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Metaphony targeting high-mid vowels /e, o/ is a characteristic of Central 
Veneto, a dialect of Veneto spoken in northeastern Italy. In a closely related 
understudied dialect spoken in southern Brazil, namely Brazilian Veneto (locally 
known as Talian), metaphony is also observed. Although the phenomenon is 
reported as variable for both dialects, little is known about how such variation 
is structured. In this paper, we explore the structural conditioning of metaphony 
in Talian through a corpus study. First, we introduce the Talian Corpus, a corpus 
of written materials in Talian that promotes the linguistic study of this variety. 
We then show that metaphony in this dialect is asymmetrical, as /e, o/ exhibit 
different rates of application, which are conditioned by number of syllables in 
the word and morphology. Finally, we formalize this asymmetry using a MaxEnt 
Grammar. 
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1. Introduction

Many Italo-Romance languages exhibit metaphony, which may 
target mid vowels (high-mid and/or low-mid) as well as low vowels 
(e.g. Maiden 1987; Savoia & Maiden 1997). In this paper, we discuss 
the patterns of metaphony observed in Brazilian Veneto (locally known 
as Talian), an understudied dialect of Veneto spoken in several parts of 
Brazil that is closely related to Central Veneto. In Talian, like in Central 
Veneto, metaphony targets stressed high-mid vowels (/e, o/) and is trig-
gered by a posttonic /i/ (in final position in the case of Talian; e.g. 
/ˈpesi/ → [ˈpisi] ‘fish.pl’, /ˈkonti/ → [ˈkunti] ‘buck.pl (money)’). Like 
in Central Veneto, metaphony applies variably in Talian (Guzzo 2022), 
although its conditioning factors are unclear. 

Our objective is to explore the structural conditioning of met-
aphony in Talian through a corpus study based on written data. The 
data in question were extracted from the Talian Corpus, which includes 
sentences and words in written Talian obtained from various sources. 
Since Talian has no standardized orthography (see e.g. Luzzatto 2000), 
the writers may be following their own intuitions about language use in 
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their texts. In the case of metaphony (and other variable phenomena), 
the writers’ spelling may be reflecting their own productions. Given 
that Talian’s phoneme inventory is relatively simple (with seven vowels 
in stressed position; Guzzo 2022), sound-letter correspondence may in 
effect be used as a tool for representing variable processes in orthogra-
phy (with, for example, orthographic i and u being used to indicate met-
aphony in items such as pissi ‘fish.pl’ and cunti ‘buck.pl’, respectively). 
Indeed, orthography has been shown to reflect phonological patterns 
even when spelling is standardized (e.g. Eisenstein 2015).

In what follows, we first discuss the Veneto dialect under study, 
since its development in Brazil has a number of particularities. In the 
subsequent sections, we describe metaphony in Talian as well as the 
tools that we used for developing our corpus and for extracting the met-
aphony data. Afterwards, we present and discuss our results. As will be 
shown below, we found an asymmetry in the application of metaphony 
for target /e/ and /o/, which is conditioned by both phonological and 
morphological factors. These results are formalized using a MaxEnt 
Grammar (Goldwater & Johnson 2003; Hayes & Wilson 2008). We con-
clude by laying out some directions for future research.

2. The Talian language

Talian developed in Brazil with Italian immigration, which started 
in the mid 19th century. In southern Brazil, which is where most Talian-
speaking communities are located, the first settlements of Italian immi-
grants were founded in 1875. Immigrants initially settled mostly in 
the region known as Italian Immigration Area (or IIA, which roughly 
corresponds to the cluster of dots in Figure 1; De Boni & Costa 1979; 
Frosi & Mioranza 2009), in the state of Rio Grande do Sul. The other 
southern Brazilian states (namely, Santa Catarina and Paraná), as well 
as the southeastern states (especially São Paulo and Espírito Santo), also 
received massive waves of Italian immigrants (see e.g. Loriato 2019). 
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Figure 1. Municipalities where Talian is an official language in the state of Rio Grande do 
Sul, in southern Brazil.

Most immigrants who settled in the IIA (and also in other areas of 
Brazil) were from the Veneto region in today’s Italy, and spoke a Veneto 
dialect (see Table 1). Since immigration to southern Brazil was imple-
mented mainly with the objective of occupying scarcely populated areas, 
most Italian immigrant communities did not have any sustained contact 
with Portuguese-speaking communities, nor with other immigrant com-
munities that had settled in neighboring territories (De Boni & Costa 
1979; Frosi & Mioranza 2009). In addition, land assignment followed 
immigrants’ order of arrival, which resulted in many Italian communities 
exhibiting a mixture of languages and dialects (Frosi & Mioranza 1983).

