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This study investigates written vowel variation and stability in Imbabura
Media Lengua, a contact language formed from Spanish lexicon and Kichwa
morphosyntax. Through analyzing transcribed conversations by two native
speakers, this research identifies patterns in orthographic choices,
specifically focusing on written variability between mid and high vowels.
Generalized linear mixed-effects models show that vowel choice is largely
stable and source-aligned, though variation arises predictably in two
domains, (1) root-final vowels preceding suffixes and (2) in lexical
“reborrowings” — words originally borrowed into one source language from
the other and subsequently borrowed again into Media Lengua. The
minimal orthographic variation aligns closely with perceptual research,
suggesting that how a vowel is perceived plays a greater role than how it is
produced in determining spelling preferences. These results emphasize the
roles of etymological origin and auditory perception in shaping Media
Lengua’s nascent orthography.
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Introduction

Media Lengua (glottolog: MEDN245) is a Quechuan language (glottolog:
QUEC1387), often described as a mixed language with Spanish origin lexicon and
Kichwa (Quichua)' origin morphosyntax (Gémez Rendén 200s; Lipski 2017;
Muysken 1997; Stewart accepted). It is spoken by an estimated 3,000 people in
several rural communities located sparsely throughout the Ecuadorian Andes

1. Kichwa (also spelled Quichua) is the generic name given to the northern Quechuan lan-
guages primarily spoken in Ecuador. The variety of Kichwa discussed here is Imbabura Kichwa

(glottolog: 1MBA1240) unless otherwise mentioned.
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(Stewart et al. 2023). The language exhibits an unusually high degree of lexical
borrowing from Spanish (~90%), primarily transferred through relexification.
Through this process, the phonological form of nearly every Kichwa word is
replaced by its Spanish counterpart (Muysken 1981). Example (1) provides a sam-
ple of Media Lengua as it is spoken in the province of Imbabura. It contains
Imbabura Kichwa (IK), Unified Kichwa® (UK), and Spanish (Sp) translations for
comparison with bolded elements of Spanish origin.

(1) Auritaca unogullata tenene vaconaguta vendercani ya torotapish.

aurita=ka uno-gu-jata tene-ni bakuna-gu-ta bende-rka-ni ja
Now=TOP one-DIM-TOT have-1 calf-piM-acc vender-psT-1 so
toro-ta=pif
bull-acc=cony

IK  Cunanga shucgullata charini vaquillagutami jaturcani fia torodapish.
kunan=ga fuk-gu-zata tfari-ni bakiza-gu-ta=mi xatu-rka-ni na
now=Top one-bIM-TOT have-1 heifer-pim-acc  sell-psT-1 5o
turu-da=pif
bull-acc=cony

UK Kunanka shukkullatak charini warmi wakrakutami katurkani ia kari
warkatapish.
kunan=ka fuk-ku-zata tfari-ni warmi wakra-ku-ta=mi  katu-rka-ni na
now=TOP one-DIM-TOT have-1 female cow-pIM-acc=vaL sell-psT-1 50
kari wakra-ta=pif
male cow-ACC=CON]J

Sp Ahora por lo menos solo tengo una, ya vendi la vaconita y el toro también.

Eng ‘At least | only have one now; I sold the calf and the bull as well!

(Stewart & Prado Ayala 2025 C.S11.MI)

One area of Media Lengua research that has received considerable attention
involves its vowel system, which combines Spanish and Kichwa vowels in com-
plex ways (See Table 1 & §2.4). This paper examines variation in the written use of
Media Lengua high and mid vowels along with vowel sequences in conversational
data from the Media Lengua Collection housed in The Archive of the Indige-
nous Languages of Latin America (AILLA), deposited by Stewart and Prado Ayala
(2025).

Analyzing the transcriptions provides insight into orthographic practices,
structural patterns, the degree of variability and stability, influences from both

2. Throughout this paper, “Unified Kichwa” refers to a standardized Kichwa system with
reforms to orthography, lexical usage, and structure. Its development began in the late 20th cen-
tury for use in education and literacy planning across Ecuador. See Section 2.2 for more details.
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Table 1. Media Lengua vowels

Spanish origin Kichwa origin Vowel sequences

(i) /i/ (i) /i/ (ia) fia/, (ie} /ie/, {io) /io/

{e) fe/ - (ea) /eal, {eo) /eo/

{u) /u/ {u) /u/ (ualwa)” /ua/

{o) o/ - (oi|oy) /oi/

{a) /a/ {a) /a/ (ailay) /ai/, (ae) /ae/, (au) /au/

* The regular expression vertical bar represents or within parentheses ((x|y|z)) to avoid confusion
with narrow transcription with allophonic variations indicated using brackets ([]).

source languages, and the potential impact of production and perception on writ-
ten vowel choice. This study accounts for word frequency by modeling Word as a
random effect in generalized linear mixed-effects models (see § 4.2). Example (2)
illustrates the type of variation analyzed.

(2) a. Eseguanmari cominchi quigohuanta comishunyari.
“We eat with this; if not, what would we eat with?’
b. Quetata comegringue?
‘What are you going to eat?’
c. Yuca zapatos nuevotami quirini.
‘I want new shoes’
d. Yoca mio maridopa trabajopemi mejorachun querene.
‘T hope that my husband’s job improves!
(Stewart 2025 C.S06.Ma)

In (2a), the words cominchi ‘we eat, comishunyari ‘we might eat, quigohuanta
‘with what’ contain (i) vowels in the bolded positions. In contrast, (2b) shows the
same root words with {e) vowels in the same bolded positions. Similarly, in (2c),
the words yuca ‘T and quirini T want’ contain (u) and (i) vowels in the bolded
positions, whereas (2d) shows the same slot words with (o) and (e) vowels in the
same bolded positions, respectively.

Previous phonetic research shows that Media Lengua speakers produce Span-
ish origin mid vowels with substantial overlap with high vowels in acoustic space,
unlike Spanish, where the categories are clearly separated (Onosson & Stewart
2021b; Stewart 2014) (see § 2.4.1). Despite this overlap, perceptual studies demon-
strate that listeners reliably distinguish high and mid vowel contrasts in minimal
pairs (Stewart 2018b), suggesting that perceptual distinctions are maintained even
when acoustic separation is reduced (see §2.4.2). Follow-up work further shows
that vowel identification is conditioned not only by first and second formant fre-
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quencies (FixFz), but also by factors such as syllable position, lexical stress, and
speaker familiarity (Onosson & Stewart 2021a).

Despite this body of work, the extent to which these patterns are reflected in
written forms remains largely unexplored. This is a significant gap, particularly
given the potential for developing a written system for Media Lengua that reflects
speaker preferences and ongoing efforts to develop writing systems for Kichwa. As
it currently stands, the orthographic practices of Media Lengua speakers are not
governed by a standard system. Instead, they often reflect a combination of pho-
netic spellings® from Spanish, Kichwa phonological expectations, and individual
choices. This makes written Media Lengua an ideal test case for exploring how
speakers of a mixed language with a nascent orthography, and often with limited
formal literacy practices, negotiate phonological representation in writing.

The present study investigates whether written vowel variation in Media
Lengua corresponds to acoustic and perceptual distinctions and/or whether it
follows alternative patterns shaped by standard source language orthographic
conventions, etymology, or morphology. Specifically, the following questions are

addressed:

1. Are written vowel forms guided by perceptual categories?
If so, mid and high vowels in Media Lengua would mostly align with their
counterparts in Standard Spanish and Unified Kichwa (see §2.4.2).

2. Does acoustic overlap between mid and high vowels influence spelling?
If so, we would expect written vowel choices to be variable or inconsistent (see
§2.4.1).

3. Does the substrate phonology (Kichwa) have greater influence than the lexi-
fier (Spanish) in shaping vowel spelling?
If so, we would expect Spanish origin mid vowels to be systematically replaced
by high vowels, reflecting Kichwa’s vowel system.

