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Abstract

This paper reports the results of an acoustic study concerned with deletion of intervo-
calic [w] in contemporary Polish. The data for analysis were obtained by asking twenty
monolingual native speakers of Polish, ten males and ten females, to tell the story of
a film or a book whose protagonist was female. The results revealed that approximately
25% of the sound combinations in question were reduced phonetically to a vowel gemi-
nate. In cases of deletion, the formant trajectories of the examined sound sequences
either did not show any signs of the glide or the expected drop in formant frequencies
throughout the glide section is so slight that it is rather unlikely to produce an auditory
impression of a [w] sound. Importantly, in the analysed recordings, w-dropping affects
only the glide elements found in various verb forms, while intervocalic [w] appears to be
resistant to deletion in the few cases where the glide constitutes an element of the stem,
e.g. in the nouns skala ‘rock’ and szkofa ‘school’.
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Abstrakt

Przedstawione w artykule wyniki analizy akustycznej opisuja czestotliwosé¢, z jaka
miedzywokaliczna gloska [w] jest usuwana ze strumienia mowy. Analizie poddano wy-
powiedzi 20 rodzimych uzytkownikéw jezyka polskiego, ktérych poproszono o opowie-
dzenie fabuty filmu, w ktorym gléwna postacia jest kobieta. Wyniki analizy akustycznej
wskazuja, ze w ok. 25% przypadkéw miedzywokaliczne [w] nie jest wymawiane, jesli
stanowi element konicowki fleksyjnej czasownika, np. -ata, -ifa, -yta. W takich przypad-
kach trajektorie formantéw, jak rowniez ich intensywno$¢, nie wskazywaty na obecnosé
pétsamogloski [w] pomiedzy samogloskami lub zmiany te byly tak niewielkie, ze nie
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wywolywaly akustycznego wrazenia gloski [w]. W badaniu nie stwierdzono przypad-
kow usuniecia [w], jesli dZzwiek ten znajdowal sie w podstawie stowotworczej, np. w sto-
wach skata, szkota.

Stowa kluczowe
jezyk polski, redukcja fonetyczna, analiza akustyczna

Introduction’

Casual, spontaneous speech is characterised by the following features: (i)
the use of relatively simple sentence structures, (ii) the frequent occurrence
of idiomatic expressions and colloquialisms, (iii) the choice of common vo-
cabulary items and (iv) a considerable degree of phonetic reduction of words.
With regard to the last two factors, it has been observed that high-frequency
items, both words and phrases, are particularly prone to phonetic reduction.
It has been suggested that the pronunciation of frequent words or phras-
es becomes automated, which may result in considerable reduction of the
phonetic content (Bybee 2001; Shockey 2003). In spontaneous speech, one
may encounter extreme reductions as speakers sometimes resort to process-
es that are not normally applied in their mother language. The phrase You
know what I mean, sometimes rendered [j5%Ami], illustrates the extent to
which the pronunciation of a high-frequency unit may differ from its cita-
tion form [ju: nes wot a1 mi:n], which is likely to be pronounced in isolation
or in formal speech (Shockey 2003: 46).

Frequency appears to have a similar effect on inflectional affixes.! The
gradual reduction of the [0] sound in the Spanish past participle suffix {-ado}
constitutes a case in point (Navarro Tomas 1957; Penny 2000; Hualde 2005).
Similar examples of phonetic changes affecting a constituent of an mor-
phological unit might be encountered in other languages. One such case
involves the labial-velar glide [w] of Polish which seems to be prone to re-
duction when it occurs in inflectional endings (Wierzchowska 1980; Jaskuta
2014). While listening to spontaneous speech, one gets the impression that
the sequence <-ata> is frequently replaced with a vowel geminate [aa].? For
instance, the verb wracala ‘she was returning’ is likely to be pronounced

*I would like to thank two anonymous reviewers for their insightful comments offered
during the preparation of the final draft of this article.
! Derivational morphemes are less likely to undergo phonetic reduction as they tend to be
highly idiosyncratic (Brinton 2000).
* Sequences such as <-afa>, <-alem> are regarded here as a single morphological unit,
even though they are morphologically complex (see Section 2).
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[vratsaa].’ By contrast, deletion of the glide appears to be less likely in non-
morphemic sequences of the same type, e.g. in the noun skafa ‘rock’ (but see
Madelska 2005; Jaskuta 2014; Kazmierski 2019).

