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Abstract 

Consonant insertions in Common Czech 

 

Marketa Poskierova 

Department of Linguistics 

The Graduate School 

Seoul National University 

 

Three types of consonant insertions are observed in Common Czech; glide 

insertion, glottal stop insertion and [v] insertion. The goal of this paper is to 

provide a detailed data description of consonant insertion patterns in Common 

Czech, to account for any surface variation linked to these insertions and to 

propose a direction for future comprehensive phonological analysis of consonant 

insertions in Common Czech. 

Glide insertion occurs morpheme-internally in the context of vowel hiatus 

involving a high vowel [ɪ]. Inserted glide [j] may follow the high vowel [ɪ] (/ɪdɪot/ 

‘idiot’ → [ɪ.dɪ.jot]) or precede the high vowel [ɪ] (/ɦɪnduɪsta/ ‘hinduist’ → 

[ɦɪn.du.jɪs.ta]). Glide insertion in Czech is generally assumed to be an obligatory 

phonological process, which is a claim that is not challenged in this paper. 

Glottal stop insertion occurs at the beginning of vowel-initial morphemes and 

words. Czech glottal stop insertion is commonly assumed to be an optional process. 
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This optionality results in surface variation (/ɪdɪot/ ‘idiot’ → [ɪ.dɪ.jot] ~ [ʔɪ.dɪ.jot]). 

In accordance with a phenomenon of regressive voicing assimilation, inserted 

glottal stops have a devoicing effect on preceding voiced obstruents ([pod # 

ʔɪdɪjotɛm] ‘under the idiot’ → [pot # ʔɪdɪjotɛm]). When followed by a vowel-initial 

morpheme or word, an underlyingly voiced obstruent can surface as voiceless even 

when glottal stop is absent from the surface form (/pod # ɪdɪotɛm/ ‘under the idiot’ 

→ [po.t # ɪ.dɪ.jo.tɛm]). In Common Czech, an underlyingly voiced obstruent 

always surfaces as voiceless when it is followed by a vowel-initial word, 

irrespective of the presence or absence of glottal stop on the surface form (/pod # 

ɪdɪotɛm/ ‘under the idiot’ → [pot. # ʔɪ.dɪ.jo.tɛm] ~ [po.t # ɪ.dɪ.jo.tɛm]). Forms such 

as *[po.d # ɪ.dɪ.jo.tɛm] are never uttered in Common Czech. On the other hand, an 

underlyingly voiced obstruent can surface as voiced when it is followed by a 

vowel-initial morpheme in Common Czech. Therefore a three-way variation is 

observed on Common Czech surface forms in these types of environments. If 

glottal stop is present, the preceding voiced obstruent surfaces as voiceless. If 

glottal stop is not present, the preceding voiced obstruent can surface both as 

voiceless and voiced (/z-ɪnɪcɪovat/ ‘to initiate, perf.’ → [s-ʔɪ.nɪ.cɪ.jo.vat] ~ [s-

ɪ.nɪ.cɪ.jo.vat] ~ [z-ɪ.nɪ.cɪ.jo.vat]). 

I explain this asymmetry by arguing that glottal stop insertion is obligatory on 

word boundaries and optional on morpheme boundaries. Surface forms such as 

[po.t # ɪ.dɪ.jo.tɛm] and [s-ɪ.nɪ.cɪ.jo.vat] are analyzed as results of a glottal stop 

deletion process. According to a quantitative study conducted in this research, the 
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presence and absence of glottal stops in word-initial environments in Common 

Czech is significantly influenced by prosodic factors and speech rate.  

[v] insertion occurs at the beginning of [o]-initial morphemes and words in 

Common Czech. Glottal stop insertion and [v] insertion have been discussed 

separately in existing literature; however, they both apply in the identical 

environments of [o]-initial morphemes and words (/pod # oknɛm/ ‘under window’ 

→ [pot. # ʔok.nɛm] ~ [po.t # ok.nɛm] ~ [pod. # vok.nɛm]). Therefore, they are 

analyzed as two competing processes in this paper. The results of a quantitative 

analysis show that the presence of prothetic [v] on Common Czech surface forms is 

significantly affected by numerous linguistic factors such as morphological 

environment, word frequency and word origin. 

Existing phonological analyses cannot successfully account for the surface 

variation of the Common Czech data presented in this paper. It is argued here that 

the existing assumption of the constraint ONSET being the main motivator for 

Czech consonant insertions should be dismissed and a new, though tentative, 

analysis is proposed. Present analysis is based on the idea that vowel-initial words 

should begin with a consonant in Common Czech. 

This paper provides a comprehensive data description of Common Czech 

consonant insertions and accounts for the surface variation observed in Common 

Czech. It proposes a future direction for further research and is hoped to become a 

valuable resource for a successful phonological analysis of Common Czech 

consonant insertions in the future. 
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0. Preliminaries 

0.1. Czech phonemic inventory 

To transcribe Czech language, IPA transcription is used throughout this paper. IPA 

symbols of Czech consonant and vowel phonemes are illustrated below. 

 

 Bilabial Labiodental Alveolar 
Post-

alveolar 
Palatal Velar Glottal 

Plosive p       b  t       d  c       ɟ 
k       

g 
 

Affricate    t s t ʃ       d ʒ    

Nasal            m           n  
          

ɲ 
  

Fricative  f       v s       z ʃ        ʒ     x 
           

ɦ 

Trill   
        r 

        r  
    

Approximant              j   

Lateral 

approximant 
         l     

Figure 1: Czech phonemic chart for consonant phonemes (Šimáčková et al. 2012). 

 

 Front Central Back 

High ɪ / i:  u/ u: 

Mid ɛ / ɛ:  o/ o: 

Low  a/ a:  

Figure 2: Czech phonemic chart for vowel phonemes (Šimáčková et al. 2012). 
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0.2. Symbols and abbreviations 

/…/ = underlying representation 

[…] = surface representation 

# = word boundary 

- = morpheme boundary 

. = syllable boundary 

Rt = root node 

~ = non-modal creaky phonation 
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1. Introduction 

Consonant insertions are phonological processes during which consonantal 

segments originally absent in the underlying representation are present on the 

surface representation. This study focuses on prevocalic consonant insertions in 

Common Czech dialect where three types of insertions can be found. Glide 

insertion occurs morpheme-internally (1). Glottal stop insertion occurs at the 

beginning of vowel-initial morphemes (2a) and words (2b). Similarly to glottal stop 

insertion, [v] insertion also occurs at the beginning of morphemes (3a) and words 

(3b); however, the domain of its application is restricted to morphemes and words 

that begin with the vowel [o]. 

(1) Glide insertion 

/dɪalɛkt/  [dɪ.ja.lɛkt] ‘dialect’ (Rubach 2000) 

(2) Glottal stop insertion 

a. /na-ut ʃɪt/ [na.-ʔu.t ʃɪt] ~ [na.-u.t ʃɪt] ‘to teach, perf.’ 

b. /amɛrɪka/ [ʔa.mɛ.rɪ.ka] ~ [a.mɛ.rɪ.ka] ‘America’ 

(3) [v] insertion 

a. /na-opak/ [na.-vo.pak] ~ [na.-ʔo.pak] ~ [na.-o.pak] ‘on the contrary’ 

b. /okno/  [vok.no] ~ [ʔok.no] ~ [ok.no]  ‘window’ 
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Examples above show that while glide insertion is always apparent on surface 

representations, glottal stop and [v] insertion patterns show surface variation. [v] 

insertion applies on a subset of domains where glottal stop insertion applies. This is 

because unlike glottal stop, which can be inserted in front of all morpheme- and 

word-initial vowels, [v] can only be inserted in front of morpheme- and word-

initial [o]. Therefore, a two-way variation is observed on the surface forms of 

morphemes and words initiating with [a], [ɛ], [ɪ] and [u], as exemplified in (2), and 

a three-way variation is observed on the surface forms of morphemes and words 

initiating with [o], as exemplified in (3). 

Present research focuses mainly on a comprehensive description of prevocalic 

consonant insertion patterns in Common Czech dialect. It provides a summary of 

descriptive literature on the topic. It also attempts to find factors accountable for 

the variation that arises due to the presence or absence of prevocalic glottal stops 

and prothetic [v] on surface representations. 

The most interesting findings of this study concern glottal stop patterning. 

According to this research, glottal stop patterns differ depending on morphological 

contexts; glottal stops are optionally inserted on morpheme boundaries word-

internally, whereas their insertion is obligatory on word boundaries. This is an 

observation that has not been previously discussed in existing literature. Moreover, 

a subsequent glottal stop deletion is possible in both morphological environments. 

Previous research related to glottal stop insertion in various languages suggests 

there are numerous factors that influence the presence or absence of glottal stops 

on surface representations. This study investigates these factors and their effects on 
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glottal stop patterning in Common Czech and demonstrates that the presence or 

absence of glottal stops on surface representations in Common Czech is 

significantly influenced by speech rate and prosody. 

This study further summarizes existing phonological research on Czech 

consonant insertions and discusses the implications based on newly discovered 

facts. 

The rest of the paper is organized as follows: Chapter 2 details the language 

situation in the Czech Republic and introduces Common Czech dialect. It also 

provides an extensive data description based on the existing literature. Chapter 3 

summarizes existing research on glottal stop insertion and a broader phenomenon 

of glottalization in Czech as well as in other languages. Based on previous research 

it establishes theoretical background for further quantitative analysis of glottal stop 

insertion patterning in Common Czech. Chapter 4 outlines the procedure applied 

during this quantitative study and explains the results. Chapter 5 summarizes 

previous studies on factors affecting Czech [v] insertion rates. It also provides a 

small quantitative study. Chapter 6 discusses previous phonological analyses of 

glide and glottal stop insertion in Standard Czech and points out unaddressed 

problems that arise when new Common Czech data are taken into consideration. 

The chapter concludes with a preliminary proposal for future phonological analysis 

of Common Czech consonant insertions. 
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2. Data description 

In the first part of this chapter, Common Czech dialect is introduced and the 

reasoning behind selecting this particular dialect as the topic of the present study is 

clarified. Further, three consonant insertion types are discussed individually. Data 

description is provided for each insertion type based on existing literature. 

 

2.1. Varieties of the Czech language  

 

Figure 3: Regional division of the Czech Republic (Wilson 2010). 

 

The Czech Republic is divided into three principal regions: Bohemia, Moravia and 

Silesia (Fig 3). The official language for all three regions is Standard Czech. Until 

recent years, Standard Czech has been the main focus of Czech linguistic research. 

However, it has been rightfully noted that although Standard Czech is used by 
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speakers throughout the whole country, it lacks a colloquial register. This means 

that informal communication is never realized strictly within its boundaries (Sgall 

1994). Wilson (2010) points out that some researchers went as far as claiming that 

Standard Czech is a semi-artificial (Short 1991) or a fully artificial language 

(Čermák 1993, Bílý 1999) as it is used solely in extremely formal situations or in 

read speech. Standard Czech can therefore be viewed as an ideal construct; a 

language that is rarely spoken outside of extremely careful or read speech.
1
 

 

2.2. Common Czech 

Vast majority of spoken communication is realized using regional variants of the 

Czech language. Common Czech is a colloquial variant of Czech language that is 

used throughout the Bohemian region and western Moravia. There is much debate 

regarding the status of Common Czech. It has been described as a dialect, 

interdialect or even as a mere cluster of phonological and morphological rules. This 

issue is summarized extensively in Wilson (2010). Throughout this paper, 

Common Czech will be referred to as a dialect. 

                                                           
1
 According to Černý (1998), this unusual situation can be dated back to the period when 

the area of today’s Czech Republic used to be a part of Austria-Hungarian Empire. During 

this historical period, most of the Czech intelligence spoke German, whereas Czech 

language was spoken mainly by lower classes. Consequently, the evolution of the Czech 

language was not systematically captured in written materials. During the period of Czech 

National Revival (late 18
th
 to mid-19

th
 century), Czech linguists attempted to revive the 

Czech language research. However, they used an old dated version of the language used in 

the Bible of Kralice, the first translation of the Bible into Czech language published in 16
th

 

century, as a template which did not reflect the actual state of the language situation of the 

time. 
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Common Czech displays several phonological and morphological 

characteristics that differ from other language variants. Some of the examples 

include [i:] diphthongization (4) where a long vowel [i:] is realized as a diphthong 

[ɛɪ] in some instances of case endings; or [ɛ:] raising (5) where a long vowel [ɛ:] is 

realized as a long vowel [i:] in some case endings in Common Czech. 

(4) Common Czech [i:] diphthongization (Wilson 2010) 

Standard Czech: [vɛlki:]  Common Czech: [vɛlkɛɪ] ‘big, nom.sg.m.’ 

(5) Common Czech [ɛ:] raising (Wilson 2010) 

Standard Czech: [dobrɛ:] Common Czech: [dobri:]  ‘good, nom.sg.n.’ 

 

Most importantly, Common Czech displays [v] insertion, one of the main 

focuses of present paper that will be discussed further in detail. Common Czech is 

chosen as a subject of present study because it is a variant of Czech language, 

which, contrary to Standard Czech, reflects the reality of actual situation of spoken 

language for a big portion of the Czech population. 

Three types of consonant insertions are observed in Common Czech. They 

differ from one another in both inserted sound and domain of application. Glide 

insertion occurs morpheme-internally, glottal stop insertion occurs at the beginning 

of morphemes and words that initiate with a vowel. Finally, [v] insertion occurs at 

the beginning of a specific subset of morphemes and words, specifically those 

initiating with a vowel [o]. 
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2.3. Glide insertion 

The phenomenon of glide insertion has been widely discussed in literature. It has 

been assumed that a glide is inserted between two vowels to resolve their hiatus. 

This is possible in cases where at least one of these vowels bears common 

phonological features with the glide. That means that a hiatus involving a high 

front vowel [i] becomes resolved by [j] insertion (6) and a hiatus involving a high 

back vowel [u] becomes resolved by [w] insertion (7). Glide insertion phenomenon 

has been observed in a number of languages. 

(6) [j] insertion 

a. Japanese: /daia/ [dai.ja] ‘diamond’ (Kawahara 2003)  

b. Polish:  /trio/ [tri.jo] ‘trio’  (Rubach 2000) 

(7) [w] insertion 

a. Japanese: /guai/  [gu.wai] ‘condition’ 

(Kawahara 2003) 

b. Polish:  /muzeum/ [muze.wum] ‘museum’ 

(Rubach 2000) 

 

In Czech, [w] glide is not phonemically present. Thus, the only segment 

available for insertion is [j]. Glide [j] is inserted morpheme internally and helps 

resolving a hiatus of two vowels where one of these is a high vowel [ɪ] (8). Vowel 
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[ɪ] can appear in both the first (8a) and the second (8b) position of the hiatus. A 

morpheme-internal hiatus that does not include a high vowel [ɪ] remains 

unresolved in the output form (9). 