4. Do contextual cues (lexical origin, morphology etc.) inform orthographic
practices?

At a broad level, this study shows that written vowel usage in Media Lengua
is predominantly stable and aligned with source language expectations, with vari-
ation largely restricted to root-final vowels, lexical ‘reborrowings (see §5.2), and
place names. These domains reveal how morphology and etymology shape the
emergence of orthographic tendencies in Media Lengua, a point taken up in detail
in the Results (§ 4) and Discussion (§5.2).

3. I use ‘phonetic spelling’ to refer to the practice of writing words based on how they sound,
rather than following the conventional spelling rules of a language that might deviate from how
they sound.
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Although the primary goal is to describe how mid and high vowel contrasts
are encoded in Media Lengua writing, the patterns observed have direct implica-
tions for existing Unified Kichwa orthographic standards. In particular, the results
provide an empirical basis for reconsidering how Unified Kichwa orthography
accommodates local practices in Imbabura Kichwa and Media Lengua, especially
in the domains of borrowings and place names.

Section 2 provides background information pertaining to orthographic prac-
tices in contact languages (§2.1), Unified Kichwa’s orthography (§2.2), Media
Lengua’s nascent orthography (§2.3). Section 2.4 describes Media Lengua’s
phonology focusing specifically on monophthong vowel production (§2.4.1),
monophthong vowel perception (§2.4.2), and the production of vowel sequences
(§2.4.3). Each section explores how these studies might predict written vowel
choice in Media Lengua.

2. Background

2.1 Orthographic practices in minority and contact languages

The relationship between spoken language and writing systems is bidirectional,
where pronunciation informs orthographic conventions, and established
orthographies can influence pronunciation. Writing systems are fundamentally
grounded in the phonological systems of their corresponding spoken languages,
yet deviations and adaptations often occur due to linguistic, social, or historical
factors.

In general, the closer the match between the written and spoken forms,
the easier it is to learn a language’s orthography. For example, Finnish uses a
highly transparent orthography where each letter corresponds closely to a specific
phoneme. By contrast, English orthography reflects layers of historical sound
changes, borrowings, and inconsistencies, leading to complexities like silent let-
ters in knight or vowel shifts in read (present vs. past tense).

For traditionally oral languages, like those found in the Quechuan family, first
attempts at writing systems often carry additional layers of complexity, as they
can be heavily influenced by colonial languages. In the case of Quechuan lan-
guages, Roman-based orthographies have traditionally been applied, often with
substantial compromise. For instance, Cuzco Quechua orthographies typically do
not reflect distinctions like aspirated or ejective stops, leaving important phono-
logical details unmarked (See the 2002 translation of “The Little Prince”™: Saint-
Exupéry 1946; and the first Cuzco Quechua grammar from the 1500s Santo Tomds
1560). Similarly, early Navajo orthographies struggled with consistent tonal repre-
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sentation (see Bahr 2004; and Young and Morgan 1972) and transliterations of the
Cherokee syllabary gloss over distinctions important for communication.

When orthographies are introduced or standardized, they often reinforce par-
ticular ways of speaking. For example, in Hawaiian, the inclusion of the glottal
stop ((7)) in written forms has helped provide a more accurate representation
of the language. Compare the 1862 translation of “Bluebeard” (Umiumi Uliuli
(Perrault 1862 trans, JW) with no glottal stop grapheme with modern-day orthog-
raphy (Pukui and Elbert 1986). Similarly, Ojibwe orthographic systems that mark
nasalized vowels, vowel length, and fortis and lenis consonants preserve impor-
tant contrasts that might otherwise result in incorrect homographs or pronuncia-
tion when read aloud (compare the Baraga system with the double vowel system
and the Ojibwe syllabary). However, in other cases, for instance, Ecuadorian
Kichwa, the standardized writing system has raised concerns of dialectal level-
ing (Gualapuro Gualapuro Forthcoming) and favoring more prestigious dialects
(Grzech, Schwarz, and Ennis 2019; Limerick 2018, 2020).

Orthographic choices also reflect practical and cultural priorities. Hawaiian
immersion schools, for instance, use macrons to indicate long vowels, helping
students pronounce words more accurately (Slaughter and Watson-Gegeo 1988).
For Ojibwe, the adoption of both syllabic and Roman scripts accommodates
speakers in different regions and contexts, promoting literacy and accessibility
(Hutchinson 1988; Mitchell 1088; Rhodes 1985). Over the last 50 years, activists
and scholars working to reclaim Ecuadorian Kichwa have shifted from a Spanish-
based system to a phonetic-based system while maintaining the Roman script
(Cerda and Malaver 2005). There have been at least 5 major revisions to this sys-
tem (see Ministerio de Educacidn, 2009).

Other complex cases involve the orthographies of contact languages; lan-
guages that emerge from the interaction and blending of two distinct linguistic
systems. These cases present unique challenges and opportunities for ortho-
graphic development. For example, Haitian Creole, which evolved from French
and Fongbe, saw its first attempt at an orthographic standard in 1925. This system
was later revised in 1940 resulting in the McConnell-Laubach orthography and
once again in 1953 by the Office National dAlphabétisation et dAction Communau-
taire before its official standardization in 1980 (Schieftelin and Doucet 1994). Prior
to this, Haitian Creole texts, such as the 1757 poem Lisette quitté la plaine (de la
Mahautiére 1757) were written using French-based conventions that often failed
to capture the phonological distinctions of Haitian Creole.

Another example is Michif, a language evolved from Cree and French ele-
ments, which still lacks a unified spelling standard primarily due to differences
in local dialects that complicate transcription. Two primary systems have been
developed in an attempt to provide a standard; the Turtle Mountain spelling,
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created in the 1970s (Laverdure et al. 1983) and Rita Flamand’s phonetic system
(Flamand 2002; also see Papen 2005). Papen (2005) states that prior to Flamand’s
system, and his subsequent revisions, various proposed systems relied on English,
French or Cree and thus fail to fully capture Michif’s phonology.

Unlike Haitian Creole or Michif, Media Lengua has a nascent orthography
while its source languages (Spanish and Kichwa) both have established systems.
The written form of Media Lengua offers an opportunity to study how its hybrid
phonological system is represented in the minds of speakers who are writing the
language for the first time. Therefore, it is helpful to first understand the Unified
Kichwa writing system (§2.2).

2.2 Kichwa orthography

Before turning to Media Lengua orthography, it is important to briefly outline the
Unified Kichwa writing system, since its development has shaped perceptions of
what “correct” spelling should look like in Ecuadorian Kichwa, and most Media
Lengua speakers are familiar, at least passively, with its conventions.

Unified Kichwa (also known as Standard Kichwa, Standardized Kichwa,
kichwa unificado in Spanish, or shukyachishka kichwa in Kichwa) is a standard-
ized language established through bilingual-education and literacy planning ini-
tiatives beginning in the 1970s and later led by Kichwa-speaking planners in the
Intercultural Bilingual Education program (EBI) (see Ministerio de Educacidn,
2009 for a complete overview). Among its many reforms was the creation of a sin-
gle writing system for all Ecuadorian Kichwa varieties, replacing earlier Spanish-
based spellings. Standardization efforts, aimed at promoting linguistic prestige,
also focused on reducing Spanish influence through the creation of neologisms
and the elimination of common loanwords; a normative stance that contrasts with
long-standing community practices in all varieties of Kichwa.

The unified system has undergone multiple revisions, and many speakers
report that it does not consistently represent regional phonological distinctions,
particularly those found in Amazonian varieties of Kichwa (Limerick, 2018) and
even Andean varieties such as Imbabura Kichwa. This has led to uncertainty
about correct spelling and hesitancy around written use in community contexts.
Therefore, in this study, Unified Kichwa and Standard Spanish are treated only as
external references rather than prescriptive targets.

