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Abstract

The present paper is devoted to the problem of cognate recognition in an intercomprehension
setting, in which the target language is not directly known to the readers, but is closely related
to their native language. Previous research has shown that once context is accounted for, in-
telligibility is partially predicted by measures of interlingual proximity such as Levenshtein
distance. Taken alone, however, such measures are insufficient to fully explain empirical
data. It has thus been suggested that specific interlingual correspondences may have a more
conspicuous impact than others. To verify this hypothesis, 163 East Slavic-speaking learners
of L2 Polish were asked to translate a set of non-words, obtained by manipulating a set of
Russian words with respect to a single segment (e.g. initial consonant). All non-words were
consistent with Polish phonotactics; however, some modifications matched existing phono-
logical correspondences between Polish and Russian, while others did not. Target items were
presented in writing through an online survey, initially in isolation, subsequently within a
meaningful sentence.

The results show that the presence of a meaningful context significantly improves the
chances of cognate recognition. Further, non-words containing systematic sound correspon-
dences resulted in a higher recognition rate than non-words comprising arbitrary modifica-
tions. Within the latter group, finally, modifications to consonants in word-initial and word-
medial position as well as diverging positions of the stress resulted in significantly lower
recognition scores.

AHHOTaUuA

Hacrosimast cratbst ocBsinieHa mpoOiieMe pacrio3HaBaHHs KOTHATOB B YCIIOBHSIX B3aHMO-
ITOHUMAaHUS, B KOTOPBIX UCXOIHBIHA S3BIK HE M3BECTEH I0JIb30BATEII0 HANPSIMYIO, HO TECHO
CBSI3aH C €ro POJHBIM s3bIKOM. [Ipenpinyiie uccienoBaHus MoKa3alid, 4To HOoCie ydeTa
KOHTEKCTa pa300pYMBOCTh YACTUYHO IMPEACKA3bIBACTCS CTEIICHBIO MEKbA3BIKOBOH O1M30-
CTH, TaKo#, HampuMep, Kak paccrosiuue JleBeHmreliHa. OfHaKo camu 1o cebe 3TH mnapa-
METPBI HEAOCTATOYHBI JI ITOJIHOTO O6’bHCHCHI/IH OMIIMPUYCCKUX NTAHHBIX. Takum O6p3.30M,
OBIIO BBICKA3aHO MPEAOJIOKEHHE, YTO OIHH MEXBS3BIKOBBIE COOTBETCTBUSI MOTYT UMETh
OoJiee 3aMeTHOE BIIHMSHUE, YeM JApyrie. UToObl IPOBEPUTH ATy THIOTE3Y, 163 BOCTOUHOCA-
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J. Saturno

BSHCKUX KypCaHTa, U3y4aloIUX MOJIbCKUH A3bIK KaK HHOCTPAHHBIH, ObLIM IONPOILICHLI Ie-
peBecTH HaOOp HECYLIECTBYIOLIMX B MOJIBCKOM fA3BbIKE CJIOB, IOTYYEHHBIX IyTE€M MaHHITY-
JMPOBAHHUS OTHOTO 3ByKa (HalpHMep, HauadbHas COIIACHAs) B PEalbHBIX PYCCKUX CIIOBaX.
XOTs Bce TAaKUE HCKYCCTBEHHBIE CJI0BA OBLIM COINIACOBAHBI C IOJILCKON ()OHOTAKTUKOM, HEKO-
TOpble MOAU(UKALMY COOTBETCTBOBAIU CYILECTBYIOIIUM (POHOIOIUUECKUM COOTBETCTBUSAM
B TIOJIBCKOM H PYCCKOM SI3BIKaX, ApyrHe - HeT. ClioBa Juis epeBoja OBLIH IIPEeICTaBICHEI B
MHIChMEHHOH (hopMe uepes OHTaifH-0mpoc, CHavala H30IHPOBAHHO, 4 3aT€M B OCMBICIICHHOM
IPEIOKEHHH.

Pe3ynbrarhl I0Ka3bIBAIOT, YTO HAJIMUUE KOHTEKCTA IIOBBIIIAET IAHCHI y3HABaHUS KOI'Ha-
ToB. KpoMe Toro, HCKyCCTBEHHBIE CJIOBA, COIEPIKAIIE CUCTEMATUYECKHUE TI0JILCKO-PYCCKUE
3BYKOBBIE€ COOTBETCTBHS, IPUBOAMIHN K Ooree 3(h(hEeKTUBHOMY PACIIO3HABAHUIO, YEM T€, KO-
TOpbIE COIEPAKATIK IPOU3BONbHBIE MoAUbHKaMU. B 3Tol nocnenneii rpynne Mmogudukanuu
COIVIACHBIX B Hayajle U CEpPEAMHE CII0BA, a TAKXKE PA3IMYHOE M0JI0KECHUE yIapeHus, 3Haul-
TEJBHO MPENATCTBOBAIN PACIIO3HABAHUIO KOIHATOB.

1 Introduction

The present paper investigates the effect of various interlingual correspondences between
pairs of cognates (i.e. etymologically related words) as a possible predictor of their recog-
nisability by speakers of related languages. This in turn is a crucial skill in the context of
intercomprehension (IC), here defined as

“arelationship between languages in which speakers of different but related languages
can readily understand each other without intentional study or extraordinary effort.
It is a form of communication in which each person uses his/her own language and
understands that of the other(s)” (European Commission, 2012).

The definition quoted above may be adapted to cases in which the target language is read,
rather than listened to. For each speaker, comprehension is made possible by the knowl-
edge of another language related to the target language — often, though not necessarily, the
speaker’s L1. Indeed, IC based on the knowledge of an .2 has been shown to be possible and
effective. In the Slavic domain, for instance, Branets et al. (2020) showed that speakers of
Estonian (a non-Indo-European, non-Slavic language) were quite successful at understand-
ing Ukrainian thanks to their knowledge of L2 Russian, while Saturno (2020) demonstrated
that L1 Italian students of L2 Russian were quite effective at producing Polish inflectional
morphology after only a few hours’ course in comparative Slavic linguistics. The effective-
ness of minimal teaching interventions to improve existing IC skills is also argued for by
Golubovi¢ (2016).