(8) Morpheme-internal [j] insertion in Czech (Rubach 2000) 

a. /dɪalɛkt/ [dɪ.ja.lɛkt] ‘dialect’ 

b. /ɦɪnduɪsta/ [ɦɪn.du.jɪs.ta] ‘hinduist’  

(9) Unresolved morpheme-internal vowel hiatus in Czech (Rubach 2000) 

a. /muzɛum/ [mu.zɛ.um] ‘museum’ 

b. /poɛta/  [po.ɛ.ta] ‘poet’ 

   

Davidson and Erker (2014) make a case against the notion of phonological 

glide insertion in English. They claim that upon acoustic analysis it is clear that the 

perceived glide sounds of seemingly inserted glides are phonetically very different 

from underlying glides in terms of duration, intensity and formants. They conclude 

that, despite widespread beliefs, English morpheme-internal hiatus is tolerated and 

no glide insertion takes place. Although the perception of a glide sound is strong, 

acoustic studies did not confirm the existence of glide insertion processes in 

English. 

This issue is certainly worth investigating for the Czech glide insertion case as 

well. The acoustic analysis of inserted glides would go beyond the scope of present 

study; however, there are a few points to be made. It has been noted above that 
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Czech phonetic inventory lacks the [w] glide. From the perspective of a native 

speaker, it seems highly unlikely there would be any perception of [w] sound 

between vowels of a hiatus involving [u]. In contrast, [j] sound seems to be 

perceived so strongly that it is sometimes reflected in orthography.
2
 This, of course, 

is an extremely rare occasion, but nevertheless might point to a conclusion that [j] 

insertion is a real phonological phenomenon in Czech language. In this paper, it 

will be assumed that glide insertion indeed occurs in Czech as a phonological 

process. That being established, we shall now examine the issue of its realization.  

In this paper, the underlying process behind glide insertion phenomenon is 

assumed to be feature spreading under autosegmental phonology (Goldsmith 1976). 

Feature spreading is widely adopted in literature as a mechanism to account for 

glide insertions in various languages (e.g. Rubach 2000, Kawahara 2003, Zaleska 

2008). Feature spreading process can be readily illustrated leveraging the 

mechanisms of an X-skeletal theory (e.g. Steriade 1982). X-skeletal theory 

postulates a notion of an X-slot for every segment on surface representation. Every 

X-slot needs to be linked to a root node (Rt) which is essentially the topmost part 

of the feature tree of each particular segment. In the process of feature spreading, 

the features that are spread into adjacent segmental positions are still linked to the 

original root node. That is, they are still part of the original feature tree. The X-slot 

of a newly inserted glide is therefore linked to the root node of the vowel from 

which the glide originated. There is no need of creating a new root node. This is 

schematized in (Fig 4a). In contrast, if a segment is inserted by a different process 

                                                           
2
 To provide an example, the data found in Czech National Corpus suggest that the word 

idiot ‘idiot’ was erroneously spelled as [idijot] in approximately 1% of occurrences.  
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than spreading, a new root node needs to be inserted in order to represent the 

topmost part of the new feature tree and a link to an X-slot (Fig 4b).  

 

 

Figure 4: X-skeletal representation and its implications for different types of 

insertions (adapted from Zaleska 2008). 

 

To summarize, glide insertion is limited to an insertion of [j] glide in Czech. In 

line with a vast body of research on glide insertion, it is assumed in this paper that 

a phonological insertion is realized by a process of feature spreading where 

common features of [ɪ] and [j] spread from [ɪ] and create a new glide segment on 

the surface representation. The X-slot of this new glide segment is linked to a root 

node which is connected to the [ɪ] X slot. 

 

2.4. Glottal stop insertion 

Prevocalic glottal stop insertion is a phenomenon that occurs in a number of 

different environments in various languages. It is commonly applied at the 

beginnings of vowel-initial prosodic or morphological constituents such as 
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prosodic feet (10a), morphological stems (10b) and words (10c) or utterances (10d). 

Very often, a surface variation with respect to the presence or absence of glottal 

stop is observed (10a-c). 

(10) Glottalization on vowel-initial prosodic and morphological constituents 

a. German: /tea:tr/  [te.ʔa:tr] ~ [te.a:tr]  ‘theather’ 

(Zygis 2010) 

b. Czech: /nɛ-usta:lɛ/ [ne.-ʔus.ta:.lɛ] ~ [ne.-us.ta:.lɛ] ‘incessantly’ 

(Palková 1994) 

c. Bulgarian: /urnata/ [ʔur.na.ta] ~ [ur.na.ta]  ‘urn’  

(Rubach 2000) 

d. Anejom:  /et apam aen/ [ʔet apam aen]   ‘he came’ 

(Zygis 2010) 

 

According to Czech descriptive literature on glottal stops in Standard Czech, 

glottal stops are optionally inserted on vowel-initial word boundaries, as in (11). 

They can also occur on morpheme boundaries within a single word, as in (12). In 

contrast to [j] insertion, which can only be inserted to break up a morpheme 

internal hiatus, vowel hiatus is not a requirement for glottal stop insertion to apply. 

Glottal stops can follow both vowels (11a and 12a) and consonants (11b and 12b). 
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(11) Optional glottal stop insertion on word boundaries (Palková 1994) 

a. /tato # ota:zka/ [ta.to. # o.ta:s.ka] ~ [ta.to. # ʔo.ta:s.ka] ‘this question’  

b. /pr ɪʃɛl # otɛt s/ [pr ɪ.ʃɛ.l # o.tɛt s] ~ [pr ɪ.ʃɛl. # ʔo.tɛt s] ‘father came’ 

(12) Optional glottal stop insertion on morpheme boundaries word-internally 

(Palková 1994) 

a. /nɛ-usta:lɛ/  [nɛ.-us.ta:lɛ] ~ [nɛ.-ʔus.ta:lɛ]  

‘incessantly’ 

b. /nɛj-upr i:mɲɛjʃi:/ [nɛ.j-up.r i:m.ɲɛj.ʃi:] ~ [nɛj.-ʔup.r i:m.ɲɛj.ʃi:] 

‘the most honest’ 

 

Data in (11) and (12) suggest that glottal stop insertion is an optional process 

that must precede resyllabification. If a glottal stop is inserted, it fills in the onset 

position at the beginning of a vowel-initial morpheme or word. If a glottal stop is 

not inserted and no other segment is available to fill in the onset position, an 

onsetless syllable surfaces at the beginning of a vowel-initial morpheme or word, 

such as in (11a) and (12a). If a glottal stop is not inserted, but another segment is 

available to fill in the onset position, resyllabification takes place, such as in (11b) 

and (12b). 

An interesting observation can be made when examining cases where a vowel-

initial morpheme or word is preceded by an underlyingly voiced obstruent. As a 

part of a general obstruent voicing assimilation, glottal stops have a devoicing 

effect on the preceding voiced obstruents (13).  
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(13) Devoicing effects of glottal stops on preceding voiced obstruents 

a. /pod # ɪdɪotɛm/ [pot. # ʔɪ.dɪ.jo.tɛm] ‘under the idiot  

(cf. podɛ # dvɛ  mɪ ‘under the door’) 

b. /bɛz-ɪndukt ʃɲi:/ [bɛs.-ʔɪn.dukt ʃ.ɲi:] ‘inductionless’ 

(cf. bɛz-lɛpkovi: ‘gluten-free’) 

 

Curiously, devoicing is sometimes observed even when a glottal stop is not 

present on the surface representation, which leads to the existence of 

phonologically opaque forms. This can be observed on both word (14a) and 

morpheme boundaries (14b).  

(14) Opaque surface forms of Common Czech 

a. /pod # ɪdɪotɛm/  [po.t # ɪ.dɪ.jo.tɛm] ‘under the idiot’ 

b. /bɛz-ɪndukt ʃɲi:/  [bɛ.s-ɪn.dukt ʃ.ɲi:] ‘inductionless’ 

 

The output forms in (14) are considered ill-formed according to prescriptive 

Standard Czech literature (Hála and Sovák 1955, Hůrková 1995). However, their 

existence in spoken language has been acknowledged (Romportl 1984, Palková 

1994, Pavelková 2001).  

Another interesting observation can be made with respect to differences in 

possible surface variants based on different morphological environments. When a 

vowel-initial word is preceded by a voiced obstruent, this obstruent can only 

surface as voiceless. This is illustrated in (15a). On the other hand, when a vowel-
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initial morpheme is preceded by a voiced obstruent, this obstruent can surface 

either as voiced or voiceless. This is illustrated in (15b). 

(15) Surface variation on potentially devoicing environments 

a. /pod # ɪdɪotɛm / [pot. # ʔɪ.dɪ.jo.tɛm] ~ [po.t # ɪ.dɪ.jo.tɛm]  

‘under the idiot’ 

b. /bɛz-ɪndukt ʃɲi:/ [bɛs.-ʔɪn.dukt ʃ.ɲi:] ~ [bɛ.s-ɪn.dukt ʃ.ɲi:] ~ [bɛ.z-ɪn.dukt ʃ.ɲi:] 

‘inductionless’ 

 

On word boundaries, surface forms with voiced obstruent such as *[po.d # 

ɪ.dɪ.jo.tɛm] are never uttered in Common Czech (Šimáčková et al. 2012).  

There are two possible explanations as to why surface forms with a voiced 

obstruent on word boundaries such as *[po.d # ɪ.dɪ.jo.tɛm] are ill-formed in 

Common Czech. One is an obligatory insertion of a glottal stop that devoices the 

preceding voiced obstruent. The obstruent stays devoiced even upon a possible 

subsequent deletion of the glottal stop. (/pod # ɪdɪotɛm/ → /pod # ʔɪdɪjotɛm/  → 

/pot # ʔɪdɪjotɛm/ → /pot # ɪdɪjotɛm/ → [po.t # ɪ.dɪ.jo.tɛm]). 

Another possible explanation would be final devoicing where the word-final 

obstruent is always devoiced. Final devoicing is a process prevalent in Slavic 

languages (Bethin 1998) where all word-final voiced obstruents surface as their 

voiceless counterparts. Phonological contrast of voiced and voiceless obstruents is 

neutralized in word final positions (16). 
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(16) Voicing contrast in word-final obstruents neutralized by final devoicing in 

Czech (Dvořák 2010) 

a. /ɦrob/ [ɦrop] ‘grave, nom.sg.’ cf. [ɦrob-u] ‘grave, gen.sg.’ 

b. /strop/ [strop] ‘ceiling, nom.sg.’ cf. [strop-u] ‘ceiling, gen.sg.’ 

 

In this case, it would be possible to view glottal stop insertions as optional 

phenomena on word boundaries. Patterning on both boundary types would be 

easily explained: a glottal stop insertion is always optional and the reason why 

voiced obstruents can surface on morpheme boundaries is because there is no final 

devoicing effect. If a glottal stop is not inserted, the voiced obstruent is allowed to 

surface word internally. This possibility is blocked for word boundaries due to an 

obligatory final devoicing process. However, final devoicing only affects lexical 

items (17a). Prepositions seem not to display its effects (17b) 

(17) Patterning of lexical items and prepositions with respect to final devoicing 

a. /lɪd # mluvi:/ [lɪt # mluvi:]   ‘the public speaks’ 

(cf. lɪdɛ: ‘people’) 

b. /pod # mɲɛstɛm/ [pod # mɲɛstɛm] ‘under the town’ 

(cf. podɛ # dvɛ  mɪ ‘under the door’) 

 

The example (15a) includes a preposition pod ‘under’. Since (17b) 

demonstrates that final devoicing does not apply in prepositions, the devoicing of 

the last voiced obstruent in pod ‘under’ can, therefore, not be attributed to a final 
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devoicing phenomenon. Instead, it needs to be concluded that the devoicing occurs 

solely due to the presence of a glottal stop and that the opaque surface forms such 

as [po.t # ɪ.dɪ.jo.tɛm] are results of subsequent deletion of a previously inserted 

glottal stop. 

To summarize, glottal stop insertions are often, but not always manifested on 

surface forms in Common Czech. It seems that on word boundaries, glottal stops 

are always inserted, but can be subsequently deleted. This results in a two-way 

surface variation on word boundaries. The insertion of a glottal stop is optional on 

morpheme boundaries within a single word. If it is inserted, it can also be 

optionally deleted in these environments, resulting in a three-way surface variation. 

All Common Czech glottal stop insertion patterns are illustrated in (Fig 5). 

 

Process /b-V/ /b # V/ 

[ʔ] insertion [p-ʔV] [p # ʔV] 

No insertion [b-V] 
 

*[b # V] 

[ʔ] deletion [p-V] [p # V] 

Figure 5: Glottal stop patterning in environments following voiced 

obstruents. ( = non-existent). 

 

Data from descriptive literature suggest that morphological structure affects 

glottal stop insertion patterning in Common Czech. In further chapters of this paper, 

an analysis of spoken corpus will be conducted to confirm the validity of this 

observation. Moreover, since variation is reportedly observed on surface forms, 

relevant factors will be tested for the significance of their effects on the presence or 

absence of glottal stops on surface forms. 
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2.5. [v] insertion 

According to the author’s knowledge, [v] insertion phenomenon is unique to 

Common Czech dialect. It occurs word- and morpheme-initially. Unlike a glottal 

stop, which is inserted in front of any vowel, [v] insertion is limited to [o]-initial 

contexts. The final segment of the preceding word or morpheme can be both 

vocalic (18a) and consonantal (18b). [v] insertion is optional and competes with a 

glottal stop insertion. Variation is therefore displayed on surface forms. 

(18) [v] insertion in Common Czech 

a. /na # okno/ [na. # ok.no] ~ [na. # ʔok.no] ~ [na. # vok.no] 

‘on the window’ 

/na-opak/ [na.-o.pak] ~ [na.-ʔo.pak] ~ [na.-vo.pak]  

 ‘on the contrary’ 

b. /pod # oknɛm/ [pot. # ʔok.nɛm] ~ [po.t # ok.nɛm] ~ [pod. # vok.nɛm] 

‘under the window’ 

/z-otročit/ [z-o.tro.t ʃɪt] ~ [s-ʔo.tro.t ʃɪt] ~ [s-o.tro.t ʃɪt] ~ [z-vo.tro.t ʃɪt]  

‘to enslave’ 

 

It is assumed that Czech voiced labiodental continuant [v] has evolved from 

the [w] glide (Skarnitzl and Volín 2005). Historically, Czech language did not have 

any labiodental sounds in its inventory. As [f] sound was introduced through 

foreign words, Czech phonological inventory became asymmetrical with respect to 
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voiced-voiceless pairing. In order to make the fricative inventory more 

symmetrical, the bilabial approximant [w] started to complement [f] as its voiced 

counterpart. Slowly, [w] evolved into today’s Czech [v]. 

Czech obstruent class consists of voiced-voiceless pairs. When two (or more) 

obstruents with different voicing quality appear in adjacent positions, voicing 

assimilation (generally regressive) takes place (Šimáčková et al. 2012). This is 

illustrated in (19). Obstruents both trigger and undergo voicing assimilation. In 

(19a), [b] acts as a trigger of voicing assimilation. In (19b) [b] undergoes voicing 

assimilation. 

(19) Czech regressive voicing assimilation (Šimáčková et al. 2012) 

a. /prosba/ [prozba] ‘plea’  (cf. pros-í ‘he pleads’) 

b. /lebka/  [lepka]  ‘scull’  (cf. leb-ek ‘scull, gen. pl.’) 