As such, the standard orthographies function solely as reference baselines for
evaluating written vowel variation in Media Lengua. For example, the Kichwa-
origin word wachu ‘furrow’ is commonly written as huacho in Media Lengua
(Stewart etal. 2020:1319), making it possible to assess how often the vowel
appears as (u) versus (o). Similarly, the Spanish-origin word balde ‘bucket’ fre-
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quently surfaces as baldi in Media Lengua (p.319), allowing comparison of how
often (e) vs. (i} is retained relative to the Standard Spanish form.

2.3 Media Lengua orthography

Media Lengua is primarily an oral language with a few written exceptions pub-
lished within the last 13 years. These include a storybook compiled in 2013
(Stewart 2013), a cookbook published in 2021 (Prado Ayala et al. 2021), a dictio-
nary published in 2020 (Stewart et al. 2020), and the Media Lengua Collection
housed in the AILLA (Stewart and Prado Ayala 2025). When Media Lengua is
written, it is based on phonetic Spanish orthography rather than the Unified
Kichwa spelling system described in Section 2.2. In the case of the storybook
Stories and Traditions from Pijal, the texts were transcribed entirely by the two
native-speaker annotators in ELAN, with my later involvement limited to adding
punctuation and confirming sentence boundaries. During this project, the anno-
tators asked about the Unified Kichwa graphemes (k) vs. (qu|c), {y) vs. (i), and
(w) vs. (hu|gu); after a brief discussion, they expressed a preference for using
these forms, and I incorporated them by search-and-replace. Importantly, no dis-
cussion was had regarding vowel spelling or other orthographic choices, which
remained entirely their own. Although speakers reported little difficulty reading
with (k), (y), and (w), subsequent work has shown that community members over-
whelmingly prefer to write in the more familiar Spanish-based system. As a result,
all subsequent Media Lengua publications have used Spanish-based orthographic
conventions, with (k), (y), and (w) appearing only sporadically. It is also worth not-
ing that speakers independently debated on how to transcribe /z/, resulting in (ts).

When work began on the Media Lengua Collection, which was subsequently
used to compile the Media Lengua dictionary, the same two native speakers were
hired to transcribe and translate nearly 24 hours of recordings. While substantial
spelling variations were observed in their transcriptions and translations, the vast
majority involved heterographs. This term refers to two or more graphemes that
represent a single phoneme, for instance, (b} vs. (v) for /b/ ([B]) (e.g., abentana vs.
aventana both pronounced as /abentana/ ‘to fan a fire’), (h) vs. (@) for /@/ (e.g.,
helados vs. elados both pronounced /elados/ ‘ice-cream’), (hu(e|a)) vs. (gu(e|a))
for /w(ela)/ (e.g., hueco, gueco ‘hole’ both pronounced /weko/), (c(alo|u)) vs. (k)
vs. {qu(ile)) for /k/ (e.g., acavana, akabana ‘finish, both pronounced /akabana/
and aqui vs. aki ‘here), both pronounced /aki/), (s) vs. (z) (e.g., arros vs. arroz ‘rice’
both pronounced as /azos/) etc. (all instances are present in the Media Lengua
dictionary (Stewart et al. 2020)).

There was also spelling variation observed in Spanish origin words with
variable modern vs. colonial-influenced pronunciations e.g., abuela /abuela/ vs.

© 2025. John Benjamins Publishing Company
All rights reserved



Written vowel variation in Imbabura Media Lengua

179

aguela /aguela/ ‘grandma’ (Lapesa 1981: 468); jabas /xabas/ vs. habas vs. abas
/abas/ ‘fava beans’ (Narbona Jiménez etal. 2022:89); and words with stable
colonial-influenced pronunciations such as suedra /suedra/ ‘mother-in-law’
(Standard Spanish suegra /suegra/) (Navarro 1956: 421); gomyta /gomita/ (Stan-
dard Spanish vomita /bomita/ ‘vomit’) (Corominas & Pascual 1983 vol 5:842);
and limfiana /limfiana/ ‘to clean’ (Standard Spanish limpiar /limpiac/)
(Corominas & Pascual 1984 vol 3:658-9).

Analyzing the degree of spelling variation in the Media Lengua dictionary
(which does not account for frequency) reveals that of the 2,030 headwords with
direct Spanish cognates, 22% showed variation from Standard Spanish based
solely on consonant spelling (e.g., trensa vs. trenza ‘braid’), while only 12%
showed variation based solely on vowel spelling (e.g., trasti vs. traste ‘dishes’). The
degree of vowel divergence from Standard Spanish is far lower than the 47% and
64% mid-high vowel overlaps observed in acoustic space (see Figure 1 in §2.4.1),
suggesting that vowel spelling is not directly determined by acoustic proximity.
Accordingly, the answer to the second research question in §1, Does acoustic over-
lap between mid and high vowels influence spelling?, is likely no.

To interpret the 12% rate of vowel variation, it is useful to compare it with
the patterns found in the consonants. As mentioned, the 22% consonant variation
observed in the dictionary primarily reflects heterographs originating from Stan-
dard Spanish orthography. Because these variants correspond to the same sound,
a relatively high level of written alternation is expected, even if the underlying
phonology is fully stable. This provides a baseline for interpreting vowel behavior.
If high and mid vowels in Media Lengua were simply alternative spellings of the
same phoneme (i.e., heterographs), vowel variation would be expected to be sim-
ilar to that of consonant heterographs (~22% variance). Conversely, if high and
mid vowels were fully contrastive, written alternation should be essentially zero,
since consonant graphones (graphemes with a one-to-one phoneme mapping)
show virtually no variation in the dictionary (e.g., {t) /t/ is never written in place
of (d) /d/ and (sh) /[/ is never written in place of (ch) /tf/).

Instead, the observed rate (~12%) from the dictionary falls neatly between
the 22% and 0% reference points. This suggests that the high and mid vowel dis-
tinctions are contrastive but carry relatively low functional load (i.e., they dis-
tinguish only a small set of lexical items). A low functional load along with the
overlapping categories in acoustic space shows that, while the contrast exists, its
lexical impact is limited. This might also suggest why descriptive accounts of
Media Lengua vowel production vary (see Gémez Rendén 2005, 2008; Muysken
1997) and theoretical accounts (see van Gijn 2009; Muysken 2013) point to a
non-stratified system.
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The problem with this analysis is that the Media Lengua dictionary does not
report the frequency of different spelling variations. Therefore, while the head-
word shows spelling X and the orthographic variation entry shows alternative
spellings Y and Z, no information is provided that shows how stable a given
spelling of a word is. Therefore, a novel approach is adopted here to account
for written vowel variation that includes frequency trends, structural patterns,
information about stability, and whether etymology plays a role in written vowel
choice (see §3.3).

While this overview establishes how vowel spellings vary in written Media
Lengua, understanding these patterns also requires an understanding of the
underlying phonological system. The following section provides a description of
Media Lengua phonology, focusing on the vowel inventory and contact-related
influences that inform how vowels may be represented in writing,

2.4 Media Lengua phonology

Imbabura Media Lengua’s phonotactic structure and phoneme inventory are pri-
marily Imbabura Kichwa but contain several additions from Spanish. In terms
of Kichwa mapping, Spanish /r/ ((r-), & (-rr-)) and /£/ ((1})) shift to Kichwa /z/
and /3/, respectively (Stewart 2020) and Spanish /f/ shifts to Kichwa /¢/ (Stewart,
under-review). For instance, Media Lengua carro ‘car, bus’ and rrogana ‘beg’ are
produced as /kazg/ and /zogana/ and Media Lengua llubia ‘rain’ and anillo ‘ring’
are produced as /gubia/ and /anizo/. Spanish origin Intervocalic /s/ (({-s-), {-z-),
& (-c(ile))) frequently conserves voicing from colonial Spanish (spelled as (ts)
in Media Lengua) as seen in examples like afsena [a'zena] to do” from Colo-
nial Spanish [xazer]* (Modern Spanish hacer /asec/ ‘to do”) (Muysken 1997 p.381;
Lapesa 1981: 567; Stewart 2011 p.70). Additionally, Media Lengua retains /[/ from
Kichwa words instead of shifting to [tf], a phoneme that also appears in Ecuado-
rian Spanish in Kichwa borrowings (e.g., Media Lengua jarishina /xarifina/
‘poorly done], Imbabura Kichwa jarishina,* Unified Kichwa karishina /karifina/,
Ecuadorian Spanish carishina /karifina/) (Stewart 2011:29).