Numerous factors have been shown to affect the overall efficacy of IC. The two most cru-
cial variables, i.e. one’s plurilingual repertoire (Berthele, 2011; Vanhove & Berthele, 2017)
and overall exposure to the target language (Gooskens et al., 2018) are of extra-linguistic
nature and produce “acquired”, rather than “inherent”, intelligibility (Bahtina & ten Thije,
2012). A further variable that was shown to have a powerful role in predicting IC success is
the presence of a meaningful context. However, precisely as a consequence of its paramount
importance in IC, it is usually excluded from empirical studies in order to focus on other pre-
dictors that would otherwise be overshadowed by it. Nevertheless, Berthele (2011, p. 216)
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suggested that due to the “artificial and decontextualized nature of the word list data”, no
sufficient insights on the cognate recognition process can be extracted from them, whereas

“in naturalistic situations, there would be additional, contextual information available
that contributes in significant ways to this decision, most notably the semantic fit of
the item within the co- and context”.

A precise account of the impact of context is complicated by the fact that this variable
is very hard to model and control for in an experimental design. Within the Slavic language
family, Heinz (2009) pointed out that even correct lexical inferences may be revised if the
result is not deemed suitable to the context. This observation is echoed by Jagrova et al.
(2019), who found that even close cognates or nearly identical internationalisms were not
always translated correctly for the same reason. Based on an investigation of Germanic IC
through a think-aloud protocol, Méller and Zeevart’s (2015, pp. 344-345) concluded that
“the normal way of proceeding is characterized by interaction between inferring and per-
ception of similarity”, in which “even the phonetic intuitions that turned out to be available
in the recognition of isolated words seem to take a back seat as soon as semantic context is
available”.

In a study on the written comprehension of Russian and Romanian by speakers of French,
Castagne (2011) argued that results improve when contextual information is added, while co-
text seems less essential. Muikku-Werner (2014) observed that the number of similar word
forms that a readers might consider suitable translations of a target word decreases as more
context is provided, since potential options have to fit a narrower syntactic and semantic
frame. She also found that the presence of a meaningful context facilitates the guessing of a
frequent collocate of a word.

Within the Inconslav project, the role of context was initially explored using 3-gram mod-
els, which first count the occurrences of all three-word combinations in a corpus and then
statistically assess the predictability of a word given the two preceding words. Jagrova (2018)
highlighted a significant correlation between the intelligibility of Polish by Czech speakers
and 3-gram surprisal for Polish noun-adjective order, which is somewhat more flexible than
in Czech. Jagrové and Avgustinova (2023) showed that 3-gram predictability contributes
to the intelligibility of target words in sentence-final position. In a further study aimed to
overcome the limitations of 3-gram models, i.e. the fact that context is only operational-
ized as the two adjacent words, Jagrova et al. (2021) improved previous results using mod-
els based on surprisal, which incorporate information from the entire sentence. However,
since the correlation with intelligibility were still weak, the authors (2021, p. 12) conclude
that “surprisal as a representation of predictability in context does not reach the level of
the correlations with the linguistic distance that was many times demonstrated in previous
research”.

With Stenger et al. (2020, p. 46), however, one may argue that “even though it may seem
artificial to test individual words without context, since the latter may provide helpful in-
formation, [...] cognate recognition is a precondition of success in reading intercomprehen-
sion”. Indeed, the percentage of cognate words in the two related languages and the formal
similarity between the cognates have been shown to be major determinants of cross-linguistic
intelligibility (Gooskens, 2007; Tang & van Heuven, 2015). Overall distance between lin-
guistic items is typically measured using various versions of the Levenstein (1966) algorithm,
defined as the minimum number of operations (insertion (I), deletion (D), or substitution (S)
of segments) required to turn a string into another. The raw Levenshtein distance is the sum

@ Springer



J. Saturno

Table 1 Levenshtein distance

between Polish Warszawa and string a w a r S z a w - a
Italian Varsavia ‘Warsaw’, string b v a r - a v i a
written mode operation S = = = D = S I =
Table2 Levenshtein distance .

between Polish Warszawa and string a v a r J a v - a
Italian Varsavia ‘Warsaw’, aural string b v r s a v j

mode operation = = = S = = I =

of the number of operations performed, i.e. 4 in Table 1. However, it is often more useful
to consider the “normalised” distance, computed as the raw Levenshtein distance divided
by the total length of the alignment, i.e. the number of cells comprised in the matrix used
to compare the two strings (9 in Table 1). Thus, the normalised distance between the ortho-
graphic Polish Warszawa and its Italian counterpart Varsavia is 4 / 9 = 0.45. This value is
independent of the length of the strings considered and may be compared to other values
computed in the same manner.

Orthographic Levenshtein distance has been successfully used in linguistic research to
investigate the distance between related varieties in various language families (Gooskens &
Heeringa, 2004; Heeringa, 2004; Kessler, 1995; Tang & van Heuven, 2015; Van Bezooijen
& Gooskens, 2005; Zulu et al., 2008). Levenshtein distance can also be computed for phono-
logical words based on phonetic transcription (Heeringa et al., 2006). Computing distances
based on written or aural data may produce radically different results because of the possible
discrepancies between the phonological structure of a word and its graphical representation
(Table 2). The normalised distance between the pronunciation of Polish Warszawa and Ital-
ian Varsavia is 2 / 8 = 0.25, as opposed to 0.45 in the written mode. Note that the length of
the alignment has changed as well (from 9 to 8).

Concerning the Slavic language family, correlations between IC success and several lin-
guistic predictors, including Levenshtein distance, was attempted within two large projects,
neither of which regrettably considered the language combination Polish-Russian. Within
the “Inconslav” project, Stenger et al. (2017) found a significant correlation between nor-
malized Levenshtein distance (at the orthographic level) and intelligibility, although other
measures of linguistic distance, such as word adaptation surprisal and conditional entropy,
were found to be better predictors (Mosbach et al., 2019). Indeed, one of the limits of Lev-
enshtein distance is its symmetricity, which does not necessarily reflect linguistic reality:
several works have highlighted numerous cases of asymmetric distances among Slavic lan-
guages (e.g. Jagrova et al., 2017), showing that cognate recognition may be easier for speak-
ers of one of the languages involved (e.g. Golubovic & Gooskens, 2015; Stenger et al.,
2017).

