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ABSTRACT

The purpose of this thesis is to compare speech rhythm of two languages, English and Czech.
This is tackled from theoretical and practical point of view. The theoretical part deals with the
main factors that influence the rhythm of both languages and the acquired knowledge is used to

formulate some basic hypotheses.

These are examined in the practical part devoted to speech analysis of two recordings of
Czech and English speech. The analysis is conducted by means of Praat which is a freeware
developed for the purpose of speech analysis by Paul Boersma and David Weenink of the
University of Amsterdam. Research results show that certain regularities can be noticed in either

language.



INTRODUCTION

The process of learning and acquiring a language, any language, is a difficult one. Since
language is a complex discipline that constitutes many others like knowledge of vocabulary,
knowledge of grammar and its correct application, ability to understand to a spoken word not
only written and of course production of speech itself, one cannot simply dismiss any of them in
order to achieve fluency in the language. The main reason why this topic was chosen is to find
out what can contribute to make English language sound more natural and fluent to the ear of a

native speaker.

This bachelor thesis, therefore, deals with some of those disciplines which are usually not
given much attention to within the learning process, however, their importance is reflected in the
way the language is perceived on one hand and produced on the other — the disciplines are called
phonetics and phonology and this piece of writing is only concerned with some of the major

issues that seem to cause differences between Czech and English rhythm.

The comparison of the two languages itself is performed from both theoretical and practical
point of view. In the former the factors that influence the rhythm are dealt with to achieve some
general ideas concerned with this rather complex issue of rhythmical perception and production
and since the two languages vary a great deal from each other their rhythmical patterns seem to
be driven by various principles. In the latter knowledge gathered in theory are applied into
practice by formulating some basic hypotheses which could play a certain role in the difference
between the rhythm patterns of Czech and English rhythm and these are used as a general

guideline in further analysis of two speech recordings of either language.



THEORETICAL PART

1 The importance of syllables

Speech according to Stekauer represents a flow of articulation which is organized into
a collection of suprasegmental components. Such collection is known as the phonological
hierarchy. In accordance with this hierarchy a sentence constitutes a number of intonation-
groups, which constitutes a number of stress-groups, which constitutes a number of words,
which constitutes a number of syllables (Stekauer, 2003, p- 30). Therefore, it is important to start
with the syllables because as Stekauer puts it, they seem to represent an elementary rhythmical
phonic unit as well as an elementary unit of prosody as one of the suprasegmental features like
stress, tone and rhythm (Stekauer, 2000, p. 45-46). Syllables can be generally divided into
stressed (also called strong) and unstressed (also called weak) syllables (ibid., p. 46). For further

comments on stressed and unstressed syllables see sections 1.2 and 1.3.
1.1 The structure of syllables

Richards defines a syllable as “a unit of speech consisting minimally of one vowel
and maximally of a vowel preceded by a consonant or consonant cluster and followed by

a consonant or consonant cluster” (Richards, 2010, p. 576).

Roach comments further on the structure of syllables in terms of pronunciation as follows:
(a) a minimum syllable would be an isolated single vowel preceded and followed by silence
(e.g. or /o1/, err /31/); (b) syllables with an onset where centre of a syllable is preceded by either
one or more consonants (e.g. bar /baz/, tree /triz/, straw /straz/); (c) syllables with a coda and no
onset in this case the centre of a syllable is followed by either one or more consonants
(e.g. am /@m/, act /®kt/, elks /elks/); (d) combination of both an onset and a coda

(e.g. cat /keet/, flask /fla:sk/, prompt /prompt/) (Roach, 2009, p. 56).

With respect to spelling, at the beginning of an English syllable can be either a vowel or one
to three consonants and at the end of a syllable can appear either a vowel or up to four
consonants (ibid., p. 57).

As to the structure of Czech syllables, Holub presents a very brief description, defining an
onset which can have up to four consonants as in words "pStros" and "vzplane". Zero onset is
rare and usually it is accompanied with a glottal stop as in "?okno" and "po?otocit" and finally
acoda which can have up to three consonants as in words "zdbst" and "pomst"

(Holub, 2005, p. 369).



Roach (2009) also mentions another approach to the structure of syllables shown in
Figure 1.1, in which the peak, which is usually a vowel, along with the coda, which does not

have to be necessarily present, form a rhyme (ibid., p. 60).

Syllable

Rhyme

T

Onset Peak Coda
Figure 1.1  The structure of a syllable (adopted from Roach, 2009)
1.1.1  Vowels

Vowels, as Roach puts it, are sounds that in contrast to consonants cause a minimum
obstruction to the air flow and they are commonly present in the centre of syllables. Another
important feature of vowels is that they are capable of making syllables on its own. Vowels
differ from each other in their quality (i.e. shape of mouth and position of a tongue) and quantity

(i.e. length) (EPP — Glossary, 2009").

Ladefoged compiles a list of rules regarding vowels and states that the same vowel is longest
if it appears in, what he calls, an “open syllable” (i.e. not followed by a coda), then it is shorter if
it is followed by a voiced consonant and the shortest vowel appears if it is followed by
a voiceless consonant (e.g. sigh /sar/, side /said/, site /sait/). Very similar it is in terms of
a number of syllables in a word; the same vowel tend to be the longest in one-syllable word, then
in two-syllable word and it is shortest if the word consists of three syllables or more
(e.g. speed /spizd/, speedy /'spi:di/, speedily /'spi:dili/). Also, in relation to the length of vowels,
the same vowel appears longer in stressed syllables and shorter in unstressed syllables

(e.g. below /bi'lav/, billow /'bilov/) (Ladefoged, 2011, p. 100-101).

Cruttenden also mentions sonority hierarchy and claims that some phonemes have generally
greater prominence than others and classifies them from the most sonorous to the least as
follows: open vowels > close vowels > glides (/j/, /w/) > liquids (/l/, /t/,) > nasals > fricatives >

affricatives > plosives (Cruttenden, 2011, p. 48).

"'Vowel



1.1.1.1 Monophthongs

Wells (2008, p. 233) describes a monophthong as “a vowel whose quality remains constant”.
Thus in English we can distinguish twelve different monophthongs (i.e. /iz/, I/, /el, I/, Ia/, [a:/,

/ol, 1o, [ol, hail, 19/, 13:]). See section 1.2.

Holub describes the vocal system of Czech as being composed of five monophthongs
(i.e. a, e, i, 0, u), which can appear in two different variants, in this respect he refers to short
and long versions, therefore it is possible to recognize ten different monophthongs

(Holub, 2005, p. 363).

With respect to the quality, Holub (2005) states that it in terms of the short and long

mnen

monophthongs remains the same with only one exception and that is the pair of vowels "i

nzsn
1

and "{", where there is possible to distinguish a slight change in quality (ibid., p. 365).

1.1.1.2 Diphthongs

A diphthong, as Roach explains, is a combination of two vowels that are pronounced
with a glide from one vowel quality to another. The quality of the two vowels, however, is not
the same. There is a tendency for the first vowel in the pair to be more prominent than the second
and in quantity they are compared to long vowels (i.e. /i, /ad, /o, /v, /3:/)

(Roach, 2009, p. 17).

Ladefoged provides a further explanation and claims that the quality of the individual vowels
are not comparable with their monophthongal counterparts and that the second parts are in most
cases very difficult to distinguish in terms of their qualities, which is caused due to their

sonorous subtlety (Ladefoged, 2011, p. 92).

Distinction between monophthongs and diphthongs can also be speculative in some cases.
Wells states that some speakers may pronounce /ed/ as /3:/ and, on the other hand, some words
consisting of monophthongal long vowels /iz/ or /u:/ can have diphthong-like /1i/ or /ou/ instead.

(Wells, 2008, p. 233)

Finally the total number of English diphthongs is eight and they can be divided into three

groups as can be seen in Figure 1.2.

According to Holub, in Czech it is possible to distinguish only three different diphthongs
(i.e. au, ou, eu). Their quality remains the same as the quality of the monophthongs they are
composed of and both of the components are pronounced fully. When it comes to their quantity,

their duration is comparable to long monophthongs (Holub, 2005, p. 363).

10



DIPHTHONG

/\

centring closing
ending in /o/ ending in /1/ ending in /o/
e/ leal Juval fev /ay /ov/ /au/  Jao/

Figure 1.2  Division of diphthongs (adopted from Roach, 2009)
1.2 Stressed (strong) syllables

Roach remarks that vowels in strong syllables have a tendency to be longer, louder and they
also differ in their quality (Roach, 2009, p. 64), however, according to Ladefoged, the stressed
syllables do not necessarily have to appear louder than the ones which do not receive stress, nor
even higher in pitch. He also emphasizes the importance of the length of vowels which would, in
case of stressed syllables, appear longer than when the same syllables were pronounced as

unstressed (Ladefoged, 2011, p. 111).

Another, yet very important aspect regarding this matter according to Ladefoged (2011)
seems to be that not every long vowel is stressed. There are occasions when neighbouring
syllables of a word can have relatively the same length but the stressed syllable would be the one

which had an extra respiratory energy produced by exhaled air from lungs (ibid.).

Cruttenden, on the other hand, disputes the usage of the term stress, using terms as
prominence and accent with respect to syllables and considers a change in pitch as a major factor

that distinguishes stressed syllables from those unstressed (Cruttenden, 2008, p. 23).

Richards (2010) defines the term accent as “greater emphasis on a syllable so that it stand out
from the other syllables in a word” (ibid., p. 3) while prominence as ‘“greater stress on the words
or syllables which the speaker wishes to emphasize” (ibid., p. 468) and finally stress as “the
pronunciation of a syllable or word with more respiratory energy or muscular force than other

syllables or words in the same utterance” (ibid., p. 560).

Richards also claims that a syllable or word influenced by stress appear to a listener

with higher intensity, pitch and length than neighbouring syllables or words which, on the

11



contrary, lack the influence of stress (Richards, 2010, p. 560). For further reference on stress as

one of the prosodic features of speech see section 2.1.

In addition to strong syllables, Roach states that a peak of any strong syllable would be either
a vowel (except for /o, 1, u/) or a triphthong, then a coda is always present if one of the vowels is
n, e, &, A, o, o/ (Roach, 2009, p. 64). Wells stresses that for strong syllables it is necessary to
contain strong vowels, which could be any of the English vowels or diphthongs apart from

already mentioned /o, 1, u/ (Wells, 2008, p. 892).
1.3 Unstressed (weak) syllables

According to Roach the vowels in weak syllables in contrast to strong syllables are likely to
be shorter, less loud and often of different quality (Roach, 2009, p. 64). Ladefoged asserts that
the quality of the vowels in weak syllables does not have to be reduced and that any of the
English vowels can appear in a syllable that is not stressed in its "full form" as shown in

Table 1.1 (Ladefoged, 2011, p. 97).

Vowels | Stressed Syllable | Unstressed Syllable | Reduced Syllable
1/ appreciate /iz/ creation /i, 1t/ deprecate /o/
n implicit /// simplistic /1/ implication /1/
/5! cause /oz/ causality /oz/ because* /o/
/ol hoodwink /o/ neighbourhood /o/
/Al confront /A/ umbrella /a/ confrontation /o/
I3/ confirm /3:/ verbose /3:/ confirmation /o/
/a/ | recite /a1/ citation /al/ recitation /1/
/o1/ | exploit /o1/ exploitation /o1/
u/ compute /uz/ computation /u/ Circular /o/
Table 1.1 Examples of vowels in stressed, unstressed and reduced syllables (adopted from

Ladefoged, 2011 and modified after Wells, 2008*)

Cruttenden comments on reduced syllables and claims that they are “the least prominent
syllables” and they are realized by means of any of the three reduced vowels with centre quality

(i.e. /o/, I/, /o/) (Cruttenden, 2008, p. 154).

In this respect SkaliCkova explains that Czech language does not use reduction of vowels in
unstressed syllables and, therefore, their vowels do not lose almost anything from their acoustic
reduced

vowel or can be

12
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(Skalickova, 1979, p. 148). Furthemore, according to Holub reduction of vowels in either
position of words reduces intelligibility of the Czech language, thus vowels in Czech unstressed

syllables are suggested to be pronounced fully without any exceptions (Holub, 2005, p. 364).

On the other hand, Roach states that reduction of syllables is one of the key features of
English which also influences the rhythm, therefore, distinction between stressed-time
and syllable-timed languages (see sections 3.1 and 3.2) can be linked to whether languages use
vowel reduction or not. Such reduction of syllables is performed by centralizing the vowel
quality to sounds that are similar to schwa. This set of words is provided as an example:
photograph  /'foutogra:f/, photography /fo'tpgrofi/  and photographic  / fouts'grefik/
(EPP — Glossary, 2009%).