Prosodically, Media Lengua aligns with Imbabura Kichwa on nearly every
level. Lexical stress is primarily penultimate, even if the original Spanish word

4. Imbabura Kichwa has both /k/ and /x/ as phonemes. The velar fricative /x/ functions in
two ways: (i) as the northern reflex of aspirated /k%/ found in central and southern varieties
(e.g., central/ south /kMuru/ -+ Imbabura /xuru/ ‘worm’), and (ii) as an independent phoneme
in items such as /xatun/ ‘large; attested across dialects. In local writing practices, /x/ is typically
represented using Spanish (j) (e.g., (jatun) ‘large’) due to entrenched literacy norms, whereas
Unified Kichwa represents /x/ with (h) in more formal contexts (e.g., hatun ‘large’).
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had non-penultimate stress. (e.g., Media Lengua abitacion [abi'tasion] ‘room’ vs.
Spanish habitacién [abita'sion] or Media Lengua cedula [se'dula] ‘ID card’ vs.
Spanish cédula ['sedula]) (Stewart et al. 2020:16, 560). Moreover, Media Lengua’s
intonational phonology is essentially Kichwa with a bitonal pitch accent (L+H*)
on the penultimate syllable of nearly every prosodic word. Boundary tones are
also shared with Kichwa with no evidence of Spanish-like pitch contours, and
only minor instances of innovation (Stewart 2015a).

In contrast, Media Lengua rarely modifies consonant clusters absent in
Kichwa (e.g., the /$l/ ((fl)) cluster in flaco /dlako/ ‘skinny’, from Spanish flaco
/flako/ ‘skinny;, does not undergo epenthesis or elision) (Lipski 2020; Stewart
accepted). Media Lengua has also adopted the voiced stop series from Spanish
(/b, d, g/, (b, d, @) both productively and perceptually, and minimal/ near-
minimal pairs are common (e.g., bafio /bang/ ‘bathroom’ vs. pafio /pang/ ‘cloth’),
whereas in the native Kichwa lexicon, voiced stops (barring some examples of
/g/) only appear allophonically in native Kichwa vocabulary (Stewart 2015b,
2018a). However, it must be noted that voiced stops appear extensively in Kichwa
in Spanish borrowings and speakers clearly contrast them productively and per-
ceptually (Stewart 2015b, 2018a).

2.41 Media Lengua vowel production

The vowel system in Media Lengua is notably complex in how Spanish and
Kichwa vowels are organized in acoustic space. This has attracted significant
attention in the literature (van Gijn 2009; Gémez Rendon 2005, 2008; Hadley
2026; Muysken 1997; Onosson & Stewart 2021b, 2021a, 2023; Stewart 2011, 2014,
2018b; Stewart & Onosson 2023). Early descriptions (see e.g., Gémez Rendén
2005; Muysken 1997), largely based on impressionistic observation, offer differing
descriptions as to how Spanish mid vowels are incorporated into Media Lengua.

Gomez Rendén (2005) suggests that the mid vowels [e] and [o] appear in
Media Lengua primarily in relexified roots and interjections, but that their pres-
ence is inconsistent; some roots retain the Spanish mid vowel entirely (e.g.
compra- ‘buy, maneja- ‘drive’), while others show partial lowering or raising
across vowels (e.g. vendi- ‘sell, ofreci- ‘offer’). He further argues the patterns are
governed not by regular phonological processes, but by non-phonetic factors,
resulting in a degree of phonetic variation exceeding that found in neighboring
Kichwa varieties. To capture this variability, Gomez Renddn proposes a gradient
model of relexification, ranging from pronunciations that fully preserve Spanish
phonetic properties, through intermediate forms, to outcomes that align entirely
with the Kichwa vowel system.

Muysken (1997) similarly characterizes Media Lengua as involving extensive
phonological adaptation of Spanish forms to Kichwa, noting that Spanish mid
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vowels are frequently replaced by high vowels. At the same time, he observes that
[e] and [o] are more likely to be retained in names, interjections, stressed sylla-
bles, and certain high-frequency lexical items, while other high-frequency verbs
consistently surface with high vowels. Together, these accounts point to a system
in which mid vowel retention is lexically and contextually conditioned rather than
categorically phonological.

From an acoustic perspective, Media Lengua mid vowels are substantially
raised in acoustic space, leading to partial overlap (Figure 1A). To account for
this, a raised diacritic below mid vowels ([¢] and [0]) is used in both phonemic
and phonetic transcriptions in this study. High vowels in Media Lengua can also
exhibit a wide range of F1 frequencies, often produced in regions typically asso-
ciated with mid vowels in a prototypical five-vowel system (Lipski 2015; Stewart
2011, 2014). The resulting system closely resembles that of Imbabura Kichwa (see
Guion 2003; Lipski 2015; Stewart 2011, 2014), although Media Lengua maintains a
somewhat greater separation between mid and high vowels than is typically found
in Spanish borrowings into Kichwa.

To better understand how the overlapping categories might influence
spelling, Stewart’s (2014) Media Lengua vowel data were reanalyzed using nor-
malized F1 and F2 values. This normalization accounted for individual speaker
variation using random eftect values from his mixed effects models. Bagplots
were generated to visualize vowel clustering (Figure 1B), and histogram pixel
counts were used to calculate overlap percentages. This plot shows that most
vowels within the bagplots overlap; 47% for the front vowels and 64% for the
back vowels.

MNormalized media lengua mid and high vowels

Imbabura media lengua vowel space with overlap p g
200
200
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Ay osp 300
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i ]
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i 6oo ego ¥
Da 500
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800
700
3000 2500 2000 1500 1000 F2(Hz) 3000 2500 2000 1500 1000 F2 (Hz)

Figure 1. (A) Imbabura Media Lengua vowels plotted on the FixF2 dimension, based on
Onosson and Stewart (2021b), show overlapping mid and high vowels; (B) normalized
Imbabura Media Lengua mid and high vowel bagplots with overlap percentages
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2.4.2 Media Lengua vowel perception

Building on this apparent stratified system, Stewart (2018b) investigated whether
Media Lengua listeners could aurally distinguish between mid and high vowels
within these overlapping spaces. This investigation used a two-alternative forced
choice (2AFC) identification task with 10 participants using minimal pairs: piso-
peso ['piso-pe.so] ‘floor-weight’; pipa-pepa ['pi.pa-pe.pa] ‘pipe-seed’; lona-luna
[lo.na-lu.na] ‘tarp-moon’; poma-puma ['po.ma-pumal jug-puma’. For each
token, the target vowel was altered by gradually shifting the first three formants
(Hz), duration (ms), and pitch (fo) in equal increments across a ten-step contin-
uum from a canonical high vowel to a canonical mid vowel. This design made it
possible to locate where listeners shifted from identifying a vowel as ‘high’ to iden-
tifying it as ‘mid; if the contrast were perceptually relevant to the listener. This
allowed for the direct comparison between perceptual boundaries and the ortho-
graphic patterns analyzed here.

Results indicated that Media Lengua listeners reliably identified significant
differences between canonical mid vowels (Figure 2, step 1) and canonical high
vowels (Figure 2, step 10) across both the front and back series. These results sug-
gest that Media Lengua listeners effectively navigate the acoustic overlap between
mid and high vowels and consistently identify differences between them.