Within the “MICReLa” project, devoted to mutual intelligibility within the Romance,
Germanic, and Slavic families (Golubovic & Gooskens, 2015), Gooskens et al. (2018)
showed that spontaneous comprehension is lower in the Slavic language family than in the
other language families considered (27.6% against 40.0% in Germanic and 36.4% in Ro-
mance), although no statistically significant effect was uncovered. Exceptions to the low
intelligibility scores (below 20% in half the cases) are Czech-Slovak (92.7% and 95.0%,
depending on the reader’s L1), Croatian-Slovenian (43.7% and 79.4%) and Polish-Slovak
(40.7% and 50.7%). Further, Gooskens and van Heuven (2019) demonstrated that by far
the most influential predictor of IC success was exposure to the target language, while
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linguistic distance hardly improved the model. When extra-linguistic predictors are ex-
cluded, the Slavic language family exhibits the highest correlation between affix distance
and intelligibility by listeners with no prior exposure to the test language, probably due to
the rich inflectional system of these languages. Lexical, phonetic and orthographic stem
distances also correlated highly. In a regression analysis, orthographic affix and phonetic
distances together explain 80% of the variance. Interestingly, the authors also point out
that

“In the Slavic area there is so little exposure to the other languages that we are in
fact dealing with inherent intelligibility, i.e. intelligibility in situations where listeners
received no previous exposure to the test language but are still able to understand it
to some extent because it resembles their native language” (Gooskens & van Heuven,
2019, p. 26).

Despite the correlation between phonetic distance intelligibility, Gooskens and van
Heuven (2019, p. 26) also note that measurements of linguistic distance should “to a larger
extent take into account communicatively relevant distances by weighting linguistic differ-
ence that are important for communication more heavily than differences that are less im-
portant”. Indeed, in a study on Dutch-German intelligibility by children, Gooskens et al.
(2015) found that minor phonetic details that could hardly be captured by Levenshtein dis-
tances sometimes had a notable impact on the intelligibility of isolated words. van Heuven
(2008) suggested a set of qualitative, rather than quantitative predictors, highlighting a more
conspicuous role for consonants over vowels, consonant substitutions over insertions or dele-
tions, and word onset over other parts of the word.

In an experiment on Germanic IC, Berthele (2011) found a negative correlation of cog-
nate intelligibility and the distance between the target item and the L2 English cognate (but
not the L1 German cognate). A distance threshold around 0.22 was identified, above which
intelligibility drastically decreases. Even below that threshold, however, radically different
intelligibility scores may correspond to the same value of Levenshtein distance, so much so
that

“the lack of clear correlations and the unexplained patterns [...] raise the question
whether it is not mere distance/difference, but rather particular types of differences that
are the key to the empirical differences across the items in this interlingual guessing
puzzle” (Berthele, 2011, p. 202).

The subsequent explorative analysis concluded that consonants are a more important pre-
dictor of successful inference than vowels, coherently with the results of van Heuven (2008)
cited above. In the case of vowels, intelligibility seemed to even benefit from differences.
Modifications affecting word onsets proved particularly deleterious.

Alongside a weak but significant correlation between intelligibility and Levenshtein dis-
tance, Moller and Zeevart’s (2015) experiment on Germanic IC showed that subjects con-
verged on a set of translations characterised by equal Levenshtein distance with respect to the
target cognate. In a multiple-choice task, alternatives differing from the target in the quality
of a segment were preferred to those differing in the number of segments they comprised.
Again, a preference was found for those alternatives in which the first segment remained un-
changed. Finally, when asked to decide whether two words were cognates or not, participants
displayed a greater rejection rate for phonological correspondences extraneous to the Ger-
manic language family. No obvious tendency could be identified in this task relatively to the
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locus of the modification within the word. Similarly, the only difference between modifica-
tions affecting consonants and vowels proved to be a greater tolerance to phonetic deviations
in the case of the latter.

Levenshtein distance does not typically account for suprasegmental traits. However, it
has been shown that lexical stress can have a significant impact on cognate recognition.
Valentini and Grassi (2016) asked 35 L1 Italian participants with no experience of Slavic
languages to translate a set of 120 Polish words, all of which had an etymological cognate in
Italian. The authors identified a powerful role for two phonological variables, i.e. “phono-
logical identity” — whether the Polish stressed syllable was composed of the same phonemes
as the corresponding Italian syllable — and “accentual pattern” — whether lexical stress fell on
the same syllable in the Italian and Polish cognate. The statistical analysis proved that both
variables are important predictors of recognition success, although the impact of phonolog-
ical identity seems more conspicuous. Since Polish and East Slavic significantly differ in
terms of stress patterns, the impact of this feature should be kept in mind in the present
research.

2 Research questions and hypotheses

The paper pursues the following research questions:

RQI1: do systematic and unsystematic sound correspondences exert a differential impact
on cognate recognition?

HYPI: it is expected that compared to unsystematic differences, systematic sound corre-
spondences between the L1 word and its counterpart in the target language will fa-
cilitate cognate recognition.

RQ2: do specific change patterns affect cognate recognition in a differential manner?

HYP2: changes involving consonants are expected to make cognate recognition more diffi-
cult than changes involving vowels.

RQ3: to what extent does the presence of a meaningful context impact on the accuracy of
interlingual inferences?

HYP3: the presence of a meaningful context will most probably facilitate the identification
of the target interlingual cognate.

RQ4: what is the impact of Levenshtein distance?

HYP4: the greater the Levenshtein distance, the greater the difficulty of cognate recognition
is expected to be.

3 Comparative Polish/Russian phonology

The present section will briefly outline the phonological differences between Russian and
Polish that are directly relevant for the purposes of the paper. For a more comprehensive
description of the languages in question, the reader is referred to other publications (e.g.
Cubberley, 2002, Chap. 2; Gussman, 2007; Yanushevskaya & Buncic¢, 2015).

To start, Polish has fixed stress on the penultimate syllable, with the only exception of
a few clitics and learned words, e.g. kupilismy /ku'piliemi/ ‘we bought’, fizyka /' fiizika/
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Table 3 Non-systematic items, change patterns

initial C medial C final C initial V medial V
rubaska tubaszka rubaczka rubaszta rabaszka rubiszka
/ru’bafka/ /tu"bafka/ /ru’batka/ /ru’bafta/ /ra'bafka/ /ru'bifka/
Russian non-word 1 non-word 2 non-word 3 non-word 4 non-word 5

‘physics’, although in contemporary use strong analogical tendencies make pronunciations
like /kupi'liemi/ and /fii'zika/ increasingly common. In Russian, on the other hand, stress is
free and may change even within the paradigm of a word, e.g. ruk-a /ru'ka/ ‘hand-Nom.sG’
vs. ruk-u /'ruku/ ‘hand-acc.sG’.