Region of origin %

Veneto 54

Lombardia 33

Trentino–Alto Adige 7

Friuli–Venezia Giulia 4.5

Others 1.5

Table 1. Regions of origin of Italian immigrants (Frosi & Mioranza 2009).
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These factors promoted the development of a Veneto-based koine in 
these communities (Frosi & Mioranza 1983).1 This koine (Talian) shares 
many similarities with other Veneto dialects, especially Central Veneto 
(see e.g. Guzzo 2022; Frasson 2020; this dialect is also referred to as 
Padovano-Vicentino-Polesano, Zamboni 1974).2 Regarding its phonolo-
gy, Talian is similar to other Veneto dialects in that it has a seven-vowel 
system in stressed position (/i, e, ɛ, u, o, ɔ, a/), a five-vowel system in 
pretonic position (/i, e, u, o, a/), and a trisyllabic window for stress 
assignment. Talian also shares most of its consonants with other Veneto 
varieties (except for bilabial and dental fricatives, which are present in a 
few varieties but absent in Talian; Guzzo 2022; see also Zamboni 1974). 
Like Central Veneto, Talian exhibits metaphony of stressed /e, o/. In the 
next section, we describe the process of metaphony in Talian, tracing 
parallels with its application in Central Veneto.

3. Metaphony in Talian

In many Romance languages, metaphony may target various vowel 
heights, from low to high-mid (see e.g. Maiden 1987; Savoia & Maiden 
1997). In the Veneto varieties that exhibit metaphony, namely Central 
Veneto and Talian, the phenomenon is much more constrained, in that 
it is limited to targeting stressed /e, o/, and it is triggered by posttonic 
/i/ (Zamboni 1974, Frosi & Mioranza 1983, Belloni 2009, Walker 2005, 
2010, Perrone 2016, Guzzo 2022). In Talian, metaphony seems to be 
triggered only by final /i/, while in Central Veneto the trigger may also 
be in non-final position (Walker 2005).

In both Talian and Central Veneto, the trigger vowel is usually a 
separate morpheme – either the plural masculine morpheme or the sec-
ond person singular inflection, as exemplified in (1). However, metaph-
ony may also apply in monomorphemic words (e.g. /ˈd͡ʒeɾi/ → [ˈd͡ʒiɾi] 
‘yesterday’, /ˈloɾi/ → [ˈluɾi] ‘they.masc’). The examples in (1) are from 
Talian – the target stressed vowels are in bold, while unstressed vowels 
that can also be targeted by the process (i.e. in words with antepenulti-
mate stress) are underlined. All final /i/s in the words in (1) and in the 
examples that follow correspond to a separate morpheme.
 
(1) a. Antepenultimate stress
  ˈzoveni ~ ˈzuvini ‘young.pl’
  ˈgɾostoli ~ ˈgɾustuli ‘type of pastry.pl’
 b. Penultimate stress
  ˈovi ~ ˈuvi ‘egg.pl’
  ˈkoɾi ~ ˈkuɾi ‘run.2sg’



A corpus-based approach to map target vowel asymmetry in Brazilian Veneto metaphony

119

  ˈpesi ~ ˈpisi ‘fish.pl’
  ˈbevi ~ ˈbivi ‘drink.2sg’
 c. Final stress
  faˈzoi ~ faˈzui ‘bean.pl’ (sg /fazol/)
  niˈsoi ~ niˈsui ‘bedsheet.pl’ (sg /nisol/)

As the examples in (1) suggest, metaphony is variable in Talian, 
similarly to what is observed in Central Veneto (Walker 2005). In addi-
tion, the phenomenon applies to any stress position within the trisyl-
labic window, as well as to posttonic syllables with /e, o/. In the case 
of words with antepenultimate stress, metaphony may apply to the 
unstressed non-final syllable when there is no stressed high-mid vowel, 
as exemplified in (2). However, non-high-mid stressed vowels are not 
affected.