Wells adds that it is reasonable to distinguish between unstressed syllables that have strong
vowels as their centre and those that contain weak vowels because such differences also affect

the rhythm (Wells, 2008, p. 892).
1.3.1  Weak vowels /o/, /i/, lu/

Roach describes schwa /o/ as one of the most common vowels which is constantly linked to
weak syllables. The schwa has a quality of mid-central and there is very little energy needed to
produce it. For a foreign learner, however, it is important to be familiar with the correct usage of

this vowel in terms of its occurrence (Roach, 2009, p. 65).

Another example of weak vowels presented by Roach (2009) is /i/. Quality of this vowel is
somewhere between /1/ and /iz/ and is described as close front unrounded. It can appear (a) as
aword-final of words ending in “-y” or “ey” following one or more consonants
(e.g. busy /'bizi/, alley /'@li/) and as a morpheme-final of words with suffixes starting
with a vowel (e.g. easier /'1:zio/, funniest /'faniost/, carrying /'kerim/); (b) if unstressed prefixes

3 13

like “pre-“, “re-*, “de-“ appear before a vowel (e.g. reorganize /ri'oigonaiz/, preamble
/pri'emb’l/, deactivate /di'aektivert/); (c) as the suffixes “-ious”, “-iate” if they are pronounced
as two syllables (e.g. negotiate /ni'gouvfiert/, various /'vearias/); (d) as unstressed personal
pronouns “he /hi/”, “she /[i/”, “we /wi/”, “me /mi/”, as well as the word “be /bi/” and also the

determiner “the /01/” when used before a vowel (ibid., p. 66-67).

Finally, in relation to weak syllables, Roach (2009) describes the vowel /u/ as close back

rounded and it does not appear very often. Most of its occurrences is in unstressed words

2 Reduction
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“you /ju/”’, “to /tu/”’, “into /'mtu/”, “do /du/” with restriction of not being directly before
consonants. It is also present in words “through /0ru/” and “who /hu/” if they are not stressed

and when it is preceded by other vowel as in “evaluation /i veaelju'erf°n/” (ibid., p. 68).
1.3.1  Syllabic consonants /°l/, /°n/, ’m/, ’y/, It/

Syllabic consonants are, according to Roach, regarded as weak syllables and they represent
the centre of syllables instead of the vowels (Roach, 2009, p. 68). In order to distinguish the
syllabic consonants from their non-syllabic partners, they will be marked with superscripted

schwa (i.e. /°l/ for syllabic “I”, /°n/ for syllabic “n” etc.), such identification of syllabic

consonants is adopted from Longman Pronunciation Dictionary 3™ edition by Wells.

Wells adds that it is also possible to pronounce the vowel “schwa /o/” together with a non-
syllabic consonant as an alternative to the syllabic consonant (e.g. suddenly /'sad’nli/

or /'sadanli/). However, the latter case does not happen very often (Wells, 2008, p. 799).

Another aspect that Wells (2008) considers is that syllabic consonants may become non-
syllabic consonants if one of the weak vowels appears directly after them. This effect is
described as “compression” thus the following word “threatening” can be pronounced as three-
syllable word /'Oret °n 1m/ or it can be compressed and pronounced as having only two syllables

/'Bret niy/ (ibid.).
2 Stress

Stress according to Roach represents one of the prosodic or suprasegmental features of
speech. The terms prosodic and suprasegmental are used interchangeably in English phonetics,
where the term suprasegmental is preferred more by American phoneticians
(EPP — Glossary, 2009%). Richards describes prosodic features as “sound characteristics which
affect the whole sequences of syllables” (Richards, 2010, p. 470). Roach (2009) also states that it
is still not clear how many of the prosodic features there are in speech and provides only the

most commonly discussed such as pitch, loudness, stress and rhythm (ibid.).

As it was already stated in section /.2, there are some disputes about the correct usage of
terminology with respect to phenomenon generally called “stress”. For the purpose of this thesis
the word “stress” is used to refer to greater prominence of a syllable in order to make it more
noticeable from the others as well as applying more muscular and respiratory energy on strong

syllables.

3 Suprasegmentals
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When dealing with stress, it is also important to consider its different categories and their
concepts by different authors. Richards distinguishes different types of stresses as follows:
(a) word stress — stress pattern within a word, so in polysyllabic words it is possible to
distinguish different levels of stress e.g. primary and secondary etc. (see section 2.1);
(b) sentence stress — only some words in an utterance are stressed, such words are described as
“content words”; (c) emphatic stress — used whenever a speaker wishes to emphasize any word
within an utterance (Richards, 2010, p. 561). Roach, however, describes the above mentioned
“sentence stress” as being old-fashioned and rather calls it as “accentual function of intonation”

where he refers to tonic stress within a tone-unit (Roach, 2009, p. 153); see section 2.3.

Ladefoged asserts that in English and other languages that are thought of as being stress-timed
it is the stress that governs the rhythm of speech by means of variations in its usage. He further
explains that stress in English words is unpredictable and one cannot simply decide in
accordance to the phonological structure of a word (Ladefoged, 2011, p. 249) and, therefore,
Roach suggests that learners should, when learning vocabulary, learn also the stress pattern of

individual words (Roach, 2009, p. 76).

According to Ladefoged, the stress in Czech words is described as being "fixed", where he
points out that it is commonly being found on first syllables of words (Ladefoged, 2011, p. 249).
Krémova explains that this seems to be true for words in isolation, however, in connected
speech, this does not have to necessarily apply to each word, thus some stresses do not have to
be realized and such words can be unified with others forming a foot (Krémova, 20084).

See section 3.2.
2.1 Levels of stress

In previous sections of this thesis stressed and unstressed syllables were dealt with while
mentioning the term “stress”. In English, however, it is possible to recognize several levels of

stress according to their “levels of prominence”.

For the purpose of demonstration of different levels of stress Roach recommends dealing
with words pronounced in their citation forms (i.e. pronounced in isolation rather than in

connected speech) (Roach, 2009, p. 75).

* Slovni ptizvuk — www.http://is.muni.cz/do/1499/el/estud/ff/js08/fonetika/ucebnice/ch07s02s01.html
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Stress levels are closely linked to a number of syllables within a word. Roach (2009) states
that if there is only one syllable in a word and the word is pronounced in its citation form, the

syllable receives stress (ibid., p. 76).

Roach further explains that in two-syllable words one of the syllables is either stressed or
unstressed. When it is stressed, it also receives primary stress. In polysyllabic words it is possible
to recognize another level of prominence which is called the secondary stress. It appears in
words such as “photographic / fout o 'graef 1k/” and is marked by a lower vertical line before the
syllable in consideration (,). The primary stress, on the other hand, is marked by an upper
vertical line before the syllable which it applies to (‘). Thus the syllable / fout/ receives
secondary stress and the syllable /'graf/ receives primary stress. The syllables /o/ and /1k/ are

unstressed (ibid., p. 75).

Another point still needs to be mentioned and that is according to Roach (2009) the
importance of recognizing also unstressed syllables that contain vowels /o/, /1/, /i/, /u/ or syllabic
consonants since those unstressed syllables will appear less prominent than those that have any
other vowels at their centres. In relation to this matter he also provides examples of two words,
one of them being the word “poetic /pouv'etik/” and the other “pathetic /pa'0etik/”. Both of these
words have their first syllable unstressed but more prominence will carry the first syllable of the
word “poetic /pav/” than the one of the word “pathetic /pa/” because the latter contains a weak

vowel commonly known as schwa (ibid.); see also section 1.3.

According to Krémov4, in Czech there is also certain notion of different levels of stress, but
since Czech belongs to languages that she describes as being "weak" in terms of stress, the
difference between stressed and unstressed syllables is subtle, therefore unimportant. Generally
stressed and unstressed syllables have certain prominence and height, but the stressed syllable is
somewhat more prominent and higher in pitch than the unstressed syllable, which on the other

hand is described as having a level tone (Krémov4, 2008’ ).

In addition Krémova (2008) states that occurrence of primary and secondary stresses is
mostly detectable in long words on their odd syllables in slow and careful speech as in the word
"'‘pomijeji,cnost" and the secondary stress can be also noticed in compound words such as

""politicko ekonomicky" (ibid.).

> Slovni ptizvuk — www.http://is.muni.cz/do/1499/el/estud/ff/js08/fonetika/ucebnice/ch07s02s01.html
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Finally, according to Skali¢kov4, the main function of stress in Czech is connected solely with

defining the boundaries of words (Skalickova, 1979, p. 148).
2.1.1  Morphologically simple words

Let us now inspect the pronunciation of some words which are taken from online Oxford

Learner’s Dictionaries (henceforth OLD).

All the words dealt with are written in capital letters (e.g. “key” = KEY) and are pronounced
in their citation form by a male speaker of General British which is an accent not associated

with any particular region (OALD, 2010, p. R45).

The following Figures 2.1 — 2.3 are generated by Praat and each of them represents
a waveform (at the very top) of a particular word as well as its intensity (in the middle) along
with the pitch (at the bottom). The horizontal axes of all the individual segments represent time
in seconds; the vertical axis of the waveform represents amplitude which represents the amount
of air pressure and it is measured in Pascal [Pa]; the vertical axis of the intensity represents
loudness which is measured in decibels [dB]; and finally the vertical axis of the pitch is

measured in Hertz [Hz].
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Figure 2.1  One-syllable word KEY

In Figure 2.1 deals with the word KEY. Because it is a one syllable word, the stress seems to

fall on the only syllable available; therefore, it receives primary stress (Roach, 2009, p. 76).
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Figure 2.2 Two-syllable word OPEN

Figure 2.2 shows a two-syllable word OPEN. The first syllable appears to be higher in pitch
and intensity as well as longer than the second syllable; it is pronounced with more energy
involved and receives stress. Also the second syllable cannot receive stress because it contains

a weak vowel /2/.
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Figure 2.3  Three-syllable word ENTERTAIN
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A three-syllable word ENTERTAIN in Figure 2.3 shows more levels of stress. Here it is
possible to notice that the first syllable and third syllable are more prominent than the second
syllable /o/, which is weak and, therefore, unstressed. However, the third syllable is slightly
higher in pitch and is also longer in duration than the first syllable. The first syllable receives

secondary stress and the third has primary stress.
2.1.2  Morphologically complex words

Morphologically simple words have been dealt with in the previous section so far, so let us

now have a look at words whose structure is somewhat more sophisticated.

Roach defines complex words as “being composed of more than one grammatical unit”
and he also stresses the importance of distinguishing between two types of complex words of
which the first type are words created by a means of affixes (i.e. prefixes, suffixes or
combination of both) and the second type are words commonly known as compound words
which are, on the other hand, created by a means of two, and in some occasional cases more,

individual words (Roach, 2009, p. 82).

For the first case Roach divides affixes into suffixes and prefixes, where suffixes can be
divided into three categories from the point of view of their stress influence. In this respect we,
therefore, recognize suffixes that are stress carrying, which means the suffix itself receives
primary stress. Such suffixes are: “-ee as in evacuee /i,vekju'iz/”, “-eer as in pioneer / paro'nio/”,
“-ese as in Chinese / tfar'niiz/”, “-ette as in usherette / Afa'ret/”, “-esque as in Romanesque

/ ravma'nesk/” (Roach, 2009, p. 83-84).

The second type of suffixes which Roach provides is the one which do not affect position of
stress within a word so the word’s stress remains in the same position as if the suffix were not
there; examples of such suffixes are as follows: “-able in fashionable /'fa[’nob’l/”, “-age in
baggage /'bagidz/”, “-al in magical /' mad3ik’l/”, “-en in wooden /'wud’n/”, “-ful in beautiful
/'bjurtaf’l/”, “-ing in drinking /'drigkin/”, “-like in birdlike /'bs:dlaik/”, “-less in hopeless
/'hauplas/”’, “-ly in hurriedly /'haridli/”, “-ment in development /di'velopmont/”’, “-ness in
blindness /'blaindnas/”, “-ous in poisonous /'poiz’nas/”, “-fy in glorify /'glorrifar/”, “-wise in
clockwise /'klpkwaiz/”, “-y in sunny /'sani/” and “-ish when the words are adjectives as in

devilish /'dev’lif/” (Roach, 2009, p. 84).