Further, the pronunciation of the Russian phonemes /o/ and /e/ is determined by their
position relative to the accented syllable. The farther they occur from it within the word,
the more reduced their phonetic realization. To exemplify, choroso /xoro'fo/ ‘well’ is pro-
nounced [xora’ o], while peredel /pierie’ diel/ ‘subdivision:NOM.SG’ is pronounced [pitrit diet].
Similar considerations apply to other sounds as well, such as /a/ preceded by a palatalized
consonant as in Jjaguska /lia'gufka/ ‘frog:Nom.sG’, pronounced [li1'gufka]. Finally, several
Russian phonemes have a systematic, but phonetically different functional counterpart in
Polish, e.g. /t¥/ — /3/ in Rus. reka /vie ka/, Pol. rzeka /'3eka/ ‘river’.

4 Methodology
4.1 Targetitems

Studying the determinants of transparency using real words is problematic from various
points of view. First, different languages may graphically represent the same sounds us-
ing different strategies. To exemplify, the palatalisation of consonants is represented using
vocalic graphemes in Russian, but diacritics in Polish (on diacritics, see Marcet et al., 2020).
Second, the graphical representation of a word may reflect older pronunciations, as in En-
glish, or its phonological, rather than phonetic realisation, as is the case with the Russian
vowel reductions described in Sect. 3. If the languages considered use different alphabetic
systems, there is the additional obstacle of transliteration (Heeringa et al., 2014). Finally,
cognates do not necessarily differ in a systematic manner, so that it may be difficult or im-
possible to focus on a single predictor without the disturbance of others, such as analogy,
synchronically unsystematic correspondences, foreign models etc.

Therefore, in order to manipulate the predictors of interest more thoroughly, and also to
make sure that participants could not translate the target items based on their knowledge of
Polish, a set of 33 non-words was elaborated from an equal number of Russian three-syllable
words with no Polish cognate, e.g. Rus. rubaska /ru'bafka/, cfr. Pol. koszula /ko’ fula/ ‘shirt’.
For each Russian model word, five non-words were created, each differing from the original
by an arbitrary sound change in one of the five locations detailed in Table 3. Word-final vow-
els were not manipulated because they typically encode the inflectional morpheme and are
thus subject to change in inflection, e.g. rubask-a ‘shirt-NOM.SG’ vs. rubask-i ‘shirt-GEN.SG’
or ‘shirt-NoM/ACC.PL’.
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Non-words have been used before (e.g. Moéller & Zeevaert, 2015) to investigate the role
of variables that it may be impossible to thoroughly manipulate using real words. How-
ever, the possibility exists that items consistent with the systematic Polish/Russian sound
correspondences may be processed differently from non-words containing arbitrary modi-
fications (although all target items were consistent with Polish phonotactics). To verify this
hypothesis, non-words were divided into two groups, i.e. “systematic” and “arbitrary” based
on whether or not they contained one or more Russian phonemes that systematically corre-
spond to a phonetically different Polish counterpart. Thus, the Russian sound patterns /di/
and /tie/ (as in voditel’ /vo'diitieli/ ‘driver’) systematically correspond to Polish /dzi/ and
/tee/, respectively (as in rodzicielski /rodzi'teelski/ ‘parental’). Applying these systematic
correspondences to the Russian word voditel” /vo'diitieli/ ‘driver’ results in the Polish sys-
tematic non-word wodziciel /vo'dziteel/ ‘driver’. In contrast, in a Russian word like rubaska
/ru’bafka/, no sound pattern has a systematic, phonetically different Polish counterpart. The
resulting non-word *fubaska /tu'bafka/ is arbitrary in that the /t/-/t/ correspondence cannot
be predicted based on Russian/Polish comparative phonology.

In “systematic” words, all sounds with a Polish counterpart were modified, so that these
target items may contain more than one modification. Not unexpectedly in light of the relative
poverty of Russian/Polish systematic vowel correspondences, all modifications concerned
consonants. In contrast, arbitrary words display only one modification. The only exception
is the additional modification of consonant palatalisation resulting from some vowel manip-
ulations, e.g. *rubiszka /ru'biifka/ from Rus. rubaska /ru’bafka/ ‘shirt’. The total number of
arbitrary and systematic target words is 17 and 16, respectively.

Target words were also classified with respect to the position of the lexical stress. Since
stress is fixed in Polish, choosing a Russian model word accented on a syllable other than
the penultimate automatically results in a manipulation of this parameter. Three categories
were identified. In “identical” items, the stress falls on the same syllable (the penultimate)
in both Russian and the Polish non-word, e.g. Rus. bumaga /bu'maga/ ‘paper’, cf. non-
word *rumaga /ru'maga/. In the “reductions” category, the stress falls on the same syllable,
but because of Russian phonology, some of the vowels are pronounced differently in the
model and the non-word, e.g. Rus. bol’nica /boli'niitsa/ ‘hospital’, pronounced [bali'niisa],
cf. non-word *tolnica /tol 'niitsa/. In “divergent” items, finally, the stressed syllable differs
in the model and the non-word, e.g. babocka /'babofka/ ‘butterfly’, cf. non-word *babonka
/ba’'bonka/.

Although target words were elaborated based on their phonological representation, as
shown above, they were presented to the participants using Polish orthography. The goal
of this choice is two-fold. First, it reinforced the impression that the target items were in-
deed Polish words unknown to the learner, rather than non-words. Second, it avoided dif-
ficulties related to the use of different spelling conventions within a single alphabet. This
rationale is also defendable in light of previous studies. Word recognition research sug-
gests that in reading, graphic input is converted into a phonological representation (Ras-
tle & Brysbaert, 2006). Further, Mdller and Zeevart’s (2015, p. 321) think-aloud proto-
col confirms that “to a great extent it is not the graphic form of the item that guides
the search for cognates but its phonological representation. [...]”. More specifically, “The
grapheme-phoneme correspondence rules of the L1 are applied”, although one “cannot ex-
clude that grapheme-phoneme correspondence rules of other known languages play a role,
too”. Thus, although all items appeared in writing, the activation of their phonological form
when reading makes it possible to use them to study the impact of phonological manipula-
tions.
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Table4 Computation of articulatory distance among consonants

substitution place of articulation manner of articulation voicing palatalisation mean

z/n 0.5 0.5 0 1 0.5

Table5 Computation of
articulatory distance among
vowels

substitution backness height roundedness mean

e/u 1 0.5 1 0.83

For the most part, target words can be categorized as very common lexical items, so that
they should be known to most L2 speakers of Russian. In addition, they have a cognate in the
other East Slavic languages, e.g. Rus. cernila, Ukr. cornylo, Blr. carnila ‘ink’. The complete
list of target items can be found in Table 8 in the Appendix.