(2)  ˈɔmeni ~ ˈɔmini, and not *ˈomini, *ˈumini ‘man.pl’
  ˈpɛɾsegi ~ ˈpɛɾsigi, and not *ˈpeɾsigi, *ˈpiɾsigi ‘peach.pl’

Regarding metaphony in final syllables, in Talian the process seems 
to display a target vowel asymmetry, since it appears to apply only with 
stressed /o/, but not with stressed /e/. In other words, in examples with 
target /e/ equivalent to those in (1c), metaphony does not apply (e.g. 
/kaˈvei/ → *[kaˈvii] ‘hair.pl’, from /kaˈvel/ ‘hair.sg’). This seems to 
contrast with Central Veneto, where forms such as [ˈkɾii] ‘believe.2sg’ 
(alternating with [ˈkɾei]) are found (Walker 2005).3 

Metaphony may also variably spread to pretonic vowels. This has 
been observed in both Talian and Central Veneto (Walker 2005, Guzzo 
2022), as illustrated in (3). The examples in (3) are also from Talian. 
With pretonic vowels, a target vowel asymmetry also seems to be found, 
given that pretonic /o/ tends to undergo metaphony more frequently 
than pretonic /e/ (Walker 2005).

(3)  boˈtoni ~ boˈtuni ~ buˈtuni ‘button.pl’
  omeˈneti ~ omeˈniti ~ omiˈniti ‘man.dim.pl’

Regarding the examples in (3), two additional observations should 
be made. The first one is that metaphony applies to both root vowels 
and suffix vowels (e.g. in [omeˈneti] and its related forms, the stressed 
vowel is in the diminutive suffix, whose singular form is [-eto]). The sec-
ond observation is that, in words with multiple pretonic vowels (such as 
[omeˈneti]), metaphony spreading to pretonic position may not target all 
pretonic vowels.

 As indicated above, metaphony in Talian (as well as in Central 
Veneto) is a variable process. Although the main conditioning factors 
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for the application of metaphony are well understood (i.e. stress, quality 
of the target and trigger vowels), little is known about how the varia-
tion involving metaphony is structured in the language. It is uncertain 
whether the variation is constrained by segmental context (such as the 
type of consonant that precedes or follows the target vowel), prosodic 
factors (such as number of syllables in the word), or morphological fac-
tors (such as the target vowel being in the root or in a suffix). In addi-
tion, it is unclear whether the target vowel asymmetries observed with 
metaphony in final and pretonic syllables are also found in other posi-
tions.

As previously mentioned, in this paper, we probe the factors that 
condition metaphony in Talian by examining data from a corpus of writ-
ten materials (the Talian Corpus). Before we proceed to the discussion of 
the patterns found in our data, we describe how the corpus was consti-
tuted, as well as how the relevant data were extracted from it.

4. The Talian Corpus

The first challenge in creating a corpus of written materials for any 
understudied language is to gather analyzable data, which will often 
require scanning and digitizing physical texts. Our texts consist of book 
excerpts as well as newspaper articles published in Correio Riograndense, 
one of the oldest newspapers in Brazil (founded in 1909, with head-
quarters in Caxias do Sul, in the state of Rio Grande do Sul), and in 
O Florense (founded in 1986, with headquarters in Flores da Cunha, 
Rio Grande do Sul).4 The language of these newspapers is Portuguese; 
however, both have sections (usually of one page or column) written 
in Talian. The articles from O Florense are written by a single author, 
whereas the articles from Correio Riograndense and the book excerpts are 
authored by various individuals. Many of the texts (from all sources) are 
based on the authors’ personal experiences, revealing that Talian was 
their childhood language.5 

While articles from O Florense are available online in a format 
that can be copied and pasted into a text editor, articles from Correio 
Riograndense are available online as images, and thus need to be digi-
tized to be analyzed. In the case of book excerpts, none of the books that 
have been included in the corpus are available online. As a result, these 
excerpts need to be scanned and subsequently digitized. 

Once the book excerpts and articles from Correio Riograndense are 
collected, we use OCR (optical character recognition) to turn all images 
into editable text. In the case of Correio Riograndense, however, each 
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article page typically contains more than one article of interest as well 
as figures in them, and many key texts are originally printed in multiple 
columns, which is not appropriate for OCR given the presence of mul-
tiple breaks per line – see an example in Figure 2, where there are two 
texts in Talian, both of which have been included in the corpus (high-
lighted). Therefore, each article page needs to be prepared prior to OCR. 
The preparation involves (i) removing any non-text objects from the 
page, (ii) extracting all articles on the page to save them as individual 
files, and (iii) verticalizing texts spanning over multiple columns (e.g. 
Difesa del regno in Figure 2). Once each article is its own separate image 
file, we OCR all files using Tesseract (Smith 2007) in R (R Core Team 
2023).