And last but definitely not least which Roach (2009) mentions are the suffixes that do not
carry stress themselves but they cause stress shift within the stems of the words they are applied

to. Such suffixes are: “-eous in advantageous / @&dvon'terdzos/”, “-graphy in photography
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/fo'tografi/”, “-ial in adverbial /od'v3:biol/”, “-ic in economic /,izko'nomik/”, “-ion in hesitation
/ hezi'terf’n/”, “-ious in injurious /m'dzuvorios/”, “-ty in tranquillity /treen kwiloti/” and “-ive in
reflexive /ri'fleksiv/”; these suffixes shift the stress of the stem to its last syllable (ibid.). For
graphical images of words with and without suffixes of each of the three categories see

appendices 1-3.

Now let us have a look at the second type of complex words which according to Roach are
compound words. There are, however, several types of them. Mostly they constitute two
individual English words capable of having their own meaning themselves. Compound words
also differ in the way they are written. They can be written as one word as in ‘“armchair
/'axmtfea/” or “blackbird /'blekbs:d/”, they can be separated by a hyphen as in “fairy-tale
/'feariter’l/” or they can be written as two separate words as in “business card /'biznoska:d/”.
Roach in respect to the latter case stresses the difficulties this may cause to foreign learners

because it is not always clear whether the words are compounds or not (Roach, 2009, p. 85).

When it comes to stress patterns in compound words, Wells notes that it is to some point
necessary to distinguish between compounds and phrases, which can, in some cases, resemble
compound words. In this respect, compound words have usually “early stress” which means their
first part is more prominent than the other as in “blackbird /'blekbs:d/” or “business card
/'biznaska:d/” . On the other hand, the phrases have in most occasions “late stress” which means
the second part is more prominent than the first one as in “next time / neks'tarm/”. However, the
rules mentioned above are general and theoretical, while in practice, the speakers can, if they
wish so, emphasize any part of the compound or phrase by pronouncing either word

with primary stress (Wells, 2008, p. 171).
2.2 Stress shift

It is quite common in English that the stress pattern of words can change according to
contexts. Wells argues that words which are pronounced in connected speech have in some
situations different stress patterns as if they were pronounced in their citation form. This
phenomenon is called stress shift (Wells, 2008, p. 784) and as Roach explains, the purpose of its
occurrence is probably to avoid having stressed syllables too close to each other in order to
maintain regular rhythm; however, he claims that the reason for the existence of stress shift is
only speculation and also has not been scientifically proved yet (EPP — Glossary, 2009%). Wells

provides the word “Japanese” as an example and explains that in citation form it is pronounced

® Stress-shift
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with primary stress on the third syllable and secondary stress occurs on the first syllable thus
“ Japa'nese” but when there is another word added to form the phrase “Japanese language”, the
stress pattern of the word “Japanese” changes forming phrase “ Japanese 'language” (Wells,
2008, p. 784). Similarly it is with the words “ thir'teen” and “'people” when they are said
together in a phrase “thirteen 'people” the stress pattern changes. In addition to this Wells
(2008) also remarks that stress-shift is more likely to occur in words which have secondary stress

before primary stress (ibid.).
2.3 Word stress within a tone-unit

In the previous sections of this thesis we dealt with stressed and unstressed syllables within
words spoken in isolation. Now let us have a look at larger units which can be recognized in
continuous speech. Roach explains that speech is composed of “a number of utterances” which
are composed of minimally one or a number of “tone-units” which are then composed of
minimally one or a number of feet which are then composed of minimally one or a number of

syllables (Roach, 2009, p. 130).

According to Cruttenden, in connected speech there are certain words which are likely to
receive stress and, therefore, be felt as more prominent than others that surround them; such
words are called "lexical words" and they constitute of nouns, main verbs, adjectives, adverbs
and demonstrative pronouns. On the other hand, words which are rarely to receive stress are
described as "function words" and they are auxiliary verbs, conjunctions, pronouns, relative
pronouns, prepositions and articles. Function words, however, can be pronounced as stressed if it

is appropriate to the meaning they should convey (Cruttenden, 2008, p. 263).

In addition, Ladefoged explains that in continuous speech it is possible to find certain words
(or rather syllables) that are even more prominent than other prominent syllables. These are
called “tonic syllables”. He, therefore, distinguishes syllables within an utterance as either being
stressed or unstressed. The unstressed then can be either with or without a weak vowel and the
stressed syllables may either have tonic stress or may not. If they do, they become the tonic

syllables (Ladefoged, 2011, p. 114). See Figure 2.4.
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Figure 2.4

Syllables

stressed unstressed
tonic non-tonic unreduced reduced
stress stress vowels vowels

Division of syllables within an utterance (adopted from Ladefoged, 2011)

Roach asserts that a tonic syllable is a compulsory component of a tone-unit. And that each
tone-unit consists of only one tonic syllable. A tone-unit is generally divided into a pre-head,
head, tonic syllable and tail. The pre-head is to be found at the very beginning of the tone-unit
and it consists of all the unstressed syllables. After the pre-head follows the head which starts
with the first stressed syllable within the tone-unit and it extends up to the tonic syllable.
And finally the tail consists of any other syllables stressed or unstressed following the tonic
syllable. However, it is important to say that the above mentioned components of the tone-unit,

apart from the tonic syllable, do not have to be necessarily present (Roach, 2009, p. 130-131).

In addition Roach (2009) claims that the placement of the tonic syllable would be most likely
in the last lexical word of the tone-unit (or its stressed syllable if the word is polysyllabic).
However it is also important to note that any word of the tone-unit can acquire tonic stress since

it is claimed to be connected with “the focus of information” (ibid., p.153).

The tone-unit itself is rather connected with intonation than with rhythm, however, it is
deliberately mentioned in this thesis due to three main reasons. The first being the purpose of
completeness in terms of levels of stress so there is some notion about tonic stress which, as
Ladefoged (2011, p. 250) puts it, is “more primary level of stress”. The second is that according
to Skalickova stress, intonation and rhythm are all parts of suprasegmental features of the
language and the intonation seems to be connected with the stress because, in certain contexts,
stressed syllables receive different pitch height than unstressed syllables would receive if they
appeared at the same position (Skalickovd, 1979, p. 158). And the last reason is in this case also

relevant to the rhythm issue and that concerns the tone-unit boundaries.

The boundaries of the tone-unit can be in some occasions very difficult to distinguish.
Cruttenden claims that they can be decided according to different factors of which one of the

most noticeable are the pauses in speech. Other factors comprise of lengthening of the last
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syllable (whether stressed, unstressed or even reduced) of the tone-unit. The boundaries can be
also signalled by means of change in speed of unstressed syllables being pronounced much
quicker at the beginning of the next tone-unit (Cruttenden, 2008, p. 270-271). Roach comments
on tone-unit boundaries and states that they can be identified in accordance with the rhythm
“discontinuity” (EPP — Glossary, 20097). However, within the tone-unit the rhythm seems to be
somewhat isochronous (Roach, 2009, p. 142).

Therefore, the factors mentioned above shall be also considered in practical part of this thesis
since they may to a certain extent influence the results of regularity in the rhythm of the speech

sample.
3 Rhythm

Roach claims that “speech is perceived as a sequence of events in time* and that “the timing
of speech is not random” (EPP — Glossary, 2009%). According to Skali¢kova acquisition of
correct thythm contributes a great deal to intelligibility of speech, even more than correct

production of individual phonemes (Skali¢kova, 1979, p. 153).

Since Oxford Advanced Learner’s Dictionary generally defines rthythm as "a strong regular
repeated pattern of sounds or movements" (Hornby, 2010, p. 1314), thus in order to be able to
experience the rhythm of speech there is a need for the speech to evince some sort of regularity
within it. Therefore, in connection with this, the mentioned regularity can be, according to
Ladefoged, recognized by means of different timings, where English rhythm is described as
being stress-timed and Czech, on the other hand, as being syllable-timed

(Ladefoged, 2011, p. 249).
3.1 Stress-timed rhythm

Cruttenden (2008, p. 264) explains that English speech rhythm is thought to be connected
to “stress-timing”. Roach describes the stress-timed rhythm as a “rhythmical type” which is
realized by means of regularly occurring stressed syllables where the time durations between
stressed syllables have a tendency to be of approximately the same length, this enables speech to

be separated into individual feet (EPP — Glossary, 2009%).

" Tone-unit
¥ Rhythm

? Stress-timing
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A foot is described by Roach as a “unit of rhythm” and it always contains only one stressed
syllable which at the same time identifies the beginning of the foot. One stressed syllable is
a minimum number of syllables within one foot; however, the stressed syllable can be also
followed by a number of unstressed syllables. The main point here is that English feet have
atendency to have approximately the same length regardless the number of syllables they
contain, therefore, when one foot contains only one syllable (in such case stressed) and next foot
contains three syllables of which only the first is stressed, for example; there is a need of syllable
"compression”" of the two unstressed syllables in order to compensate the total duration of the

foot (EPP — Glossary, 2009'°).
Roach (2009, p. 108) provides the following sentence as an example:
'Walk 'down the 'path to the 'end of the ca'nal

Above it is possible to notice that several stresses appeared within the sentence. Based on this
we are now able to divide the sentence into feet by putting vertical lines before the stress marks,

thus:
|'work |'daonds |'pa:Otodi |'endovdoks |'nel |

By theory each of the feet above should take roughly the same amount of time, however, as
Roach (2009) points out, any attempts of proving such regularity instrumentally have not been
very satisfactory (ibid., p. 110), however, from psychological point of view it seems that our
brain tends to notice such regularities even where there are almost none

(EPP — Glossary, 2009'").

Ladefoged is concerned that there are other factors than stress that play an important role in
order to preserve the rhythm of speech. He argues that it is also important to bear in mind that
some of the stresses within an utterance may not be realized to avoid too many of them
appearing next to each other. Furthermore, composition and number of syllables within a foot
seem to be also important as well as emphasis that the speaker gives to certain words

(Ladefoged, 2011, p. 118).

Roach further explains that since stresses can vary in accordance to context there is a need of
further research in order to fully explain the principles of speech rhythm. It seems clear,

however, that in some situations speech shows a great deal of regularity, which is a case of

10 Foot

" Rhythm
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controlled public speech, and in other cases it proves the opposite; this may be the cases when

the speakers are nervous or hesitant (Roach, 2009, p. 110).
3.2 Syllable-timed rhythm

Previous section dealt with stress-timed rhythm which is generally associated with English.
Ladefoged states that in Czech the rhythm of speech is governed by syllables, thus syllable-timed
(Ladefoged, 2011, p. 249) and it appears that all syllables tend to be of the same length (ibid., p.
252). According to Roach, total durations of feet in syllable-timed languages depend on the
number of syllables they contain (Roach, 2009, p. 108).

Individual feet can be divided according to basic rules which are described by Holub as
follows: (a) polysyllabic words occurring next to each other create individual feet, e.g. |'Zitra
I'ptijedeme I'domt |'pozdéjil; (b) a monosyllabic word can appear as an individual foot, usually
can be found in final position of a tone-unit, e.g. |'Zitra I'pfijede I'domd ['sdml;
(c) amonosyllabic word is usually linked to the preceding word forming one foot
e.g. I'Zitrasetam |'pojede |'podivatl; (d) a monosyllabic word can be linked to the following word
as an unstressed anacrusis, e.g. |'PfiSel I'pozd¢ la 'anise I'neomluvill; (¢) a monosyllabic word can
be linked to the following word and become a stressed syllable, this is a standard case of
monosyllabic prepositions (i.e. na, nad, pod, u, za, pted, do, ve, pfi, pres, se, ze, 0), e.g. |'Zitra

I'pojedou I'sevsemi |'détmi I'navylet I'doPrahyl (Holub, 2005, p. 371).

Feet, according to Holub (2005), do not tend to equalize their durations and their length is
dependent on the number of syllables that appear within. The length of syllables is then

dependent on the individual segments (ibid.).

Roach in this respect also claims that in syllable-timed languages durations of syllables
(whether they are stressed or unstressed) is approximately the same, however, he also adds to
this point that "many phoneticians doubt whether any language is truly syllable-timed"

(EPP — Glossary, 2009'%).

In addition Roach further explains that it is also believed that all languages show certain
attributes of both syllable and stress-timed rhythms but some may relate more either to the

former or to the latter type of rhythm (Roach, 2009, p. 116).

12 Syllable-timing
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PRACTICAL PART

4 Introduction to speech analysis

The purpose of the practical part of this thesis is to analyze speech recordings of both
languages (English and Czech) and compare them. The recording of the English speech is taken
from the website UCL — Speech, Hearing & Phonetic Sciences and the recording of the Czech

speech is provided by Mgr. Kamila Ivanovi, the editor of Cesky Rozhlas Olomouc.