Non-words were randomly subdivided into five different sets comprising 33 non-words
each, in such a way that each participant would be only exposed to one non-word for each
Russian model word.

Non-words were randomly subdivided into five different sets comprising 33 non-words
each, in such a way that each participant would be only exposed to one non-word for each
Russian model word.

4.2 Computing Levenshtein distance

A weighted Levenshtein distance value was computed between each non-word and its Rus-
sian model in order to account for the articulatory distance between the two items. Since
the weighting is based on articulatory parameters, this measure was computed based on
the phonological transcription of the Russian model word and the Polish non-word. The
weighting procedure is inspired by earlier work (Heeringa, 2004; Nerbonne & Heeringa,
2009 and references therein), although a custom-made system was developed for the present
research. Alignments were checked manually in order to avoid linguistically implausible,
though mathematically legitimate solutions (Heeringa et al., 2006).

Since the manipulations introduced to the Russian model words consisted of substitutions
of homogenous segments (vowels with vowels and consonants with consonants), as opposed
to insertions or deletions, the weight of modifications was operationalized as the mean of the
scores relative to the articulatory traits that describe a segment, as exemplified in Table 4 and
Table 5. For each trait, a score of 0 was assigned to identical values, while 1 was assigned
for completely different values and 0.5 for partially different values. This last category was
categorised as follows: for vowels, adjacent values of backness (e.g. central vs. front or
back, as opposed to back vs. front) and height (e.g. middle vs. low or high as opposed to
low vs. high); for consonants, adjacent place of articulation (e.g. dental vs. pre-palatal, as
opposed to dental vs. velar) and continuous/non-continuous mode of articulation (i.e. stops
and affricates, on the one hand, vs. fricative, lateral, trill, approximant, on the other hand).
Only 0 and 1 were assigned for voicing, palatalisation, and roundedness.

4.3 Procedure

Participants were asked to provide the most likely translation of 33 non-words, presented as
existing Polish words. All items appeared first in isolation (1a), then in a meaningful con-
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text (1b). In both cases, participants were required to translate only the individual nonword
highlighted using capital letters (here *powozok /po’'wozok/ from Rus. povodok /povo’dok/
‘leash’).

(1) a. POWOZOK
b.  MJj pies przegryzt wezoraj POWOZOK
‘yesterday my dog bit though its *powozok’

Data collection took place through a specially designed online form, which also contained
a few questions designed to elicit information on the participant language repertoire (based
on self-evaluation). Participants were randomly assigned to one out of five different versions
of the form, in such a way as to obtain a reasonable number of responses for each non-word
(recall that target items were divided into five different sets, see Sect. 4.1). The data were then
manipulated using MS Excel, R (R Core team, 2021) and its package tidyverse (Wickham et
al., 2019)

4.4 Participants

Participants were recruited at a large university based in Warsaw through their L2 Polish in-
structor. Out of the 170 respondents, 102 (60%) declared native competence in Russian, often
alongside Ukrainian or, more rarely, Belarusian, though other combinations are also attested.
Out of the remaining 68 respondents, 27 (16%) declared advanced competence (C1 or higher,
e.g. do perfekcji’ ‘to perfection’) in Russian. 11 failed to provide a satisfactory answer, while
30 (18%) seemed not to have any competence in Russian. Of these, one declared native com-
petence in an unspecified non-Slavic L1, 6 identified themselves as speakers of Belarusian,
the rest as speakers of Ukrainian. Since Russian is a very common second language in both
Belorussia and Ukraine (Hentschel, 2017; Levcéuk, 2020), East Slavic participants’ declared
lack of proficiency in Russian may be due to confusion as to one’s actual language use,
national (rather than linguistic) self-identification, or indeed a form of protest against the
current state of conflict, which had already begun at the moment of data collection. In any
case, the Russian model words had direct cognates in the other East Slavic languages, so that
the rationale of the study can be thought to hold even if participants had knowledge of East
Slavic languages other than Russian. For this reason, the L1 Slavic speakers who declared no
knowledge or Russian were not excluded from the analysis. However, to statistically control
for potential differences in the results attributable to the participant’s language repertoire,
native competence in Russian was added to the statistical model as a control predictor. Over-
all, only the single non-Slavic participant with no knowledge of Russian was excluded from
the analysis.

5 Results and discussion

5.1 Qualitative overview

Most errors in the contextless condition consist in the participants’ failure to provide a re-
sponse. In other cases, variously incorrect translations were proposed. In the following ex-
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Fig. 1 Recognition scores by presentation mode and systematicity of the sound correspondences

amples, the target non-word is provided in capital letters in a. along with its Russian model
word, while learner responses are presented in b.

2) a.  BOLNISZA /bol niifa/, from Rus. bol’nica /boli'niitsa/
b.  blondynka /blon’'dinka/ ‘blonde girl’.

Example (3) shows that participants are sometimes prepared to postulate more than one
change if that allows for a viable translation.

3) a. RZESNICY /3e¢ niitst/, from Rus. resnicy /ties niitsi/ ‘eyelashes’
b. walka /'valka/ ‘fight’, cf. Rus. reznja /tiez'nja/, Pol. rzeZ /3¢z/ ‘slaughter’

Examples like (4) can be interpreted in terms of the participants’ varying competence
in L2 Polish. Out of two Polish words comparable in terms of etymology and morphologi-
cal structure, but quite different in meaning (kierowca ‘driver’ vs. kierownik ‘director’), the
learner selects the alternative that does not coincide with the Russian model word. One might
speculate that the meaning of the non-word had probably been identified correctly, but was
expressed through an inappropriate Polish word, most probably due to confusion between
two arguably similar lexical items of the target language.

(4) a. WODZICIEL /vo'dziteel/, from Rus. voditel” /vo'diitieli/
b.  kierownik /kie'rovniik/ ‘manager’, cf. Pol. kierowca /kie'rovtsa/ ‘driver’, both
from kierowa¢ /kie'rovate/ ‘direct, head’.

On the other hand, other responses reveal knowledge of highly specialised vocabulary (5).