Figure 2. A typical raw text sample from Corrreio Riograndense used in the Talian corpus. 
Articles in Talian are highlighted in red.
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Tesseract is a cross-platform OCR engine created in the late 1980s 
by Hewlett-Packard. As of 2006, the engine is sponsored and devel-
oped by Google. Tesseract recognizes over 100 languages, and can be 
trained to include any language of interest. The engine can be used via 
command-line as well as through packages and libraries developed for 
different languages – e.g. R (tesseract) and Python (pytesseract). In our 
corpus, we use Tesseract both via command-line, in conjunction with 
ImageMagick for image preparation (The ImageMagick Development 
Team 2021), and via R with the tesseract package (Ooms 2021). In our 
case, we use trained data from Standard Italian, which offers the best 
orthographic approximation for Talian among the languages supported 
by Tesseract. 

Once the texts are OCR’ed, they are manually checked for any 
processing errors. We then employ a series of R scripts to tokenize, syl-
labify, assign stress, and phonetically transcribe the data. These scripts 
take into account the phonotactic patterns of Talian as well as predict-
able phonological characteristics of the language. For example, stress 
in our corpus is assigned based on orthographic diacritics present in the 
original text, which indicate irregular stress, as well as the presence of 
a final heavy syllable (i.e. a final syllable ending in VV or VC), in which 
case stress is final. 

Stress is not always predictable in our corpus, though, especially 
given that orthography is not standardized in Talian (and authors may 
not mark irregular stress in a consistent way). As a result, we estimate a 
conservative error rate of approximately 5% for stress assignment in the 
words in our corpus with our scripts. This estimate is based on ten sepa-
rate samples of 100 random polysyllabic words each, which had an aver-
age error rate of 3.6% overall in stress assignment (s = 1.8%). 

Finally, once words are assigned stress, IPA transcription is gen-
erated with two separate scripts, which convert authors’ observable 
orthographic conventions to phonetic symbols. As we will see below, 
the quality of mid vowels in the relevant data was checked manually. 
The corpus is then compiled using the RData format, which ensures bet-
ter compression, metadata preservation, and better structural integrity. 
Figure 3 illustrates all the steps involved in the creation of our cor-
pus, which at the time of this writing has 237,774 words. The corpus 
can be accessed from an Open Science Framework repository at <osf.
io/63nrx>. 
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Figure 3. Steps involved in creating the Talian corpus. Final output is an RData file.

In the next section, we describe how the metaphony data were 
extracted from our corpus, as well as how these data were coded and 
analyzed.

5. Methods

The data analyzed in this article were extracted from the Talian 
Corpus, based on texts from 40 authors.6 In order to obtain all the words 
that could undergo metaphony, we created an R script that identified 
all the words ending in /i/ with an underlying mid vowel in stressed 
position (which could be orthographically represented as {i u} or {e o}, 
that is, with or without metaphony). The script focused on polysyllabic 
words, since monosyllables that offer context for metaphony seem to be 
very limited in the language – or at least in our corpus, where only one 
monosyllabic lexical item seemed to be a reasonable candidate for met-
aphony (namely, [vui] ‘want.1sg’). However, it is unclear whether this 
monosyllable in effect exhibits metaphony, as there are no alternations 
between high and mid vowel for it in the data.7 As expected, there were 
no monosyllables with [ii] (see discussion in Section 3).

The polysyllabic words that were extracted from our corpus were 
manually checked by the second author, a heritage speaker of Talian, for 
quality of the stressed mid-vowel, given that it is not possible to predict 
whether orthographic {e o} represent low- or high-mid vowels. The use 
of diacritics is not of much help in this case – even though authors use 
diacritics relatively consistently to mark for irregular stress, these dia-
critics are not used with the same consistency to mark for vowel quality. 
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The verification of mid-vowel quality was also supported by the phonet-
ic transcription in Luzzatto’s (2000) Talian-Portuguese dictionary.

After mid-vowel verification, tokens with underlying /ɛ, ɔ/ were 
excluded. The total number of tokens with context for metaphony was 
3085. Examples of target items are shown in (4) in orthographic form. 
Metaphony was implied for the items spelled with a stressed high vowel 
(in place of a high-mid vowel; see (4b)).

(4)  Examples of target items (orthographic form)
  a. Non-application of metaphony:
  senti ‘feel.2sg’ 
  amori ‘love.pl’
  dóveni ‘young.pl’
  b. Application of metaphony:
  curri ‘run.2sg’ (alternative form: corri)
  cagniti ‘dog.dim.pl’ (alternative form: cagneti)
  fasui ‘bean.pl’ (alternative form: fasoi)

All the items were coded for application of metaphony (response 
variable) as well as for the following predictor variables: target vowel 
quality (/e/ or /o/), number of syllables in the word, morphology 
(whether the target vowel is in the root or in a suffix), onset and coda 
of the target syllable, and onset of the trigger syllable. In our analysis 
below, we focus specifically on words with penultimate stress with two 
or three syllables (n = 2091; 487 unique), given their representative-
ness in the data. As we will see in what follows, the predictor variables 
of statistical relevance here are number of syllables and morphology, 
and there is an asymmetric behavior between the target vowels, simi-
larly to what has been observed with metaphony in final and pretonic 
position (see Section 3). 

