spain).

4) Manchego-Murcian Area (MMU): Provinces of AlbsgeAlicante, Ciudad
Real and Murcia (Spain).

5) Extremaduran Area (EXT): Provinces of Badajod @aceres (Spain).

6) Valencian Area (VAL): Provinces of Castellon araencia (Spain).

7) Eastern Andalusian Area (AOR): Provinces of Afiae Cérdoba, Granada,
Jaén and Melilla (Spain).

8) Western Andalusian Area (AOC): Provinces of @adleuta, Huelva, Malaga
and Seville (Spain).

9) Canarian Area (CAN): Provinces of Las PalmasBemnkrife (Tenerife).

10) Northern Mexican Area (MXN): States of Baja i@ahia Norte, Baja
California Sur, Chihuahua, Durango, Nayarit, SiaalBonora and Zacatecas (Mexico).

11) Central Mexican Area (MXC): States of Aguasmates, Coahuila, Colima,
Guanajuato, Guerrero, Hidalgo, Jalisco, Mexico, hdamcan, Morelos, Nuevo Ledn,
Puebla, Querétaro, San Luis Potosi, Tamaulipasxcdala and Distrito Federal
(Mexico).

12) Eastern Mexican Area (MOR): States of CampeCaxaca, Quintana Roo,
Tabasco, Veracruz and Yucatan (Mexico).

13) Central American Area (CAM): Republics of Gua#ta, Honduras, El
Salvador, Nicaragua, Costa Rica and state of Chi@ylaxico).

14) Antillean Caribbean Area (ANT): Dominican Repap Cuba and Puerto

Rico.
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15) Continental Caribbean Area (CAC): Republic @in®ma, departaments of
Atlantico, Bolivar, Cauca, César, Choco, Cérdolmm@uajira, Magdalena, Narifio, San
Andrés, Sucre and Valle (Colombia), provinces ofCEd, Esmeraldas, Guayas, Loja,
Manabi and Galapagos (Ecuador) and states of Anagz@mzoategui, Apure, Aragua,
Balinas, Bolivar, Carabobo, Cojedes, Delta Amacufalcon, Guarico, Miranda,
Monagas, Nueva Esparta, Portuguesa, Sucre, Vaigscuy, Zulia and Distrito
Capital (Venezuela).

16) Northern Andean Area (ANN): Departaments ofidapiia, Arauca, Bogota,
Caldas, Casanare, Cundinamarca, Huila, Meta, Mit8antander, Quindio, Risaralda,
Santander, Tolima and Vichada (Colombia) and stafelsara, Mérida, Tachira and
Trujillo (Venezuela).

17) Equatorial Andean Area (ANE): Departaments afyd&a and Putumayo
(Colombia) and provinces of Azuay, Bolivar, Caf@grchi, Chimborazo, Cotopaxi,
Imbabura, Los Rios, Morona, Napo, Orellana, Past@&iahincha, Sucumbios,
Tungurahua and Zamora (Ecuador).

18) Amazonic Area (AMZ):. Departaments of Amazon&aqueta, Guainia,
Guaviare and Vaupés (Colombia) and departamengnuzonas, Loreto, Madre de
Dios y Ucayali (Peru).

19) Peruvian Coast Area (RBP): Departaments of simcArequipa, Cajamarca,
Callao, Ica, La Libertad, Lambayeque, Lima, MoquegRiura, Tacna and Tumbes
(Peru).

20) High Peruvian Andean Area (AAP): Departamerité\purimac, Ayacucho,
Cusco, Huancavelica, Huanuco, Junin, Pasco, Pudo Sam Martin (Peru) and
departaments of Chuquisaca, Cochabamba, La Pamy @rd Potosi (Bolivia).

21) Eastern Bolivian Area (BOR): Departaments ohiB®ando and Santa Cruz
(Bolivia).

22) Paraguayan Area (PAR): Republic of Paraguay amainces of Chaco,
Corrientes, Formosa and Misiones (Argentina).

23) Argentine-Bolivian Area (ARB): Departament ofarfja (Bolivia) and
provinces of Catamarca, Jujuy, La Rioja and San J&egentina).

24) Tucuman-Saltean Area (TCS): Provinces of S&tmtiago del Estero and
Tucuman (Argentina).

25) Northern Chilean Area (CHN): Regions of Antadatp, Arica, Atacama,
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Coquimbo and Tarapaca (Chile).

26) Southern Chilean Area (CHA): Regions of Araudaaryseén, Biobio, Los
Lagos, Los Rios, Magallanes, Maule, O’Higgins, eyt and Valparaiso (Chile).

27) Cuyan Area (CUY): Provinces of Mendoza and Sans (Argentina).

28) River Plate Area (RPT): Republic of Uruguay g@navinces of Buenos Aires,
Chubut, Cérdoba, Entre Rios, La Pampa, NeuquénNR@o, Santa Cruz, Santa Fe,

Tierra del Fuego and Capital Federal (Argentina).
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