Responses to midvowels in media lengua

100
75
(%) so
25
o
1 2 3 4 5 6 7 8 2 ©
ol Continuum step i/u

Figure 2. 2AFC identification task results for Media Lengua listeners averaged across the
10-step continua for the front (dashed) and back (solid) vowel series, based on Stewart
(2018b)
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2.4.3 Media Lengua vowel sequences

Onosson and Stewart (2021b) advanced the analysis of Media Lengua vowels
by documenting how vowel sequences from both Spanish and Kichwa function
in Media Lengua. Their study shows that nearly all Spanish origin and Kichwa
origin vowel sequences appear in Media Lengua but have been adapted to fit
a Kichwa-like vowel space. Their analysis included both Spanish-only vowel
sequences (/ae, ea, 0a, ei, ie, oe, ue, ao, €o, io, oi, eu, uo/) and the sequences
/ia, ua, ai, ui, au, iu/, which appear in both Kichwa and Spanish. As expected,
due to the overlapping mid and high vowel categories, vowel sequences often
resemble monophthongs. However, changes in the formant trajectories, though
small, distinguish them from true monophthongs in most cases (e.g., the F2 in
/ei/ increases in frequency between the target vowels in reina [zeina] ‘laugh’
whereas the F2 in /ig/ decreases in frequency between the target vowels in acienda
[asienda] ‘ranch, farm’). The differences in trajectories between Spanish and
Media Lengua are illustrated in Figure 3 for /ei/ (A) and /i¢/ (B). These results
provide further support that Media Lengua speakers successfully navigate the
overlapping mid and high vowel categories and make subtle changes to vowel
quality to produce consistent vowel sequences within a syllable nucleus.

@ Spanish @ spanish
A Jei/ @ Media Lengua B: fie/ @ Media Lengua
F1 F1

400 400

600 600

8oo 8oo

F2 2500 2000 1500 1000 F2 2500 2000 1500 1000

Figure 3. Vowel sequence 20%—80% trajectories of /ei/ (left) and /ie/ (right) overlaid on
the Imbabura Media Lengua vowel space; background ellipses indicate one standard
deviation. This figure is based on Onosson and Stewart (2021b)

3. Methods

3.1 Annotators

Two trilingual, native speakers of Imbabura Media Lengua and Imbabura Kichwa
with early L2 Spanish, from the community of Pijal, Imbabura, Ecuador, tran-
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scribed roughly equal portions of the Media Lengua collection used in this study
(described in §3.2). They used ELAN’s annotation mode to transcribe recorded
conversations, narratives, and elicitations, while providing translations in both
Imbabura Kichwa and in their local variety of Spanish. While both completed
high school later in life, they still used variable phonetic spelling for both Kichwa
and Spanish translations, likely a result of their lifelong language practices. Anno-
tator o1 was born in 1971, and Annotator o2 was born in 1968 and both learned
Spanish upon entering elementary school at age 5. This suggests that while their
spelling practices are likely shaped by Spanish, the degree and types of variation
observed in the dataset (see § 3.3) indicate that these choices are also perceptually
grounded in Media Lengua phonology. As detailed in Section 2.3, both tran-
scribers consistently represent graphones in their spelling (e.g., (t) /t/ vs. (d) /d/)
but show high degrees of variation with heterographs (e.g., {s) /s/ vs. (z) /s/).

All analyzed forms reflect the spellings produced directly by the transcribers.
No guidance or correction was provided, and transcribers were instructed simply
to write what they heard. As mentioned in Section 2.3, the only prior discussion
regarding grapheme choice involved (k), (w), and (y). However, in later written
practice, these preferences have fallen out of favor (see Stewart 2013 vs. Stewart
et al. 2020 and Prado Ayala et al. 2021). It should also be reiterated that Standard
Spanish and Unified Kichwa spellings are used only as external baselines for iden-
tifying orthographic divergence in the analysis; they were not used to adjust or
normalize the dataset in any way.

Finally, although both annotators are fluent native speakers of Media Lengua
and Imbabura Kichwa, Spanish is now dominant in their households and in most
public interactions. While Media Lengua is falling out of use in favor of Spanish,
it remains active, particularly in encounters with community members in passing
who are known to speak the language and during communal work activities (min-
gas). Younger generations are now primarily Spanish-speaking, contributing to a
broader shift away from both Media Lengua and Kichwa in everyday communica-
tion. Importantly, Media Lengua is virtually never written; as noted in Section 2.3,
there are only three texts produced in the language, all initiated by the author,
and aside from occasional Facebook posts (typically directed toward the author),
there is no evidence of routine written use within the community.

3.2 Database

The dataset used in this project comes by way of the Media Lengua Collection
housed in the AILLA, which represents the first and currently only large-scale
repository of the Media Lengua language. The archive contains approximately
24 hours of audio and video material, primarily consisting of conversations, nar-
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rations, and elicitations, with more than 68,000 individual words documented
from over 40 speakers. The collection also includes detailed morpheme divisions
and interlinear glosses for linguistic analysis.

The subset of the archive analyzed in this study comes from 12 hours, 17 min-
utes of conversational recordings annotated in 34 ELAN Annotated Format (EAF)
files, representing 43 speakers (36 women, 7 men) from Pijal. Within this subset,
the dataset contains 24,393 annotated word tokens and 1,641 unique lexical items,

3.2 Dataset preparation

The EAF files from the dataset mentioned in Section 3.2 were converted into a tab-
delimited format for ease of analysis. A line-by-line comparison was conducted,
where each word token was manually analyzed against its Standard Spanish or
Unified Kichwa counterpart to determine if the vowels used in Media Lengua
corresponded to the standard orthography of its source languages. In most cases,
the pronunciation of vowels is reflected in the orthography of both Spanish and
Kichwa, however this is not always the case. For instance, (y} and (w) in Uni-
fied Kichwa can be treated as both a consonant and vowel. This pattern reflects
the fact that, in addition to its consonantal uses, Unified Kichwa does not permit
adjacent written vowels. The graphemes (y} and (w) are therefore used to separate
vowel sequences. For this reason, particular attention was given to the phonolog-
ical role of these segments in the dataset e.g., whether they functioned as onsets
or codas, or appear in complex nuclei. For example, the (w) in wasi /wasi/ ‘house’
and pawana /pawana/ ‘jump, and the (y) in yana /jana/ ‘black’ and kuyi /kuji/
‘guinea pig’ were treated as consonants, while the (w) in tawri /tauri/ ‘lupin bean’
and the (y) in kay /kai/ ‘this’ were treated as part of vowel sequences.

From Spanish, the sequences, qu+(el|i)(qué ‘what’), gu+(e|i) (guerra ‘war’),
gu+[ao] (guapo ‘handsome’), hu+v (huerto ‘garden’) contain a muted (u) in the
first two examples while the latter two are typically produced as [g¥] or [w],
respectively (e.g., [ke], [gera], [(g*])wapo], [werto], respectively). To this, vowel
sequences were also treated as distinct vowel categories. For instance, (i) in (ie)
was not analyzed as independent, but rather the {ie) cluster was analyzed sepa-
rately from single written vowels. From Standard Spanish, the vowel categories
under analysis included (i), (e), (u), (0), (ae), (ai|ay), (au), (ea), (eiley), (eo), (eu),
(ia), (ie), (io), (iu}, (oi|ay), (ua), (ue), {ui), and (uo), and from Unified Kichwa the
vowel categories included (i}, (u}), (uy), (ay), (aw), and (wa).

The origin of each word was recorded (Spanish or Kichwa), along with the
annotator’s identification (o1 & 02). The base form (for non-verbs), infinitive
form (for verbs), or the suffix containing the vowel in question was also recorded.
For instance, in cases where inflected forms such as come-ni ‘I eat’ and come-nchi
‘we eat’ were analyzed for (e) in the Spanish origin root, they were recorded as
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come-na ‘to eat’ in the infinitive form. However, if (i) were under analysis in -ni
‘first-person singular’ or -nchi ‘first-person plural, (i) would be recorded since it
is part of the Kichwa suffixing morphology. The position of the vowel within the
word was also noted: initial (e.g., (o) in olla ‘pot’), root-final (e.g., (o) in perro-ca
‘dog-TOP’ or (e) in come-na ‘eat’), final (e.g., balde ‘bucket’ with no subsequent
morphology), root-internal, not at a boundary, (e.g., (0) in come-na ‘eat’), and
as part of a suffix in Media Lengua’s morphological structure (e.g., (u) or (i) in
come-naju-nchi ‘eat-recp-1P’). Table 2 provides a sample of the dataset used for
analysis.’