 

Czech [v] behaves as an obstruent in the sense that it undergoes voicing 

assimilation (20a). However, it behaves as a sonorant in the sense that it does not 

trigger voicing assimilation (20b). 

(20) Ambiguous behavior of Czech [v] (Šimáčková et al. 2012) 

a. /vplout/ [fplout]  ‘sail into’ (cf. vyplout ‘sail out’) 

b. /sval/ [sval]  ‘muscle’ 
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According to Skarnitzl and Volín (2005), this asymmetrical behavior of Czech 

[v] might be attributed to a fact that the gradual change from [w] to [v] has not yet 

been completed. They also carried out an acoustic study which confirmed their 

initial thesis that in connected speech, Czech [v] is acoustically closer to a 

labiodental approximant [ʋ] than to an obstruent.
3
 

It has not been established whether acoustic properties of underlyingly present 

[v] and inserted [v] differ from one another. Similarly, the nature of Czech [v] 

insertion is yet to be determined. Given the historic origin and acoustic qualities of 

Czech [v], it would not be unreasonable to assume that the process of [v] insertion 

is an instance of place feature spreading. A place feature [labial] would be a good 

candidate for this process. 

The question arises as to why it is [o] that triggers the spreading process. This 

phenomenon has not been observed in any other Slavic languages. In Polish, for 

example, [j] insertion takes place under the same circumstances as in Czech (21a) 

and [w] insertion takes place morpheme internally in order to break up a hiatus 

involving the vowel [u] (21b). Other types of hiatus remain unresolved (21c).  

 

 

 

 

 

                                                           
3
 According to Skarnitz and Volín (2005), the acoustic properties of [v] closely resemble 

the acoustic properties of approximant in terms of harmonicity, duration and intensity 

contours. 
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(21) Polish glide insertion (Rubach 2000) 

a. /hanoi/  [ha.no.ji] ‘Hanoi’ 

/trio/  [tri.jo]  ‘trio’ 

b. /muzeum/ [mu.ze.wum] ‘museum’ 

/aktualny/ [aktu.wal.ny] ‘current’ 

c. /poet/  [po.et]  ‘poet’ 

 

Polish [w] insertion is assumed to be a case of feature spreading from [u] 

(Rubach 2000). If today’s Czech [v] developed from a historic [w] sound, why is it 

that [v] insertion does not take place in the environments of [u] in Czech? Another 

difference between [w] insertion in Polish and [v] insertion in Czech is the domain 

of its application. [w] insertion in Polish only occurs morpheme-internally, whereas 

Czech [v] insertion is only applicable on morpheme and word boundaries. It is not 

clear whether these two phenomena are historically related, or whether Czech [v] 

insertion can be analyzed as a case of feature spreading. More research needs to be 

carried out on this subject. For this reason, it will be assumed that [v] insertion is 

not an instance of spreading in the present study.  

 

2.6. Summary and discussion 

This chapter provided a brief introduction to the language situation in the Czech 

Republic. Common Czech dialect was introduced and motivations for selecting this 

dialect as the subject of present study were outlined. All three types of insertions 
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found in Common Czech were introduced in detail based on the data from 

descriptive literature.  

A problem with the existing literature on Czech consonant insertions is that it 

often has a prescriptive character; acting like a guide to correct pronunciation and 

reporting conflicting observations about possible surface forms. Moreover, the 

descriptive literature does not provide any account for the surface variation that is 

observed in Common Czech with respect to glottal stop and [v] insertions. Spoken 

Common Czech data will be analyzed in order to gain more insight into the 

variation. First, however, previous body of research will be discussed that will help 

determine which factors should be tested for their relationship with glottal stop and 

[v] insertions in the spoken data analysis. To retain a logical flow, existing studies 

related to glottal stop insertion will be summarized and followed by a new analysis 

of glottal stop insertion in spoken Common Czech. Then, a summary of existing 

studies on [v] insertion will be presented, followed by a discussion of [v] insertion 

in Common Czech spoken data used in this study. 

 

 

 

 

 

 

 



22 
 

3. Previous research related to glottal stop 

insertion 

 

This chapter provides an overview of previous research related to the phenomenon 

of a glottal stop insertion. The goal of this chapter is to gain insights into the glottal 

stop insertion phenomenon and establish research questions to be answered in 

order to account for the surface variation resulting from the presence or absence of 

glottal stops in Common Czech. It is important to mention at this point that a full 

glottal stop insertion is considered here to be a mere instance of a broader 

phenomenon of glottalization. 

 

3.1. Glottalization 

Glottalization is a term describing a full or a partial glottal closure during the 

articulation of other sounds. Various degrees of vocal fold abduction result in 

various degrees of glottal closure. In turn, different degrees of glottal closure lead 

to different types of phonation, as illustrated in (Fig 6). 
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Figure 6: Phonation types (Ladefoged 1971 in Gordon and Ladefoged 2001). 

 

In this paper, the term glottalization will be used as an umbrella term for 

instances of full glottal stops and all non-modal phonation types that are the results 

of vocal fold abduction tighter than the degree of abduction that would produce 

modal phonation. Voiceless and breathy phonation types are not the subjects of this 

study. 

Glottalization and its various realizations have been a focus of several phonetic 

studies on English (Dilley et al. 1996, Redi and Shattuck-Hufnagel 2001), German 

(Rodgers 1999, Pompino-Marschall and Zygis 2010) and other languages, 

including Czech (Skarnitzl 2004). 

Full glottal closure is a result of a tight abduction of vocal folds where the 

pulmonic airstream is completely blocked from entering the glottis. Upon the 

release of vocal folds, the built up air is allowed to pass. This leads to stop-like 

acoustic characteristics of the resulting sound where a closure followed by a 

sudden burst of air is apparent (Fig 7). The resulting sound is a canonical (full) 

glottal stop. 

 

 Most open    Most closed 

Phonation 

type 
Voiceless Breathy Modal Creaky 

Glottal 

closure 
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Figure 7: Full glottal closure occurring at the 

beginning of Czech word uje(dnali) ‘they agreed’ 

(Bortlík 2012). 

 

A somewhat weaker version of glottalization is a creaky non-modal phonation 

illustrated in (Fig 8) and represented in this paper by a tilde sign (~). It is 

characterized by pitch periods that are irregular in timing and shape (Dilley et al. 

1996) which result from irregular vibration of vocal folds. Vocal folds are held 

close together but they do not block the airstream completely, as is the case in full 

glottal closure. 
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Figure 8: Non-modal, creaky phonation of Czech word-initial vowel [a] 

of the word ale ‘but’ and word initial vowel [o] of the phrase (ɲɛja)ki: 

ok(amʒik) ‘a short while’ (Bortlík 2012). 

 

(Fig 9) illustrates an instance of modal phonation. Pulses are regular which 

signals regular vibration of vocal folds as the air passes through their opening. 

Vocal folds are not fully abducted nor fully adducted.  

 

 

Figure 9: Modal phonation occurring in English word (t)rav(eller) (Bortlík 

2012). 

 

~ 

~ 

~ 
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3.2. Glottal stop insertion versus glottalization 

Various degrees of glottal closure during speech production result in various 

realizations of glottalization. Most phonetic studies make a clear distinction 

between canonical (full) glottal stops and cases of non-modal creaky phonation, as 

illustrated in section 3.1. Since phonetic studies are not concerned with 

phonological mapping from underlying forms to surface forms, they usually do not 

use terms such as glottal stop insertion. 

The term glottal stop insertion refers to a phonological process during which a 

glottal stop segment that was not present in the underlying form, appears on the 

surface form. From the perspective of phonological research, the distinction 

between full glottal stop and its weaker realizations is not crucial. What is 

important in phonological research, however, is the distinction between a surface 

form with an inserted segment and a surface form without an inserted segment. In 

other words, whereas phonological research is not concerned with different 

realizations of glottalization, it is concerned with the presence or absence of 

glottalization. (Fig 10) comprehensively summarizes the terminology used in 

phonetic and phonological research.  
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Linguistic 

phenomenon 
Phonetics Phonology 

[ʔ] Full glottal stop Glottal stop 

[~] Non-modal creaky phonation Glottal stop 

[ʔ]/[~] Glottalization Glottal stop 

/0/ → [ʔ] Full glottal stop Glottal stop insertion 

/0/ → [~] Non-modal creaky phonation Glottal stop insertion 

Figure 10: Different terminology for glottalization phenomena based on the area 

of research. Phonetic research is concerned with various realizations of 

glottalization whereas phonological research is concerned with the mapping of 

underlying forms of linguistic material into their corresponding surface forms. 

 

In the remainder of this paper, the term glottalization is used to denote both 

canonical glottal stops and non-modal creaky phonation on surface language forms. 

The term glottal stop insertion is used when discussing the phonological process of 

segmental insertion involving glottal stops irrespective of its acoustic realization. 

 

3.3. Factors influencing prevocalic glottalization 

The presence or absence of prevocalic glottalization is a subject to a great variation 

across languages. Previous research has shown that the presence or absence of 

prevocalic glottalization is influenced by a number of different factors such as 

segmental and prosodic context, speech rate or sociolinguistic factors (e.g. gender 

or speech style). This section summarizes some of these factors and establishes 

research questions for further quantitative analysis of spoken Common Czech data. 
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3.3.1. Segmental factors 

According to Umeda (1978), English sequences of two vowels (VV sequences) 

tend to be glottalized more often than sequences consisting of a consonant followed 

by a vowel (CV sequences). This has not been confirmed for Czech. In the research 

of Pavelková (2001), the rates of glottalized vowels in VV and CV sequences are 

roughly the same.
4
 Pavelková further analyzed the rates of glottalized vowels in 

different kinds of VV structures. According to her study, sequences of vowels of 

the same quality are glottalized more often (78% of occurrences) than sequences of 

two different vowels (58% of occurrences). 

Unfortunately, Pavelková’s research does not include a clear description of her 

data collection method. She analyzed spontaneous Czech speech of 11 speakers 

recorded during a west Bohemian town meeting, but she did not describe what 

method she used in order to decide whether glottalization was present or absent. It 

is also unclear whether she only focused on full glottal stops or took other instances 

of glottalization, such as creaky phonation, into consideration. For this reason, 

segmental context of glottalization in Common Czech will be reexamined in 

present study. We will attempt to determine whether and how glottalization rate 

differs in VV and CV environments. We will also examine the VV environments 

and determine whether and how glottalization rate differs for a sequence of vowels 

of the same quality as opposed to a sequence of vowels of different quality. 

                                                           
4
 In Pavelková’s data, VV sequences are glottalized in approximately 61.79% of cases and 

CV sequences are glottalized in 62.32% of cases. 
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In English, glottalization has been found to be more prevalent in the vowels 

that are immediately preceded by pauses (Dilley et al. 1996). According to the 

descriptive literature on Czech glottalization, this is true for Czech as well (Palková 

1994). The effects of the presence or absence of pauses on glottalization rates in 

the following vowels will be examined in order to determine whether and how the 

presence or absence of pauses influence glottalization rates in Common Czech. 

Another segmental factor that has been found to influence glottalization rates is 

vowel height. Pompino-Marschall and Zygis (2010) discovered that a low vowel [a] 

is significantly more likely to get glottalized than other types of vowels in German. 

In the following quantitative analysis, we will attempt to determine whether vowel 

height influences glottalization rate in Common Czech as well. 

3.3.2. Target word frequency and type 

Umeda (1978) noted that less frequent words display higher rates of glottalization 

in English. This might be due to an attempt to facilitate the perception of 

unfamiliar (i.e. less frequent) words. We will attempt to determine whether word 

frequency plays any role in influencing glottalization rates in Common Czech.  

Pompino-Marschall and Zygis (2010) found that in German, content words are 

glottalized more often than function words. During further quantitative analysis, we 

will try to determine whether target word type (i.e. content vs. function) affects 

glottalization rates in Common Czech as well. 
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3.3.3. Speech rate 

Higher rates of glottalization in slower speech have been observed in various 

languages, such as English (Umeda 1978), German (Pompino-Marschall and Zygis 

2010) or Persian
5
 (Assadi 2003). Similar trend is assumed in Czech (Hůrková 1995, 

Pavelková 2001); however, no phonetic study has been conducted to confirm this 

assumption. Present study provides an analysis of glottalization rate with respect to 

speech rate in order to determine whether there exists a significant relationship 

between these two variables in Common Czech. 

3.3.4. Prosody 

Glottalization rates have been found to be significantly influenced by prosodic 

factors. In English, vowels in phrase-initial positions display more glottalization 

rates than vowels in phrase-medial positions (Pierrehumbert and Talkin 1991, 

Pierrehumbert 1995). Higher prosodic boundaries seem to display higher 

glottalization rates than lower prosodic boundaries in English (Dilley et al. 1996) 

and German (Rodgers 1999). Further, analysis of glottalization rates with respect to 

various prosodic boundaries will be conducted in order to determine whether 

prosody significantly influences glottalization rates in Common Czech. 

 

 

                                                           
5
 In Persian, a glottal stop is a part of phonemic inventory. However, word-initial prevocalic 

glottalization is non-contrastive (Assadi 2003). 
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4. Glottalization in spoken Common Czech corpus 

This section summarizes a quantitative study on glottalization rates in Common 

Czech conducted in order to determine whether phonological data on glottal stop 

insertion found in literature, presented in chapter 2, accurately describe the actual 

situation of spoken language. This study also attempts to determine what factors 

influence the occurrence (presence or absence) of glottalization in Common Czech.  

 

4.1. Material 

The material for present study was obtained from an online archive of Czech public 

radio broadcaster Český Rozhlas. It consists of spontaneous speech produced by 5 

native speakers of Czech (3 males, 2 females) recorded during separate interviews. 

The speech of the radio host was disregarded during the analysis. 

Since the setting of a radio interview is not an informal situation, all five 

interviewees displayed at least some tendency to use Standard Czech. Nevertheless, 

all interviewees showed a considerable degree of colloquial patterns in their speech, 

mostly by frequently using Common Czech specific language forms marked by [i:] 

diphthongization and [ɛ:] raising. All selected speakers also used [v] insertion to 

various extents. Analyzed speech might differ slightly from a speech that would be 

uttered in a completely informal setting; however, frequent presence of Common 

Czech forms shows that speakers were indeed using a Common Czech dialect. 
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4.2. Procedure 

The recordings were stored in a .wav format and analyzed using Praat software 

(Boersma and Weenink 2013). First, vowel-initial word and morpheme boundaries 

were identified and marked for glottalization. Three types of marking were used: ʔ 

for full glottal stops, tilde sign (~) for other various degrees of glottalization and 0 

(zero) for the absence of glottalization. 

Next, all relevant information was extracted and stored in a tabular form for 

further statistical analysis. Obtaining segmental information, information about 

morphological boundary (morpheme or word boundary) and target word types 

(function or content word) was based on the author’s perception and knowledge of 

the Czech language. The methods for obtaining other types of information 

(prosodic boundaries, speech rate and word frequency) are described in more detail 

below. 