The primary objective of this paper is to provide a usage-based account
of w-dropping in Polish. More specifically, the study is concerned with the
frequency of deletion of the intervocalic glide [w] which occurs in: (i) past
tense verbs, e.g. czekala ‘she was waiting’, (ii) imperfective analytical fu-
ture tense constructions, e.g. bedzie czekata ‘she will wait’, (iii) in subjunc-
tive constructions including the complementiser zeby, e.g. zeby miala ‘so
that she has’, (iv) conditional forms of verbs followed by the particle -by, e.g.
powiedziataby ‘she would tell’ and (v) resultative adjectives, e.g. zgrzybialy
‘doddery’. In addition to morphological units, intervocalic [w] sounds are
also found in numerous stems of nouns, adjectives and verbs, as in smola
‘tar’, biata ‘white’ and zdola¢ ‘manage’.

A functional approach to w-dropping is adopted in this paper as simi-
lar phonetic reductions that affect morphemes in other languages appear to
be motivated by several factors, including speaking style, speaking tempo,
token/type frequency of the morpheme or the phonological environment
(Bybee 1994, 2001, 2013). However, in this investigation, only word frequen-
cy and the phonological environment are taken into consideration.

The paper is structured as follows. Section 1 presents the major premises
of Usage-Based Phonology. Section 2 focuses on reduction of the past and
past participle morpheme {-ado} in the Spanish language as an example of
phonetic reduction affecting an inflectional morpheme. Section 3 outlines
the major conjugation patterns of Polish with a view to demonstrating that
they differ significantly in terms of type frequency. Section 4 is totally de-
voted to the current study. It describes the data collection method, explains
how the data were analysed acoustically and presents the results. The final
section includes some concluding remarks.

1. The major premises of Usage-Based Phonology

Usage-Based Phonology rests on the assumption that language use has an
impact on linguistic structure and the mental (cognitive) representation of
language (Langacker 1987; Nathan 1996, 2007, 2008; Bybee 2001; Bybee and
Beckner 2010). It is assumed in the model that, in the mind of the speaker,

*In Polish, the main stress usually falls on the penultimate. However, in morpho-
logically complex verbs in the subjunctive, the stress remains on the penultimate syllable
of the stem and does not shift to the suffix, e.g., poszlibysmy [poflibiemi] ‘we would go’,
odpowiedzieliby$my [otpovje'dzelibigmi] ‘we would reply’. In this paper, stressed syllables are
marked only if they do not fall on the penultimate.
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language units, i.e. speech sounds, syllables, morphemes, words, phrases,
sentences, emerge as a consequence of exposure to numerous utterances.
Each unit is subsequently categorised with respect to its meaning and pho-
netic shape (Langacker 1987; Bybee 2001, 2013; Bybee and Beckner 2010).
The most common realisation of each language unit is referred to as the
prototype. Prototypes result from generalising over a large number of ac-
tual tokens produced by the speaker and/or encountered in the speech of
other language users. The generalisation process operates throughout the
speaker’s life with each new token providing more information as to the
range of possible variants of a given unit, modifying its cognitive representa-
tion to a lesser or greater extent. In this respect, Usage-Based Phonology dif-
fers fundamentally from generative and structuralist theories in which lan-
guage use is thought to have a limited impact on its structure (Bybee 2001).

prototype O extensions O

odc
AN /
®;@:@i@

@@.Q@éQ

Figure 1. The prototype and extensions of the English /t/ (source Mompean-
-Gonzales 2004: 436)

As noted above, language units have a prototype structure, with some
realisations being judged as better representatives of a given category than
others (Langacker 1987; Bybee 2001; Diaz Vera 2008). For instance, the voice-
less unaspirated alveolar allophone [t] presented in Figure 1 is regarded as
the prototype for the phoneme category /t/. All the extensions, referred to
as allophones in traditional linguistics, differ from the prototypical sound
with respect to at least one phonetic property, e.g. aspiration, lateralisation,
glottal reinforcement, produced in a specific phonetic context. By contrast,
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the prototype occurs in ‘neutral’ environments, e.g. intervocalic positions
between two unstressed vowels, where none of the extensions is unlikely to
be pronounced (Langacker 1987; Bybee 2001; Mompean-Gonzales 2004; Diaz
Vera 2008). The concept of prototype can also be approached from a statis-
tical perspective. For instance, Bybee (2001), defines the term as the most
frequent variant of a language unit by virtue of being better entrenched in
the speaker’s mind than other realisations (Bybee 2001, 2006, 2013; see also
Mompean-Gonzales 2004; Diaz Vera 2008; Langacker 1987). It may further
be argued that intervocalic unstressed position constitutes the most frequent
context for most consonants.*

