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e Loanwords = source of information for study of

ntosLction interactions in ancient contexts

e Distinguishing potential loanwords from inherited words =
crucial & controversial
* Language-specific approaches (Kang 2011)
» Quantitative methods to automatically identify
loanwords (Haspelmath and Tadmor 2009a; Zhang,
Fabri, and Nerbonne 2021; Miller et al. 2020; Nath
et al. 2022)

e But little attention has been paid to potentially statistically
relevant patterns/features distinguishing loanwords from
inherited words
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Data: the WOLD database (Haspelmath and
Tadmor 2009b; 2021)

What is it?

64,289 lexical entries from 41 languages

coded for source (loanword vs. inherited) and, if relevant,
source language(s)

Total of 15,213 likely loanwords from about 300 different lan-
guages

Miller et al. 2020 added IPA to the target languages < we
used their dataset

Issues:

* Source words in orthography / various transcriptions
(not IPA)

* Source language(s) # reliable (e.g., unsystematic choice
between closest vs. ultimate source) 4/25
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Hypothesis

Loanwords feature a specific phonemic distribution:
— they pick from poorer phonemic inventories
viz.:

Loanwords tend to contain fewer:
e rare phonemes = attested in <= 6 languages

e co-articulated phonemes, e.g., labial-velars, ejectives, etc.
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Freq. of phonemes in total: 0.092
Freq. of phonemes in loanwords: 0.055

Ratio of freq. of co-articulated phonemes in loanwords / all
words:

- 0.593
Freq. of phonemes in total: 0.110
Freq. of phonemes in loanwords: 0.075

Ratio of freq. of rare phonemes in loanwords / all words:

- 0.683
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When a target language TL borrows a word with a phoneme

¢:

if it has ¢, it preserves it
if it does not have ¢, it replaces it.

A phoneme in a source word has a probability p1 of being ¢

The target language TL has a probability p2 of having ¢ in its
inventory

— The probability for ¢ to be in the output of the borrowing
process in the target word = pixp2.

— We expect ¢ to have a frequency pixpz in loanwords
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Model

Hyp 2: Loanwords tend to contain fewer co-articulated

phonemes because phonemes of the source words tend
to be replaced by mono-articulated phonemes

When a phoneme ¢ is co-articulated (> 1 grapheme),

if it is not preserved during borrowing
and if there exists a corresponding mono-articulated
phoneme (=1 grapheme)

then it is replaced by the latter.
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‘Equal to All' model: a baseline assuming that the phonemic
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I12-based error test: the lower the error, the more accurate the
model.
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Error of model ‘Equal to all words’: 0.0300
Error of model 1: 0.0384
Error of model 2: 0.0295

Model 1is worse than model “Equal to All” at predicting the
frequency of phonemes in loans, which is understandable since
it does not grasp phoneme replacements.

Model 2, which includes a prediction of replacement phonemes,
is more accurate than model 1, and more accurate than “Equal
to All”.
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Model 2 succeeds at predicting the frequency of phonemes in
loanwords with a lower error (0.0295) and hence a higher
accuracy than the other models.

Discussion

+ It is much better than Model “Equal to All” at predicting the
relative frequency scores of phonemes in loanwords (cf. Fig. 2).
— This supports our 2 hypotheses:

* rare phonemes are rarer in loanwords just because they
are rare

* co-articulated phonemes are frequently replaced by
mono-articulated equivalents upon borrowing
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words combined vs. loanwords only
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2. The more frequent a co-articulated phoneme is in the corpus,

the less frequent it is in loanwords

0,

Figure 4: Difference of frequency of coarticulated phonemes in all words
vs. loanwords only
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Significance

Our results suggest that: when borrowed, words are statistically
expected to lose phonological rareness/complexity and hence
“phonological distinctiveness”

— Borrowed words are more likely to look alike by chance, esp.
if borrowed several times

— Potential implications for the study of loanwords and
Wanderworter esp. in prehistoric contexts.

E.g. How can we set apart loanwords which look alike because
they stem from the same source word and loanwords from
different source words that happen to look alike because of the
phenomenon described in this paper?

» First requirement to investigate these questions: better
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