6. Results and analysis

Before we proceed to the analysis of metaphony in words with 
penultimate stress, we briefly examine the patterns that were obtained 
for target words with antepenultimate and final stress. There were 272 
items in the corpus with antepenultimate stress which offered context 
for metaphony. In these items, the target vowel could be in antepenulti-
mate and/or penultimate position (there were 191 items with target /e/ 
and 81 with target /o/). Metaphony with antepenultimate stress applied 
in 38 (14%) of these items. In the data, most cases of application with 
antepenultimate stress target the penultimate syllable (the word òmini 
‘man.pl’ alone comprises 30 tokens). In the case of òmini, metaphony 
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is blocked in the stressed syllable as it exhibits a low-mid vowel (see 
(2)). Regarding other words with antepenultimate stress in the data, on 
the other hand, both the antepenultimate and the penultimate syllable 
could display metaphony, as they both have high-mid vowels underly-
ingly. However, metaphony targeting both the antepenultimate and the 
penultimate syllable is not observed in the data. What we find instead 
is metaphony targeting either the penultimate syllable (but not the 
antepenultimate; e.g. giovini ‘young.pl’) or the antepenultimate syllable 
(and skipping the penultimate; dùveni ‘young.pl’, grústoli ‘type of pastry.
pl’). The latter case appears to contrast with what has been observed in 
Central Veneto, where a high-mid vowel in posttonic position invariably 
raises when antepenultimate /e, o/ are targeted (Walker 2005). 

There were 158 items with final stress in the corpus which offered 
context for metaphony (45 with /e/, 113 with /o/). As expected, met-
aphony is not observed with underlying stressed final /e/, as it would 
result in a [ii] string (see Section 3). With final stressed /o/, metaphony 
applies in 18 tokens (11.4% of the items with final stress). Examples of 
metaphony with final stress are fasui ‘bean.pl’, pignui ‘pine seed.pl’, nis-
sui ‘bedsheet.pl’.

Let us now turn to the items under focus in our analysis, namely 
words with penultimate stress and two or three syllables. In these items 
(n = 2091), metaphony is observed 18.3% of the time (i.e. in 383 
tokens). Figure 4 shows the proportion of metaphony in these items. As 
we can see, metaphony is more frequent with /o/ than with /e/, with a 
potential interaction between target vowel and number of syllables in 
the word: whereas with stressed penultimate /e/ metaphony is more fre-
quent in words with three syllables, with stressed penultimate /o/ met-
aphony seems to be slightly more frequent in words with two syllables. 

To model the data, we ran a mixed-effects logistic regression with 
a by-author random intercept – as previously mentioned, given that no 
standard orthography exists for Talian, authors can potentially show dif-
ferent patterns of metaphony. Target vowel (targetV) and number of syl-
lables (nSyl) were the predictors included in the model (main effects and 
interaction). Additional variables, such as segmental quality of onsets 
and codas (including their sonority), had no systematic effect in the data 
and were therefore not considered in our final model. The model esti-
mates and associated 95% confidence intervals are provided in Figure 5, 
where the intercept represents two-syllable words with target vowel /o/. 
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Figure 4. Proportion of metaphony by target vowel in two- and three-syllable words. 

In Figure 5, effect sizes (β̂) are provided in log-odds – by-author 
random intercepts are not shown (s2=2.1). Negative estimates indi-
cate a lower probability of metaphony. For example, for targetV [e], 
β̂=-1.26,95% CI=[-1.68, -0.86]. This effect can be interpreted as 
follows: for two-syllable words (our reference level in the model), 
metaphony with /e/ is less likely than metaphony with /o/. nSyl 
[3] indicates that there is no statistically significant effect of num-
ber of syllables when the vowel is /o/, our reference level. If we 
look back at Figure 4, this result is unsurprising, given the standard 
errors observed for /o/. Finally, and more importantly, the interaction 
between number of syllables and target vowel shows a significant effect: 
β̂=1.01,95% CI=[0.42, 1.61]. This, again, is not surprising given the 
patterns in Figure 4, since the effect of number of syllables is not con-
stant across target vowels. For example, if we hold /e/ constant and go 
from two- to three-syllable words, we see a substantial increase in the 
percentage of metaphony in Figure 4. This is mirrored in our positive 
effect size in the model.
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Figure 5. Estimates (log-odds) and associated 95% confidence intervals.  
Model specification: metaphony ~ targetV * nSyl+(1 | author) 