In Usage-Based Phonology, the high frequency of occurrence of a lan-
guage unit is said to enhance fluency, which results from a greater degree
of coarticulation in regularly pronounced strings — a phenomenon referred
to as automation (Bybee 2006). “Automation is characterized by the smooth-
ing of transitions and overlapping of movements constrained by the need to
retain information value” (Bybee 2001: 15). Automation operates not only
within words, but also across morpheme and word boundaries, blurring
them. As a result, a high-frequency sequence made up of two or more words
may be reanalysed as a single processing unit, with the original constituents
gradually losing their meaning. The English phrase going tois a case in point
as its reduced form gonna has lost its motion sense and has become a future
marker (Bybee 2001: 10). As a high-frequency function word, gonna is highly
susceptible to phonetic reduction, especially in casual speech where it is of-
ten pronounced as [gora] (Bybee 2001: 11).

With regard to frequency, in the theoretical framework of Usage-Based
Linguistics, token and type frequency are distinguished. The former is de-
fined as “the number of times a particular string occurs in a text or corpus”
(Bybee 2013: 59), while the latter can be thought of as the number of items
that follow a certain pattern, e.g. a specific type of conjugation or declension
(Bybee 2013: 51). There is a substantial body of evidence suggesting that ir-
regular patterns that apply to several words tend to be replaced with regu-
lar ones, particularly when their token frequency is low. For instance, sev-
eral English verbs of relatively low frequency, e.g. burn, spell, already show
signs of regularisation as they have two competing past forms, i.e. burned vs.
burnt and spelled vs. spelt. In contrast, irregular high-frequency words, e.g.
the verbs go, see, or the nouns man, woman, child, appear to be immune to
change by virtue of being well-entrenched in speakers’ minds.

* The English phonemes /h/ and /y/ definitely constitute exceptions in this respect
(Cruttenden 1996).
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Table 1. Competing conjugation forms of the Polish verb gtaska¢ ‘to stroke’

Person, Pattern I Pattern II

number, tense glaskaé ‘to stroke’ glaskaé ‘to stroke’ trzaskaé ‘to slam’
1p. sg. pr. glaszcz-¢ glask-am trzask-am

2 p. sg. pr. glaszcz-esz glask-asz trzask -asz

3 p. sg. pr. glaszcz-e glask-a trzask -a

1p. pl pr. glaszcz-emy glask-amy trzask-amy

2 p.pl pr. glaszcz-ecie glask-acie trzask-acie

3 p.pl pr. glaszcz-q glask-ajq trzask-ajq

Several Polish verbs whose conjugation patterns diverge from more com-
mon ones seem to be affected by a similar change. As shown in Table 1, the
verbs glaskaé ‘stroke’ has two competing paradigms in the present tense.
In the more conservative pattern, the word medial cluster undergoes mu-
tation which replaces [-sk-] with [-[f]-], followed by a suffix denoting the
person. Given that numerous verbs whose stem ends in the [-sk-] cluster,
e.g. trzaskaé ‘slam’, btyskaé ‘flash’, pluskaé ‘splash’, sciskaé ‘squeeze’, tryskaé
‘gush’, zyskaé ‘gain’, can only be conjugated according to pattern II, it is pos-
sible that the first pattern will gradually fall out of use due to its relatively
low type frequency.

2. Phonetic changes affecting morphemes

Frequent inflectional morphemes are also susceptible to phonetic reduction.
Two classic examples of morpheme reduction; namely, deletion of the plural
marker {-s} and gradual reduction of the [0] sound in the past participle mor-
pheme {-ado}, occur in Spanish. The former is either deleted or aspirated, i.e.
realised phonetically as [h], yet the actual realisation depends on the phono-
logical environment. The suffix is pronounced when the following segment
is a vowel, whereas phonetic reduction takes place whenever {-s} is followed
by a consonant (Bybee 2001). Although one observes a considerable amount
of inter-speaker and intra-speaker variation in the physical realisations of
final {-s} ranging from [s] to @, there is a preponderance of aspirated variants
of the plural marker in different parts of the Spanish-speaking world (see
Lipski 1984, 1999; Penny 2000; Hualde 2005).