4.2.1. Marking of prosodic boundaries 

To identify prosodic boundaries, some theoretical background in system of Czech 

prosody is necessary. This section provides a description of Czech prosody 

according to the descriptive literature and details the procedure of prosodic 

segmentation carried out in this study. 

Czech is a syllable-timed language where syllables are the basic units of 

rhythmic structure of speech (Palková 1994). Stress is fixed and consistently 

appears on the first syllable of each word. Stressed syllables are prosodically 
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prominent (i.e. they are prominent in pitch and intensity). This prominence is never 

absolute but always relative to adjacent syllables. In the examples below, stress is 

marked by a stress mark (ˈ). 

Unlike polysyllabic words that always bear stress on their initial syllable in 

Czech, monosyllabic words can be either stressed or unstressed. There is a 

tendency for monosyllabic content words to retain stress, whereas monosyllabic 

function words such as prepositions, conjunctions or auxiliaries, are often 

unstressed and act as clitics (Palková 1994). Example (22) illustrates this tendency. 

In (22), the words za ‘after’ and kam ‘where’ are monosyllabic function words and 

do not bear any stress. In contrast, monosyllabic lexical words lɛt ‘year, gen.pl’ and 

ji:t ‘go, inf.’ are stressed. 

(22) Stress in monosyllabic words (Palková 1994) 

Za # ˈɲɛ.ko.lɪk # ˈlɛt # ˈnɛ.mɲɛl # kam # ˈji:t 

‘After few years he didn’t have anywhere to go.’ 

 

Syllables group together into stress units (or přízvukový takt in Czech), which 

are speech segments consisting of usually one, but in some cases more, words.
6
 In 

the examples below, stress units are delimited by rounds brackets. In every stress 

unit, one syllable is always prominent (stressed). The number of syllables that form 

a stress unit varies but there seems to be a tendency for favoring stress units 

                                                           
6
 The term stress unit is very similar to the term prosodic word in English. However, since 

Czech literature standardly uses the Czech term přízvukový takt and since English 

translations quite consistently refer to this term as a stress unit, the commonly applied 

terminology is preserved in this paper. 
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consisting of 2 or 3 syllables in Czech (Ondráčková 1954). Usually, every word 

forms its own stress unit (23a). However, monosyllabic function words often 

behave as clitics and form a single stress unit with adjacent words (23b).  

(23) Stress units in Czech (Palková 1994) 

a. (ˈKaʒ.dɛ:) # (ˈra:.no) # (ˈtou.to) # (ˈdo.bou) # (ˈvɪ.si:.la:.mɛ) # 

(ˈpra.vɪ.dɛl.nou) # (ˈna.bi:t.ku) # (ˈna.ʃɪx) # (ˈpo.r a.du:)  

‘Every morning at this time we offer a regular supply of our shows.’ 

b. (ˈPr ɪ. ʃlɪ. # smɛ) # (ˈpr i:.lɪʃ) # (ˈpoz.ɟɛ) ‘We came too late’ 

(ˈPr ɪj.dɛ.mɛ) # (a. # ˈu.vɪ.di:.mɛ)  ‘We will come and we will see' 

 

In (23b), monosyllabic function words remain unstressed as they form a stress 

unit with other words. In some cases, monosyllabic function words can become the 

stressed elements of a stress unit they form with another word, as in (ˈkɛ. # sto.lu) 

‘behind the table’. According to Palková (1994), the position of stress within stress 

units consisting of multiple words is not always predictable and can be influenced 

by various factors such as speech style or tempo. 

Hierarchically higher prosodic structure than a stress unit is an intonation 

phrase (or promluvový úsek in Czech). Intonation phrase (IP) in Czech constitutes 

of one or more stress units and is characterized as having a center of prosodic 

prominence and being delimited by boundary signals (Daneš 1957).  

The center of prosodic prominence is attributed to one stress unit that is 

prosodically more prominent than other stress units within the same intonation 
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phrase. Boundaries of intonation phrases in Czech are usually delimited by a 

specific intonation cadence (Daneš 1957, Palková 1994, Peterek 2006). This 

cadence is sometimes combined with other factors signaling boundary, such as 

pauses or change in speech tempo. 

Intonation cadence is a scheme depicting a progression of pitch contour in 

continuous speech. In Czech, three types of cadences signal an intonation phrase 

boundary (24). 

(24) Types of cadences signaling intonation phrase boundary 

a. Conclusive cadence (marks sentence-final IP) 

b. Anti-cadence (marks sentence-final IP) 

c. Semi-cadence (marks sentence-internal IP) 

 

Conclusive cadence displays a continuously falling pitch contour progression 

from the point of the prominent syllable of the intonation phrase all the way 

towards the bottom of the voice range (Peterek 2006). This is illustrated 

schematically in (Fig 11). 

 

1……............................... 

2……Pr ɪʃɛl ……………. 

3…………..ˈpoz………. 

4……………........ɟɛ…… 

1……………………… 

2………… ˈpoz……… 

3….. Pr ɪʃɛl…………… 

4………………... ɟɛ…. 

Figure 11: Neutral and empathic conclusive cadence of Czech 

phrase P  ɪʃɛl ˈpozɟɛ ‘(he) came late’ (Palková 1994). 
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Anti-cadences are intonational patterns often associated with yes-no questions. 

They are characterized by a sudden steep rise of pitch contour at the end of the 

intonation phrase. Schematic illustration of Czech anti-cadences is provided in (Fig 

12). 

 

1……................................ 

2…Pr ɪʃɛl …………jɪ.….. 

3………………. ………. 

4……….. ˈpozɟɛ….....…. 

1………………… ɟɛ …….. 

2… Pr ɪʃɛl ……….….. jɪ….. 

3….. ……………………… 

4…………ˈpoz……............  

Figure 12: Two types of anti-cadences displayed in schematic 

illustration of Czech interrogative phrase P  ɪʃɛl ˈpozɟɛjɪ? ‘(did he) 

come later?’ (Palková 1994). 

 

Semi-cadences signal boundaries of sentence internal intonation phrases in 

Czech. They can be both raising (Fig 13) and falling (Fig 14). Common 

characteristics of both raising and falling semi-cadences is a descending pitch 

contour preceding the prominent syllable of the intonation phrase (Peterek 2006). 
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1…Zi:tra…....................... 

2………..a……….jdɛ.…. 

3………….sɪ……. ..…… 

4…………….ˈpr ɪ….....…. 

 

1…Zi:tra…............jdɛ....... 

2………..a………………. 

3………….sɪ……. ..…… 

4…………….ˈpr ɪ….....…. 
 

1… Zi:tra ……….………….. 

2…...........a…….… jdɛ……... 

3….. ………….ˈpr ɪ ………… 

4…………...sɪ….……............ 

 

1… Zi:tra ……… ˈpr ɪjdɛ …... 

2…...........a…….….………... 

3…………………………….. 

4…………...sɪ….……........... 

Figure 13: Various realizations of raising semi-cadences in Czech 

non-final phrase Zi:tra asɪ ˈp  ɪjdɛ (protoʒe…) ‘tomorrow (he will) 

probably come (because…)’.Examples in upper part of the figure are 

variants of raising semi-cadences in neutral speech. Examples in the 

lower part illustrate various realizations of raising semi-cadence in 

emotionally marked speech. (Palková 1994). 

 

1..Zi:tra.............ˈnɛpr ɪ.............. 

2……….a……………………. 

3………………………jdɛ…… 

4………….sɪ…………………. 

Figure 14: Falling semi-cadence in Czech non-final phrase Zi:tra asɪ 

ˈnɛp  ɪjdɛ (protoʒe…) ‘tomorrow (he will) probably not come 

(because…)’. (Palková 1994). 

 

In the present analysis, all polysyllabic words and all monosyllabic content 

words were considered to be individual stress units. All monosyllabic function 

words were considered to form a stress unit with a syntactically related adjacent 

word. While marking of sentence-final intonation phrases based on intonation 

cadences was relatively unproblematic, marking of sentence-internal intonation 

phrases solely based on semi-cadences was often unclear. Therefore, the distinction 

between stress unit boundaries and sentence-internal intonation phrase boundaries 

was often made based on the author’s knowledge of Czech syntax and her 
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perception of the level of prosodic disjunction between individual stress units. 

Overall, the author is still confident that the segmentation conducted during this 

study is prosodically more accurate than any type of segmentation that would be 

based solely on syntax. More refined research on Czech prosodic segmentation 

may contribute to a more accurate prosodic data collection method in future 

research.  

Glottalization candidates were marked for the type of prosodic environment 

they occurred in. Four types of environments were distinguished: stress unit-

internal environment, stress unit boundary, sentence-internal intonation phrase 

boundary and sentence-final intonation phrase boundary. In some cases, prosodic 

environment appeared ambiguous and could not be determined with certainty. 

Those cases were disregarded in present analysis. 

4.2.2. Marking of speech rate 

In line with the research on glottalization in German by Pompino-Marschall and 

Zygis (2010), the rate of speech was measured for every intonation phrase that 

contained one or more glottalization candidates. Each candidate was then marked 

as either appearing in a slow or in a fast speech context. 

For every relevant intonation phrase, its duration in milliseconds was measured 

and a number of syllables it contained was determined. In measuring intonation 

phrase duration, silent pauses on intonation phrase boundaries were not included. 

Filled pauses and other disfluencies, on the other hand, were included in the 
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measurement if they occurred within the analyzed intonation phrase. Considering 

the number of syllables in the intonation phrase, all uttered syllables, including 

erroneous speech fragments or filler words such as um, were counted. 

The intonation phrase duration was divided by the number of syllables, 

producing a raw speech rate. Since speakers vary in terms of individual speech 

tempo, a mean value of raw speech rate for each speaker was calculated. For each 

speaker individually, every value of raw speech rate that was lower than the mean 

value was considered to be an instance of fast speech. And conversely, if the raw 

speech rate value was higher than the mean value, it was considered to be 

representing a slow speech rate. 

4.2.3. Marking of word frequency 

Each word containing a glottalization candidate was searched in an online database 

of Czech National Corpus. Relative frequency of occurrence of all the word’s 

lemmas in the sample of a million word tokens was determined using an advanced 

search filter of the online database. Resulting frequencies were on a very large 

scale, ranging from values close to zero for the less frequent words and up to a 

value of 25,895.17 for the most frequent word. The values were rescaled using log 

(1+Frequency) formula for better manipulation. 
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4.3. Results 

All results reported in this section concern only glottal stop insertion candidates. 

[o]-initial words and morphemes were not included in this particular study, as in 

those environments glottal stop insertion additionally competes with [v] insertion. 

A total number of 618 candidates were analyzed. (Fig 15) illustrates 

glottalization rates observed in the current data set. It shows that glottalization (full 

glottal stop or non-modal phonation) was present in 70.87% of candidates. 

 

Glottalization (full glottal stop and non-modal phonation) 

Present (ʔ and ~) 438 (70.87) 

Absent (0) 180 (29.13) 

Figure 15: Overall distribution of glottalization (%). 

 

(Fig 16) illustrates the rate of full glottal stops as opposed to non-modal 

phonation in glottalized environments. We observe that the distribution of full 

glottal stops and its weaker versions is roughly equal with a full glottal stops being 

slightly more represented (51.37%) in the current data set. 

 

Full glottal stop vs. non-modal phonation 

~ 213 (48.63) 

ʔ 225 (51.37) 

Figure 16: Overall distribution of different realizations of 

glottalization (%). 
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Based on the phonological data from the descriptive literature on glottal stop 

insertion patterning in Czech, it has been concluded that glottal stop insertion is 

obligatory word-initially and optional word-internally on the morpheme boundaries. 

This has been suggested after examining the environments where a vowel-initial 

words or morphemes follow underlyingly voiced obstruents. According to our 

assumption, glottal stop can be optionally completely deleted in both environments. 

This was illustrated in (15), repeated here for convenience as (25). 

(25) Surface variation on potentially devoicing environments 

a. /pod # ɪdɪotɛm / [pot. # ʔɪ.dɪ.jo.tɛm] ~ [po.t # ɪ.dɪ.jo.tɛm]  

‘under the idiot’ 

b. /bɛz-ɪndukt ʃɲi:/ [bɛs.-ʔɪn.dukt ʃ.ɲi:] ~ [bɛ.s-ɪn.dukt ʃ.ɲi:] ~ [bɛ.z-ɪn.dukt ʃ.ɲi:] 

‘inductionless’ 

 

Our data confirm this assumption to a large extent. All cases of glottalization 

(full glottal stops and non-modal creaky phonation) on the surface forms in our 

data were considered to be instances of phonological glottal stop insertion.
7
 (Fig 17) 

summarizes all attested surface forms of glottal stop insertion candidates where 

                                                           
7
 We theorize that non-modal phonation is a weaker version of canonical glottal stop. The 

difference between these two realizations of glottalization is not phonological, but merely 

phonetic. Both realizations are considered to be glottal stops from the phonological 

perspective. Both realizations therefore trigger voicing assimilation. 
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glottal stops bear devoicing effects.
8
 Word-initially, a glottal stop was always 

inserted and in some cases it was subsequently deleted. Morpheme-initially, a 

glottal stop insertion was proven to be an optional process. The cases of subsequent 

glottal stop deletion on morpheme boundaries were not attested in our data. It is 

possible to assume that a lack of data is responsible for the absence of glottal stop 

deletion cases in these environments in our data set. Since cases of morpheme-

initial glottal stop deletion were attested in literature (25b), it will be assumed in 

this paper that these cases exist in the language and they are merely 

underrepresented in the current data set. 

 

Surface 

representation 

Phonological 

process 

Morpheme-initial 

/b-V/ 

Word-initial 

/b # V/ 

Devoiced segment + 

Glottalization (ʔ/~) 
[ʔ] insertion 

[p-ʔV] 

(2/4) 

[p # ʔV] 

(35/47) 

Voiced segment + 

No glottalization 
No insertion 

[b-V] 

(2/4) 

 

*[b # V] 

(0/47) 

Devoiced segment + 

No glottalization 
[ʔ] deletion 

 
?
[p-V] 

(0/4) 

[p # V] 

(12/47) 

Figure 17: Types of attested surface forms and their distribution in current data set. 

The data largely confirms the previous assumption that glottal stop insertion is 

obligatory on word boundaries and optional on morpheme boundaries. Present data 

also suggest that subsequent glottal stop deletion can take place on word 

boundaries. In our data, glottal stop deletion cases on morpheme boundaries were 

not attested. However, this can attributed to a lack of data. ( = non-existent). 

                                                           
8
 In section 2, it has been concluded that word-final devoicing does not affect prepositions. 

However, final devoicing can affect lexical items. For this reason, only cases where a 

preposition ending with a voiced obstruent is followed by a vowel-initial word have been 

taken into consideration when examining word-initial glottal stop insertion patterns in (Fig 

17). 
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We have concluded that the data provided in descriptive literature are accurate 

and we can now move on to report the results of our quantitative analysis. The 

main goal of this quantitative analysis is to establish what linguistic factors 

influence the presence or absence of glottalization on surface forms in Common 

Czech. Since the phonological process of glottal stop insertion is optional on word-

internal morpheme boundaries, it is not possible to determine whether an absence 

of glottalization on the surface of V-V structures is due to the process of glottal 

stop deletion or due to a fact that glottal stop was never inserted there.
9
 The 

following quantitative study therefore takes into account only word boundaries. 