&) a.  BORNICA /bor niitsa/, from bol 'nica /bolini'itsa/
b.  bortnica /bort'niisa/ ‘toe board’ (safety equipment used by roofers to prevent
falls).
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Fig.2 Recognition scores by systematicity of the sound correspondences and manipulated segment, context-
less condition

5.2 Quantitative results

Cognate recognition seems to benefit from systematic sound correspondences between the
non-word and its model, as opposed to arbitrary modifications (Fig. 1'). In addition, non-
systematic items seem to be more profoundly affected by the presence of a meaningful con-
text compared to systematic items. One could explain this observation by speculating that
systematic items may be quite recognisable per se, i.e. independently of the presence of a
context. Somewhat counterintuitively, however, cognate recognition scores for systematic
items proved slightly lower in the presence of a context than in its absence.

Regarding the locus of the manipulation introduced to the Russian model word, it appears
that modifications affecting consonants have a more significant impact throughout (Fig. 2).
To exemplify, Table 6 presents the mean scores obtained for set of non-words derived from
Rus. babocka /"babotka/ ‘butterfly’.

Concerning the role of accentual schemes, no obvious pattern can be identified based on
visual inspection alone (Fig. 3).

5.3 Statistical analysis

To statistically confirm the observations presented so far and verify the effect of the vari-
ables considered in the paper, a Bayesian generalised linear mixed model with binomial
error structures was fitted to the data using R (R Core team, 2021) Stan (Stan Development
Team, 2019) and its interface Rstan (Stan Development Team, 2020).

To answer the main research questions of the paper, the model included two three-way
interactions between presentation mode (isolated words vs. carrier sentence), systematicity
of the change pattern, and respectively stress pattern and segment manipulation pattern. The

11n addition to the standard elements of a boxplot, the following graphs indicate credibility intervals (shaded
areas) and group mean score (bold segment and figures within white boxes).
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Table 6 intelligibility rate for non-words based on Rus. babocka /'babotfka/ ‘butterfly’, contextless condition

operation -> C_initial C_medial C_final V_initial V_medial
non-word -> kaboczka batoczki babonka biboczka babuczka
intelligibility rate -> 5% 8% 14% 21% 73%
nonsystematic systematic
o ) 8
reductions 8 o g
identical :
identical 6
8
) o) @@ 8 6) )
diverging - g 2

0.00 0.25 0.50 0.75 1.000.00 0.25 0.50 0.75 1.00

Fig. 3 Recognition scores by accentual pattern and systematicity of the sound correspondences, contextless
condition

rationale for this model structure is the following. First, the effect of the predictors under
investigation may be less conspicuous in the presence of a meaningful context, since the
carrier sentence could be sufficient to suggest the meaning of an otherwise opaque non-word.
Second, the impact of manipulations may differ depending on whether or not they correspond
to systematic interlingual correspondences, which are frequently found in existing words and
may thus be more familiar to the participants.

As far as control predictors are concerned, the model included a two-way interaction
between presentation mode and Levenshtein distance. A three-way interaction with systema-
ticity was not deemed necessary in light of the fact that Levenshtein distance is a global
measure of articulatory distance and as such cannot capture the systematicity (or lack thereof)
of interlingual correspondences. A linear effect for native competence in Russian was also
included in order to verify potential differences in performance between native speakers of
Russian, on the one hand, and participants for whom this language represents a second or
foreign language, on the other hand. Finally, random intercepts were fitted for participants
and non-words to account for individual variability.

The coefficients estimated by the model represent the impact of the corresponding pa-
rameter on the grand mean of the contextless condition (mean = 0.83, 95% CI = 0.29-1.27).
They are presented on the logit scale in Table 7, ordered by decreasing effect size. Shaded
cells identify coefficients significant at the 95% threshold.

The main results of the statistical analysis may be summarized as follows. To start,
changes affecting consonants in initial and medial position proved the most deleterious. In
the latter case, in particular, the negative effect seems independent of the presence of a mean-

@ Springer



J. Saturno

Table7 Summary of the statistical model

parameter mean sd 2.50% 97.50%
word, nonsystematic, C_medial —1.323 0.389 —2.067 —0.543
word, systematic, C_medial 1.041 0.567 —0.108 2.168
word, systematic, diverging stress 1.004 0.578 —0.169 2.108
word, nonsystematic, C_initial —0.996 0.397 —1.757 —0.191
word, nonsystematic, diverging stress —0.929 0.461 —1.784 —0.067
word, nonsystematic, V_medial 0.915 0.401 0.142 1.738
word, nonsystematic, V_initial 0.809 0.391 0.060 1.611
sentence, nonsystematic, C_medial —0.791 0.368 —1.515 —0.074
sentence, nonsystematic, various 0.664 0.424 —0.188 1.549
sentence, nonsystematic, V_medial 0.663 0.386 —0.076 1.434
word, systematic, various 0.607 0.553 —0.469 1.707
sentence, systematic, various 0.597 0.575 —0.570 1.692
word, nonsystematic, vowel reductions —0.552 0.511 —1.563 0.429
L1nonrus 0.549 0.404 —0.236 1.372
word, nonsystematic, various —0.545 0.425 —1.340 0.319
sentence, nonsystematic, C_initial —0.532 0.368 —1.253 0.213
sentence, systematic, C_medial 0.504 0.551 —0.610 1.560
sentence, systematic, diverging stress 0.502 0.594 —0.644 1.666
sentence, nonsystematic, identical stress 0.485 0.454 —0.400 1.353
sentence, lev —0.480 0.244 —0.967 —0.018
word, systematic, vowel reductions 0.477 0.562 —0.614 1.526
word, lev —0.400 0.229 —0.838 0.029
sentence, nonsystematic, V_initial 0.399 0.376 —-0.320 1.154
sentence, systematic, identical stress 0.349 0.563 —0.728 1.449
sentence, systematic, vowel reductions 0.340 0.560 —0.750 1.426
word, systematic, identical stress 0.306 0.563 —0.753 1.408
word, nonsystematic, C_final —0.285 0.389 —1.032 0.501
sentence, nonsystematic, diverging stress —0.260 0.449 —1.150 0.608
Llrus 0.239 0.384 —0.493 0.959
sentence, nonsystematic, vowel reductions 0.217 0.518 —0.773 1.238
word, systematic, C_final 0.204 0.568 —0.878 1.320
word, systematic, C_initial —0.188 0.617 —1.426 1.061
sentence, nonsystematic, C_final —0.102 0.373 —0.872 0.648
word, nonsystematic, identical stress —0.038 0.466 —0.918 0916
sentence, systematic, C_initial 0.028 0.597 —1.144 1.214
sentence, systematic, C_final —0.007 0.579 —1.127 1.164

ingful context, whereas all other significant predictors except Levenshtein distance (see be-
low) concern non-words presented in isolation. Compared to modifications of the consonant
structures, changes affecting vowels resulted in higher-than-average scores.