As regards the suffix {-ado}, Bybee (1994, 2001) argues that the reduction
of the sound [d] in Spanish should not be attributed so much to its occurrence
in some frequent words as to the fact that it constitutes a high-frequency
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item attached to the vast majority of verbs to derive their past participle
form. Since intervocalic plosives [b, d, g] obligatorily lenite to approximants
[B, 0, y] intervocalically,® the formal speech variant of the {-ado} morpheme
contains the approximant [3]. In casual speech, however, one can hear to-
kens where the realisations of the medial consonant range from [0] to o (see
Penny 2000; Hualde 2005). Navarro Tomés (1957) claims that the process
is gradual since intermediate stages of weakening depending on style and
speaking rate can be heard. What is more, in contemporary Spanish, 6-dele-
tion seems to have spread to other contexts. For example, in careful speech,
the morphologically simple word soldado ‘soldier’ is pronounced [soldado]
with an approximant in the final syllable. In informal speech, the approxim-
ant becomes more vowel-like, yielding the form [solda’0],® while in casual
speech the [§] sound is not produced and the output can have the form of
[soldao] or even [soldau].

A process similar to that affecting the Spanish suffix {-ado} often results in
deletion of the [w] glide found in different grammatical forms of verbs, e.g.
$piewata ‘she was singing’, $piewataby ‘she would sing’ or bedzie $piewata
‘she will sing’. What seems to make the [w] sound prone to deletion is not
only the high frequency of the sequence, but also the vocalic environment in
which the glide is found. It has been established that consonant reductions,
e.g. spirantisation or deletion, are particularly common in VCV combina-
tions when the active organ makes abrupt change in direction.” The data pre-
sented in Jaworski (2009) and Jaworski and Gillian (2011) indicate that the
susceptibility of intervocalic consonants to reduction is further enhanced if
the flanking vowels are low.

3. Conjugation patterns of Polish

Since type frequency is said to be a key factor facilitating phonetic reduc-
tion (e.g. Bybee 2001, 2013), a short description of Polish verbal morphol-
ogy is necessary. However, due to the limited scope of the paper, this sec-
tion is restricted to past tense verb forms. As noted above, the past form of
a verb primarily depends on the phonetic make-up of the infinitive. In all
Slavic languages, the infinitive is formed from the stem by the addition of

* The approximantised allophones of Spanish /b, d, g/ are often erroneously referred to as
spirants, which is an alternative name for fricatives. Consequently, the process should not be
labelled as spirantisation (e.g. Navarro Tomas 1957), but approximantisation (see Hualde 2005).

¢ The symbol [?] stands for a less effortful realisation of the approximant.

7 Unstressed vowels placed between two homorganic consonants also manifest a strong
tendency to reduction even in languages that are said not to reduce unstressed vowels, e.g.
Polish or Spanish (Jaworski 2009).
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a thematic vowel and a suffix/ending, which derives from Proto-Slavic {-ti}
(Sussex and Cubberley 2006: 283). With regard to Polish, there is only one
infinitival suffix; namely {-¢} (Klemensiewicz 1986: 106-107; Tokarski 2001:
197). Verbs whose infinitive form ends in the letter <c>, e.g. piec ‘bake’, biec
‘run’, are said to have a zero morpheme {-0} (Laskowski 1998: 266; Strutynski
1996: 210-211). However, the conjugation pattern applied to a given verb
depends on the thematic vowel (Rubach 1984). The vast majority of Polish
verbs end in: <-i¢>, <-y¢>, <-aé>, <-e¢>,<-uc>, <-gé> and <-ec>.% In this paper,
these sound sequences are referred to as morphological units. The past tense
forms of these seven verb classes are presented in Table 2.