Since the phonological process of glottal stop insertion is obligatory in word-initial 

environments, the absence of glottalization on surface forms in these contexts can 

only be attributed to a process of glottal stop deletion.  

A total of 589 word boundary cases were analyzed. Factors that were tested for 

their relationship with the presence or absence of glottalization (including both full 

glottal stops and its weaker realizations) are summarized in (26). 

 

 

                                                           
9
 The word na-ut ʃɪt ‘to teach’ can surface in two forms. When the optional glottal stop 

insertion takes an effect, [na-ʔut ʃɪt] becomes a surface form. When no insertion takes place 

[na-ut ʃɪt] becomes a surface form. This form would be identical to a possible surface form 

resulting from glottal stop deletion. Therefore, if we assume that glottal stop deletion is 

possible morpheme-initially; forms such as [na-ut ʃɪt] are ambiguous with respect to the 

phonological processes involved during their mapping from underlying forms. 
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(26) Factors tested for their relationship with glottal stop presence/ absence in 

Common Czech 

a. Consonantal or vocalic nature of preceding segment 

b. Similarity of target vowel (i.e. candidate for glottalization) with preceding 

vowel 

c. Target vowel height 

d. Presence or absence of pause in front of target vowel 

e. Target word type 

f. Target word frequency 

g. Speech rate 

h. Prosodic boundaries 

 

In the first part of the study, all factors were first examined separately and their 

relationship with glottalization was tested for statistical significance. In the second 

part of the study, a mixed effect logistic regression model was created in order to 

determine the degree with which individual factors influence glottalization 

compared to one another. All statistical analyses were carried out using R (R 

development Core team 2014). Additional lme4 package (Bates et al. 2011) was 

used for mixed effect logistic regression models and a simple logistic regression 

models.  
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4.3.1. Segmental context 

In order to determine whether segmental structure influences glottalization rates 

(i.e. the presence or absence of glottalization) on word boundaries, glottalization 

candidates were marked for their segmental contexts: V#V for candidates preceded 

by a vowel, C#V for candidates preceded by a consonants and #V for candidates 

preceded by a clear pause (Fig 18). 

 

 Segmental structure: nature of preceding segment 

Glottalization  C#V V#V #V 

Present (ʔ/~) 77 (68.75) 212 (62.91) 139 (99.29) 

Absent (0) 35 (31.25) 125 (37.09) 1 (0.71) 

Figure 18: Distribution of glottalization depending on the nature of 

previous segment (%). 

 

According to the data, V#V environments display lower rates of glottalization 

(37.09%) than C#V environments (31.25%). However, results of a chi-squared test 

with Yates’ continuity correction suggest that this difference is not statistically 

significant (Yates’ χ
2
 = 1.009, df = 1, p-value > 0.1). The presence or absence of 

glottalization in Common Czech was not found to be significantly affected by 

consonantal or vocalic nature of preceding segment. 

Conversely, the presence or absence of preceding pause was found to bear a 

significant relationship with glottalization rates (Yates’ χ
2 
= 63.775, df = 1, p-value 

< 0.001). Glottalization was displayed in an overwhelming majority of #V 

environments (99.29%). Environments where glottalization candidate was 
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preceded by a phonological segment displayed significantly lower glottalization 

rates (64.37%). 

Pauses are usually associated with higher prosodic boundaries and therefore 

higher glottalization rates are to be expected in these environments. Prosodic 

effects on glottalization rates in Common Czech will be investigated in detail 

below. Another possible explanation for this frequent occurrence of glottalization 

after pauses can be attributed to mechanical constraints of the vocal tract. Before 

adjusting vocal folds into a position that produces modal phonation during the 

articulation of vowels, the airstream passing through the glottis results in a brief 

period of non-modal phonation. Since our data display almost categorical 

occurrence of glottalization after pauses, mechanical constraints seem to be a valid 

account as well. 

(Fig 19) confirms the results of Pavelková (2001) where she found that 

glottalization is displayed more often in the environments between two vowels of 

the same quality. Vowels that were preceded by another vowel of the same quality 

were slightly more likely become glottalized (66.67%) as opposed to vowels that 

were preceded by a vowel of a different quality (62.28%). This can be attributed to 

OCP effects. However, these differences were not found to be statistically 

significant (Yates’ χ
2 

= 0.177, df = 1, p-value > 0.1). It was therefore concluded 

that the quality of preceding vowel is not a significant factor for the presence or 

absence of glottalization in Common Czech. 
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 Segmental structure: vowel quality 

Glottalization  Vx # Vx Vx # Vy 

Present (ʔ/~) 32 (66.67) 180 (62.28) 

Absent (0) 16 (33.33) 109 (37.72) 

Figure 19: Distribution of glottalization in the environments of two 

vowels of the same (Vx # Vx) and different (Vx # Vy) quality (%). 

 

Target vowel height was examined to see whether it significantly influences 

glottalization rates in Common Czech as it does in German (Pompino-Marschall 

and Zygis 2010). Low vowels were found to be glottalized in higher rates (78.28%) 

than non-low vowels (62.96%) as illustrated in (Fig 20). These differences were 

found to be statistically significant (Yates’ χ
2 
= 24.687, df = 1, p-value < 0.001). 

 

 Segmental structure: target vowel height 

Glottalization  Low vowels Non-low vowels 

Present (ʔ/~) 292 (78.28) 136 (62.96) 

Absent (0) 81 (21.72) 80 (37.04) 

Figure 20: Distribution of glottalization in low and non-low 

vowels (%). 

 

This trend in Czech can be explained by the fact that frequent conjunctions 

such as a ‘and’ or ale ‘but’ initiate with a low vowel [a]. Since these conjunctions 

are likely to appear on higher prosodic boundaries, different rates of glottalization 

in [a] environments could be attributed to prosodic factors, rather than vowel 

height. Further mixed effect logistic regression results will show that this is indeed 

the case. More details are provided in section 4.3.6 below. 
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4.3.2. Target word type 

(Fig 21) illustrates the distribution of glottalization based on the target word type. 

Content words display lower glottalization rates (67.68%) than function words 

(75.19%). However, these differences were not found statistically significant 

(Yates’ χ
2 
= 3.368, df = 1, p-value > 0.05).  

 

 Target word type 

Glottalization  Function words Content words 

Present (ʔ/~) 294 (75.19) 134 (67.68) 

Absent (0) 97 (24.81) 64 (32.32) 

Figure 21: Distribution of glottalization based on target word type (%). 

 

4.3.3. Target word frequency 

A simple logistic regression model was constructed to determine whether there 

exists a significant relationship between target word frequency and glottalization 

rate. According to its outcome (p < 0.05), glottalization rate is significantly 

influenced by word frequency. The results shown in (Fig 22) suggest that 

frequency positively influences the presence of glottalization in Common Czech. 
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Coefficients: Estimate Std. Error Pr(>|z|) Significance 

(Intercept) 0.518 0.248 0.037 * 

Frequency 0.143 0.073 0.049 * 

Significance codes: 0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ‘ 

Figure 22: Output of generalized linear model for the relationship between 

glottalization and target word frequency. 

 

It seems as though more frequent words display higher glottalization rates than 

less frequent words in Common Czech. However, this trend might be caused by the 

fact that many high frequency words are grammatical words such as a ‘and’ or ale 

‘but’. Since these words appear very commonly on higher prosodic boundaries, the 

results might be different when prosodic factors are taken into consideration. 

Results of mixed effect logistic regression model confirm that this is indeed the 

case. The trend was found to be reverse (glottalization is more frequent in lower 

frequency words) and, above all, glottalization rate and target word frequency were 

not found to bear any statistically insignificant relationship in Common Czech 

according to the results of mixed effect logistic regression model. More details are 

provided in section 4.3.6 below. 

4.3.4. Speech rate 

Glottalization candidates were marked for slow or fast speech rate. (Fig 23) 

summarizes glottalization rates for different speech rate types. Slower speech rates 

display higher rates of glottalization (81.70%) than faster speech rates (62.90%). 

These differences were found statistically significant (Yates χ
2 
= 25.229, df = 1, p-
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value < 0.001) and it has been concluded that speech rate significantly affects the 

presence or absence of glottalization in Common Czech. 

 

 Speech rate 

Glottalization  Slow Fast 

Present (ʔ/~) 250 (81.70) 178 (62.90) 

Absent (0) 56 (18.30) 105 (37.10) 

Figure 23: Distribution of glottalization based on speech 

rate (%). 

 

4.3.5. Prosodic boundary 

Every glottalization candidate was assigned a value according to a type of prosodic 

environment in which it appeared. (Fig 24) illustrates the distribution of 

glottalization across different types of prosodic boundaries. 

(Fig 24) clearly shows that there is a trend in Common Czech for higher 

prosodic boundaries to be marked by glottalization more often than lower prosodic 

boundaries. The differences in glottalization rates based on prosodic boundary 

were found statistically significant (Yates’ χ
2 

= 196.353, df = 3, p-value < 0.001) 

and it was concluded that the type of prosodic environment of the glottalization 

candidate significantly influences its glottalization rate in Common Czech.  
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 Prosodic boundary type 

Glottalization  1 2 3 4 

Present (ʔ/~) 23 (29.87) 90 (51.14) 121 (89.63) 194 (96.52) 

Absent (0) 54 (70.13) 86 (48.86) 14 (10.37) 7 (3.48) 

Figure 24: Distribution of glottalization across different types of prosodic 

boundaries (%). 1 = stress unit-internal environment, 2 = stress unit boundary, 3 = 

sentence-internal intonation phrase boundary, 4 = sentence-final intonation phrase 

boundary. 

 

(Fig 25) summarizes the results of chi-squared tests of significance for 

individual pairs of prosodic boundaries with respect to glottalization rates they 

display. It is apparent that every boundary type significantly differs from the rest. 

The differences in surface glottalization rates between stress unit-internal 

environments and stress unit boundaries and between sentence-internal and 

sentence-final intonation phrase boundaries are slightly less significant than the 

differences for the rest of the pairs. We can conclude that prosodic boundary seems 

to significantly affect glottalization rates in Common Czech and that the lower the 

boundary, the lower the glottalization rates on surface forms. 

 

Boundary pairs Yates’ χ
2
 p-value 

1 and 2 8.96 < 0.01 ** 

1 and 3 77.652 < 0.001 *** 

1 and 4 140.515 < 0.001 *** 

2 and 3 50.142 < 0.001 *** 

2 and 4 101.564 < 0.001 *** 

3 and 4 5.416 < 0.05 * 

Figure 25: Results of chi-squared test of significance for individual boundary 

type pairs in terms of their glottalization rates. 1 = stress unit-internal 

environment, 2 = stress unit boundary, 3 = sentence-internal intonation phrase 

boundary, 4 = sentence-final intonation phrase boundary. 
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4.3.6. Mixed effect logistic regression model 

Several factors have been found to influence glottalization rate in Common Czech. 

In order to provide a more stringent statistical evaluation, a mixed effect logistic 

regression model was created. Speaker and target word token were set as random 

effects. Glottalization was selected as a dependent variable with a baseline level 

‘absent’. The independent variables and their baseline levels are listed in (27). 

(27) Independent variables and their baseline levels 

a. Target word frequency (continuous variable, no baseline level) 

b. Prosodic boundary (backward difference coding) 

c. Speech rate (‘Slow’) 

d. Pause (‘No’, i.e. pause not present) 

e. Target vowel height (‘Low’) 

f. Target word type (‘Function word’) 

g. Identical vowels (‘Yes’, i.e. Vx # Vx) 

 

The results of the mixed effect model are summarized in (Fig 26). In 

comparison to the results of the tests of significance for each individual factor 

separately, the results of mixed effect logistic regression show that the presence or 

absence of glottalization in Common Czech is significantly influenced only by 

prosody, presence or absence of pause, and speech rate. All other factors were 

found statistically insignificant. 
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Fixed effects Estimate Std. error Pr(>|z|) Significance 

(Intercept) 4.351 1.450 0.003 ** 

Target word frequency -0.255 0.202 0.205  

Prosodic boundary (2 compared 

to 1) 
1 0.366 0.007 ** 

Prosodic boundary (3 compared 

to 2) 
3.006 0.413 3.44e

-13
 *** 

Prosodic boundary (4 compared 

to 3) 
0.748 0.531 0.159  

Speech rate (Fast) -1.135 0.274 3.52e
-05

 *** 

Pause (No) -2.165 1.090 0.047 * 

Target vowel height (Non-low) -0.352 0.457 0.441  

Target word type (Content word) 0.602 0.502 0.230  

Identical vowels (No) 0.556 0.430 0.198  

Random effects 
 Std. 

deviation 

  

Word  0.395   

Speaker  1.047   

Signif.codes: 0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1 

Figure 26: Output of mixed effect logistic regression model testing for 

significance of relationships between glottalization rates and several independent 

variables. 1 = stress unit-internal environment, 2 = stress unit boundary, 3 = 

sentence-internal intonation phrase boundary, 4 = sentence-final intonation phrase 

boundary. 

 
 

From the model output in (Fig 26), it is also clear that target word frequency 

seems to have an opposite effect on glottalization rate than previously assumed. 

Despite the fact that the effect of target word frequency on glottalization is 

statistically insignificant, it is now clear than when several factors are taken into 

consideration and when word token is set as a variable with random effects, word 

frequency negatively influences the presence of glottalization. In other words, the 

more frequent the target word, the less likely it is for glottalization to appear on its 

surface form. 
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One of the factors that have been found to significantly affect glottalization 

rates in Common Czech is prosody. Thanks to backwards coding it is possible to 

examine whether adjacent prosodic boundaries displayed significantly different 

glottalization rates. According to the data in (Fig 26), higher prosodic 

environments display more glottalization than lower prosodic environments. There 

is more glottalization on stress unit boundaries than in stress unit internal 

environments. There is more glottalization on sentence-internal intonation phrase 

boundaries than on stress unit boundaries. Both of these differences are statistically 

significant. Although more surface glottalization is observed on sentence-final 

intonation phrase boundaries than on sentence-internal intonation phrase 

boundaries, this difference is not statistically significant. We conclude that prosody 

plays significant role in Common Czech glottalization rates. While the presence of 

glottalization is the least common stress unit-internally, it is significantly more 

common on stress unit boundaries and most common on (both sentence-internal 

and sentence-final) intonation phrase boundaries. 

Another factor that has been found significant is the presence or absence of 

pause. This factor is closely related to prosody. Since higher prosodic boundaries 

are more likely to be marked by pauses, it is not surprising that glottalization was 

significantly more likely to be displayed on vowels that were preceded by a clear 

pause. 
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The third factor significantly affecting Common Czech glottalization rate is 

speech rate. Glottalization is significantly more likely to occur during slow speech 

than during fast speech. 

 

4.4. Summary and discussion 

The analysis of spoken corpus confirmed the accuracy of the descriptive data and 

the validity of our prediction that whereas the phonological process of glottal stop 

insertion is optional in morpheme-initial environment, it is obligatory in word-

initial environments. The surface variation on word boundaries with respect to 

presence or absence of glottalization can be accounted for by the phonological 

process of glottal stop deletion. Prosody and speech rate were identified as factors 

which significantly affect the presence or absence of glottalization on surface 

forms in Common Czech. 