In order to be able to perform the actual comparison some data need to be obtained first. This
is done by uploading each recording inside of Praat and measuring individual syllables of either
language. By doing this we get some primary data in form of individual syllable durations. For
the purpose of the actual comparison Standard Deviation method is chosen. Firstly, the mean
(average) is calculated from the primary data. This information is then used to calculate the
Standard Deviation (henceforth SD). Such procedure is performed for both languages separately.

Similarly the same procedure is done for the duration of each foot.

The SD is calculated according to the following formula:

2 —%)?
_.J n—1

4.1 Hypotheses

First of all let us start by formulating some basic hypotheses which are based on the findings
from the theoretical part of this thesis and since the two languages should prove some sort of

isochrony based on the type of their timing it is possible to deduce that:

1) In English the length of unstressed syllables should depend on whether unstressed syllables
contain full or weak vowels, thus, unstressed syllables containing weak vowels should be shorter

than those containing full vowels.

2) Unstressed syllables in English should be shorter than unstressed syllables in Czech,
because unstressed syllables in Czech always contain full vowels since reduction of vowels is

not appropriate for this language.

3) Stressed syllables in English should be longer than stressed syllables in Czech. This is
because there should not be any significant difference between Czech syllables whether stressed
or unstressed, however, in English the stressed syllables are supposed to be longer than

unstressed syllables.
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4) Individual feet in English should be more or less the same in length, this is caused by the

tendency of stressed syllables to appear in regular intervals of time.

5) Individual feet in Czech should differ in length because the rhythm is said to be syllable-
timed, therefore syllables should appear in regular intervals of time and the feet should be

somewhat equal in length in accordance to a number of syllables they contain.
6) Tonic syllables should be the longest.

It is, therefore, possible to expect that the SD for syllable duration should evince lower value
for Czech syllables than for the English syllables which, on the other hand, should prove greater
variance, whereas the SD of foot duration should show lower value for English feet than for the
Czech feet, because according to the theory Czech feet do not tend to equalize their duration as

they seem to do in English.
5 Speech samples

5.1 English speech sample
The following extract is spoken by Susan Ramsaran, a female RP speaker (Wells, 2013").

“One day last year, when I was driving back to work after I'd had lunch, I had an amazing
and unforgettable experience. It must have been two o'clock — or perhaps a quarter of an hour
later, a quarter past two. It was an incredible thing, really: I was sitting there at the steering
wheel of my new car, waiting for the lights to change, when all of a sudden the car started to
shake this way and that, rocking from side to side, throwing me backwards and forwards, up
and down. I felt as if I was riding a bucking horse. Worse than that, some mysterious spirit or
hostile force seemed to be venting its vast fury upon the earth. And the noise! — there was
a kind of deep groaning and horrible awesome grinding which seemed to fill the air. And then,
a short while after, the whole paroxysm had stopped, just as suddenly. Everything was calm
and smooth again, quiet and peaceful once more. I put my foot down, just a gentle pressure on
the accelerator (or the gas pedal, as it's known in America), and drove off. Everything was utterly

normal once more.”

1 www.phon.ucl.ac.uk/home/wells/accentsanddialects/
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“So then — was this some very local and momentary earth tremor which had struck us? Or, I
ask myself, was it a supernatural visitation, some fiery storm of diabolical wrath? Or was it,

rather, merely that I'd drunk a double vodka or two during my lunch?” (Wells, 2013).
5.1.1  English sample transcription
First of all it is worth noting some remarks for this particular speaker.

As Wells explains, in this particular speech sample the speaker uses non-rhotic /t/ and as
a result there is dropped /r/ in the word utterly /atali/ which results in having a syllabic /°l/ thus
/at’li/. Linking /r/ appears in sets of words like “after I'd”, “quarter of”, “or I and there is also
one example of intrusive /r/ in the phrase “vodka or two” and of an intrusive /j/ as in the phrase
“I ask myself’. Smoothing appears in the words ‘“diabolical /dao'bolik’l/ instead of
/ da'bolik’l/”, “throwing /'Orom/ instead of /'Orovimn/” and in the phrase “two o’clock
/'toa'klok / instead of /'tur o'klok /. The word “wrath” is here pronounced with a long vowel
/o1/ instead of /o/ thus /ro:0/ and semivowel /j/ appears in words like “new /nju:/”’, “during
/'djuoorm/” and “supernatural / sjurpa'naet[°ral/”. It also seems that words like “really”, “fiery”,

“utterly”, “fury” end with a short vowel /1/ in this particular case instead of usual /i/

(Wells, 2013).

I myself listened to the recording countless times and I took the advantage of LPD 3™ edition

to transcribe the following speech sample.

Tone-units in the transcription below are divided by a double slash (perceived as shorter or
longer pauses). Individual feet are divided by a single slash beginning with a stressed syllable
and containing all the unstressed syllables that follow it up to another stressed syllable which
belongs to another foot. Primary and secondary stresses are marked by (') for primary stress and
(,) for secondary stress. Tonic syllables are in bold and they are identified according to their
pitch change. After the end of the tone-unit some unstressed syllables are surprisingly identified
with hardly noticeable secondary stress. For more information on the speech sample see

Table 4.1.
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Il 'wander | la:st |jio || ,wenarwaz |'drarviy | bakts |'waik || 'a:fto,aid | hed |'lantf || a1
|'haed’no |'merzmon || ,anfa |'getob’lik |'sprorion's || tmastobin |'toa |'klpk || ,2:pa |'hepso

|| 'kworto;oven |'avs |'lerts || o |'kworto |'pazs |'tur || itwozonin |'’kredab’l |'01y || 'roln || atwoz
I'sitin |'Ges || otds |'strormwiz’lov || mar | njur |'ka: || 'wertinfods |'lartsto |'tfemds Il wen
|'o:lova |'sad’n || 8o |'ka: |'staztidte |'ferk || Oisweron |'det || 'rokmfrom |'sarto |'sard

Il 'Orommi |'baekwaodzon |'farwadz || ,Apen |'daovn || a1 |'feltozif || atwaz |'raidims |'bakiyg |'ho:s
|| 'wa:sdon |'Oat || sammi |'stioriss |'spirtt || o1 ['hostar’l |'fors || siimdtobr |'ventmits |'vazst
|'fjuormo || 'pondi |'3:0 || onds |'norz || dowoazo |'kamndov |'dizp |'grovniy || and |'horab’l
|'orsom |'gramdiy || witf |'siimdto |'fildi |'es || on |'@en || o |'fout | war’l |'a:fto || 3o |'havl
|'peerak | sizomhad |'stopt || dzasto |'sad’nlr || ‘evribmwaz |'kaimon |'smuzds |'gen

|| 'kwaraton |'pizsf’l | wan's |'mo: || a1 |'putmar | fot |'daon Il 'dzaste |'dzent’] |"prefo,pndiok
|'selorerta || ,0:00 |'gaesped’] || azits |'novnms |'merika Il on | droov |'of || 'evribmwoaz | At’lt
|'noxm’l || ,wan's |'moz || ,seu |'den Il 'wpzdrs |'sam || vert |'look’len || 'moumontrr |'3:0

| tremo || witfod |'strak | as || onar|jaiskmar |'self | wozito | sjuzps |'naetf°ral |, viz1 |'terf’n

| ,sam |'far’rt |'stormov || das |'bolik’] |'roz0 || o: |'wpzit |'ra:ds || 'mislr || datard |'drapks

|,dab’l |'vodka || sor |'tuz ||  djusrmmar |'1antf ||

Table 4.1

1-syllable | 2-syllable | 3-syllable | 4-syllable | 5-syllable T
words words words words words
180 45 6 8 2 241
Total number of syllables 330
5 longest syllables
noIz fors ho:s tfemnd3 stopt
(837,617) (620,03) (596,5) (591,438) | (535,633)
5 shortest syllables
) ) ) ) )
(31,516) (35,446) (38,241) (42,021) (42,261)
Most frequent words
and (11) was (10) the (9) a(9) 1(9)

Additional information on the English speech sample
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5.2 Czech speech sample

The following extract is spoken by a Czech actress Hana Maciuchové and it was provided by

Mgr. Kamila Ivanovd, the editor of Cesky Rozhlas Olomouc.

., Vite, Zze o soukromych zaleZitostech nemluvim. Ani pfi prochdzkach. Ale je pravda, Ze jsme
se s Johnem spfatelili. Hodné mi pomohl i pfi natdceni. Je skvélé, kdyz méte hereckého partnera,
s nimZ si rozumite jen mrknutim oka. Zase ten vas ironicky usmév, mladiku. Nemluvim o sexu.
Mluvim o tom, Ze v herecké praci jste Casto pfed kamerou s nékym, kdo je vdm nesympaticky.
Lidsky vam vibec nekonvenuje. Ale scénar piedepisuje hluboké souznéni a pak je to opravdu
tézka prace. Ale kdyz mate Stésti na Cloveéka, s nimZ vam to hraje i lidsky, pak je to iplné néco

jiného. A my jsme spolu pfed kamerou nehrali, my jsme spolu pfed kamerou Zzili.*

,» Vlastn¢ ani nevim, kolikrat mé pozadal o ruku. Ttikrdt, mozna Ctyfikrat. Vymyslel blaznivé
cesty. Jednou se cht€l Zenit dokonce v Mexiku, jindy na jachté¢ v mofi. Hodn¢ jsme si rozuméli.
Ale byly véci, v nichZ jsme se nedokdzali shodnout. John miloval Hollywood. Miloval ty tisice
dopist od fanynek, které tyden co tyden dostdval. Miloval blesky fotoaparatii. Miloval celou tu
,show*. VSechno to, co m¢ nahan€lo husi kizi. Jednou jsem mu fekla, Ze se tedy vezmeme
a odjedeme nc¢kam farmafit. Jen my dva. A moznd pak néjaké déti, pokud je budeme mit.

Nechtél.
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5.2.1  Czech sample transcription

Il 'vizte || '3€%0 |'soukromi:x |'za:lezitostex |'nemluviim || ?'anr |'priproxazska:x || ‘aleje
|'pravda || 'zesmese |'zdzonem |'spra:telil || 'Aodnemr |'‘pomoh]”r |'prinataztfeni: || ‘je
I'skvjele: || 'gdiz |'maz:te |'Aeretskefio |'partnera || 'spizmfst |'rozumiztgjen |'mrknucizm
|?"oka || 'zase || 'tenva:[ |?'ronrtski: ['uzsmjef || ‘'mlajizku || 'nemluviim |?'oseksu || ‘mluviim
|?”"otom || '3e |'vhAeretske: |'praztst || 'ste |'tfasto |'pretkamerou |'spekiim || 'gdojevarm
|'ngsimpatrtski: || 'Iitskivarm |'vuzbets |'nekonvenuje || ‘ale |'stsemarr Il 'predepisuje
|'Aluboke: |'souznpeniz || 'a || 'pak || ‘jeto |?'opravdu || ‘cefkar |'pra:tse || 'ale |'gdrz |'marte
|'[cesci: |'matflovjeka || 'spizm{ || 'varmto |'firaje?r |'Iitskr || 'pakjeto |?'uzplne |'npetso |'jme:ho
|| 7’amisme |'spolu |'pretkamerou |'nefra:lr | 'misme |'spolu || '‘pretkamerou |'31l1 || 'vlastpe
|'an1 |'neviim || 'kolikra:t |'mje |'poza:dal |?'oruku || 'trikra:t || ‘'mo3zna: |'tftirikrazt

|| 'vimizflel |'blazznive: |'tsestr || ‘jednouse |'vcel || '3entt || 'dokontse |'vmeksiku || jigdr
I'najayce |'vmort || 'Aodnesmest |'rozumpelr || ?'ale |'bilt |'vjetst || 'vars[ || 'smese
|'nedoka:zalr |'shodnout || 'dzon I'miloval |'Aalivu:t || ‘miloval || 'ticisiztse |'doprisu:
|'odfanmek || 'ktere: |'tizdentso |'tizden |'dostaval || ‘'miloval |'bleskr |'fotoapara:tu:

| 'miloval |'tseloutu |'fou || 'ffeyno |'to || 'tso |'mne || 'nafapelo |'Ausiz |'kuszt || ‘jednousem
|'mu |'rekla || '3ese |'tedr |'vezmeme || 'a || ?'odjedeme |'nekam |'farmajtt || jen |'m1 |'dva

|| 7amo3naz: |'pak || 'nejake: |'yect || 'pokutje |'budeme |'mizt || 'nevcel ||
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1-syllable | 2-syllable | 3-syllable | 4-syllable | 5-syllable | 6-syllable .
words words words words words words
80 66 37 8 5 1 197
Total number of syllables 386
5 longest syllables
fou spizm/| kra:t vust yeel
(726,547) (685,063) (613,35) (578,149) (535,251)
5 shortest syllables
a to le a p1
(53,13) (57,71) (58,626) (59,642) (60,95)
Most frequent words
je jsme s, v, ale, se, a, o, ze, to
(6) &) “)
Table 4.2 Additional information on the Czech speech sample




6 Evaluation of the analysis

As it was already stated in the introduction to speech analysis, the SD method was used in

order to compare the individual languages (English and Czech).

