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Introduction



Turkish vowel harmony

The Turkish vowel system makes use of phonemic height, rounding, and
backness, with considerable symmetry:

Front Back

Non-round Round Non-round Round

High /i/ /y/ /W/ /u/

Non-high /e/ /ø/ /a/ /o/

NATIVE roots are mostly harmonic
Backness harmony targeting all vowels
Rounding harmony targeting high vowels

QUASI-BORROWINGS

From Persian and Arabic
Main source of disharmonic words in Turkish
Constitute older borrowings or share an etymological source with them

BORROWINGS

Mainly from English, French or Italian
Mostly more recent borrowings



Turkish vowel harmony

Backness harmony in non-high vowels is analysed as productive in suffixes (e.g.,
Bennink, 1992):

[+fr,-rd] [+fr,+rd] [-fr,-rd] [-fr,+rd]

/gelir/ /kyj/ /kWz/ /okul/ (Root)

[Íelir+ler] [cyj+ler] [kWz+lar] [okul+lar] Nom. pl.

‘income’ ‘village’ ‘girl’ ‘school’ (Gloss)

Rounding and backness harmonies in high vowels are analysed as productive in
suffixes (e.g., Bennink, 1992):

[+fr,-rd] [+fr,+rd] [-fr,-rd] [-fr,+rd]

/gelir/ /kyj/ /kWz/ /okul/ (Root)

[Íelir+im] [cyj+ym] [kWz+Wm] [okul+um] 1SG poss.

‘income’ ‘village’ ‘girl’ ‘school’ (Gloss)



Disharmony in Turkish

There’s some debate about whether harmony is synchronically productive in
Turkish roots, but productive application in suffixes is uncontroversial (e.g.
Bennink, 1992; Polgárdi, 1999; Chong, 2019)

Historical borrowings, especially from Arabic and Persian (11th century+), have
introduced unrepaired disharmonic roots in the past (e.g. Lanfranca, 2012):

/mysade/ ‘permission’, /kitap/ ‘book’, /kalem/ ‘library’, /meny/ ‘menu’

Some suffixes, borrowed and not, do not exhibit (full) harmony (e.g. Baturay,
2012; Lanfranca, 2012):

/-izm/ ‘-ism’, /-Ijor/ ‘pres. prog.’, /-ki/ ‘loc. nom.’

Borrowings may not consistently trigger suffix harmony (e.g. Baturay, 2012)

No large-scale study has yet been conducted



Twitter for phonology

Spelling – especially standardised – can obviously pose challenges to analysing
phonological variation

Despite this, work on phonological variation in written media, specifically Twitter,
shows evidence for overt and covert representation of phonological processes
(e.g. Eisenstein, 2013; Tatman, 2016; Lamontagne and McCulloch, 2022; Dalola,
2022; Law, 2022)

Prior cases largely require the stylistic intent, even if not the phonological
phenomenon under investigation
Turkish vowel harmony is a perfect case:

The contrast is unambiguously encoded in the spelling
No alternative (clear “default”) spelling is available, so a form communicating
(dis)harmony must be selected



Goals

1 How productive is vowel harmony in suffixes?

2 Can we identify a “default” vowel quality or an active feature through decreased
productivity?

3 Does the etymological source of the root affect harmony application?

4 Do borrowing properties (potential harmony trigger vowel, root length) affect
harmony application?



Methodology



Corpus creation: Target roots

Extraction of all nouns with transcriptions and etymological information from the
Turkish Wiktionary lexicon provided by the Kaikki archive (Ylonen, 2022)

Elimination of words of 4+ syllables and vowel-final roots

Classification of noun by harmony class based on vowel of root-final syllable (front
unrounded, front rounded, back unrounded, back rounded)

Classification of etymological source based on language tags with manual
verification (NATIVE, QUASI-BORROWINGS, and BORROWINGS)

Extraction of lexical frequency (2016 Open Subtitles database)

Restriction to ten most frequent roots for each permutation of harmony class (front
unrounded, front rounded, back unrounded, back rounded), etymological source
(NATIVE, QUASI-BORROWING, BORROWING), and number of syllables (1, 2, 3)



Corpus creation: Token extraction

391 target roots were combined with every possible first-person possessive suffix
-im [im], -üm [ym], -ım [Wm], -um [um]
Selected to have maximal harmony options (both rounding and backness harmonies)
Variants with root-final <ğ> were additionally generated for all borrowings ending in /k/
to account for the possibility of velar softening (e.g., müzik > müziğim)

Query tweets for each resulting target word (academictwitteR package; Barrie and
Chun-ting Ho 2021) with following settings:

Turkish-language tweets
Exact phrase (i.e. exact target query)
Not a retweet (avoids duplicates)

Date ranges scaled per etymological group out of necessity (BORROWINGS, 10
years; QUASI-BORROWINGS, 1 year; NATIVE WORDS, 1 month)

Technical caveat: -im and -ım are conflated by Twitter API; the search -im returns
both. The distinction has to be reconstituted from the actual text of each tweet



Extraction and coding

Number of syllables defined as number of vowel symbols in the root

Presence of disharmonic vowel sequences within root used to categorize roots for
each type of harmony

Roots were classified by rounding and backness of syllable-final vowel

Presence or absence of backness harmony and rounding harmony was defined
for each query between root and suffix variant

Number of query results summed according to word length, origin, and harmony
profile



Statistical analysis

Mixed-effects logistic regression (lme4; Bates et al., 2015)
26 182 tokens
Dependent variables: Rounding harmony, Backness harmony
Random intercept: root

Fixed effects:
Lexical origin (NATIVE, QUASI-BORROWING, BORROWING)
Root harmony class (front unrounded, front rounded, back rounded, back unrounded)
Root profile (Monosyllabic, Harmonic, types of disharmony)
Pairwise interactions



Results



Overview

16 162 tokens: Back unrounded roots (202) are least frequent in the dataset, while front
unrounded roots (13 452) are especially frequent.