As far as lexical stress is concerned, the only significant effect was estimated for diverging

patterns in the contextless condition.
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As expected, Levenshtein distance has a negative effect on intelligibility. Although the
coefficient is only significant at the 95% threshold in the “sentence” condition, the credibility
interval for the contextless condition is only marginally wider.

Native competence in Russian, finally, did not prove a significant predictor.

5.4 Discussion

Thanks to the results of the experiment, most of the research questions of the study receive
a fairly clear answer.

To start, as could be expected, the same non-words presented in a meaningful context were
recognised with far greater accuracy than when they were presented in isolation. Indeed, not
only can a meaningful context suggest a cognate that the learner may not have thought of],
but it can also improve the possibilities of disambiguation among alternative translations that
may seem equally legitimate in isolation, e.g. kierowca ‘driver’ and kierownik ‘manager’, cf.
example 4. The presence of a context also has an important impact on the choice and inter-
pretation of the scoring criterion adopted in the study. On the one hand, the possibility exists
that the greater intelligibility of target items within a sentence may be due not to the phono-
logical characteristics of the item per se, but rather to the transparency of the carrier sentence.
Indeed, most works devoted to the study of the linguistic predictors of intelligibility in inter-
comprehension typically rely on target items presented in isolation. Clearly, the assumption
that the presence of a meaningful context should improve comprehension is based in turn on
another assumption, namely that said context is comprehensible to the participant. Although
both the existing bibliography and the coefficients estimated within the present study unam-
biguously point to a beneficial effect of this variable, the actual intelligibility of the carrier
sentences employed in this paper is not known. In that respect, it is noteworthy that system-
atic items achieved slightly lower recognition scores in the presence of a context than in its
absence. Based on the existing research on the role of context in IC, one could hypothesise
that initially correct inferences concerning isolated words were modified once a context was
introduced because they did not seem appropriate to it. The reduced recognition rate in the
sentence condition may thus be due to a misinterpretation of the carrier sentence. Since the
present data are insufficient to provide a univocal answer, this question remains open for
further research.

From a methodological point of view, on the other hand, if no context is provided it
may seem unsound to disqualify responses as “incorrect” just because they did not match
the target word imagined by the researcher. This is especially true in the case of alternative
translations that are as distant from the target non-word (in terms of overall Levenshtein dis-
tance and/or segmental correspondences) as the original L1 model word. In the contextless
situation, moreover, one cannot exclude a role for chance: if n equally legitimate alternative
translations exist for a target non-word, then in theory the correct solution has a 1/n chance of
being identified by chance. Despite these caveats, the present paper operationalised correct
responses as those matching the original Russian word in light of two considerations. First,
since most studies on this topic rely on a similar methodology, the adoption of the same scor-
ing criterion enhances the comparability of the present research to existing insights. Second,
this rationale seems ecologically valid in that one can imagine various realistic situations in
which communicative success depends on the identification of a specific target word, such
as the interpretation of short titles or items of a list.

Turning to the main research questions of the paper, it was found that the intelligibility
of non-words was conspicuously affected by the systematicity of the modifications intro-
duced, i.e. whether or not they corresponded to existing, near-exceptionless phonological
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correspondences between Polish and Russian. Among statistically significant predictors, all
non-systematic modifications have a negative effect on intelligibility scores, while system-
atic correspondences usually result in higher-than-average scores. One can thus conclude
that systematic correspondences present participants with less than a challenge compared to
unpredictable modifications. Clearly, a prerequisite for systematic correspondences to exert
a beneficial effect is that they must be recognised as such by the participants: in other words,
L2 learners need sufficient exposure to the L2 input to realise (whether consciously or not:
cf. Ellis’ (2006) definition of L2 learners as “intuitive statisticians”) that such patterns are
indeed systematic and predictable. How much input constitutes a “sufficient” amount for
that to happen is a further question for future research to pursue.

A statistically robust difference was found between modifications to the consonant struc-
ture of an L1 word, on the hand, and changes affecting vowels, on the other hand. In partic-
ular, the former — especially if the consonant is in word-medial position — have a deleterious
effect on intelligibility, while the latter produce better-than-average results. Such a differen-
tial role of vowels and consonants has been reported by Berthele (2011, p. 215), who also
noted that the finding is well known to dialectology, so much so that Schmeller’s (1872)
dictionary of Bavarian dialects “introduced a consonant skeleton organizing principle, since
the synchronic vowel instability (caused by diachronic changes) makes an alphabetic order
of a multi-dialect dictionary impossible”.

It was also found that while non-words differing from the L1 model word in the initial
and medial consonant produced similar scores, quite low in both cases, changes to the final
consonant seem to exert a more limited effect (Table 6). A qualitative analysis of the data
indicates that a change in the initial or — even more so — the medial consonant is likely to
either make the underlying lexeme unrecognizable (as in */ba’tofki/ from /'babofki/ ‘but-
terflies”) or indeed suggest a different lexeme (as in kaboczka /ka'bofka/ from Rus. kabacok
/kaba'fok/ ‘zucchini’). This finding too is consistent with previous research on word recog-
nition, which generally suggests that the beginning of a word is an especially sensitive locus
for its identification (Dijkstra, 2001, p. 1723, Moller & Zeevaert, 2010).

No discernible role for differences in the accentual pattern of the non-word compared to
the L1 model could be identified through visual inspection of the data (Fig. 3). Nevertheless,
the interactions included in the statistical model made it possible to estimate a statistically
significant, negative coefficient for diverging stress patterns in non-systematic non-words
presented in isolation. Stress certainly plays a complex role in Polish/Russian contact in
light of the fact that while East Slavic has mobile stress (even within the paradigm of a give
word), Polish has fixed stress on the penultimate syllable, with only few exceptions (e.g.
learned words, verbal clitic affixes), which in any case are undergoing analogical normali-
sation in contemporary varieties. Moreover, stress is the trigger of the complex patterns of
vowel reduction that characterise most East Slavic varieties, but not Polish, so that the same
phoneme in a cognate pair may correspond to different sounds in the languages in question.
It follows that the position of stress may interact with other variables, such as the modifi-
cations made to vowels: although the present paper relied on phonological representations
to compute interlingual distance, it cannot be excluded that phonetics may have played a
role, too. At the same time, the very fact that stress is not phonologically relevant in Polish
may prompt L2 learners of this language not to rely on this parameter for the purposes of
interlingual comparison.