From the theoretical part it is known that these two languages show examples of two different
kinds of speech rhythm. Czech language belongs to a category commonly known as syllable-
timed, which means that the rhythm is governed by syllables which should have similar length.
English, on the other hand, is an example of a stress-timed rhythm, which is characteristic of
syllables having different durations and that the rhythm itself is governed by stress, which
basically means that duration between stressed syllables within an utterance should have

approximately the same length.

The SD method was used for the purpose of examining the difference of syllable duration
variance for both samples of speech data. In both cases all syllables of either extracts of speech
were carefully measured in Praat, however, it is in some cases very speculative since
determining the correct boundaries of individual syllables may be, in some occurrences, a very
challenging task to do. For English, therefore, the syllables were divided according to Longman
Pronunciation Dictionary, 3" edition by Wells (2008). For Czech the syllables were divided in

accordance to their structure.
6.1 The Standard Deviation results

The results were surprising in a way that the SD of syllable duration calculated for Czech
language is 103 milliseconds per syllable and for English it is 124 milliseconds per syllable,

which makes it a difference of 21 milliseconds (henceforth ms) per syllable.

In Czech the longest syllable is the word “show” with the length of 726,547 ms and the
shortest is a conjunction “a” with the length of 53,13 ms. These are the two extremes that occur

in the Czech sample. When these two values are subtracted it makes a difference of 673,417 ms.

In English the difference between the longest and shortest syllable was even higher. The
longest syllable is the word “noise” with its length of 837,617 ms, while the shortest is the article
“a” with its length of 35, 446 ms. The difference between these two values is 802,171 ms.

Theoretically the duration of Czech syllables should be more or less equal in length, be them
stressed or unstressed, and in English it should vary a great deal. From the data examined it is
clear that the differences in syllable lengths vary in both languages, however, the difference is

greater in English.
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By comparing the SD values of the feet durations it is possible to notice that the value is
lower for English foot duration with a value of 133 ms per foot, where the longest foot contains
three syllables | spror i on's | and has a value of 849 ms, the shortest foot comprises of one-
syllable word | oz | with a value of 143 ms. When the two values are subtracted from each other

we get a difference of 706 ms.

In Czech the SD of the foot has a value of 219 ms per foot, which makes it a difference of 86
ms in comparison with the SD of the English foot. The longest foot in Czech has a value of 1088
ms and contains a five-syllable word | nestmpatitski: |, whereas the shortest foot contains only
one-syllable word | je | with its duration of only 75 ms. The difference between the longest and

shortest foot is 1013 ms.

From this point it is possible to state that greater variance in foot duration can be noticed in

Czech language.
For complete data and calculation of the SD for both English and Czech see Appendices 4-5.
6.2 Comparison of unstressed syllables

In order to be able to compare durations of English and Czech unstressed syllables, only the
first 150 unstressed syllables of either language are taken in consideration. The main purpose of

this is that there is an equal amount of occurrences for both languages.

Duration| 700 - 600- 500- 400- 300- 200- 100 -
(ms) 600 500 400 300 200 100 0
EN 0 0 1 1 16 82 50
CZ 1 1 4 9 43 72 20

EN 0% 0% 1% 1% 11% 55% 33%

CzZ 1% 1% 3% 6% 29% 48% 13%

Table 6.1 Occurrence of unstressed syllables according to their duration

From Table 6.1 it is possible to derive that most of the unstressed syllables of both languages
cumulate in the range between 300 to 0 ms. English, however, shows the highest occurrence in
the range between 200 to 0 ms in total number of 132 occurrences out of 150, whereas in the
range between 700 to 200 ms it shows only 18 occurrences. On the other hand, unstressed
syllables in Czech show 82 occurrences in the range between 200 to 0 ms and 58 occurrences in
the range between 700 to 200 ms. The unstressed syllables in Czech also account for the extreme

values ranging from 700 to 400 ms in total number of 5 occurrences, whereas English accounts
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for only one. For further comparison see also Table 6.2 which shows that ten longest unstressed

syllables in Czech are on average longer than the English ones and, similarly, ten shortest

unstressed syllables in Czech are longer than the English ones.

Ten longest unstressed syllables Ten shortest unstressed syllables
EN Ccz EN Cz
on's 449978 | krait 613,35 ) 52,507 k1 90,688
som 380,14 ka:xx 534,034 | oan 50,426 A% 89,247
wadz 297,636 | viim 474,243 | °n 49,872 ka 78,517
v 280,808 | xais 469,875 | o 49,133 te 77,863
arl 260,604 lu 459,849 | oi 48,609 le 76,582
most 254,991 | krait 426,348 | to 46,647 ka 76,292
reit 234,926 | nem 393,633 | o 42,261 ne 67,001
11 234,672 | nawr, 391,858 | o 42,021 ka 66,871
wir’l 230,148 | ksu 386,174 | o 38,241 pI 60,95
Its 229,353 | va:f 327,024 ) 35,446 le 58,626
Table 6.2 Overview of ten longest and shortest unstressed syllables of Czech and English

6.3 Comparison of stressed syllables

For the purpose of comparing the stressed syllables of both languages, the same approach is
chosen as for the unstressed syllables. A number of occurrences is 150 stressed syllables of both

languages.

Duration | 900 - 800 - 700- 600- 500- 400- 300- 200- 100 -
(ms) 800 700 600 500 400 300 200 100 0
EN 1 0 1 5 19 43 49 29 3
Cz 0 1 1 1 5 19 40 69 14

EN 1% 0% 1% 3% 13% 29% 33% 19% 2%

CzZ 0% 1% 1% 1% 3% 13% 27% 46% 9%

Table 6.3 Occurrence of stressed syllables according to their duration

Table 6.3 shows that most of the stressed syllables of both examined languages appear in the
range from 400 to 100 ms. Range between 900 to 400 ms is mostly occupied by English

syllables, where they account for 26 occurrences, while Czech shows only 8 occurrences. Czech
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has most of its stressed syllables in the range between 300 to 0 ms, total number of 123 out of

150, whereas English has 81 stressed syllables within the same range.

Altogether with the previous section 6.2 where unstressed syllables of both languages were
compared, we can notice some sort of tendency for English unstressed syllables to be of
relatively shorter duration than Czech unstressed syllables. In case of the stressed syllables the
tendency is other way round. English stressed syllables seem to be relatively longer than Czech
ones. For an overview of the longest and shortest stressed syllables in either language see

Table 6.4.

Ten longest stressed syllables Ten shortest stressed syllables
EN CczZ EN Cz

norz 837,617 | fou 726,547 | novn 143,114 a 79,695
fors 620,03 | spizmf 685,063 orl 142,873 | ko 79,694
ho:s 596,5 miit 525,804 | bol 138,814 | do 79,614
tfemdz 591,438 | spraz 470,056 | viz 129,739 | fe 77,863
stopt 535,633 | spo 441,66 wen 121,472 VI 77,863
sard 527,961 za 438,782 | mer 120,786 | je 75,115
roz0 515,686 | varyf 412,837 ev 115,29 a 69,619
sttor 495,066 Irts 409,599 ver 86,646 a 63,926
Iantf 492,593 | blazz 376,49 It 82,427 a 59,642
3:0 484,587 | [ces 353,852 it 77,578 a 53,13

Table 6.4 Overview of ten longest and shortest stressed syllables of Czech and English

Tonic syllables are presented in Table 6.4 above and are printed in bold. It is evident, that

most of the longest stressed syllables of both languages are the tonic syllables.
7 Conclusion of the speech analysis

After all what has been already said it is still possible to draw some conclusion. Even though
the difference in SD value of the both languages is subtle (21 ms), it is necessary to bear in mind
that the results are per syllable which can make a significant difference in polysyllabic words.
Another point to be made is that the range between the longest and shortest stressed or
unstressed syllable is higher in English by 128,754 ms, which proves, to some extent, that the

English syllables have greater variance than the Czech syllables.

In terms of feet, the SD has lower values for English foot duration and greater for Czech. The
difference here is greater than it was in the case of syllables. The SD of a Czech foot has a value
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of 219 ms and in English 133 ms. These results show that English feet are closer to the average

duration of the feet, which means that Czech feet have greater variance.

As Volin argues, similar research was performed by Roach who also measured syllables to
ascertain the variance of syllables of various languages and his findings were not as clear as
expected. Languages that are clearly stress-timed varied in the length of their feet duration and,
on the other hand, languages with syllable-timed rhythms varied in their syllable durations

(Volin, 2007, p. 61).

Volin (2007) further explains that the main problem is probably in the way the syllables were
measured. It proved ineffective to measure syllables from their actual beginning to their actual
end. He also states that syllables as a means of rhythmical pulses appear in a listener’s mind
approximately at the moment of the beginning of their sonorous nuclei — calculation of such
perception momentum has been already suggested and it appears to be of a great interest of
further research in the field of phonetics and, furthermore, in order to be able to experience the

stress-timed rhythm it is also necessary to bear in mind its global phonotactic qualities (ibid.).

In relation to this Volin refers to the study conducted by Ramus, Nesporovd and Mehler. They
presumed that presence of consonant clusters and vocal reductions could play a certain role for
a better approach of the syllable timing. It proved appropriate for them to calculate a proportion
of the vocal parts of the sample speech and the SD of the consonant clusters within the same
sample. One or more consonants between two vowels or between a vowel and a pause are
regarded as the consonantal part. A great advantage of this method is that defining the

boundaries of individual syllables is not necessary at all (Volin, 2007, p. 62).

Volin (2007) then explains that by using this method, the results of the syllable-timed
languages should show the proportion of vowel duration as being higher than those of the
stressed-timed rhythm. On the other hand the results of the SD of the consonants in syllable-
timed rhythm should have lower values than those of the stress-timed rhythm. This is caused due

to the phonotactics of stress-timed rhythm which allows consonant clustering (ibid., p. 62).

And finally Volin (2007) presents another approach which is suggested by a German
phonetician, Volker Delwo, who asserts that instead of the SD it is beneficial to use variation
coefficient because it normalizes the SD in relation to the mean, therefore, enables to compare

parameters of various speech pace (ibid., p. 63).
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CONCLUSION

The aim of this bachelor thesis was to compare two different types of rhythm. Syllable-timed,
which is associated with Czech language on one hand, and stressed-timed, which is associated

with English, on the other.

Differences that could be noticed between these two languages are mainly connected with the
perceived length of syllables, where it is stated that in Czech the syllables should prove relatively
more or less the same values in duration irrespectively whether they are stressed or not. In

English, however, the stressed syllables should be longer than their unstressed counterparts.

These findings are important, since reduction of vowels of unstressed syllables is directly
responsible for the phenomenon of unstressed syllables being shorter in length and it helps to
compensate the overall length of individual feet. At the same time the reduction of vowels is an
important feature of English language and it seems to contribute significantly in the way the

English rthythm is perceived and produced.

Czech language, on the other hand, does not use reduction of vowels in any position and
vowels in Czech unstressed syllables are pronounced in their full unreduced form, which makes
them longer in duration than they would be if they were reduced, therefore, it may seem that
syllables tend to have more or less the same quantity. Such differences were partially proven in
the practical part of this thesis, where the lengths of stressed and unstressed syllables were
analyzed and the results showed that Czech stressed syllables were rather shorter than English,

whereas unstressed syllables were rather longer.

Since English belongs to languages that are described as being stress-timed, the importance of
stress has to be also emphasized. Stress in English words is described as being variable, which
means one cannot simply decide which syllable of the word should be stressed. This can cause
some difficulties to foreign learners and it is suggested that the stress pattern of the English
words should be learnt together with the meaning of the word itself. In longer utterances,
however, some of the stresses does not have to be realized in order to preserve the regularity in
rhythm and it seems that the stressed syllables are spread equally within an utterance. This is
different in Czech, where stress seems to always fall on the first syllable of a word. Such stress
pattern is described as being fixed and it was stated that its main functionality is to identify word
boundaries. In Czech, therefore, the stressed syllables within an utterance are spread unequally

and their positions are influenced by a number of syllables that words are composed of.
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Practical part of this work was devoted to comparison of two recordings of which one being

spoken by an RP speaker of English and the other was spoken by a Czech actress.