Table 2. Sample of the Imbabura Media Lengua dataset illustrating examples of words

analyzed for vowel variation

MediaLengua Word ML_Vowel Standard_Vowel SD Origin  Annotator Position
quimicuta quimico u o Different Sp 2 Root_final
quimicuta quimico u o Different Sp 2 Root_final
quimicutaka  quimico i i Same Sp 2 Root_internal
quimicutaka  quimico u o Different Sp 2 Root _final
qumico quimico i i Same Sp 2 Root_internal
qumico quimico o o Same Sp 2 Final
aborrido aborrido o o Same Sp 1 Final
aborridoca aborrido o o Same Sp 1 Root_final
abrircanchi abrina 1 i Same Sp 1 Root_final
abrircanchi 1P i i Same K 1 Suffix
aguelacuna  PL u u Same K 1 Suthx
aguelapa aguela  ue ue Same Sp 1 Root_internal
aguelo aguelo o o Same Sp 1 Final

aguelo aguelo  ue ue Same Sp 1 Root_internal
aguelocuna aguelo o o Same Sp 1 Root_final
aguelocuna  aguelo o o Same Sp 1 Root_final
aguelocuna  aguelo  ue ue Same Sp 1 Root_internal
aguelocuna  aguelo  ue ue Same Sp 1 Root_internal
aguelocunaca PL u u Same K 1 Suffix
aguelocunaca PL u u Same K 1 Suffix

5. The entire dataset and R code for modelling can be found at: https://github.com
/TesseStewart-LING/JesseStewart-LIN G.github.io/tree/main/publications/ WVVML
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3.2.2 Frequency and count information

While the dataset contains a substantial number of words (24,393 items from 1641
unique words), there is considerable variation in word frequency. Some words
occur over 1000 times (e.g., ese ‘this/ that/ the’ with 1118 instances), while others
appear only once (e.g., brindarina ‘toast/cheers’). The mean frequency of word
repeats is 15, with a median of four. Of the 1641 unique words in the dataset, 271
have a single occurrence. Although these words were included in the statistical
models (§ 4.2), they are not discussed in detail due to their limited frequency.

3.3 Quantifying variation

To analyze the stability and variability of written vowels in Media Lengua, sepa-
rate generalized linear mixed-effects models with a logit link (i.e., binary logistic
GLMMs) were run tor each vowel and vowel sequence under analysis. Models
were created using the GLMER function from the lme4 package (Bates et al. 2015).

Because repeated tokens from the same lexical item are not strictly inde-
pendent (e.g., the spelling of one word may prime the same spelling for subse-
quent words), Word was modelled as a random intercept to capture item-level
clustering. This allows each lexical item to have its own baseline intercept for
spelling behavior, so that fixed-effect inference is not confounded by idiosyncratic
properties of particular words. All models converged without singular fits (isSin-
gular = FALSE). Goodness-of-fit was evaluated using AIC/BIC, residual inspec-
tion, and likelihood-ratio ANOVA tests comparing models that included Word
as a random effect to models that did not (i.e., glmer vs. glm formulations). For
all monophthong models, inclusion of the Word random intercept significantly
improved model fit (Ay*=14-173, p < 0.001), indicating that item-specific ortho-
graphic stability is a meaningful source of variance that should be explicitly mod-
elled (Baayen, 2008; Barr et al. 2013). In contrast, for vowel sequence models (e.g.,
(ie), (ia), (ea)), ANOVA tests were non-significant, which was expected given the
comparatively small token counts and low variability observed in these categories
(see § 4.1).

To determine the stability of vowel usage, Best Linear Unbiased Predictors
(BLUPs) were extracted using the ranef function in R v.4.4.1 (R Development
Core Team 2025) and added to the fixed intercept. These values then underwent
inverse-logit transformation using plogis, and were converted to percentages (plo-
gis*100). Words with values = 99% were classified as stable/non-variable with
respect to the vowel in their standard source language spelling, whereas values
closer to 0% indicated stable use of a different vowel from Standard Spanish or
Unified Kichwa conventions.
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Each model contained every word with the target vowel or vowel sequence,
regardless of its frequency in the dataset. However, to focus on words with suffi-
cient data, those with fewer than three instances were excluded from the figures.
This approach allows us to concentrate on words with higher counts, which are
more likely to reveal patterns of written vowel variation.

The initial model-building phase began with the full set of theoretically moti-
vated predictors for each vowel category identified in Section 4.1. These included
Origin, to determine whether variation may be etymologically motivated; root-
final, to test whether there is more variation in written vowels that appear at the
end of lexical roots just before bound Kichwa origin suffixation begins; and Anno-
tator to assess whether there was variation in how the two annotators transcribed
specific written vowels. A minimal-adequate-model framework using backward
elimination was employed to select the fixed effects used in the models (Baayen,
2008, pp.186, 205; Johnson, 2008, p.9o; Upton, 2017, p.9o). Predictors that did
not show evidence of contributing to the models were removed one-by-one based
on the closest z-value® to zero. The only random effect tested was Word.

In all models, the dependent binary variable Same-Different was used. This
indicated whether the written vowel under analysis in each word was the ‘same’
or different’ from its original Standard Spanish or Unified Kichwa spelling,

For example, if the vowel under analysis were (e) in the Spanish origin word
come-ni (‘] eat, from Spanish comer ‘to eat’), it would be marked as ‘same’; if it
were written as (i) in comi-ni, it would be marked as ‘different. For Kichwa, if the
vowel under analysis were (u}, as in the Kichwa origin morpheme -shun ‘1.pL.FUT
in comi-shun ‘we will eat] it would be marked as ‘same’; if it were written as (o)
as in comi-shon, it would be marked as ‘different; since the Unified Kichwa word
contains (u) in this position (miku-shun ‘we will eat’).

4. Results

All vowels/ vowel sequences are examined in this section: (i}, (e), (u}, (o), (ie),
(ia), (ea), (ai), {io), {ue), and (ua). However, (ai), (io), (ue), and (ua) were not fre-
quent enough in the dataset to warrant statistical modelling, and are therefore
discussed descriptively in Section 4.2.6. Section 4.1 presents descriptive statistics
based on the raw data, while Section 4.2 presents inferential analyses that model
orthographic variation, with particular attention to word-level effects.

6. A z-value is the statistic used in GLM/GLMM output to calculate the p-value; larger absolute
z-values correspond to smaller p-values.
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4.1 Descriptive statistics

The following sections describe general orthographic variation by vowel (§ 4.1.1),
annotator influence on written vowel choice (§ 4.1.2), positional effects on written
vowel choice (§4.1.3), and differences in written vowel choice based on a word’s
origin (§4.1.4). It is important to note that these data are based on every word in
the dataset, therefore, words with high token repeats could potentially skew the
actual representation of the data, which is accounted for in Section 4.2.

4.1.1  Orthographic variation by vowel

The analysis of the raw data in Figure 4 shows that, for monophthongs, the vowel
(o) demonstrates the highest alignment with its original Spanish spelling, with
95% of words retaining the original source vowel. The vowels (i) and {(e) also dis-
play high levels of alignment, with 91% and 89% of words, respectively, using Stan-
dard Spanish (for (i) & (e})) and Unified Kichwa (for (i)) spelling. The vowel (u)
exhibits the most variation among monophthongs, with just 82% of words spelled
with the same vowels as their Standard Spanish or Unified Kichwa counter-
parts. All vowel sequences show over 90% consistency with their original spelling,
except for (ea), which only retains Spanish spelling in 26% of the cases.