Thus far, we can see an asymmetrical trend in our data: whereas 
for /e/ we see more metaphony in three-syllable words, the opposite 
seems to be the case for /o/, which displays more metaphony in two-
syllable words, even though this trend is not statistically significant. 
This asymmetry was shown in our models’ estimates in the significant 
interaction between number of syllables and target vowel. The ques-
tion is what could be driving such an asymmetry. One potential factor 
involves lexical statistics. As shown in Figure 6, once we look at all two- 
and three-syllable words containing orthographic {e o} in penultimate 
position in our corpus (n = 54,748), we observe the same asymmetry: 
{e} appears more often in penultimate position in three-syllable words, 
while {o} appears more often in penultimate position in two-syllable 
words. These similarities between the rates of application of metaphony 
and the lexical distribution of target vowels is consistent with the idea 
that more frequent forms in one’s lexicon are treated less faithfully (e.g. 
van Oostendorp 1997, Itô & Mester 2001, Coetzee & Kawahara 2013). If 
that is indeed the case, the authors of our texts are applying metaphony 
more often to patterns which are more frequent in their lexica.
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Figure 6. Frequency of {e o} in penultimate position in the corpus (n = 54,748).

Next, we look at morphology: are target vowels more susceptible 
to metaphony when they are in the root, as opposed to when they are in 
a suffix? As previously mentioned, we coded all the target vowels as 0 
(not in root) or 1 (in root). Figure 7 shows that, for morphology, we find 
an asymmetrical pattern once again: whereas for /e/ we observe more 
metaphony when the target vowel is not in the root (e.g. cagn-it-i ‘dog.
dim.pl’, the target vowel is bolded), the opposite is true for /o/ (e.g. 
colur-i ‘color.pl’). These trends are statistically confirmed by a mixed-
effects logistic regression – estimates are shown in Figure 8.

Figure 7. Proportion of metaphony by target vowel by presence of target vowel in root.
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Figure 8. Estimates and associated 95% confidence intervals.  
Model specification: metaphony ~ targetV * targetInRoot+(1 | author)

In summary, our corpus data point to a target vowel asymmetry 
in Talian metaphony observed in penultimate syllables, which is con-
strained by number of syllables in the word and morphology (see Table 
2). If this asymmetry is present in speakers’ grammars, the question is 
how we can model such patterns in a way that takes into account the 
potential effect of lexical statistics.

/e/ /o/

Entire corpus more frequent in 3-syl words more frequent in 2-syl words

Target items more metaphony in 3-syl words more metaphony in 2-syl words

Vowel in root less metaphony more metaphony

Table 2. Summary of results for penultimate /e, o/.

7. Formalizing metaphony in Veneto

To formalize our results, we need a framework that allows for the 
variable application of metaphony. Constraint-based probabilistic frame-
works such as Maximum Entropy Grammar (e.g. Goldwater & Johnson 
2003; Wilson 2006; Hayes & Wilson 2008) can easily accomplish such a 
task. In a MaxEnt grammar, constraints are weighted in such a way that 
the cost of violating constraint C is proportional to the weight of said 
constraint, i.e. wC. 
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In addition to a probabilistic framework such as MaxEnt, we also 
need some form of ‘lexical regulation’ to capture the potential effect of 
lexical statistics discussed above. We follow Coetzee & Kawahara (2013) 
and assume that faithfulness constraints have a scaling factor that per-
turbs their weight on the basis of the lexical distribution of a relevant 
pattern. For example, if pattern P is more frequent in the lexicon, then 
the weight of faithfulness constraints for P are scaled down in such a 
way that changing P is less costly in the grammar. This captures the gen-
eralization that higher frequency tends to correlate with less faithfulness 
on the surface.

Finally, we need to motivate metaphony itself in the grammar. We 
follow Walker (2005, 2010), who proposes that a [+high] feature in a 
posttonic syllable must be associated to the stressed syllable. This can be 
captured with a licensing constraint, as discussed below. Figure 9 illus-
trates feature licensing in Talian metaphony.

Figure 9. [+hi] licensing resulting in metaphony in Talian.