The conjugation patterns illustrate that the verbal morphology of Polish
is quite rich as several different morphologically complex endings are used
to represent the grammatical categories of past tense, 3" person, singular
and feminine. These endings usually include the glide [w], represented by
the grapheme <#>, occurring in either monotonous or non-monotonous vo-
calic environments.
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<-aé> <-i¢> <-yé> <-e¢> <-g¢> <-ué>
Figure 2. Type frequency of the major classes of Polish verbs

The conjugation patterns of verbs ending in ,<-a¢> and <-eé> are the only
ones that yield the <-afa> sequence, phonetically [awa], in the past tense
3" person singular feminine form, where the glide is flanked by two identi-
cal vowels. Importantly, <-a¢> happens to be the most frequent infinitival
ending of Polish verbs. An analysis of more than 17,000 verbs listed in the
electronic version of the PWN Dictionary of the Polish Language (2004) re-
vealed that as many as 11,525 verbs end in <-ac>, which amounts to 67.26%
of the total (see Figure 2). In addition to that, verbs ending in <-e¢>, which

# There also exist verbal roots of a low type frequency which include <-e$é>, <-uc>, which
happen to occur in relatively frequent words, e.g. jes¢ ‘eat’ and tuc ‘break’.
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constitute approximately 6% of the total, typically yield [awa] sequences in
the past tense 3™ person singular feminine form, e.g. miec¢ ‘have’ — miata ‘she
had. In this work, the two conjugation patterns yielding <-ata> sequences
are referred to as the high type frequency patterns. Consequently, all the
other conjugation paradigms that generate past tense forms with the glide
flanked by different vowels belong to the low type frequency group.

4. The study

4.1. Aims of the study

The primary objective of the analysis was to determine the frequency with
which the glide constituent of the <-ata> sound sequence is deleted in semi-
spontaneous speech. As different past tense forms occur in the analysed re-
cordings, an attempt was also made at establishing whether the type fre-
quency of a conjugation paradigm as well as the token frequency of a target
word have a significant impact on w-deletion. Information regarding the to-
ken frequency of the target words was obtained from the National Corpus of
the Polish Language (http://nkjp.pl).

4.2. The procedure

The process of data collection consisted in eliciting the largest possible
number of verb forms ending in <-afa> and other V1-w-V2 sequences,
which required creating a context in which the informants needed to use
the 3™ person past tense feminine forms of verbs. As the likelihood of pho-
netic reduction is greater in spontaneous speech than in read speech, the
data were collected during a storytelling task. The participants were asked
to tell the story of a film or book whose protagonist was female. The only
requirement imposed on the interviewees was to use the past tense as the
tense of narration as only then could they be expected to produce the re-
quired verb forms.

The target words encountered in the recordings were subsequently di-
vided into two groups. Group I comprised verbs of high type frequen-
cy that yielded the <-afa> sequence, while group II (low type frequency)
consisted of verbs following the other conjugation patterns. Another di-
vision of the target words involved their token frequency, determined by
means of the National Corpus of the Polish Language. Following the guide-
lines provided by Francis and Kucera (1982) and Bybee (1999), high frequen-
cy words are defined as lexical items that occur more than 35 times per one
million words.
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With regard to the informants, they were students of Szczecin University
who volunteered to take part in the study. They are monolingual native speak-
ers of Polish, yet they are also L2 speakers of English. At that time, the subjects,
ten males and ten females, were aged between 20 and 23 years, with the aver-
age age of 21.2 years (+ 1.2) and 20.7 (+ 1) respectively. None of the informants
was reported or observed to have a speech impediment or hearing impairment.
Obviously, the participants were naive as to the objectives of the study. The re-
cordings were made in February 2016 at the Institute of English, Szczecin Uni-
versity. During the sessions, the informants sat at a table with a Trust 16973
Starzz microphone, connected to a Sony Vaio laptop, placed approximately
twenty centimetres from the speakers. The Praat software was used to digitise
the data as well as to produce all spectrograms presented in this paper.

The analysis involved all the words produced by the participants which
contained the glide [w] in intervocalic position, including items in which the
glide [w] constituted an element of the stem. Decisions regarding instances
of w-dropping were based comparing the formant values of the glide with
those of the adjacent vowels.

4.2.1. Acoustic analysis of the data

In order to determine the frequency of occurrence of w-dropping, an acoustic
analysis of the data was performed using the Praat software (version 6.0.37)
(Boersma and Weenink 2018). However, prior to presenting the results, two
realisations of a word-final [awa] sequence will be discussed at some length
to acquaint the reader with the research methodology adopted in this work.