A comprehensive phonological analysis of glottal stop insertion phenomenon 

in Common Czech must reflect the fact that glottal stop insertion is optional 

morpheme-initially and obligatory word-initially. It must also reflect the fact that 

glottal stop deletion can occur word-initially and that deletion rates (presence or 

absence of surface glottalization) are significantly affected by prosody and speech 

rate. 
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5. [v] insertion in Common Czech 

 

Inserted [v], commonly referred to as prothetic [v], has been well documented in 

descriptive literature (Kučera 1961, Palková 1994, Šimáčková et al. 2012). Its rate 

of occurrence differs based on both linguistic and extra-linguistic factors. In this 

section, previous research on Czech prothetic [v] will be summarized and factors 

that have been found to influence its rate of occurrence in Common Czech will be 

presented. A small quantitative analysis of [v] insertion rates will be attempted. 

 

5.1. Previous research on [v] insertion 

Capturing generalizations about [v] insertion rates in Common Czech has proven 

difficult since many factors influencing its presence or absence are claimed to be 

extralinguistic. Speaker’s age (Dejmek 1987), level of education, socioeconomic 

background, current mood or nature and topic of conversation (Townsend 1990) 

have all been argued to have an effect on [v] insertion rates. In order to determine 

how these factors influence [v] insertion rates, a robust analysis of speech of a wide 

variety subjects uttered in various conversational setting would be necessary. 

A linguistic factor that has been consistently reported to influence [v] insertion 

rates in Common Czech is word type (Jančák 1974, Dejmek 1987). Function words 
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have been found to display significantly higher rates of prothetic [v] than content 

words. 

Within the group of lexical words, [v] insertion rates vary considerably for 

individual words. This has been addressed by a number of researchers by simply 

stating that some lexical words always display [v] insertion, some never do and 

some sometimes do (Skalička 1962, Dejmek 1968, Townsend 1990, Sgall and 

Hronek 2014). This word-by-word approach has been criticized by Wilson (2010) 

who, rightfully so, points out mismatches in analyses made by different researchers. 

Words that are considered never displaying prothetic [v] by some are claimed to 

display prothetic [v] by others.
10

 Not only this approach fails to account for 

different [v] insertion rates in individual words, but it would only take one 

counterexample to reclassify a word into the category of words that sometimes 

display [v] insertion. 

A step towards capturing [v] insertion rates in lexical items more 

systematically was made by Jančák (1974) when he analyzed [v] insertion rate of 

spontaneous speech of Prague speakers. He found that prefixed lexical items such 

as odɛji:t /odɛ-ji:t/ ‘to leave’ are significantly more likely to display [v] insertion 

(87.5%) than non-prefixed lexical items (67.78%). 

Townsend (1990) further found that lexical words of foreign origin, abstract or 

bookish words tend to display lower rates of [v] insertion.  

                                                           
10

 As an example, Wilson states the word otrok ‘slave’. He points out that whereas Skalička 

(1962) claims that this word never displays [v] insetion, Dejmek (1968), for example, 

categorizes it as belonging to a group of words that always display [v] insertion.  
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A comprehensive study on [v] insertion was conducted by Chromý (2015). His 

main goal was to determine which linguistic factors significantly influence [v] 

insertion rates in Common Czech. He analyzed spontaneous speech of 18 Prague 

speakers aged 20 – 30.  A total number of 3359 [v] insertion candidates were 

analyzed during his study. 

Chromý’s quantitative data confirm the results of previous research by 

showing that function words display significantly higher rates of [v] insertion than 

content words. Other factors that have been found to bear a significant relationship 

with [v] insertion rates were morphological boundary ([v] insertion is more 

frequent on word boundaries than on morpheme boundaries word-internally), target 

word origin (loanwords display less [v] insertion than domestic words) and target 

word frequency (more frequent words display more [v] insertion rates). No 

segmental or prosodic factors were found to influence [v] insertion rates. 

 

5.2. [v] insertion rates in spoken Common Czech corpus 

(Fig 27) illustrates the distribution of all prevocalic insertions in our data. Same 

material and data collection method used in previous analysis on Common Czech 

glottalization is applied here as well. A total number of 200 [o]-initial 

environments was analyzed. Since there is no difference in [v] insertion patterning 

on word-internal morpheme boundaries and word boundaries, both environments 

are included in this research. 
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Insertion type 

No insertion 31 (15.50) 

Glottalization (ʔ/~) 108 (54.00) 

[v] insertion 61 (30.50) 

Figure 27: Distribution of prevocalic insertions in [o]-

initial environments (%). 

 

Simple analyses of [v] insertion patterns in our data confirm the findings of 

Chromý (2015). No significant effects of segmental factors on [v] insertion rates 

have been found.  

Similarly to his results, target word type was found to significantly influence [v] 

insertion rates in our data as well (Yates’ χ
2 
= 3.922, df = 1, p-value < 0.05). The 

distribution of [v] insertion across content and function words in our data is 

summarized in (Fig 28). Function words display significantly higher rates of [v] 

insertion (40.00%) than content words (25.38%). 

 

 Target word type 

[v] insertion Function Content 

Present 28 (40.00) 33 (25.38) 

Absent (zero insertion or glottalization) 42 (60.00) 97 (74.62) 

Figure 28: Distribution of [v] insertion based on target word type (%). 

 

Target word frequency was found to be a significant factor that affects [v] 

insertion in our data as well. Based on the results of a generalized linear model (Fig 

29) with a baseline for [v] insertion set as ‘Absent’, we can infer that frequency 

positively affects the presence of [v] insertion. In other words, it seems that more 
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frequent words display significantly higher [v] insertion rates. These results are in 

line with Chromý’s research. 

 

Coefficients: Estimate Std. Error Pr(>|z|) Significance 

(Intercept) -2.361 0.454 1.96e
-07

 *** 

Frequency 0.602 0.158 0.0001 *** 

Significance codes: 0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ‘ 

Figure 29: Results of generalized linear model testing the significance of 

relationship between [v] insertion and target word frequency. 

 

No other factors that were found significantly influence glottalization rate in 

our data were found to have a significant relationship with [v] insertion. Speech 

rate does not bear any significance to [v] insertion in our data sample (Yates’ χ
2 
= 

0.046, df = 1, p-value > 0.1). The distribution of [v] insertion based on speech rate 

is illustrated in (Fig 30). 

 

 Speech rate 

[v] insertion Slow Fast 

Present 29 (29.29) 32 (31.68) 

Absent (zero insertion or glottalization) 70 (70.71) 69 (68.32) 

Figure 30: Distribution of [v] insertion based on speech rate (%). 

 

Similarly, prosodic boundary was not found to be a significant factor for [v] 

insertion rates (Yates’ χ
2 

= 2.574, df = 3, p-value > 0.1). (Fig 31) illustrates the 

distribution of [v] insertion in different types of prosodic boundaries. (Fig 32) 

summarizes the results of Chi-squared tests with Yates’ continuity corrections for 

each boundary pairs. 
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 Prosodic environment 

[v] insertion 1 2 3 4 

Present 
17 

(42.50) 

27 

(28.72) 

12 

(26.09) 

5 (25.00) 

Absent (zero ins. or glottalization) 
23 

(57.50) 

67 

(71.28) 

34 

(73.91) 

15 

(75.00) 

Figure 31: Distribution of [v] insertion based on prosodic boundaries (%). 1 = 

stress unit-internal environment, 2 = stress unit boundary, 3 = sentence-internal 

intonation phrase boundary, 4 = sentence-final intonation phrase boundary. 

 

Boundary pairs Yates’ χ
2
 p-value 

1 and 2 1.831 > 0.1 

1 and 3 1.897 > 0.1 

1 and 4 1.086 > 0.1 

2 and 3 0.016 > 0.1 

2 and 4 0.004 > 0.1 

3 and 4 0.046 > 0.1 

Figure 32: Results of chi-squared test of significance for individual boundary 

type pairs in terms of their [v] insertion rates. 1 = stress unit-internal environment, 

2 = stress unit boundary, 3 = sentence-internal intonation phrase boundary, 4 = 

sentence-final intonation phrase boundary. 

 

5.3. Summary and discussion 

Despite the generally accepted fact that [v] insertion rates differ for individual 

speakers and that extralinguistic factors, such as age, gender, socioeconomic 

background, mood of the speaker or level of informality affect [v] insertion in 

Common Czech, previous research has demonstrated that it is possible to 

generalize, to some extent, about [v] insertion based on linguistic factors. 

Particularly, the quantitative study of Chromý (2015) provided a valuable insight 
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into [v] insertion patterning in Czech. His study found that morphological 

boundary and target word frequency significantly affects [v] insertion rates. 

Our data displayed similar patterns to Chromý’s previous analysis. Similarly to 

his study, [v] insertion rates were found to be statistically less frequent on 

morpheme boundaries word-internally. We have also seen that word frequency 

positively influences [v] insertion rates. We have not found other significant factors 

affecting [v] insertion rates. 

A comprehensive phonological analysis of consonant insertions in [o]-initial 

contexts should account for the three-way variation on surface forms where zero 

insertion, glottal stop insertion and [v] insertion compete with each other. It should 

also reflect on the fact that [v] insertion rates seem to be significantly affected by 

target word frequency and target word type.  
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6. Phonological analysis of Czech consonant 

insertions 

 

In this section, previous phonological analyses of Czech prevocalic insertions by 

Rubach (2000) and Zaleska (2008) will be summarized and discussed in the 

context of new Common Czech data. 

 

6.1. Previous research (Rubach 2000) 

Rubach’s study provides an analysis of glide and glottal stop insertions in several 

Slavic languages under the framework of Derivational Optimality Theory (DOT). 

We will only focus on his description and analysis of Czech language. For his 

description of Czech data, Rubach relied heavily on traditional descriptive 

literature of Standard Czech language. 

The data describing Czech glide and glottal stop insertions provided by Rubach 

are summarized in (28). It should be clear at this point that these data significantly 

differ from the actual consonant insertion patterns in spoken Common Czech. 
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(28) Czech glide and glottal stop insertion data (Rubach 2000) 

a. iV → ijV /dɪalɛkt/ [dɪ.ja.lɛkt]  ‘dialect’ 

b. Vi → Vji /ɦɪnduɪsta/ [ɦɪn.du.jɪs.ta]  ‘hinduist’ 

c. uV  /sɪluɛta/  [sɪ.lu.ɛ.ta]  ‘silhouette’ 

d. Vu  /muzɛum/ [mu.zɛ.um]  ‘museum’ 

e. VV  /poɛta/  [po.ɛ.ta]  ‘poet’ 

f. #V → ʔV /amerika/ [ʔa.me.ri.ka]  ‘America’ 

 

According to Rubach’s data, vowel-initial words obligatorily begin with a 

glottal stop and this glottal stop is never suppressed in connected speech. This 

claim is not consistent with the data collected during our research where we saw a 

large number of vowel-initial words that were marked by non-modal phonation 

(which is interpreted as a weakened version of glottal stop in this paper) or by no 

glottalization at all. 

Rubach does not consider word-internal morpheme boundaries. According to 

our research, glottalization is optional in these environments. Instances of full 

glottal stop insertion, non-modal phonation and no glottalization were all found on 

word-internal morpheme boundaries during our analysis of spoken Czech. 

Since Rubach’s analysis focused solely on glides and glottal stops, it is not 

surprising that he does not mention [v] insertion in his study. Moreover, his 

analysis was based on Standard Czech where [v] insertion does not occur. All these 
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issues will be addressed in the following section. At this point we will focus on 

summarizing Rubach’s analysis.  

In Rubach’s analysis, couched within Optimality Theory (Prince and 

Smolensky 2004), both glide and glottal stop insertions are motivated by a high-

ranked ONSET constraint. This constraint bans onsetless syllables from the surface 

representation. 

(29) ONSET (Rubach 2000) 

Syllables must have onsets. 

 

There are several possible strategies to satisfy ONSET. A segment can be 

inserted to fill in the empty onset position. A segment (or a number of segments) 

can be deleted in order to remove the onsetless syllable on the surface 

representation. A vowel can be changed into a glide which then serves as a syllable 

onset. Finally, two adjacent vowels can form a single diphthong which would 

eliminate the onsetless syllable.  

According to Rubach, segments are never deleted in order to satisfy ONSET in 

any of the Slavic languages he analyzed. He concluded that a maximality constraint 

MAXIO(segment) always outranks ONSET in those languages. 

(30) MAXIO(segment) (Rubach 2000) 

Do not delete a segment. 
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In Czech, vowels are not changed into glides in order to satisfy ONSET. 

According to Rubach, this can be captured by a *COMPLEX(onset) constraint that 

penalizes complex onsets and outranks ONSET.  

(31) *COMPLEX(onset) (Rubach 2000) 

Do not have complex onsets. 

 

Vowels are never diphthongized in Czech in order to satisfy ONSET. Rubach 

posits a NO-DIPH constraint which outranks ONSET and prevents vowel 

diphthongization.  

(32) NO-DIPH (Rubach 2000) 

Diphthongs are prohibited. 

 

The strategy applied in Czech to satisfy onset is to insert a segment into the 

syllable onset position. The constraint DEPIO(segment) that bans segmental 

insertions is ranked lower than ONSET. 

(33) DEPIO(segment) (Rubach 2000) 

Do not insert a segment. 
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/dɪalɛkt/ 
MAXIO 

(Seg) 

*COMPLEX 

(Onset) 
NO-DIPH ONSET 

DEPIO 

(Seg) 

 a. dɪ.ja.lɛkt     * 

b. dɪ.a.lɛkt    *!  

c. dɪa.lɛkt   *!   

d. dja.lɛkt  *!    

e. da.lɛkt *!     

Tableau 1: Segmental insertions are optimal strategies to satisfy ONSET in Czech. 

 

Glide insertion is assumed to be realized through the process of feature 

spreading. Rubach assumes an X-skeletal representation of segmental feature tree 

where every skeletal slot needs to be connected to a root node representing the 

topmost part of the feature tree. This has been discussed in detail in section 2.3. For 

a glide insertion to occur, ONSET must outrank a *MULT-LINK constraint that bans 

feature spreading by penalizing every root node that is connected to more than one 

X-slot position.  

(34) *MULT-LINK (NO-MULTIPLE-LINK) (Rubach 2000) 

No root node should be connected to more than one x-slot. 

 

Since in Czech, only [j] insertion is possible, as opposed to [w] insertion
11

, 

Rubach posits a *ONSET([u]) constraint which he considers to be undominated in 

                                                           
11

 In Slavic languages, only [j] and [w] insertions are attested. These are assumed to be 

spread from high vowels [i] and [u], respectively. Rubach posits a *M(V[-high]) constraint 

which states that non-high vowels cannot be margins and therefore bans feature spreading 

from those vowels. Rubach claims this constraint is undominated in all Slavic languages, 

including Czech.  
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Czech. This constraint prevents any feature of [u] to spread and form a segment on 

the surface representation that would be able to fill in the onset position. 