Orthographic variation of vowel sequences

Orthographic variation of single vowels

6000

E
3
S
~ 4000
£
2
o
2000
100{%)
o
e i o u aifay ea ia ie io ue  ualwa
Vowel Vowel
@ Different @ Same @ Different @ Same
A. B.

Figure 4. Orthographic variation of single written vowels (Panel A) and written vowel
sequences (Panel B) in Imbabura Media Lengua, highlighting the proportion of vowels
that are spelled the same as, or differently from, their counterparts in Standard Spanish
and Unified Kichwa
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4.1.2  Orthographic variation by annotator

For monophthongs (Figure 5A), Annotator o1 shows slightly higher alignment
with 92% of vowels spelled the same as their Standard Spanish and Unified
Kichwa counterparts. Annotator o2 shows a similar pattern but with slightly less
consistency, with 89% of vowels matching the standard source language ortho-
graphic norms. This suggests a small but noticeable difference in spelling prac-
tices between the two annotators for monophthongs. For vowel sequences
(Figure 5B), both annotators demonstrate high alignment with Annotator o1
showing 96% while Annotator o2 shows 95% consistency.

Orthographic variation of single vowels by annotator Orthographic variation of vowel sequences by annotator
4%
1200 )
@ Different @ Different
@ Same 566 @ same
-
5 600
S
300
o1 02 01 = 02
Annotator Annotator
A. B.

Figure 5. Orthographic variation of single written vowels (A) and written vowel
sequences (B) by annotator (coded as o1 & 02), displaying the proportion of vowels
spelled the same as, or differently from, their Standard Spanish or Unified Kichwa
counterparts

4.1.3 Orthographic variation by position

For monophthongs (Figure 6A), word-initial and word-final positions show the
highest alignment, with 98% and 99% of written vowels retaining the standard
source language spelling respectively. Root-medial position shows 96% align-
ment, indicating that most vowels retain their original spelling in this context as
well. However, greater variation (25%) from the standard source language spelling
is observed in root-final position before bound morphology. Additionally, vowels
in a suffix show an 11% shift from Unified Kichwa spelling. These results suggest
that written vowels at morphological boundaries (typically Spanish in origin) and
in suffixes (nearly always Kichwa in origin) are more likely to be represented with
vowel spellings that do not align with source language orthographic norms.

For diphthongs (Figure 6B), minimal variation is observed across different
positions. The 4% variation observed occurs in root-internal positions, and in
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Media Lengua, {ea) is only found in this position (see (ea) variation in Figure 6B).
This consistency across positions suggests that vowel sequences are generally sta-
ble in Media Lengua, even at morphological boundaries.

Orthographic variation of single vowels by position
4%
ke @ Different

@ Same
6000

.g 11%
4000
S
2000
0
Word-initial Root-medial Word-final ~ Root-final Suffix
(not at switch) (at switch)
Position
A.
Orthographic variation of vowel sequences by position
%
= @ Different
@ Same
1000
£
5
2
v]
500
3%
100%
ZN
Word-initial Root-medial ~ Word-final ~ Root-final Suffix
(not at switch) (at switch)

Position

B.

Figure 6. Orthographic variation of single written vowels (A) and written vowel

sequences (B), displaying the proportion of vowels spelled the same as, or differently
from, their Standard Spanish or Unified Kichwa counterparts
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4.1.4 Orthographic variation by origin

For single written vowels (Figure 7A), words of Spanish origin show a high degree
of alignment, with 92% of vowels retaining their original spelling and 8% showing
variation. Words and suffixes of Kichwa origin exhibit slightly more variability,
with 87% of vowels following Unified Kichwa norms. This suggests that single
vowels of Kichwa origin are more prone to orthographic variation than those
of Spanish origin. For vowel sequences (Figure 7B), the data show high consis-
tency across both origins. Vowel sequences of Kichwa origin retain a spelling that
reflects standard pronunciation 100% of the time (e.g., /ai/ appears as either (ai) or
(ay), but never as e.g., (ae)). Vowel sequences of Spanish origin also demonstrate
strong consistency, with 97% using a spelling that reflects standard pronunciation.
This suggests that written vowel sequences generally coincide with graphemes
used to represent the pronunciation in the standard languages, with only minimal
variation observed, particularly in those of Spanish origin.

Orthographic variation of single vowels based on origin Orthographic variation of vowel sequences based on origin
i)
15000 @ Different @ Different
@ same 1500 @ Same
1 [
i £ 1000
2 2
8 S
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o o
Origin Origin

Figure 7. Orthographic variation of single written vowels (A) and vowel sequences (B) in
the data based on their origin, either Kichwa (K) or Spanish (Sp)

4.1.5 Summary of orthographic variation

The raw data analysis of orthographic variation across these four factors reveals
several patterns. First, there is high consistency in the spelling of monophthongs
and vowel sequences, with most vowels matching their source language standard-
ized spellings. However, certain vowels like {u) and the vowel sequence (ea) show
either greater variability or stable non-standard vowel usage.

Differences between annotators are minimal, suggesting consistent spelling
practices overall, though some minor variation exists in written single vowels.
Positional analysis shows that vowels are most stable at word-initial and word-
final positions, with increased variability at morphological boundaries (root-final
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position). Finally, vowels of Kichwa origin tend to exhibit slightly more variability
than those of Spanish origin, particularly for single vowels, while vowel sequences
remain largely stable across both origins.

4.2 Inferential analysis

This section provides inferential statistical analyses to identify the factors that sig-
nificantly influence orthographic variation in Media Lengua. Each analysis was
conducted using generalized linear mixed-effects models (GLMMs). All models
initially included the four predictors introduced in §3.2.1; non-significant fac-
tors were subsequently removed following the backward elimination approach
described in §3.3 to arrive at the final models reported here. Word was included
as a random intercept to capture item-specific deviations from the overall pattern.
The statistical focus of the analyses is therefore on the extent to which individual
words diverge from population-level tendencies, as well as on the fixed effects that
systematically condition variation across tokens.

Figure 8 through 12 show item-specific (lexical and bound morphology) pre-
dicted probabilities derived from the models. These predictions are obtained by
combining the fixed intercept with the word-level random intercepts (BLUPs),
yielding baseline probabilities for each word. If significant, predictors that vary
within a lexical item (e.g. root-final position), condition-specific predictions
incorporate the corresponding fixed-effect coefficient in addition to the word-
level random intercept. Predictors that are constant within a word (e.g. lexical
origin) are already conditioned into the random intercept and are therefore not
reapplied.

Words shown in the figures exhibit more than 1% variation from the source
language standards and occur at least three times in the dataset. Root words and
morphemes are spelled using their standard source language orthography, with
the exception of Spanish accents and compound words. Spanish origin verbs are
presented with the Media Lengua infinitive suffix -na to aid in identifying them
as verbs vs. non-verbs. Each point reflects the predicted probability of a vowel
realization for a given word or bound morpheme, with token frequency repre-
sented by point size and lexical origin indicated by color. Vertical reference lines
mark stability zones; <20% indicates stability with a non-standard source lan-
guage vowel; 280% indicates stability with a source-language standard vowel; and
words between these zones show considerable variability between standard and
non-standard source language vowels.

Words marked with an asterisk contain the same origin vowel more than once
(e.g., tenena ‘have’ or vivina ‘live, from Spanish tener and vivir, respectively). In
such cases, a vowel may be stable in one position but variable in another, or both
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vowels may be variable. This is a known limitation of the graphing method, and
such cases are discussed in the accompanying text.

4.2 (i) variation

This model examines the probability of (i) being realized as (i) versus another
vowel (specifically (e)). The only fixed effect included in the model was Root-final
position. The model output (Table 3) indicates that the intercept value for (i) is
7.59, which represents the log-odds of Standard Spanish and Unified Kichwa (i)
being realized as (i) in Media Lengua in the dataset under baseline conditions.
This highly positive intercept suggests a strong tendency for the Media Lengua (i)
to match (i) in its source language orthographies rather than changing to (e).