Figure 3 depicts two renditions of the <-afa> sequence, pronounced by
Speaker 3 (a 22-year-old female) in the word wracala [vratsawa] ‘she was re-
turning’. In the top left-hand panel, the presence of the glide is indicated by
the lowered values of F1 and F2, which can be thought of as the acoustic cor-
relates of tongue raising and retraction respectively (Lisker 1957). The corre-
sponding part of the spectrogram shows clearly that the intensity of the [w]
section is noticeably lower than that of the neighbouring vowels. This acous-
tic effect results from a narrowing of the vocal tract. The other spectrogram
depicts an obvious case of w-dropping. Not only do the formants in the top
ight-hand panel appear to be stable, especially with respect to F1, but their
intensity also equals that of the flanking vowels throughout the [awa] se-
quence. It is also worth pointing out that the duration of the resultant vowel,
or rather a vowel geminate, is twice as long as that of the unstressed vow-
el in the initial syllable (44 ms and 92 ms respectively). Obviously, such ren-
ditions differ enormously from the prototypical [awa] sequence.

In any spectrogram presenting an [awa] sequence, the formants of the
constituent sounds change smoothly, which makes it virtually impossible
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to accurately determine boundaries between them. However, by examining
their trajectories and intensity, one can specify with a fair degree of accu-
racy which section of the spectrogram represents the glide and which ones
show the adjacent vowels. However, a much more important question is the
extent to which the formants of the glide have to depart from those of the
flanking vowels to produce the auditory impression of a glide. Lisker (1957)
provides acoustic evidence that, in synthesised sound combinations of the
[awa] type, the values of F1 and F2 need to decrease by approximately 50%
to be perceived as [awa]. In the left-hand panel of Figure 3, the second for-
mant drops from 1,623 Hz to 961 Hz and then rises again to reach the value
of 1,537 Hz when the final [a] is articulated. This translates into a drop of ap-
proximately 42%. A drop of a very similar magnitude (41%) affects the sec-
ond formant. The values measured at the peaks of both [a] sounds and the
trough reached the levels of 759 Hz, 442 Hz and 728 Hz in order of occur-
rence. The drops are thus 10% lower than those mentioned by Lisker (1957),
yet the glide segment is perfectly audible. By contrast, the formant trajec-
tories of the fast speech variant are relatively flat. F2 decreased by only 6%
(1450 Hz - 1364 Hz — 1384 Hz), while the F1 trajectory is almost perfectly
stable throughout the sequence, with 733 Hz, 751 Hz and 754 Hz measured
at the same points as the corresponding F2 values. Needless to say, this ren-
dition produces the auditory impression of a long [a].

In natural speech, one should expect realisations representing different
degrees of reduction of [w], where the articulatory gestures of the lips and
the tongue are not complete. Despite being reduced, some of the realisations
can still be perceived as [awa]. However, there exists a cut-off point, under-
stood as a degree of articulatory undershoot, above which the speaker no
longer produces an audible glide. It was arbitrarily assumed that w-dropping
takes place if both F1 and F2 decrease by less than 10% in the glide section of
a spectrogram as such drops were no longer perceived as [awa] sequences by
a trained phonetician who was asked to evaluate the recordings.

A slightly different procedure was used to determine whether or not de-
letion has taken place in non-monotonous vocalic environments, e.g. byta
[biwa] ‘she was’ or batem [bawem] ‘T was afraid’. In a V1-w-V2 sound se-
quence, formant trajectories obviously depend on the flanking vowels. Since
the articulation of the [w] glide involves a quick movement from a high back
vowel position to a lower vowel (Ladefoged and Maddieson 1996: 322), the
glide [w] can be thought of as a lower variant of [u]. Therefore, the glide
may be hardly audible in sequences involving back vowels such as [uwu],
[uwo]. Interestingly, in the recordings made for the purposes of this study,
otruta ‘she poisoned’ is the only word containing the morphological unit
<-uta>, phonetically [uwa], in which the glide [w] is adjacent to a high back
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vowel. An analysis of this sequence revealed that the F2 of the glide is ap-
proximately 20% lower than that of the preceding [u] due to lip rounding,
which changes the geometry of the vocal tract. Consequently, in this study,
the glide constituent of a V1-w-V2 sequence was regarded as deleted if the
value of its second formant decreased by less than 10% in relation to the
most retracted vowel. As for F1, it is hardly affected throughout a V1-w-V2
sequence, particularly when two high vowels are involved, e.g. in byly ‘they
were’ (fem.), phonetically [iwi]. Therefore, F1 changes were not taken into
account while examining non-monotonous vocalic environments.