(35) *ONSET([u]) (Rubach 2000) 

[u] cannot be in the onset. 

 

For a glottal stop to be inserted, ONSET needs to outrank *[cg], a constraint 

banning the feature [+constricted glottis] from the surface representation. 

(36) *[cg] (Rubach 2000) 

Do not have the feature [+constricted glottis]. 

 

Glide and glottal stop insertion apply in different environments. This is 

captured in Rubach’s analysis with the alignment constraint ALIGN-L(stem, σ) 

which prohibits word-initial insertions. On the first derivational level, this 

constraint is ranked high, preventing word-initial insertions to occur. On the second 

derivational level, it is ranked low and a word-initial insertion can occur. 

(37) ALIGN-L(stem, σ) (Rubach 2000) 

The left edge of the stem must coincide with the left edge of the syllable. 
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Rubach established 3 levels of derivation. On the first level, [j] insertion takes 

place word-internally. Glottal stop insertion and insertion on word boundaries is 

blocked by a high-ranked *[cg] and ALIGN-L respectively. Constraint ranking for 

level 1 is summarized in (38) and an illustrative analysis is provided in (Tableau 2). 

(38) Constraint ranking for the first level of derivation in Rubach’s analysis 

*ONSET([u]), MAX(seg), *[cg], ALIGN-L >> ONSET >> DEP(seg), *MULT-LINK 

 

/ɪdɪot/ *[cg]
12

 ALIGN-L ONSET DEP(seg) 
*MULT-

LINK 

 a.  ɪ.dɪ.jot   * * * 

b. ɪ.dɪ.ot   **!   

c. ʔɪ.dɪ.ʔot **! *  **  

d. jɪ.dɪ.jot  *!  ** ** 

Tableau 2: First level of derivation in Rubach’s analysis (Rubach 2000). 

 

Constraints are re-ranked on the second level of derivation (39). Glide insertion 

is now blocked by a high-ranked *MULT-LINK constraint. ALIGN-L is ranked low 

on this level and therefore insertion is permitted on stem boundaries as illustrated 

in (Tableau 3). 

 

 

                                                           
12

 The constraint *[cg] is essential here otherwise morpheme-internal glottal stop insertion 

would become a more optimal solution than glide insertion. This is due to a fact that glide 

insertion violates *MULT-LINK, whereas glottal stop insertion does not. Glide insertion 

candidate, such as [ɪ.dɪ.jot] would therefore always violate more constraints than  glottal 

stop insertion candidate, such as [ɪ.dɪ.ʔot]. 
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(39) Constraint ranking for the second level of derivation in Rubach’s analysis 

*ONSET([u]), MAX(seg), *MULT-LINK, ONSET >> *[cg], DEP(seg) >> ALIGN-L 

 

[ɪ.dɪ.jot] 
*MULT-

LINK 
ONSET *[cg] DEP(seg) ALIGN-L 

 a. ʔɪ.dɪ.jot *  * * * 

b. ɪ.dɪ.jot * *!    

c. ɪ.dɪ.ot
13

  **!    

d. jɪ.dɪ.jot **!   * * 

Tableau 3: Second level of derivation in Rubach’s analysis (Rubach 2000). 

 

In Czech, all segments must be parsed into syllables. As evidence for this claim, 

Rubach discusses the case of monoconsonantal prepositions v ‘in’, k ‘to’, z ‘from’ 

and s ‘with’. Whenever a monoconsonantal preposition precedes a word that begins 

with a consonant that is identical with the consonant of the preposition, [ɛ] 

insertion is triggered in order for the monoconsonantal preposition to get a chance 

to become syllabified (40). 

(40) [e] insertion in Czech monoconsonantal prepositions (Rubach 2000) 

a. /v # voɟɛ/ [vɛ. # vo. ɟɛ] ‘in the water’ 

b. /k # koɲɪ/ [kɛ. # ko.ɲɪ] ‘to the horse’ 

c. /z # zlata/ [zɛ. # zla.ta] ‘from gold’ 

d. /s # soli:/ [sɛ. # so.li:] ‘with salt’ 

                                                           
13

 This candidate additionally violates MAX(seg) as [j] has been deleted from the new 

underlying representation (the winner from level 1). 
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Rubach posits a STRICT-LAYER constraint that penalizes segments that are not 

parsed into syllables. 

(41) STRICT-LAYER (Rubach 2000) 

Segments are grouped into syllables. 

 

As illustrated in (42), glottal stops become inserted at the beginning of vowel-

initial words even when these words follow monoconsonantal prepositions. This 

means that glottal stop is inserted before syllabification. If the order was reversed 

and syllabification took place before glottal stop insertion, there would be no need 

to insert a glottal stop as the ONSET would be already satisfied with the 

monoconsonantal preposition. 

(42) Monoconsonantal prepositions syllabify into onsets of following words 

after glottal stop insertion 

a. /v # okɲɛ/ [f # ʔok.ɲɛ] ‘in the window’ 

b. /k # oknu/ [k # ʔok.nu] ‘to the window’ 

c. /z # okna/ [s # ʔokna] ‘from the window’ 

d. /s # oknɛm/ [s # ʔok.nɛm] ‘with the window’ 

 

In order to capture this, Rubach posits another derivational level. At this post-

lexical level, constraints have the same ranking as at the previous, second 
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derivational level. The differences between the two are only a matter of the domain 

of evaluation. STRICT-LAYER is assumed to be undominated in all three levels of 

derivation. However, its effects are only visible at the third level. (Tableau 4) 

illustrates the third level of derivation. 

 

     σ  σ  σ   σ 

[s .ʔɪ.dɪ.jo.tɛm] 

STRICT-

LAYER 

MAX 

(seg) 

*MULT

-LINK 
ONSET *[cg] 

DEP 

(seg) 

ALIGN

-L 

         σ   σ  σ   σ 

a. sʔɪ.dɪ.jo.tɛm 
  *  *  ** 

     σ  σ  σ  σ   σ 

b. se.ʔɪ.dɪ.jo.tɛm 
  *  * *! * 

    σ  σ  σ   σ 

c. ʔɪ.dɪ.jo.tɛm 
 * *!  *  * 

    σ  σ  σ   σ 

d. sɪ.dɪ.jo.tɛm 
 * *!    * 

        σ  σ  σ   σ 

e. s .ʔɪ.dɪ.jo.tɛm 
*  *!  *  * 

   σ σ  σ   σ 

f. ɪ.dɪ.jo.tɛm 
 **! * *    

     σ   σ σ   σ 

g. sjɪ.dɪ.jo.tɛm 
  **!    ** 

Tableau 4: Third, post-lexical level of derivation in Rubach’s analysis (Rubach 

2000). The preposition s ‘with’ in the input is initially unparsed into syllables. 

 

It is clear from (Tableau 4) that DEP(seg) constraint must outrank the ALIGN-L 

constraint, otherwise a suboptimal *[se. # ɪ.dɪ.jo.tɛm] would display the same 

degree of optimality as the winner [s # ʔɪ.dɪ.jo.tɛm]. Inserting an additional 

segment is worse than violating alignment constraint multiple times. This was not 

evident during the second level analysis. 

Rubach argues that by positing derivational levels, insertion processes in Czech 

can be captured more generally than in a parallel derivation. He claims that 
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postulating a constraint that would ban a word-internal glottal stop insertion 

essentially means avoiding dealing with the issue of interaction between 

morphology and phonology.
14

 He also notes that the notion of derivational levels is 

substantiated by a large body of evidence from various world languages where a 

number of rules only apply in certain morphological environments. Instead of 

creating new constraints referring to morphological environments in a parallel 

derivation, he argues that the permission of at least two derivational levels is 

desirable. With derivational levels and a possibility of minimal constraint re-

ranking, derivational OT is argued to account for the Slavic insertion data in a 

more elegant way than a parallel analysis would. 

Rubach’s reasoning is undoubtedly well grounded. However, there is one issue 

that needs to be pointed out. Let us consider the word muzɛum ‘museum’. This 

word would pass through the first level of Rubach’s derivation with no changes as 

[j] insertion does not apply in its context (Tableau 5). On the second level however, 

nothing prevents glottal stop to be inserted word-internally (Tableau 6) and a 

suboptimal output *[mu.zɛ.ʔum] would be chosen.  

 

/muzɛum/ 
*ONSET 

([u]) 
*[cg] ALIGN-L ONSET 

DEP 

(seg) 

*MULT-

LINK 

a.  mu.zɛ.um    *   

b. mu.zɛ.ʔum  *!   *  

c. mu.zɛ.wum *!     * 

Tableau 5: First level of Rubach’s derivation for the word muzɛum ‘museum’. 

                                                           
14

 This constraint, Rubach claims, would merely restate the issue. It would not address the 

problem as to why ONSET in [ɪ]-initial words cannot be satisfied by [j] insertion.  
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[mu.zɛ.um] 
*MULT-

LINK 
ONSET *[cg] DEP(seg) ALIGN-L 

 a.  mu.zɛ.um  *!    

 b. mu.zɛ.ʔum   * *  

Tableau 6: Second level of Rubach’s derivation for the word muzɛum ‘museum’. 

Derivation crash. 

 

It seems as though a constraint that would restrict glottal stops morpheme 

internally is still needed even when derivation is permitted. 

 

6.2. Zaleska’s (2008) parallel model 

Zaleska’s analysis of Czech glide and glottal stop insertions is based on Rubach’s 

data. She departs from Rubach in terms of derivationalism and creates a parallel 

model. She uses mostly the same constraints as Rubach with one exception. She 

leverages the contiguity constraint family and posits an O-CONTIGUITY constraint, 

which she extends and makes it refer to root nodes. This constraint bans insertions 

of root nodes word-internally; therefore it permits word-internal spreading (glide 

insertion), but not a glottal stop insertion. The domain of application of this 

constraint is morphological word. 

 

(43) O-CONTIGUITY(Rt) (Zaleska 2008) 

The portion of S(tring)2 standing in correspondence to S(tring)1 forms a continuous 

string. 
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O-CONTIGUITY is undominated which ensures that glottal stop insertion is 

banned word-internally. ONSET outranks *MULT-LINK and DEPIO(seg). Glide 

insertions are therefore permitted word-internally to satisfy ONSET. Glides are 

always suboptimal insertion candidates in the word-initial context as they violate 

both *MULT-LINK and DEPIO(seg), whereas inserted glottal stops only violate 

DEPIO(seg). 

 

/ɪdɪot/ *O-CONTIG(Rt) ONSET *MULT-LINK DEPIO(Seg) 

a. ɪ.dɪ.ot  *!*   

b. jɪ.dɪ.ot  *! * * 

c. ɪ.dɪ.jot  *! * * 

d. jɪ.dɪ.jot   **! ** 

e. ʔɪ.dɪ.ot  *!  * 

f. ɪ.dɪ.ʔot *! *  * 

g. ʔɪ.dɪ.ʔot *!   ** 

h. jɪ.dɪ.ʔot *!  * ** 

 i. ʔɪ.dɪ.jot   * ** 

Tableau 7: Parallel account for Czech glide and glottal stop insertions (Zaleska 

2008). 

 

Zaleska’s model is very attractive as it deals with both insertion types at the 

same time in a simple way. We have seen in a derivation crash for a word muzeum 

‘museum’ in Rubach’s analysis (Tableau 6) and Zaleska’s model would well 

account for these types of problems. We can conclude that her analysis accounts 

better for the Czech data on the lexical level. 

On the post-lexical level, however, we encounter a problem. Looking at 

(Tableau 8), we would assume that resyllabification would be preferred strategy to 
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satisfy ONSET in the phrase /s # idiotem/ ‘with idiot’. The fact that a glottal stop 

insertion occurs before word concatenation is not captured in Zaleska’s analysis. 

 

/s # ɪdɪotɛm/ *O-CONTIG(Rt) ONSET *MULT-LINK DEPIO(Seg) 

 a. sʔɪ.dɪ.jo.tɛm    *! 

 b. sɪ.dɪ.jo.tɛm     

Tableau 8: Zaleska’s parallel model. Derivation crash of the phrase s ɪdɪotɛm ‘with 

idiot’. 

 

 

6.3. Discussion 

Both Rubach’s and Zaleska’s studies on consonant insertions in Czech are based on 

Standard Czech data and do not reflect the actual situation of the spoken form of 

the language. Moreover, some problems can be pointed in both studies. Rubach’s 

derivational model does not prevent morpheme-internal glottal stop insertions on 

the second level of derivation, as seen in (Tableau 6). This problem can be avoided 

with CONTIGUITY constraint proposed by Zaleska (2008), which bans glottal stop 

insertions morpheme-internally.  

Rubach’s DOT analysis leveraged derivational levels to capture the fact that 

glottal stop insertion occurs before resyllabification. He posited separate levels for 

glottal stop insertion (level 2) and for resyllabification following word 

concatenation (level 3). Following his logic, we should posit another two levels for 

word-internal glottal stop insertion on morpheme boundaries. 
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Let us consider the word zɪnɪcɪovat ‘to initiate, perf.’ This word constitutes of a 

prefix z- and a stem ɪnɪcɪovat. All possible surface forms are illustrated in (44). 

(44) Possible surface forms of z-ɪnɪcɪovat ‘to initiate, perf.’ 

/z-ɪnɪcɪovat/ [z-ɪ.nɪ.cɪ.jo.vat] ~ [s-ʔɪ.nɪ.cɪ.jo.vat] ~ [s-ɪ.nɪ.cɪ.jo.vat] 

 

Glottal stop insertion is optional and can be optionally deleted. ONSET 

constraint can be easily satisfied by resyllabification.  For a candidate [s-

ʔɪ.nɪ.cɪ.jo.vat] to surface, resyllabification must be blocked prior to glottal stop 

insertion. It seems as though we would need two levels to capture this; one where 

glottal stop insertion would take place and another one where prefix would be 

added to the glottalized stem. That means adding two more levels to our 

derivational model. Furthermore, we have to account for the variation by allowing 

variable ranking.  

Another problem arises when we consider the opaque candidate. Glottal stop is 

optionally deleted only after morpheme and word concatenation. Therefore, yet 

another level with variable ranking seems to be needed. 

Zaleska’s parallel model cannot account for the fact that glottal stop insertion 

occurs before word concatenation, as seen in (Tableau 8). It seems like derivational 

approach still needs to be applied in order to account for glottal stop insertion 

patterning in Czech. In order to provide a full phonological analysis, both issues 

need to be addressed and a new spoken data need to be taken into account. A 
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comprehensive OT analysis must be able to account for surface variation with 

respect to glottal stop and [v] insertion, for different glottal stop insertion 

patterning on morpheme and word boundaries and for phonological opacity 

resulting from an optional glottal stop deletion. None of these issues were 

discussed in previous analyses. 

 

6.4. Future OT analysis basic proposals 

None of the existing analyses can account for the newly found Common Czech 

data. The variation that is observed in spoken data calls for a stochastic account. 

Our tentative proposal is to create a stochastic derivational model with two levels 

of derivation. 