The actual comparison was concentrated mainly on the length of syllables and feet of either
language, since it is said that syllable-timed languages are characteristic by more or less equal
duration of syllables no matter whether stressed or unstressed, whereas stress-timed languages

are described as having duration of their feet more or less equal.

The results, however, showed that feet durations in English in some instances varied from
each other in length, while in others they were almost identical. In Czech much greater duration
variance among feet was measured and the length of each foot seems to be rather driven by the

number of syllables within each foot.

By comparing values of Standard Deviations of syllables and feet of both languages, the
results showed that Czech syllables were closer to the average duration of their syllables than
they were in English language, while, on the other hand, English feet were closer to the average

duration of their feet than they were in Czech language.

After all it seems that the issue of speech rhythm is not as easy and straightforward as it may
seem and many authors agree on that there is still a great deal of research to be done in order to
be able to fully explain this rather complex phenomenon of speech. However, the already

gathered pieces of knowledge seem to be solid fundamentals in further phonetic investigation.
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APPENDICES

Appendix 1: Complex word stress: USHER and USHERETTE - stress carrying suffix “-ette”
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Appendix 2: Complex word stress: FASHION and FASHIONABLE - suffix “-able” no

influence on stress position
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Appendix 3: Complex word stress: ADVANTAGE and ADVANTAGEOUS - stress shifts

onto the last syllable of the stem
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Appendix 4: Data of the English speech sample and calculation of the SD for

syllable and foot
Deviation about the mean
Syllable Foot
Syllable )
Syllable  duration duration X-mean (x-mean)
Count (n)
[ms](x) [ms]

1 WAND 236,819 15,0080000 225,2400640

395,559
2 der 158,74 -63,0710000  3977,9510410
3 lazst 420,289 420,289 198,4780000 39393,5164840
4 j1o 366,721 366,721 144,9100000 20998,9081000
5 wen 121,472 -100,3390000 10067,9149210
6 ar 107,908 397,349 -113,9030000 12973,8934090
7 WozZ 167,969 -53,8420000 2898,9609640
8 drarv 189,705 -32,1060000  1030,7952360

358,749
9 In 169,044 -52,7670000  2784,3562890
10 baek 217,183 -4,6280000 21,4183840

391,612
11 to 174,429 -47,3820000  2245,0539240
12 waik 270,636 270,636 48,8250000  2383,8806250
13 a:ft 242,564 20,7530000 430,6870090
14 9 42,261 476,048 -179,5500000 32238,2025000
15 rard 191,223 -30,5880000 935,6257440
16 haed 233,839 233,839 12,0280000 144,6727840
17 Iantf 492,593 492,593 270,7820000 73322,8915240
18 al 128,756 128,756 -93,0550000 8659,2330250
19 haed 191,749 -30,0620000 903,7238440
20 °n 49,872 303,878 -171,9390000 29563,0197210
21 9 62,257 -159,5540000 25457,4789160
22 meiz 423,676 201,8650000 40749,4782250
23 In 91,801 596,492 -130,0100000 16902,6001000
24 on 81,015 -140,7960000 19823,5136160
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25 AN 190,619

400,817
26 fa 210,198
27 get 177,367
28 ab 152,616

505,866
29 | 56,613
30 ik 119,27
31 spror 324
32 i 75,131 849,109
33 on's 449,978
34 It 77,578
35 mast 254,991

646,574
36 3 115,074
37 bn 198,931
38 tuo 308,53 308,53
39 klok 483,939 483,939
40 o 299,503

358,333
41 po 58,83
42 haps 273,462

315,483
43 5 42,021
44 kwort 198,273
45 3 38,241

398,111
46 2V 111,171
47 on 50,426
48 YOR) 190,435 190,435
49 lert 321,312

465,174
50 5 143,862
51 5 49,133 49,133
52 kwort 155,954

208,461
53 5 52,507
54 pa:s 324,995 324,995
55 tus 289,625 289,625

-31,1920000
-11,6130000
-44,4440000
-69,1950000

-165,1980000

-102,5410000
102,1890000

-146,6800000
228,1670000

-144,2330000
33,1800000

-106,7370000
-22,8800000
86,7190000
262,1280000
77,6920000

-162,9810000
51,6510000

-179,7900000
-23,5380000

-183,5700000

-110,6400000

-171,3850000
-31,3760000
99,5010000
-77,9490000

-172,6780000
-65,8570000
-169,3040000
103,1840000
67,8140000

972,9408640
134,8617690
1975,2691360
4787,9480250
27290,3792040
10514,6566810
10442,5917210
21515,0224000
52060,1798890
20803,1582890
1100,9124000
11392,7871690
523,4944000
7520,1849610
68711,0883840
6036,0468640
26562,8063610
2667,8258010
32324,4441000
554,0374440
33697,9449000
12241,2096000
29372,8182250
984,4533760
9900,4490010
6076,0466010

29817,6916840
4337,1444490
28663,8444160
10646,9378560
4598,7385960
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56 It 82,427
57 woz 124,725

465,837
58 on 57,537
59 m 201,148
60 kred 220,216
61 ob 94,827 386,335
62 | 71,292
63 Oy 305,862 305,862
64 110l 224,135

377,738
65 I 153,603
66 ar 86,537

188,035
67 woz 101,498
68 sit 307,989

494,507
69 m 186,518
70 0ed 416,889 416,889
71 ot 64,002

130,59
72 02 66,588
73 stror 346,39
74 1 125,165

762,01
75 wiz’l 230,148
76 vV 60,307
77 mar 172,353 172,353
78 nju: 241,6 241,6
79 ka: 441,824 441,824
80 wert 242,338
81 m 97,988

509,354
82 fa 92,836
83 fole) 76,192
84 larts 384,933

522,263
85 to 137,33
86 tfemdz 591,438 591,438

-139,3840000
-97,0860000
-164,2740000
-20,6630000
-1,5950000
-126,9840000
-150,5190000
84,0510000
2,3240000
-68,2080000
-135,2740000
-120,3130000
86,1780000
-35,2930000
195,0780000
-157,8090000
-155,2230000
124,5790000

-96,6460000
8,3370000
-161,5040000

-49,4580000
19,7890000
220,0130000
20,5270000
-123,8230000
-128,9750000
-145,6190000
163,1220000
-84,4810000
369,6270000

19427,8994560
9425,6913960
26985,9470760
426,9595690
2,5440250
16124,9362560
22655,9693610
7064,5706010
5,4009760
4652,3312640
18299,0550760
14475,2179690
7426,6476840
1245,5958490
38055,4260840
24903,6804810
24094,1797290
15519,9272410

9340,4493160
69,5055690
26083,5420160

2446,0937640
391,6045210
48405,7201690
421,3577290
15332,1353290
16634,5506250
21204,8931610
26608,7868840
7137,0393610
136624,1191290
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87 wen 137,608 137,608
88 ol 142,873
89 ov 85,151 306,433
90 d 78,409
91 sad 355,57

518,577
92 °n 163,007
93 09 67,696 67,696
94 ka: 273,924 273,924
95 sta:t 334,323
96 id 93,094 499,823
97 to 72,406
98 feik 442,101 442,101
99 O1s 225,252
100 wel 194,592 555,606
101 an 135,762
102 Ozt 379,3 379,3
103 rok 267,818
104 1 127,464 575,737
105 from 180,455
106 sar 420,037

476,914
107 to 56,877
108 sard 527,961 527,961
109 Oro 312,111
110 m 131,76 666,369
111 mi 222,498
112 bak 227,205
113 wadz 155,954 503,155
114 an 119,996
115 for 189,149

486,785
116 wadz 297,636
117 Ap 177,17

371,946
118 on 194,776
119 daovn 466,275 466,275

-84,2030000
-78,9380000
-136,6600000
-143,4020000
133,7590000
-58,8040000

-154,1150000
52,1130000
112,5120000
-128,7170000
-149,4050000
220,2900000
3,4410000
-27,2190000
-86,0490000
157,4890000
46,0070000
-94,3470000
-41,3560000
198,2260000
-164,9340000
306,1500000

90,3000000
-90,0510000
0,6870000
5,3940000
-65,8570000
-101,8150000
-32,6620000
75,8250000
-44,6410000
-27,0350000
244,4640000

7090,1452090
6231,2078440
18675,9556000
20564,1336040
17891,4700810
3457,9104160

23751,4332250
2715,7647690
12658,9501440
16568,0660890
22321,8540250
48527,6841000
11,8404810
740,8739610
7404,4304010
24802,7851210
2116,6440490
8901,3564090
1710,3187360
39293,5470760
27203,2243560
93727,8225000

8154,0900000
8109,1826010
0,4719690
29,0952360
4337,1444490
10366,2942250
1066,8062440
5749,4306250
1992,8188810
730,8912250
59762,6472960
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120 ar 116,007 116,007
121 felt 344,439
122 oz 103,218 583,099
123 if 135,442
124 ar 119,791

267,305
125 woz 147,514
126 raid 228,094
127 I 104,957 489,26
128 2 156,209
129 bak 179,022

351,394
130 I 172,372
131 ho:s 596,5 596,5
132 W3IS 408,375

634,759
133 0an 226,384
134 dxt 423,617 423,617
135 sam 243,47

370,427
136 mi 126,957
137 stiar 495,066
138 i 72,099 742,933
139 as 175,768
140 spIr 331,163

547,236
141 It 216,073
142 or 143,218 143,218
143 host 348,741

609,345
144 ar’l 260,604
145 fars 620,03 620,03

-105,8040000
122,6280000
-118,5930000
-86,3690000
-102,0200000
-74,2970000
6,2830000
-116,8540000
-65,6020000
-42,7890000
-49,4390000
374,6890000
186,5640000
4,5730000
201,8060000

21,6590000
-94,8540000
273,2550000

-149,7120000
-46,0430000
109,3520000

-5,7380000
-78,5930000

126,9300000
38,7930000
398,2190000

11194,4864160
15037,6263840
14064,2996490
7459,6041610
10408,0804000
5520,0442090
39,4760890
13654,8573160
4303,6224040
1830,8985210
2444,2147210
140391,8467210
34806,1260960
20,9123290
40725,6616360

469,1122810
8997,2813160
74668,2950250
22413,6829440
2119,9578490
11957,8599040
32,9246440
6176,8596490
16111,22495000
1504,8968490
158578,3719610
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146 simd 319,171 97,3600000  9478,9696000
147 to 58,821 499,011 |-162,9900000 26565,7401000
148 br 121,019 -100,7920000 10159,0272640
149 vent 300,654 78,8430000  6216,2186490
150 1 129,407 659,414 | -92,4040000 8538,4992160
151 Its 229,353 7,5420000 56,8817640
152 vaisst 427,503 427,503 | 205,6920000 42309,1988640
153 fjoor 369,564 147,7530000 21830,9490090
154 I 92,475 593,492 |-129,3360000 16727,8008960
155 ) 131,453 -90,3580000  8164,5681640
156 pon 210,53 -11,2810000  127,2609610
_ 299,389
157 i 88,859 -132,9520000 17676,2343040
158 310 484,587 484,587 | 262,7760000 69051,2261760
159 an 158,357 -63,4540000  4026,4101160
233,75
160 8o 75,393 -146,4180000 21438,2307240
161 noiz 837,617 837,617 | 615,8060000 379217,0296360
162 3o 93,308 -128,0030000 16384,7680090
163 woz 127,668 376,867 | -94,1430000 8862,9044490
164 5 155,391 -66,4200000  4411,6164000
165 kamnd 293,39 71,5790000  5123,5532410
574,198
166 ov 280,808 58,9970000  3480,6460090
167 dizp 335,404 335,404 | 113,5930000 12903,3696490
168 grovn 300,04 78,2290000  6119,7764410
534,712
169 1 234,672 12,8610000  165,4053210
170 ond 118,871 118,871 |-102,9400000 10596,6436000
171 hor 261,809 39,9980000  1599,8400040
172 ab 167,355 575,508 | -54,4560000  2965,4559360
173 | 146,344 -75,4670000  5695,2680890
174 o 195,492 -26,3190000  692,6897610
575,632
175 som 380,14 158,3290000 25068,0722410
176  gramd 415,943 194,1320000 37687,2334240
608,366
177 1 192,423 -29,3880000  863,6545440
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178 WItj 182,704 182,704
179 sizmd 357,941
404,588
180 t9 46,647
181 fil 338,709
_ 435,381
182 o1 96,672
183 €9 348,632 348,632
184 on 181,171 181,171
185 den 344,847 344,847
186 ] 35,446 35,446
187 jo:t 406,277 406,277
188 warl 291,959 291,959
189 axft 367,125
542,769
190 ] 175,644
191 09 58,003 58,003
192 hooul 388,222 388,222
193 per 167,686
346,453
194 ok 178,767
195 SIZ 207,973
196 am 142,808 469,652
197 had 118,871
198 stopt 535,633 535,633
199 dzast 262,089
318,25
200 ] 56,161
201 sad 291,633
202 °n 142,514 558,462
203 li 124,315