4.3. Results of the study

The analysis of the recordings involved the total number of 1032 verb forms,
whose past tense form contained the labial-velar glide placed between two
vowels. In nearly half of the examined tokens (497), the verbs follow one of
the high type frequency conjugation patterns that yield the morphological
unit <-ata>. The remaining 535 verbs follow one of the low type frequen-
cy conjugation paradigms, in which the glide occurs between two different
vowels. The slightly higher number of items in the latter group may seem
inconsistent with the data presented in Section 2, yet it is primarily due to
the extremely high token frequency of the verb by¢ ‘to be’ whose past tense
3 p. sg. fem. form is byta [biwal].

The verbs chciatla ‘she wanted’, powiedziala ‘she said’, mieszkata ‘she
lived’, miala ‘she had’, wiedziala ‘she knew’ turned out to be particularly fre-
quent in the speech of the informants. Based on the information obtained
from the National Corpus of the Polish Language, these items were classi-
fied as high-frequency words conjugated according to the high type frequen-
cy pattern. On the other hand, przewidziala ‘she predicted’, manipulowata
‘she manipulated’, przeszukata ‘she searched’ also end in [awa], yet their to-
ken frequency is rather low, i.e. there are fewer than 35 occurrences per
one million words. Byla ‘she was’, zrobita ‘she did’, méwila ‘she was saying’,
zyla ‘she was alive’ constitute examples of high-frequency items conjugated
according to the low type frequency paradigm, whereas zranifa ‘she hurt’,
uwodzita ‘she seduced’, otruta ‘she poisoned’ belong to both low token fre-
quency and low type frequency groups.

There is a certain amount of inter-speaker variation with respect to the
number of deleted [w] sounds. The variation can be attributed to either
speaker-specific factors or the token frequency of the verbs used by the in-
formants. In the case of glides occurring in verbs following the high type
frequency patterns, the average rate of w-dropping was 7.8 (+ 1.6). As for
verbs belonging to the other group, the rate is considerably lower with the
mean of 5.3 (+ 1.8). Average deletion rates are significantly different when
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the token frequency factor is taken into consideration. With regard to the
high-frequency group, the informants elided 12.1 (+ 3.1) glides, whereas the
average deletion rate dropped dramatically to just 1.0 (+ 0.86) when low-fre-
quency verbs were analysed.

The results presented in Table 2 clearly indicate that both token frequen-
cy and type frequency facilitate w-dropping, albeit to different extents. With
respect to the former factor, intervocalic glides were dropped in 241 out of
859 verbs classified as high frequency words, which amounts to 28% of the
total. By contrast, w-dropping took place in only 20 out of 173 verbs falling
into the low token frequency group, which constitutes 11.6%. Unsurprisingly,
a difference of this size turned out to be statistically significant (x* = 13.587,
p < .0001). Chi square tests applied to the data collected for both types of
conjugation patterns also revealed that a high token frequency has a deci-
sive impact on w-deletion. The difference is significant at the 5% level, with
x? = 5.055, p = 0.025 in the high type frequency patterns. The influence of to-
ken frequency appears to be even greater in the low type frequency patterns
as y?= 7.303, which translates into p = 0.007.

The study was also meant to provide a direct insight as to whether or not
monotonous vocalic environments (high type frequency conjugation pat-
terns) are more conducive to w-dropping than ones consisting of different
vowels (low type frequency conjugation patterns). The claim appears to be
substantiated by the data in Table 2. If token frequency is disregarded, the
difference between the numbers of glides deleted in the two groups reached
the significance level (x*= 9.736, p = 0.002). The differences also turned out to
be significant, albeit to a lesser degree, when deletions in the high-frequency
verbs found in the two groups were compared (x* = 7.428, p = 0.006). How-
ever, the conjugation pattern does not seem to be a key factor in the case of
low-frequency verbs (x* = 1.688, p = 0.194). Summing up, the data point out
to the conclusion that it is token frequency that plays a key role in w-drop-
ping, while type frequency facilitates the process to a lesser extent.

Table 2. Incidence of w-dropping in relation to conjugation patterns and word
frequency.