The most striking difference between existing analyses and this new proposal 

is the motivation for glottal stop and [v] insertion. Given that consonant insertions 

apply even when the ONSET constraint would not be violated as in /z-ɪnɪcɪovat/ ‘to 

initiate, perf.’ → [s-ʔɪ.nɪ.cɪ.jo.vat], I think that the consonant insertions under 

consideration are motivated by mechanisms requiring a junctural element. I argue 

that the epenthetic consonants, i.e. [ʔ] and [v], are the word-internal juncture 

markers rather than hiatus breakers. The reason why consonant insertions occur 

only before vowel-initial, not consonant-initial, morphemes is then that morpheme-

initial consonants can already play the role of the juncture marker. The requirement 
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for the presence of such consonantal juncture markers can be stated by the 

stipulative constraint BOUNDARY. 

(45) BOUNDARY (stipulative) 

Morpheme-/ word-initial vowels must not be directly adjacent to the morpheme/ 

word boundaries.  

 

This constraint allows us to reduce the number of derivational levels 

significantly. Since BOUNDARY can only by satisfied by insertion of boundary 

marker, resyllabification is not a possible strategy for its satisfaction (as opposed to 

ONSET satisfaction). The glottal stop insertion process and morpheme (or word) 

concatenation can now be realized in one single step, as illustrated in (Tableau 9). 

 

/z-ɪnɪcɪovat/ BOUNDARY ONSET DEPIO(Seg) 

 a. s-ʔɪ.nɪ.cɪ.jovat   *! 

b. z-ɪ.nɪ.cɪ.jo.vat *   

Tableau 9: Glottal stop insertion and morpheme (word) 

concatenation processes realized in a single step. 

 

To capture the differences in glottal stop patterning morpheme- and word-

initially, we theorize that two kinds of BOUNDARY constraints exist. 

BOUNDARY(morpheme) requires all vowel-initial morphemes to be marked by an 

inserted consonantal boundary marker and BOUNDARY(word) requires all vowel-

initial words to be marked by an inserted consonantal boundary marker.  
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(46) BOUNDARY(morpheme) 

Morpheme-initial vowels must not be directly adjacent to the morpheme 

boundaries.  

(47) BOUNDARY(word) 

Word-initial vowels must not be directly adjacent to the word boundaries.  

 

The ranking between BOUNDARY(word) and DEPIO(segment) is fixed, since a 

glottal stop insertion is obligatory on word boundaries. BOUNDARY(word) always 

outranks DEPIO(segment). This is illustrated in (Tableau 10)
15

.   

 

/bɛz # ɪdɪota/ BOUNDARY(word) DEPIO(Seg) 

 a. bɛs. # ʔɪ.dɪ.jo.ta  * 

b. bɛ.z # ɪ.dɪ.jo.ta *!  

Tableau 10: Variable constraint ranking does not affect glottal 

stop insertion on word boundaries. Glottal stop is always inserted. 

 

The ranking between BOUNDARY(morpheme) and DEPIO(segment) is not fixed, 

since glottal stop insertion is optional on morpheme boundaries word-internally. If 

BOUNDARY(morpheme) outranks DEPIO(segment), the optimal output candidate 

displays glottal stop insertion. This is illustrated in (Tableau 11). 

                                                           
15

 To ensure it is a glottal stop that becomes inserted, we assume that a constraint *[cg] 

banning glottal stops on surface forms is ranked lower than any other constraint banning 

other types of consonants from surface forms. Glottal stop insertion is therefore always 

favored over an insertion of any other consonant. 
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/z-ɪnɪcɪovat/ BOUNDARY(morpheme) DEPIO(Seg) 

 a.  s-ʔɪ.nɪ.cɪ.jo.vat *!  

b. z-ɪ.nɪ.cɪ.jo.vat  * 

Tableau 11: Constraint ranking favoring glottal stop insertion on 

morpheme boundaries. 

 

Conversely, when the ranking is reverse and DEPIO(segment) outranks 

BOUNDARY(morpheme), the optimal output candidate displays no glottal stop 

insertion. This is illustrated in (Tableau 12). 

 

/z-ɪnɪcɪovat/ DEPIO(Seg) BOUNDARY(morpheme) 

 a. z-ɪ.nɪ.cɪ.jo.vat  * 

b. s-ʔɪ.nɪ.cɪ.jo.vat *!  

Tableau 12: Constraint ranking favoring no insertion on morpheme 

boundaries. 

 

To account for [v] insertion in [o]-initial morpheme and word environments, 

we need to address the ranking between two constraints; one banning glottal stop 

on surface forms (*[cg]) and another one banning [v] on surface forms in front of 

[o] (*[v]/_o). The ranking between these two constraints is not fixed. If *[v]/_o 

outranks *[cg], a glottal stop insertion becomes the optimal strategy to satisfy 

BOUNDARY constraint in [o]-initial environments. This is illustrated in (Tableau 

13).  
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/pod # oknɛm/ 
BOUNDARY 

(word) 
DEPIO(Seg) *[v]/_o *[cg] 

 a. pot. # ʔok.nɛm  *  * 

b. po.d # ok.nɛm *!    

c. pod. # vok.nɛm  * *!  

Tableau 13: Candidate displaying glottal stop insertion is chosen as optimal. 

 

If *[cg] constraint outranks *[v]/_o, a candidate displaying [v] insertion 

becomes an optimal output candidate. This is illustrated in (Tableau 14). The 

choice for one type of ranking over another is influenced by factors such as word 

frequency that have been found to bear a significant relationship with [v] insertion 

rates in Common Czech. 

 

/pod # oknɛm/ 
BOUNDARY 

(word) 

DEPIO 

(Seg) 
*[cg] *[v]/_op 

a. pot. # ʔok.nɛm  * *!  

b. po.d # ok.nɛm *!    

 c. pod. # vok.nɛm  *  * 

Tableau 14: Candidate displaying [v] insertion is chosen as optimal 

 

In order to account for opaque candidates, we can posit a second level of 

derivation. Again, we have two possible rankings here. This time with respect to 

the constraint *[cg] and MAXIO(seg). We assume that MAXIO(seg) constraint was 

undominated on the previous level of derivation. On the second level of derivation, 

however, *[cg] can outrank MAXIO(seg). In that case, inserted glottal stop becomes 

deleted. This is illustrated in (Tableau 15).  
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[pot # ʔoknɛm] *[cg] MAXIO(seg) BOUNDARY 

a. po.t # ʔok.nɛm *!   

 b. po.t # ok.nɛm  * * 

Tableau 15: Variable constraint ranking on the second derivational 

level favoring glottal stop deletion. 

 

If *[cg] does not outrank MAXIO(seg), glottal stop does not become deleted. 

This is illustrated in (Tableau 16). 

 

[pot # ʔoknɛm] MAXIO(seg) *[cg] BOUNDARY 

 a. po.t # ʔok.nem  *  

b. po.t # ok.nem *!  * 

Tableau 16: Variable constraint ranking on the second derivational 

level favoring glottal stop retention. 

 

Postulating another derivational level is not the only possible account for 

opacity. Future analysis should consider multiple possible accounts and choose the 

best performing one. Moreover, the results of our quantitative analysis should be 

taken into account and the fact that glottal stop deletion rates are significantly 

affected by speech rate and prosody should be captured. 
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7. Conclusion 

 

Prevocalic insertion patterning in Common Czech dialect has proven to be an 

extensively complex issue. By conducting a quantitative analysis on spoken 

Common Czech corpus, we have discovered that glottal stop insertion patterns 

differ depending on morphological context. Whereas glottal stop insertion is an 

optional process in morpheme-initial environments, it is obligatory in word-initial 

environments. Inserted glottal stops can be further optionally deleted in both 

contexts. The deletion rate in word-initial environments is significantly affected by 

speech rate and prosody. Glottal stops are significantly more prone to deletion in 

faster speech rates and on lower prosodic boundaries. 

Glottal stop insertion competes with [v] insertion in [o]-initial word and 

morpheme environments in Common Czech. Previous studies on [v] insertion have 

been discussed and a small quantitative analysis has been conducted in order to 

gain insight into [v] insertion patterning. According to the data, [v] insertion rates 

are significantly influenced by target word frequency and morphological boundary 

types. Higher frequency words display significantly higher rates of [v] insertion. [v] 

insertion rates are significantly higher on word boundaries than on morpheme 

boundaries. 

None of the existing phonological analyses of consonant insertion in Czech 

considered optional glottal stop insertion on morpheme boundaries, [v] insertion, or 
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optional glottal stop deletion resulting in opaque surface forms. Existing 

phonological analyses have been discussed in detail and problems that arise when 

considering new Common Czech data were pointed out. 

A new phonological analysis proposal making use of stochastic features and 

derivationalism have been outlined. A new constraint BOUNDARY has been 

suggested as the constraint that motivates morpheme- and word-initial consonant 

insertions in Common Czech, instead of previously assumed ONSET. Issues that 

need to be addressed in future research have been discussed. Future comprehensive 

phonological analysis of Common Czech consonant insertion needs to account for 

both surface variation and opacity, implementing the results of present quantitative 

research. 
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국문초록 

보통 체코어 방언의 자음 삽입 

체코어에는 반모음 삽입, 성문 파열음 삽입 및 [v] 삽입의 세 가지 자음 삽입이 

나타난다. 이 논문은 보통 체코어 방언의 자음 삽입 패턴에 대한 실제적인 

자료를 제공하며, 자음 삽입과 관련된 표면형 변이를 설명하는 것을 목적으로 

한다. 또한 이 논문은 보통 체코어 방언의 자음 삽입에 대한 향후 음운론적 

분석의 방향을 제안한다. 

먼저, 반모음 삽입은 형태소 내부의 고모음인 [ɪ]를 포함하고 있는 모음충돌 

환경에서 발생한다. 삽입된 반모음 [j]는 고모음 [ɪ] 뒤 (/ɪdɪot/ ‘멍청이’ → 

[ɪ.dɪ.jot]), 혹은 고모음 [ɪ] 앞에 나타난다 (/ɦɪnduɪsta/ ‘힌두교 신자’ → 

[ɦɪn.du.jɪs.ta]). 체코어의 반모음 삽입은 일반적으로 필수적인 음운론적 

현상으로 알려져 있으나, 이에 대한 검증은 본 연구에서는 다루지 않는다. 

성문 파열음 삽입은 모음으로 시작하는 형태소 및 단어 첫자리에 나타난다. 

체코어의 성문 파열음 삽입은 일반적으로 수의적이며, 따라서 성문 파열음과 

관련된 표면형 변이가 나타나게 된다 (/ɪdɪot/ ‘멍청이’ → [ɪ.dɪ.jot] ~ [ʔɪ.dɪ.jot]). 

삽입된 성문 파열음은 역행 무성동화 현상을 일으켜, 선행하는 유성 폐쇄음을 

무성 폐쇄음으로 변하게 한다 ([pod # ʔɪdɪjotɛm] ‘멍청이 밑에’ → [pot # 

ʔɪdɪjotɛm]). 또한, 표면형에 성문 파열음이 나타나지 않음에도 불구하고, 선행 
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유성 폐쇄음이 무성으로 실현될 수도 있다 (/pod # ɪdɪotɛm/ ‘멍청이 밑에’ → 

[po.t # ɪ.dɪ.jo.tɛm]). 따라서, 보통 체코어 방언에서는 표면형에 성문 파열음의 

존재여부에 관계 없이 모음으로 시작하는 단어가 후행하면, 유성 폐쇄음이 

항상 무성으로 실현된다 (/pod # ɪdɪotɛm/ ‘멍청이 밑에’ → [pot. # ʔɪ.dɪ.jo.tɛm] ~ 

[po.t # ɪ.dɪ.jo.tɛm]). 그러므로 *[ po.d # ɪ.dɪ.jo.tɛm]과 같은 표면형이 보통 

체코어 방언에서 나타나지 않는다. 반면에, 모음으로 시작하는 형태소가 

후행하는 경우, 유성 폐쇄음이 유성으로 나타날 수 있다. 따라서 이러한 

환경에서 세 가지의 표면형의 변이가 나타날 수 있다: 성문 파열음이 

표면형에 나타날 경우, 선행하는 유성 폐쇄음은 무성으로 실현된다. 성문 

파열음이 표면형에 나타나지 않을 경우, 모음으로 시작하는 형태소에 

선행하는 유성 폐쇄음은 유성이나 무성으로 나타날 수 있다 (/z-ɪnɪcɪovat/ 

‘착수시키다’ → [s-ʔɪ.nɪ.cɪ.jo.vat] ~ [s-ɪ.nɪ.cɪ.jo.vat] ~ [z-ɪ.nɪ.cɪ.jo.vat]). 

이러한 비대칭을 설명하기 위해서 이 연구는 다음과 같은 설명을 제공한다. 

보통 체코어 방언에서 성문 파열음 삽입 과정은 단어 경계 환경에서 

필수적이며, 형태소 경계 환경에서는 선택적인 과정이라는 것이다. 또한 [po.t 

# ɪ.dɪ.jo.tɛm], [s-ɪ.nɪ.cɪ.jo.vat]과 같은 표면형들은 삽입된 성문 파열음 삭제 

과정의 결과로 분석한다. 본 논문에서 수행된 양적 연구 결과에 따르면 

모음으로 시작하는 단어 첫자리에 성문 파열음이 출현하는지의 여부는 운율 

요인 및 발화 속도에 상당한 영향을 받는다. 
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[v] 삽입은 [o]로 시작하는 형태소 및 단어 첫자리에 나타난다. [v] 삽입과 

성문 파열음 삽입 과정은 기존 연구에서 별개 현상으로 논의되었으나, 사실 

[v] 삽입과 성문 파열음 삽입 과정은 둘 다 같은 음운론적 상황에서 적용된다 

(/pod # oknɛm/ ‘창문 밑에’ → [pot. # ʔok.nɛm] ~ [po.t # ok.nɛm] ~ [pod. # 

vok.nɛm]). 따라서, 이 연구는 이 두 현상이 서로 경쟁 관계에 있다고 분석한다. 

본 논문의 양적 연구 결과에 따르면, 삽입된 [v]가 표면형에 실현되는지의 

여부는 형태적 환경, 빈도, 어원과 같은 다양한 언어학적 요인에 영향을 

받는다. 

기존의 음운론적 분석으로는 본 연구에서 발견하고 분석한 체코어 방언의 

변이 자료를 설명할 수 없다. 기존 분석에 따르면 체코어의 자음 삽입의 가장 

주요한 동기는 ONSET 제약이다. 본 연구는 그러한 주장에서 벗어나, 아직 

잠정적이지만, 새로운 분석을 제안한다. 즉, 보통 체코어에서 모음으로 

시작하는 모든 단어의 표면형은 자음으로 시작해야 한다는 것이다. 

본 연구는 보통 체코어 방언의 자음 삽입에 대한 자세한 자료를 제공하며 

자음 삽입과 관련된 표면형의 변이를 분석한다. 또한 본 논문은 보통 체코어 

방언의 자음 삽입에 대한 향후 성공적인 음운론적 분석의 바탕이 될 수 있는 

잠정적인 분석도 제시하고 있다.  

주요어: 자음 삽입, 성문음화, 성문 파열음 삽입, 반음 삽입, 삽입된 [v], 최적성 

이론, 보통 체코어 방언 

학번: 2011-24257  
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