Overview

12 939 BORROWINGS, 2 177 QUASI-BORROWINGS, 1 046 NATIVE ROOTS.



Overview

All harmony classes are represented for all origins, though back unrounded roots are
relative rare for all harmony classes.



Relationship between harmonies

Exhibiting backness harmony makes rounding harmony more likely, and exhibiting roun-
ding harmony makes backness harmony more likely.



Root profile

There’s a small but significant increase in backness disharmony for monosyllabic
roots.

Disharmonic and harmonic roots pattern together overall; backness disharmony is
not readily analysed as harmony triggered by a non-final vowel in the root.



Root profile

There’s a small but significant increase in rounding disharmony for monosyllabic
roots.

Disharmonic and harmonic roots pattern together overall; backness disharmony is
not readily analysed as harmony triggered by a non-final vowel in the root.



Harmony class

Returning to vowel class on its own.



Harmony class

Back unrounded roots exhibit backness disharmony in a majority of cases, otherwise
backness harmony is favoured.



Harmony class

Rounding harmony dominates across the board, though lower rates are found in front
rounded roots and especially in back unrounded roots



Harmony class

The two harmony patterns do not strictly coincide:

Front unrounded roots nearly categorically undergo both harmonies. (97.98%)

Front rounded roots never exhibit no harmony, but 18.95% only harmonise one
feature.

Back unrounded roots predominantly exhibit only rounding harmony (81.68%),
and no token exhibited both harmonies.

Back rounded roots predominantly harmonise both features (87.28%), and no
token exhibits only backness harmony.



Etymological origin

Returning now to etymological origins – with a warning that a caveat is upcoming!
BORROWINGS are most commonly harmonic for backness, while NATIVE ROOTS exhibit
the most backness disharmony.



Etymological origin

BORROWINGS are slightly more commonly harmonic for rounding, rounding harmony is
nearly categorical across etymological origins.



Etymological origin

Combined,

NATIVE ROOTS exhibit the most full disharmony, but the norm is to apply both
harmony patterns.

QUASI-BORROWINGS exhibit the most (partial) disharmony.



Etymological origin & Harmony class

Rates for etymological origin partly reflect harmony class distributions:

QUASI-BORROWINGS exhibit much more rounding disharmony (front rounded and
back rounded roots)

QUASI-BORROWINGS exhibit much more backness disharmony (front rounded and
back unrounded roots)

Back unrounded roots are absent from BORROWINGS because of source language
inventories



Parasitic harmony (NATIVE ROOTS)

In NATIVE ROOTS, there’s more disharmony when the root’s last vowel is a non-high
back rounded vowel.



Parasitic harmony (QUASI-BORROWINGS)

In QUASI-BORROWINGS, no full harmony with non-high vowels back round and front
rounded vowels, introduction of backness disharmony with non-high back unrounded
vowels.



Parasitic harmony (BORROWINGS)

In BORROWINGS, slightly less rounding harmony with non-high back round vowels com-
pared to high vowels.



Discussion



Summary

Harmony dominates, but is not categorical

Applying one type of harmony predicts applying the other

Back unrounded vowels are least likely to trigger harmony, particularly with
respect to rounding
Front unrounded vowels are especially likely to trigger harmony

Plausible default value for the suffix under analysis? (Apparent only thanks to
QUASI-BORROWINGS!)
Minimally marked form?

BORROWINGS are especially likely to be harmonic

QUASI-BORROWINGS are especially likely to be (at least partially) disharmonic



Borrowing distinctiveness

Phonological integration typically correlates with morphological integration
(Bessett, 2016)

This is formalised as the Derived Environment Condition or as Non-Derived
Environment Blocking: many processes are described as requiring affixation for
application even when the morpheme does not contribute to the required
phonological context (e.g. Kiparsky, 1982; Inkelas, 2014; Chong, 2019)

It would therefore be expected that all words under analysis would undergo
harmony

Disharmony could be a (rarely present!) phonological cue to being a borrowing



Revisiting lexical strata

Considerable work describes strata in lexicons (LaCharité and Paradis, 1993; Itô
and Mester, 1999, e.g.)

Strata are generally nested
More embedded strata are subject to more phonological processes
Stratum processes follow the subset principle; a stratum is subject to the processes of all
less nested strata
Stratum nesting depth reflects stratum age in the lexicon

For Turkish vowel harmony, this does not appear to hold:
The older non-NATIVE stratum (QUASI-BORROWINGS) is least subject to harmony
(matching lexical patterns in roots?)
The newest stratum (BORROWINGS) is most subject to harmony
While harmony processes are correlated, neither categorically predicts the other
When digging into the parasitic nature of high-vowel harmony, QUASI-BORROWINGS
exhibit distinctive behaviour.



Future directions

Increasing the pool of suffixes and roots:
Testing high vs. non-high vowels (parasitic vs. non-parasitic harmony patterns)
Wider range of affixes (phonological shapes, morphological status)
Including lower-frequency roots

Expanding to speech
E.g. querying Youtube video transcriptions to create a corpus
Production and/or judgment study
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Bonus

Harmony rate table:

Front unrounded Front rounded Back unrounded Back rounded

Neither 166 (1.23%) 0 (0.00%) 4 (1.98%) 99 (5.50%)

Backness 105 (0.78%) 60 (8.49%) 33 (16.34%) 0 (0.00%)

Rounding 0 (0.00%) 74 (10.47%) 165 (81.68%) 130 (7.22%)

Both 13181 (97.99%) 573 (81.05%) 0 (0.00%) 1572 (87.28%)

Total 13452 707 202 1801
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