Type frequency Token frequency No. of tokens Instances of
w-dropping

High High 428 144

aa Low 69 11

Low High 431 97

Vi1_Vv2

Low 104 9
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The acoustic analysis of the recordings also included 38 words containing
a stem-final intervocalic [w], occurring in an unstressed syllable. The nouns
szkota ‘school’, skata ‘rock’, the verbs dziata¢ ‘to work’, wysytaé¢ ‘send’ and
the adjective bialy ‘white’, as well as some of their inflected forms, consti-
tute examples of words that meet the criteria and were examined for the pur-
poses of the study. Glides occurring in stems appeared to be resistant to de-
letion as none of them was dropped, according to the strict criteria adopted
in this study. This finding does not agree with the results presented by oth-
er researchers, e.g., Madelska (2005), Jaskula (2014), Kazmierski (2019), who
report instances of stem-final glides being deleted in words such as szkoty
‘school’” (nom. pl.), poniedziatek ‘Monday’, kofo ‘wheel’. In spite of the differ-
ences, the three studies mentioned above as well as this acoustic analysis
point to the conclusion that stem-final glides are considerably more resistant
to deletion than [w] sounds occurring in morphological units.

Conclusion

The paper reports the results of an acoustic analysis of semi-spontaneous
speech with a view to determining the rate of deletion of intervocalic [w] in
contemporary Polish. The general conclusion emerging from the data is that
the incidence of w-dropping does not seem to be particularly high as the
glide was deleted in approximately 25% of the tokens (cf. Kazmierski 2019;
Madelska 2005). However, the collected data strongly suggest that both the
token frequency of a verb as well as the conjugation pattern it follows con-
stitute factors that affect the likelihood of w-dropping. With respect to the
former, the inflectional endings attached to high-frequency verbs, i.e. ones
that occur more than one 35 times in a million words, were found to be
more prone to phonetic reduction than less frequent verbs. As for the lat-
ter factor, the high type frequency patterns, which yield <-afa> sequences
in the past tense 3" person singular feminine, turned out to be more condu-
cive to w-dropping than the low type frequency patterns that generate past
tense verb forms including intervocalic [w] placed between different vowels.
A statistical comparison of the two sets of data also yielded a significant re-
sult at the 5% level.

In Usage-Based Phonology, the high frequency of occurrence of a given
language unit (phoneme, morpheme, phrase) is said to facilitate reduction
(Bybee 2001, Shockey 2003; Bybee and Beckner 2010). The results presented
in the previous section provide evidence that, in Polish, w-dropping pri-
marily depends on the token frequency factor. Judging from the data, the
process should not be attributed to effort minimisation due the statistically
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insignificant difference in the rate of w-dropping between words of low
token frequency that follow the low and high type frequency conjugation
patterns.

Interestingly, the <-ala> sequence does not appear to be reduced to
a short [a] even though such a scenario should not be excluded out of hand.
It will be recalled that, in Polish, the stress usually falls on the penultimate.
Thus, a radical shortening of the geminate [aa], which represents two syl-
lables, must be inhibited. Otherwise, it will give rise to verb forms with the
stress falling on the final syllable, e.g. *[vratsa], which violates the rules of
stress placement.

The results presented in this paper raise a number of research questions
that should be addressed in follow-up studies. One of the issues regards the
possibility of analogous phonetic reductions occurring in the other Slav-
ic languages. In their conjugation patterns, the past tense feminine forms
of verbs require that the suffix {-a} be added to the default masculine past
tense form that contains a sound derived from the Proto-Slavic l-suffix (Sus-
sex and Cubberley 2006). Diachronically, the 1-element underwent different
changes in the currently spoken Slavic languages. In Polish, Kashubian, Up-
per and Lower Sorbian, the lateral evolved into the labial-velar glide [w] by
losing its lingual contact (Stone 1993), while in Czech it changed into the
unmarked alveo-dental [1] (Short 1993). In East Slavic, i.e. Russian, Belorus-
sian and Ukrainian, the consonant remained a velarised [1]. It would be in-
teresting to see whether the consonantal components of the past tense suf-
fixes are as susceptible to phonetic reduction as the labial-velar glide [w] in
Polish and Upper Sorbian.

Another group of issues that could be explored relates to the sociolinguis-
tics of w-dropping. It is likely that representatives of certain social groups
reduce the morpheme more frequently than members of other social groups.
An attempt could also be made to establish whether the speaker’s level of ed-
ucation has an effect on the frequency with which the process occurs in their
speech. Finally, a perception experiment could be designed and conducted to
determine the extent to which the F1 and F2 formant values of an intervo-
calic [w] must diverge from those of the flanking vowels to produce an audi-
tory impression of a glide.
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