To illustrate how we can formalize the asymmetry in the appli-
cation of metaphony with target /e, o/ in penultimate position in 
two- and three-syllable words, our grammar will rely on the follow-
ing constraints. Ident[hi] penalizes divergences in vowel height (that 
is, involving the feature [+high]) between the input and the out-
put. As we will see below, this constraint can be scaled in order to 
reflect the differences observed between two- and three-syllable words. 
License([+hi]posttonic, σ́), on the other hand, ensures that a stressed high-
mid vowel will be raised to [+high]. Contrary to Walker (2005, 2010), 
we assume that licensing involves the unstressed final vowel only, rather 
than any posttonic vowels, since we have no evidence in our data that 
metaphony is triggered by /i/ in other posttonic positions. Finally, 
OCP-V (Obligatory Contour Principle; Leben 1973) penalizes identical 
vowels in adjacent syllables. The consequence of this constraint is that 
metaphony with /e/ will be less favored than metaphony with /o/, giv-
en that the phenomenon is invariably triggered by word-final /i/. This is 
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one way to account for the overall higher rates of metaphony with tar-
get /o/ in Figure 4 – it is also well motivated, given that less than 14% 
of words in our corpus contain identical vowels in adjacent syllables 
within the stress domain. These constraints are summarized in (5).

(5) Constraints8

 Ident[hi]:  every [high] in the output must have a correspondent in the input
 License([+hi]posttonic, σ): the unstressed final [+high] must be associated to the stressed syllable
 OCP-V:  vowels in adjacent syllables must not be identical

Our present analysis focuses solely on the target vowel asymme-
try between penultimate /e, o/ observed in words with two and three 
syllables. It does not include the asymmetry between /e, o/ regarding 
morphology. As discussed in the previous section, /e/ undergoes met-
aphony more frequently when it is outside the root, while /o/ undergoes 
the process more frequently when it is in the root. We contend that this 
pattern can be accounted for by a weighted constraint such as Identmorph, 
which penalizes differences in input-output correspondence for vowels 
inside and outside the root.

Turning to the patterns under analysis, Tableaux 1-4 illustrate how 
two- and three- syllable words with a target vowel in penultimate posi-
tion are evaluated. At the top of each tableau, we see the weight of each 
constraint. Superscript ‘+’ indicates that the weight for Ident[hi] will 
be scaled on the basis of lexical statistics for a given word/pattern. The 
column H(x) simply sums over all the violations of a given candidate 
(multiplied by the weight of said violations). P*(x) is our MaxEnt Score, 
which is calculated by exponentiating the negated value given in H(x). 
Finally, P(x) simply calculates the probability for a candidate to sur-
face – note that this number depends on the size of the set of candidates 
being evaluated. For convenience, column R indicates the real propor-
tion of application/non-application of metaphony found in our data. 
Since the application of metaphony is dependent on stress, the position 
of stress is indicated in the input below.9 

The scaling factors assumed here are: e-i2syl = 1, e-i3syl = 0.4, o-u2syl 
= 1, and o-u3syl = 1.7. These are illustrative factors in order to capture 
the empirical patterns we observe. Ultimately, scaling factors should be 
interpreted relative to the constraint weights they modulate, just like 
constraint weights should be interpreted relative to each other, not in 
isolation. For example, for a two-syllable input such as /ˈpes-i/ ‘fish.
pl’, in Tableau 1, we must add 1 to the weight of Ident[hi]. In Tableau 
2, on the other hand, where we have a three-syllable input (/kalˈset-i/ 
‘sock.pl’), we add 0.4 to the weight of Ident[hi]. In both tableaux, 
we can easily generate probabilities (P(x)) that approximate what we 
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observe in the data (R). Tableaux 3 and 4 demonstrate the same analysis 
for target /o/. Notice that the scaling factors for three-syllable words are 
different between e-i and o-u, which is necessary to capture the asym-
metry found in the data. 

‘fish.pl’ w=1+1 w=1 w=0.8

/ˈpes-i/ Ident OCP Lic[+hi] H(x) P*(x) P(x) R

[ˈpesi] 1 0.8 0.449 0.90 0.898

[ˈpisi] 1 1 3 0.05 0.10 0.102

Tableau 1. Metaphony with target /e/ in penultimate position in two-syllable words.

‘sock.pl’ w=1+0.4 w=1 w=0.8

/kalˈset-i/ Ident OCP Lic[+hi] H(x) P*(x) P(x) R

[kalˈseti] 1 0.8 0.449 0.83 0.837

[kalˈsiti] 1 1 2.4 0.091 0.17 0.163

Tableau 2. Metaphony with target /e/ in penultimate position in three-syllable words.

‘buck.pl’ w=1+1 w=1 w=0.8

/ˈkont-i/ Ident OCP Lic[+hi] H(x) P*(x) P(x) R

[ˈkonti] 1 0.8 0.449 0.77 0.773

[ˈkunti] 1 2 0.135 0.23 0.227

Tableau 3. Metaphony with target /o/ in penultimate position in two-syllable words.