-39,1070000
136,1300000
-175,1640000
116,8980000
-125,1390000
126,8210000
-40,6400000
123,0360000

-186,3650000
184,4660000
70,1480000
145,3140000
-46,1670000
-163,8080000
166,4110000
-54,1250000
-43,0440000
-13,8380000
-79,0030000
-102,9400000
313,8220000

40,2780000
-165,6500000
69,8220000

-79,2970000

-97,4960000

1529,3574490
18531,3769000
30682,4268960
13665,1424040
15659,7693210
16083,5660410

1651,6096000
15137,8572960

34731,9132250
34027,7051560
4920,7419040
21116,1585960
2131,3918890
26833,0608640
27692,6209210
2929,5156250
1852,7859360
191,4902440
6241,4740090
10596,6436000
98484,2476840

1622,3172840
27439,9225000
4875,1116840

6288,0142090

9505,4700160
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204 ev 115,29
205 ri 95,341

627,553
206 011 198,458
207 woz 218,464
208 ka:m 329,809

510,264
209 on 180,455
210 smu:d 362,339

437,323
211 2 74,984
212 gen 298,711 298,711
213 kwar 257,28
214 ot 204,802 640,387
215 on 178,305
216 pis 285,719

467,809
217 1 182,09
218 wan's 338,096 338,096
219 mo: 289,196 289,196
220 ar 163,268 163,268
221 pot 151,81

312,93
222 mar 161,12
223 fot 327,355 327,355
224 daoun 409,397 409,397

-106,5210000
-126,4700000
-23,3530000
-3,3470000
107,9980000
-41,3560000
140,5280000
-146,8270000
76,9000000
35,4690000
-17,0090000
-43,5060000
63,9080000
-39,7210000
116,2850000
67,3850000

-58,5430000
-70,0010000
-60,6910000
105,5440000
187,5860000

11346,7234410
15994,6609000
545,3626090
11,2024090
11663,5680040
1710,3187360
19748,1187840
21558,1679290
5913,6100000
1258,0499610
289,3060810
1892,7720360
4084,2324640
1577,7578410
13522,2012250
4540,7382250

3427,2828490
4900,1400010
3683,3974810
11139,5359360
35188,5073960
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225 dzast 265,669

326,229
226 ) 60,56
227 dzent 213,373

326,778
228 °1 113,405
229 pref 240,202
230 ) 60,873
231 .bn 150,064 607,568
232 o1 48,609
233 ok 107,82
234 sel 152,769
235 ) 53,028

559,404
236 rert 234,926
237 ) 118,681
238 or 319,376

455,329
239 o) 135,953
240 gas 310,781
241 ped 131,555 568,981
242 °1 126,645
243 oz 132,477

302,598
244 Its 170,121
245 navn 143,114
246 m 88,795 298,93
247 ) 67,021
248 mer 120,786
249 1k 147,3 394,764
250 ) 126,678
251 on 157,54 157,54
252 droov 246,539 246,539
253 of 370,746 370,746

43,8580000
-161,2510000
-8,4380000
-108,4060000
18,3910000
-160,9380000
-71,7470000
-173,2020000
-113,9910000
-69,0420000
-168,7830000
13,1150000
-103,1300000
97,5650000
-85,8580000
88,9700000
-90,2560000
-95,1660000
-89,3340000
-51,6900000
-78,6970000
-133,0160000
-154,7900000
-101,0250000
-74,5110000
-95,1330000
-64,2710000
24,7280000
148,9350000

1923,5241640
26001,8850010
71,1998440
11751,8608360
338,2288810
25901,0398440
5147,6320090
29998,9328040
12993,9480810
4766,7977640
28487,7010890
172,0032250
10635,7969000
9518,9292250
7371,5961640
7915,6609000
8146,1455360
9056,5675560
7980,5635560
2671,8561000
6193,2178090
17693,2562560
23959,9441000
10206,0506250
5551,8891210
9050,2876890
4130,7614410
611,4739840
22181,6342250
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254 ev 161,12
255 ri 69,461

530,39
256 Oy 178,306
257 woz 121,503
258 At 224,637

355,074
259 It 130,437
260 nom 265,008

422,451
261 ’l 157,443
262 wan's 332,571 332,571
263 mo: 230,069 230,069
264 SO0 274,262 274,262
265 den 269,658 269,658
266 WDZ 213,395

395,282
267 o1s 181,887
268 sAm 424,332 424,332
269 ver 86,646

219,839
270 I 133,193
271 louk 322,649
272 | 177,629 598,381
273 an 98,103
274 mavm 205,912
275 ontr 205,912 498,579
276 I 86,755
277 3:0 339,118 339,118
278 trem 148,024

299,291
279 2 151,267
280 wit| 184,034

307,201
281 ad 123,167
282 strak 367,454 367,454
283 AS 300,552 300,552

-60,6910000
-152,3500000
-43,5050000
-100,3080000
2,8260000
-91,3740000
43,1970000
-64,3680000

110,7600000
8,2580000
52,4510000
47,8470000
-8,4160000
-39,9240000
202,5210000

-135,1650000
-88,6180000
100,8380000
-44,1820000

-123,7080000

-15,8990000
-15,8990000
-135,0560000
117,3070000
-73,7870000
-70,5440000
-37,7770000
-98,6440000
145,6430000
78,7410000

3683,3974810
23210,5225000
1892,6850250
10061,6948640
7,9862760
8349,2078760
1865,9808090
4143,2394240

12267,7776000
68,1945640
2751,1074010
2289,3354090
70,8290560
1593,9257760
41014,7554410

18269,5772250
7853,1499240
10168,3022440
1952,0491240
15303,6692640

252,7782010
252,7782010
18240,1231360
13760,9322490
5444,5213690
4976,4559360
1427,1017290
9730,6387360
21211,8834490
6200,1450810
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284 or 143,724

324,307
285 a1 180,583
286 jamsk 298,002

402,55
287 mar 104,548
288 self 312,214 312,214
289 wDZ 181,887
290 1t 73,552 369,297
291 ) 113,858
292 sjuzp 285,741

317,257
293 ) 31,516
294 n&t| 275,76

393,343
295 °ral 117,583
296 VIZ 129,739

220,084
297 I 90,345
298 terf 375,109

595,642
299 °n 220,533
300 sAm 288,584 288,584
301 far’r 371,164

451,14
302 I 79,976
303 storm 451,543

672,608
304 vV 221,065
305 das 320,8 320,8
306 bol 138,814
307 1k 161,025 388,524
308 °1 88,685
309 ro:0 515,686 515,686
310 or 293,597 293,597
311 wDZ 187,717

360,295
312 It 172,578
313 ra:d 244,301

372,106
314 ) 127,805
315 mio 228,433

404,079
316 li 175,646

-78,0870000
-41,2280000
76,1910000
-117,2630000
90,4030000
-39,9240000
-148,2590000
-107,9530000
63,9300000
-190,2950000
53,9490000
-104,2280000
-92,0720000
-131,4660000
153,2980000
-1,2780000
66,7730000
149,3530000
-141,8350000
229,7320000
-0,7460000
98,9890000
-82,9970000
-60,7860000

133,1260000
293,8750000

71,7860000
-34,0940000
-49,2330000
22,4900000

-94,0060000
6,6220000

-46,1650000

6097,5795690
1699,7479840
5805,0684810
13750,6111690
8172,7024090
1593,9257760
21980,7310810
11653,8502090
4087,0449000
36212,1870250
2910,4946010
10863,4759840
8477,2531840
17283,3091560
23500,2768040
1,6332840
4458,6335290
22306,3186090
20117,1672250
52776,7918240
0,5565160
9798,8221210
6888,5020090
3694,9377960
17722,5318760
86362,5156250
5153,2297960
1162,4008360
2423,8882890
505,8001000
8837,1280360
43,8508840

2131,2072250
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317 oot 104,241 -117,5700000 13822,7049000
403,054
318 ard 298,813 77,0020000 5929,3080040
319 drapk 202,999 -18,8120000 353,8913440
302,999
320 ] 100 -121,8110000 14837,9197210
321 dab 175,07 -46,7410000 2184,7210810
275,958
322 | 100,888 -120,9230000 14622,3719290
323 vod 283,774 61,9630000 3839,4133690
371,853
324 ko 88,079 -133,7320000 17884,2478240
325 o 251,143 251,143 29,3320000 860,3662240
326 tux 443,36 443,36 221,5490000 49083,9594010
327 djosr 162,755 -59,0560000 3487,6111360
328 104} 56,571 401,212 -165,2400000 27304,2576000
329 mar 181,886 -39,9250000 1594,0056250
330 lantf 433,745 433,745 211,9340000 44916,0203560
Sum 69455,487 65849,884 -3742 5070014
Count (n) 330 154 330 330
Average (mean) 210,4711727 427,5966494
Varience (s%) 15410,37634
Standard Deviation (s) Foot Syllable
132,8016319 124,1385369
133 [ms] 124 [ms]
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Appendix 5: Data of the Czech speech sample and calculation of the SD for

syllable and foot
Deviation about the mean
Syllable Foot
Syllable 5
Syllable duration duration X-mean (x-mean)
Count (n)
(x)[ms] [ms]
1 viz 240,808 44,16923834 1950,921616
339,233
2 te 98,425 -98,21376166  9645,942979
3 3€ 129,004 -67,63476166  4574,460985
235,074
4 0 106,07 -90,56876166  8202,700588
5 sou 253,229 56,59023834  3202,455076
6 kro 125,727 582,496 |-70,91176166  5028,477941
7 mi:x 203,54 6,901238342  47,62709065
8 za: 262,376 65,73723834  4321,384505
9 le 76,582 -120,0567617  14413,62602
10 31 165,316 909,305 -31,32276166  981,1153979
11 tos 205,724 9,085238342  82,54155573
12 tex 199,307 2,668238342 7,11949585
13 ne 121,757 -74,88176166  5607,278229
14 mlu 234,254 830,254 37,61523834 1414,906156
15 viim 474,243 277,6042383 77064,11315
16 a 124,226 -72,41276166  5243,608051
312,477
17 NI 188,251 -8,387761658  70,35454563
18 pri 230,432 33,79323834 1141,982958
19 pro 138,286 -58,35276166  3405,044793
1372,627
20 xa:s 469,875 273,2362383 74658,04194
21 ka:x 534,034 337,3952383 113835,5469
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22 a 63,926
23 le 58,626 254,068
24 je 131,516
25 prav 229,728

337,558
26 da 107,83
27 3€ 133,741
28 sme 214,351 549,489
29 s€ 201,397
30 zdzo 325,584

719,217
31 nem 393,633
32 spra: 470,056
33 te 127,589

958,27
34 Ir 149,314
35 It 211,311
36 fiod 186,872
37 ne 109,924 480,003
38 mr 183,207
39 po 94,35
40 mo 99,848

500,656
41 Al 167,483
42 I 138,975
43 prI 169,989
44 na 148,004
45 ta: 214,058 952,642
46 tfe 175,093
47 iz 245,498
48 je 75,115 75,115
49 skvje 283,056

430,538
50 le: 147,482

-132,7127617
-138,0127617
-65,12276166
33,08923834
-88,80876166
-62,89776166
17,71223834
4,758238342
128,9452383
196,9942383
273,4172383

-69,04976166
-47,32476166
14,67223834
-9,766761658
-86,71476166
-13,43176166
-102,2887617
-96,79076166
-29,15576166
-57,66376166
-26,64976166
-48,63476166
17,41923834
-21,54576166
48,85923834
-121,5237617
86,41723834

-49,15676166

17612,67711
19047,52238
4240,974086
1094,897694
7886,996147
3956,128422
313,7233871
22,64083212
16626,87449
38806,72994
74756,98622

4767,869585
2239,633066
215,274578
95,38963328
7519,449889
180,4122212
10462,99076
9368,451542
850,0584379
3325,109409
710,2097964
2365,340042
303,4298644
464,2198454
2387,225171
14768,02465
7467,939083

2416,387217
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51 gdrz 173,653 173,653
52 maz: 198,78

290,863
53 te 92,083
54 fe 77,863
55 rets 185,04

526,328
56 ke: 100,37
57 fio 163,055
58 part 255,049
59 ne 146,303 511,244
60 ra 109,892
61 spizm]| 350,972