In the present paper, Levenshtein distance was used primarily as a control predictor, i.e.
to tease apart the effect of overall interlingual distance from that of the specific change pat-
terns that were the primary object of the study. The coefficient identified by the statistical
model goes in the expected direction (i.e. accuracy decreases as Levenshtein distance in-
creases) and is statistically significant in the presence of a context, while it is very close to
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the 95% threshold in the contextless condition. It must be noted that in the present sample,
non-systematic non-words were manipulated in such a way as to differ from their model in
one segment only; systematic items typically differed in a very limited number of segments,
too. It follows that Levenshtein distance was quite low in all cases. This is a consequence
of the approach adopted here to compute this measure, aiming to evaluate not just the dif-
ference between two segments, but also the phonetic nature of such difference, described in
terms of articulatory traits (this approach could be further refined along the lines of Heeringa
(2004), who obtained good results using a set of weights based on acoustic analysis). Even
in the present situation, however, most phonological contrasts produced phonetically similar
segments in the two languages, especially in the case of systematic phonological correspon-
dences. One may conclude that Russian-Polish cognates sound more similar than they may
look, even when transliterated or transcribed.

One of the specificities of this study compared to most existing research is that its partic-
ipants were L2 learners of the target language in a language teaching environment, whereas
the tendency in IC research is to recruit participants with no exposure to the target language
at all, or at most with causal exposure to it (Bahtina & ten Thije, 2012; Gooskens et al.,
2018). Indeed, learning effects are often perceived as noise in research attempting to isolate
the effect of possible linguistic determinants of intelligibility. Mdller and Zeevart (2015, p.
323) for instance did not present more items concentrating on specific change patterns in
order to avoid “an accumulation of cases with identical sound correspondences [...], as this
would lead to a learning effect”. In the present case, this is not a problem in that the par-
ticipants are, in effect, learners of Polish, and are exposed to a large amount of input both
through classes and in their daily life. Indeed, some of the research questions of the paper
(such as those regarding the systematicity of interlingual correspondences) precisely aim to
verify the existence of such learning effects.

6 Conclusion

The present paper aimed to verify to what extent the recognition of cognates in a situation of
Polish-Russian contact can be influenced by a set of phonological correspondences between
the two languages, such as the position of lexical stress or the nature of a segment in a given
position within the word. In addition to a prominent, but predictable effect of context, the
results suggest a hampering role for modifications to consonants in word-initial and word-
medial position, on the one hand, and diverging stress patterns, on the other hand.

The Russian-Polish combination considered in the paper is directly relevant to the solu-
tion of an important problem of applied linguistics, namely facilitating the linguistic (and
therefore social) integration of the numerous East Slavic community residing in Poland, a
task that has become particularly urgent following the 2022 invasion of Ukraine. Russian
is indeed the native language of a significant proportion of the refugees; moreover, most of
the considerations that were made on Russian also apply to the other East Slavic languages.
Clearly, being based on a single highly structured task, the present study cannot aim to ex-
haustively model cognate recognition, while task effects have been shown to significantly
impact on IC results (Doetjes, 2007). However, it is hoped that the insights produced by
the present work will prove useful both to research on the linguistic determinants of intel-
ligibility in IC more generally, on the one hand, and to the applied problems faced in the
present historical conjuncture by research on L2 Polish learning and teaching, on the other
hand.
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Appendix

Table 8 Russian model words with Polish counterpart

Russian Polish

babocka /'babotfka/ motyl /'motil/ “butterfly”
beseda /bie’sieda/ rozmowa /roz ' mova/ “conversation”
bol'nica /boli' niitsa/ szpital /' fpiital/ “hospital”
bumaga /bu’'maga/ papier /' papler/ “paper”
bumaznik /bu’'maznik/ portfel /'portfel/ “wallet”
vetcina /viettfli na/ szynka /' finka/ “ham”
voditel’ /vo'diitieli/ kierowca /Kie'rovtsa/ “driver”
dvigatel' /' dvigatiel/ silnik /"eilniik/ “engine”
zerkalo /' zierkalo/ lustro /'lustro/ “mirror”
karandas /karan'daf/ olowek /o'wuvek/ “pencil”
kvartira /kvar tira/ mieszkanie /mief kanie/ “flat”

kirpic /Kiir' piiff/ cegla /'segwa/ “brick”
klubnika /klub'niika/ truskawka /trus 'kavka/ “strawberry”
kolgotki /kol' gotkii/ rajstopy /raj'stopi/ “pantyhose”
konfety /kon'fleti/ cukierki /su'kierkii/ “sweets”
kopilka /ko'piilka/ skarbonka /skar'bonka/ “money box”
korobka /ko'robka/ pudetko /pu’dewko/ “box”
koselék /kofe'liok/ portfel /'portfel/ “wallet”
lestnica /' liesniitsa/ schody /'sxod#/ “stairs”
percatki /pler fiatkii/ rekawice? /reka' viitse/ “gloves”
plotnik /" plotniik/ stolarz /'stolaz/ “carpenter”
povodok /povo’dok/ smycz /smitf/ “leash”
potolok /poto'lok/ sufit /' suflit/ “ceiling”
pricéska /prii ' floska/ frvzura /fri' zura/ “haircut”
pylesos /pile’sos/ odkurzacz /od 'kuzatf/ “vacuum cleaner”
rastenie /ras’tieniie/ roslina /ro’glina/ “bush”
resnicy /ries niitsi/ rzesy /'3esi/ “eyelashes”
rubaska /ru'bafka/ koszula /ko’ fula/ “shirt”
sobaka /so'baka/ pies /ples/ “dog”
teploxod /tieplo ' xod/ statek /'statek/ “motorboat”
fonarik /fo 'nariik/ latarka /la’tarka/ “flashlight”
cemodan /flemo’'dan/ walizka /va'lizka/ “suitcase”
Cernila /fler niila/ atrament /a’trament/ “ink”

3This representation of the nasal vowel as /e/ is used to indicate not the actual realization of this phoneme
in Polish, but rather the predictability of its allophones. The same considerations apply to rzgsy below. For a
more detailed description, see Gussmann (2007: 2-3).
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