‘color.pl’ w=1+1.7 w=1 w=0.8

/koˈlor-i/ Ident OCP Lic[+hi] H(x) P*(x) P(x) R

[koˈlori] 1 0.8 0.449 0.87 0.796

[koˈluri] 1 2.7 0.067 0.13 0.204

Tableau 4. Metaphony with target /o/ in penultimate position in three-syllable words.
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As Tableaux 1-4 indicate, the patterns for metaphony in two- and 
three-syllable words with penultimate stress in Talian can be captured with 
Ident[hi], OCP and Lic([+hi]posttonic, σ́) as weighted, scalable constraints.

8. Final remarks

By examining a large corpus of written Talian, we uncovered a tar-
get vowel asymmetry in the application of metaphony. Because Talian 
is an understudied language and lacks standardized orthography, our 
assumption was that written data might be a proxy for the grammar 
of the language, insofar as authors whose texts contain higher rates of 
orthographic metaphony likely show higher rates of metaphony in their 
speech. The asymmetry in question is manifested in two ways: (i) target 
/e, o/ exhibit distinct patterns of application in penultimate position in 
two- and three-syllable words, and (ii) target /e, o/ exhibit distinct pat-
terns of application depending on whether the vowel is in the root or in 
a suffix. 

We hypothesized that the asymmetry involving number of syl-
lables in the word may be driven by lexical statistics, given that the 
distribution of target vowels in the entire corpus matches the patterns 
obtained for metaphony. In other words, metaphony with a given target 
vowel applies more frequently in positions where that target vowel is 
more frequent in the language. This observation is based on the cross-
linguistic finding that forms which are more frequent tend to be pro-
duced less faithfully (van Oostendorp 1997, Itô & Mester 2001, Coetzee 
& Kawahara 2013). 

Finally, we illustrated how a constraint-based grammar can account 
for the asymmetry in question as well as lexically-specific effects by 
employing a scaling factor, which perturbs the weight of faithfulness 
constraints. The scaling factor in our analysis is associated to an identity 
constraint (Ident[hi]), which penalizes input-output height mismatches, 
on the basis of the number of syllables in the word. Other constraints 
included in the analysis are OCP-V, which accounts for metaphony 
applying overall more frequently with target /o/ than target /e/, and 
Lic([+hi]posttonic, σ́), which requires that the [+high] feature of an 
unstressed final vowel be associated to the stressed vowel. 

Although we assume that the orthographic patterns may reflect 
authors’ productions, we cannot confirm whether the asymmetries we 
unveiled are part of speakers’ grammars without an analysis focusing on 
metaphony in Talian speech. A central question left for future research 
is thus whether speakers of Talian in effect mirror the patterns in our 
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corpus. Future research should also be able to determine which linguis-
tic factors (segmental, prosodic and/or morphological) condition met-
aphony in speakers’ speech, whether the process is conditioned by any 
social factors, and how pervasive it is in Talian-speaking communities. 
These observations should contribute to establishing further compari-
sons between Talian and Central Veneto.

Abbreviations

IIA = Italian Immigration Area; MaxEnt = Maximum Entropy; 
nSyl = number of syllables; OCP = Obligatory Contour Principle; OCR 
= Optical Character Recognition; P = pattern; targetV = target vowel; 
wC = weight of constraint.
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Notes

1  Although Talian has been recognized as an official language by many municipali-
ties in the IIA and elsewhere, it has in effect the status of a heritage language in these 
communities – the language is predominantly spoken at home or in tightly-knit social 
circles, and it is not used for formal instruction, official business deals nor govern-
mental affairs (see e.g. Pertile 2009). In general, speakers who report using Talian on 
a regular basis live in rural areas and/or are middle-aged or older (e.g. Pertile 2009; 
Guzzo & Garcia 2020).  
2  Talian has also been influenced by contact with Brazilian Portuguese. With 
respect to phonology, for example, some borrowings from Portuguese may variably 
exhibit /ʃ, ʒ/, which are absent from the Veneto inventories (Margotti 2004). At the 
same time, Talian has also influenced the Portuguese varieties with which it is in 
contact. For example, speakers of these Portuguese varieties exhibit lower rates of 
vowel reduction in unstressed syllables (see e.g. Guzzo & Garcia 2020), as well as 
rhotic substitution (/ɾ/ instead of /r/, since Veneto varieties have a single rhotic pho-
neme; see e.g. Battisti & Bovo 2004; Guzzo to appear).
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