Table 3. Model summary of (i) variation, showing the intercept and the effect of vowel
position at the morphological boundary (root-final position) on the likelihood of{i) being

realized as (i) versus another vowel

(i) Estimate Std. Error z value Pr(>|z|)
Intercept: Same/ Different 7.59 0.71 10,72 < 2e-16
Position: Root-final -0.99 0.24 -4.16 3.14€-05

* Column headers left to right: (v} is vowel under analysis; Estimate indicates the model coefficient
(log-odds) for each predictor; Std. Error shows the uncertainty of that estimate; z-value is the ratio of
the estimate to its standard error; and Pr(>|z|) reports the corresponding two-tailed p-value testing
whether the coefficient differs from zero.

The coeflicient estimate for root-final is —0.99, indicating that when (i) occurs
just before bound morphology (impedi-rca-ni ‘prevent-pst-1), the log-odds of it
being realized as (i) decrease. Since (e) is the only alternative to (i} in the dataset,
this corresponds to a slightly increased likelihood of (e) appearing in root-final
position (impede-rca-ni).

Figure 8 illustrates predicted variation in the written realization of (i) in
Media Lengua words and bound morphemes. Items displayed represent approxi-
mately 8% of all (i) tokens (46 out 0f 586). Several items show high stability despite
diverging from their source language orthography. These include the Spanish
origin word cintura ‘waist, which appears almost categorically with (e), spelled
senturas in nearly all instances. Similarly, Kayampi, a place name from the pre-
Columbian Kara language with no living speakers, comes into Media Lengua via
Kichwa, Kayampi and Spanish, Cayambe, and shows a strong preference for (e},
reflecting Standard Spanish orthography.

Several high-frequency Kichwa origin bound morphemes show minor varia-
tion between (i) and (e), despite the absence of /e/ phoneme in Unified Kichwa’s
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Figure 8. Bubble plot illustrating (i) variation in Imbabura Media Lengua from the
random effects output, predicting the percentage similarity to Unified Kichwa and
Standard Spanish. Each bubble represents a word, color-coded by origin (Kichwa or
Spanish) and sized according to its frequency in the dataset. The plot includes only words
with less than 99% stability and at least three tokens

vowel system and (e} in Unified Kichwa orthography. These include -ri ‘reflexive,
-ni ‘first person, -mi ‘validative, -mari “affirmative;, -kri ‘future] -chi ‘causative; and
-pi ‘locative. Most of these morphemes cluster around or above 80% (i) realiza-
tion. One notable exception is -nti ‘comitative, which shows the highest degree
of variability among Kichwa morphemes, with approximately 43% of its tokens
appearing with {e) (-nte).

Several Spanish origin lexical items also show high stability with (i), clustering
above 80%. These include verbs such as cocinana ‘cook venina ‘come; and morina
‘die’ (from Spanish cocinar, venir, and morir, respectively), all of which largely pre-
serve Spanish (i) despite some variability. Three additional words containing two
(i)s also cluster in this range suggesting that both vowels are stable. These include
vivina ‘live; invitana ‘invite, and dirigente ‘manager’ (from Spanish vivir, invitar,
and dirigente, respectively). The word asi ‘like that’ (from Spanish asf) is the most
frequent word displayed in Figure 8 (544 tokens) with only 7% of the instances
containing (e).

Figure 8 also shows that the greatest variability between (i) and (e) occurs in a
set of words, many of them verbs, that vary in root-final position, consistent with
the model’s predictions. These include decina ‘say, hervina ‘boil, salina ‘leave,
pedina ‘ask] compartina ‘share, and resentina ‘resent’ from Spanish decir, hervir,
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salir, pedir, compartir, and resentir, respectively. Among these, decina is of partic-
ular interest given its high token count (225) and high variability with approxi-
mately 48% of instances appearing with (e).

Additional items falling within the variable 20-80% range include words with
two Standard Spanish origin (i}s. These include impedina “prevent’ and discapac-
itado ‘disabled’ (from Spanish impedir and discapacitado), both of which show
stable shift of the first (i) to (e) while retaining (i) in the second position, A simi-
lar pattern is observed in the place name Pikuchi (from Kara via Kichwa Pikuchi,
Spanish Peguche), where the first vowel consistently appears as (e}, while the sec-
ond alternates between (i) and (e). The Kichwa origin word kipi ‘knapsack’ also
occupies this intermediate range, with two of the eight instances appearing as
quipe rather than quipi.

Finally, kuyi ‘guinea pig’ presents an interesting case. The alternation between
(i) and (e) likely reflects the phonemic proximity of (y) (/j/) and (i) (/i/), where
lowering the vowel may increase syllabic salience, Notably, Spanish also borrows
this word from Kichwa, but as kuy (/kui/), also avoiding the {yi) sequence.

Opverall, the results suggest that written (i) variation in Media Lengua is nei-
ther random nor completely uniform. Instead, it reflects a combination of lexical
origin, morphological position, orthographic influence from Spanish, and item-
specific patterns, with the greatest variability concentrated in root-final verbs.

4.2.2 {e) variation

This model examines the probability of the (e) being realized as (e} versus other
vowels (specifically (i)). Both Annotator and Root-final position were included as
fixed effects. The model output (Table 4) indicates that the intercept value is 6.77,
which represents the log-odds of the vowel (e) being realized as (e) in the dataset
under baseline conditions. This highly positive intercept suggests a strong ten-
dency for the vowel (e) to remain {e) in most contexts.

Table 4. Model summary of {e) variation showing the intercept and the effects of

annotator and root-final position on the likelihood of (e} being realized as {e) versus

another vowel

{e} Estimate Std. Error z value Pr(>|z|)
Intercept: Same/ Different 6.77 0.72 9.41 < 2e-16
Annotator: o2 —0.34 0.13 —2.56 0.0106
Position: Root-final —-3.25 0.24 -13.81 < 2e-16

The coeflicient estimate for Annotator (#02) is —0.34 log-odds, indicating that
Annotator negatively affects the likelihood of (e) being realized as {(e). Specifi-
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cally, the log-odds decrease when the second annotator transcribes the data, sug-
gesting very minor variability ((1%) introduced through this annotator’s vowel
choice. This negative effect implies that annotator-specific decisions may influ-
ence vowel realization, but not substantially. Since (i) is the only alternative to (e)
in the dataset, this corresponds to a slightly increased likelihood of (i) being writ-
ten by annotator #2.

The coefficient estimate for Root-final position is —3.25 log-odds, indicating a
strong negative effect on the likelihood of {(e) being realized as {e) in root-final
position. In other words, when a vowel occurs at the end of a lexical root and
subsequently followed by bound morphology, the log-odds of selecting {e) drop
substantially. This corresponds to an increased likelihood of (i) appearing in this
position. Unlike the minor annotator effect, the magnitude of this coefficient sug-
gests that root-final position is a substantial factor on vowel spelling, reflecting a
predictable positional pattern rather than idiosyncratic transcription behavior.
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Figure g. Bubble plot illustrating (e} variation in Media Lengua, showing the percentage
similarity to Standard Spanish. Each bubble represents a word, sized according to its
frequency in the dataset. No Kichwa origin words appear in this figure as (e) is not
present in the in the Unified Kichwa writing system or phoneme inventory

Figure ¢ illustrates predicted variation in the written realization of (e) in
Media Lengua words. Words displayed represent approximately 6% of all {e)
tokens (40 of 628). This subset includes Spanish origin lexemes only, as Unified
Kichwa does not contain the vowel (e) as either a phoneme (/e/) or as part of its
standardized orthography. Therefore, the words plotted span from non-standard,
Kichwa-influenced (i) (left), to standard, Spanish-influenced (e) (right).
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