456,707
62 ST 105,735
63 ro 120,917
64 zu 134,003
65 mi: 194,853 695,793
66 te 92,781
67 jen 153,239
68 mrk 338,671
69 nu 126,412 638,214
70 ciim 173,131
71 0 202,443

447,025
72 ka 244,582
73 zZa 438,782

759,787
74 s€ 321,005
75 ten 214,22

541,244
76 va:| 327,024
77 I 200,35
78 ro 105,343

803,1

79 nits 288,552
80 ki: 208,855
81 uzs 338,671

622,249
82 mjef 283,578

-22,98576166
2,141238342
-104,5557617
-118,7757617
-11,59876166
-96,26876166
-33,58376166
58,41023834
-50,33576166
-86,74676166
154,3332383
-90,90376166
-75,72176166
-62,63576166
-1,785761658
-103,8577617
-43,39976166
142,0322383
-70,22676166
-23,50776166
5,804238342
47,94323834
242,1432383
124,3662383
17,58123834
130,3852383
3,711238342
-91,29576166
91,91323834
12,21623834
142,0322383

86,93923834

528,345239
4,584901637
10931,9073
14107,68156
134,531272
9267,674471
1127,869047
3411,755943
2533,688902
7525,000658
23818,74846
8263,493884
5733,785189
3923,238638
3,188944699
10786,43466
1883,539312
20173,15673
4931,798053
552,6148582
33,68918273
2298,554103
58633,34787
15466,96124
309,0999416
17000,31038
13,77329003
8334,916097
8448,043383
149,2364792
20173,15673

7558,431163
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83 mla 266,565
84 Ji: 258,845 763,186
85 ku 237,776
86 ne 146,566
87 mlu 141,331 592,021
88 viim 304,124
89 o 104,166
90 S€ 297,842 788,182
91 ksu 386,174
92 mlu 185,956
_ 473,721
93 viim 287,765
94 (o) 170,644
367,329
95 tom 196,685
96 3€ 156,249 156,249
97 vihe 164,887
98 rets 216,183 585,346
99 ke: 204,276
100 pra: 229,008
387,089
101 tst 158,081
102 ste 191,582 191,582
103 tjas 189,62
311,844
104 to 122,224
105 prt 218,278
106 ka 76,292
551,977
107 me 113,589
108 rou 143,818
109 sne 306,74
553,808
110 kiim 247,068

69,92623834
62,20623834
41,13723834
-50,07276166
-55,30776166
107,4852383
-92,47276166
101,2032383
189,5352383
-10,68276166
91,12623834
-25,99476166
0,046238342
-40,38976166
-31,75176166
19,54423834
7,637238342
32,36923834
-38,55776166
-5,056761658
-7,018761658
-74,41476166
21,63923834
-120,3467617
-83,04976166
-52,82076166
110,1012383

50,42923834

4889,678809
3869,616089
1692,272378
2507,28146

3058,9485
11553,07646
8551,211649
10242,09545
35923,60657
114,1213966
8303,991314
675,7276337
0,002137984
1631,332847
1008,174368
381,9772524
58,32740949
1047,767591
1486,700984
25,57083847
49,26301521
5537,556753
468,256636
14483,34304
6897,262911
2790,032862
12122,28268

2543,10808
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111 gdo 138,583
112 je 104,689 424,254
113 vaim 180,982
114 ne 112,149
115 S11T) 285,149
116 pa 129,552 1088,117
117 tIts 287,636
118 ki: 273,631
119 Irts 309,621
120 k1 90,688 578,02
121 vamm 177,711
122 vur 136,096

273,502
123 bets 137,406
124 ne 137,797
125 kon 182,911
126 Ve 89,247 788,279
127 nu 137,406
128 je 240,918
129 a 69,619

170,383
130 le 100,764
131 stsex 346,784

738,642
132 na:r, 391,858

-58,05576166
-91,94976166
-15,65676166
-84,48976166

88,51023834
-67,08676166
90,99723834
76,99223834
112,9822383
-105,9507617
-18,92776166
-60,54276166
-59,23276166
-58,84176166
-13,72776166
-107,3917617
-59,23276166
44,27923834
-127,0197617
-95,87476166
150,1452383

195,2192383

3370,471462
8454,758669
245,1341856
7138,519825

7834,062291
4500,63359
8280,497386
5927,804765
12764,98618
11225,5639
358,2601614
3665,425989
3508,520054
3462,352915
188,4514401
11532,99047
3508,520054
1960,650948
16134,01985
9191,969923
22543,5926

38110,55102
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133 pre 141,068
134 de 145,911
135 p1 60,95 627,711
136 su 167,372
137 je 112,41
138 filu 141,855
139 bo 171,299 449,511
140 ke: 136,357
141 sou 242,88
142 ZNne 228,093 667,004
143 iz 196,031
144 a 276,643 276,643
145 pak 303,076 303,076
146 je 272,193
502,38
147 to 230,187
148 o 192,368
149 prav 306,61 737,278
150 du 238,3
151 cef 299,543
596,928
152 ka: 297,385
153 pra: 263,034
530,254
154 tse 267,22
155 a 81,921
181,244
156 le 99,323
157 gdrz 208,31
158 maz 179,281 465,454
159 te 77,863
160 Jces 353,852
_ 455,007
161 ci: 101,155
162 na 168,551
163 tflo 191,058
681,53
164 vje 209,773
165 ka 112,148

-55,57076166
-50,72776166
-135,6887617
-29,26676166
-84,22876166
-54,78376166
-25,33976166
-60,28176166
46,24123834

31,45423834
-0,607761658
80,00423834
106,4372383
75,55423834
33,54823834
-4,270761658
109,9712383
41,66123834
102,9042383
100,7462383
66,39523834
70,58123834

-114,7177617
-97,31576166
11,67123834
-17,35776166
-118,7757617
157,2132383
-95,48376166
-28,08776166
-5,580761658
13,13423834

-84,49076166

3088,109551
2573,305803
18411,44004
856,5433379
7094,48429
3001,260541
642,1035209
3633,890789
2138,252123

989,3691097
0,369374233
6400,678153
11328,88571
5708,442931
1125,484296
18,23940514
12093,67326

1735,65878
10589,28227
10149,80454
4408,327674
4981,711206

13160,16484
9470,357467
136,2178044
301,2918898
14107,68156
24716,00231
9117,14874
788,922355
31,14490068
172,5082168

7138,688806
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166  spirm[ 685,063 685,063
167 vaim 222,333

313,151
168 to 90,818
169 fira 173,131
170 je 123,665 429,751
171 1 132,955
172 Irts 409,599

613,089
173 ki 203,49
174 pak 107,176
175 j8 95,268 455,531
176 to 253,087
177 u: 135,572
178 pl 91,604 320,612
179 ne 93,436
180 ne 179,543

314,46
181 tso 134,917
182 jI 111,757
183 ne: 206,108 640,309
184 fio 322,444
185 a 59,642
186 mi 97,493 355,24
187 sme 198,105
188 Spo 198,716

315,601
189 lu 116,885
190 pret 237,121
191 ka 66,871

595,683
192 me 125,497
193 rou 166,194
194 ne 103,512
195 fra: 275,727 603,013
196 It 223,774

488,4242383
25,69423834
-105,8207617
-23,50776166
-72,97376166
-63,68376166
212,9602383
6,851238342
-89,46276166
-101,3707617
56,44823834
-61,06676166
-105,0347617
-103,2027617
-17,09576166
-61,72176166
-84,88176166
9,469238342
125,8052383
-136,9967617
-99,14576166
1,466238342
2,077238342
-79,75376166
40,48223834
-129,7677617
-71,14176166
-30,44476166
-93,12676166

79,08823834

27,13523834

238558,2366
660,193884
11198,0336

552,6148582

5325,169891

4055,621499

45352,06311

46,93946682

8003,585723

10276,03132

3186,403612

3729,149379

11032,30116

10650,81001

292,2650667

3809,575862

7204,913462

89,66647478

15826,95799
18768,1127

9829,882055

2,149854875

4,314919129

6360,662499

1638,811621

16839,67197

5061,150252

926,8835124

8672,593737

6254,949444

736,3211599
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197 miI 109,924

397,56
198 sme 287,636
199 spo 441,66

901,509
200 lu 459,849
201 pret 223,904
202 ka 78,517

718,301
203 me 132,824
204 rou 283,056
205 31 237,252

386,566
206 It 149,314
207 vlast 327,025

394,026
208 ne 67,001
209 a 79,695

205,192
210 NI 125,497
211 ne 195,116

516,079
212 viim 320,963
213 ko 79,694
214 It 157,558 509,314
215 kra:t 272,062
216 mje 152,197 152,197
217 po 83,228
218 3a: 215,269 489,947
219 dal 191,45
220 o 156,38
221 ru 172,215 578,541
222 ku 249,946
223 tri 322,782

936,132
224 kra:t 613,35

-86,71476166
90,99723834
245,0212383
263,2102383

27,26523834
-118,1217617
-63,81476166
86,41723834
40,61323834
-47,32476166

130,3862383
-129,6377617
-116,9437617
-71,14176166
-1,522761658
124,3242383
-116,9447617
-39,08076166
75,42323834
-44,44176166
-113,4107617
18,63023834
-5,188761658
-40,25876166

-24,42376166
53,30723834
126,1432383

416,7112383

7519,449889
8280,497386
60035,40724
69279,62957

743,3932218
13952,75058
4072,323805
7467,939083
1649,435129
2239,633066

17000,57115
16805,94925
13675,84339
5061,150252
2,318803067
15456,51624
13676,07728
1527,305932
5688,664882
1975,070179
12862,00086
347,0857807
26,92324754

1620,76789

596,5201335
2841,66166
15912,11658

173648,2562
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225 mo3 210,689

413,133
226 na: 202,444
227 tftr 208,07
228 11 193,284 827,702
229 kra:t 426,348
230 VI 77,863
231 mi:f 299,15 600,593
232 lel 223,58
233 bla:z 376,49
234 I 123,665 701,551
235 Vel 201,396
236 tses 291,3

408,813
237 tI 117,513
238 jed 114,505
239 nou 104,428 345,213
240 s 126,28
241 ycel 316,033 316,033
242 3€ 244,582

414,571
243 nit 169,989
244 do 187,525
245 kon 133,741 446,763
246 tse 125,497
247 vme 240
248 ks 287,636 782,031
249 ku 254,395
250 Jjm 229,925

309,226
251 dr 79,301
252 na 156,904
253 jay 290,384 572,391
254 ce 125,103
255 vmo 322,051

684,932
256 I 362,881

14,05023834
5,805238342
11,43123834
-3,354761658
229,7092383
-118,7757617
102,5112383
26,94123834
179,8512383
-72,97376166
4,757238342
94,66123834
-79,12576166
-82,13376166
-92,21076166
-70,35876166
119,3942383
47,94323834
-26,64976166
-9,113761658
-62,89776166
-71,14176166
43,36123834
90,99723834
57,75623834
33,28623834
-117,3377617
-39,73476166
93,74523834
-71,53576166
125,4122383

166,2422383

197,4091975
33,70079221
130,67321
11,25442578
52766,33418
14107,68156
10508,55399
725,8303234
32346,46793
5325,169891
22,63131664
8960,750044
6260,886158
6745,954804
8502,824566
4950,355342
14254,98415
2298,554103
710,2097964
83,06065156
3956,128422
5061,150252
1880,196991
8280,497386
3335,783067
1107,973663
13768,15031
1578,851284
8788,169712
5117,365196
15728,22953

27636,48181
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257 fiod 164,834
258 ne 131,195

686,405
259 sme 196,792
260 SI 193,584
261 ro 126,461
262 Zu 141,287

686,375
263 mye 201,396
264 It 217,231
265 a 123,01

264,996
266 le 141,986
267 br 161,09

264,602
268 It 103,512
269 vje 184,124

331,342
270 ts1 147,218
271 vpry| 412,837 412,837
272 sme 179,804

307,655
273 s 127,851
274 ne 165,803
275 do 99,454
276 ka: 161,593 648,921
277 za 100,238
278 It 121,833
279 shod 332,259

851,782
280 nout 519,523
281 dzon 281,094 281,094
282 miI 137,535
283 lo 106,783 391,8
284 val 147,482
285 fa 139,499
286 It 136,619 854,267
287 vu:t 578,149

-31,80476166
-65,44376166
0,153238342
-3,054761658
-70,17776166
-55,35176166
4,757238342
20,59223834
-73,62876166
-54,65276166
-35,54876166
-93,12676166
-12,51476166
-49,42076166
216,1982383
-16,83476166
-68,78776166
-30,83576166
-97,18476166
-35,04576166
-96,40076166
-74,80576166
135,6202383

322,8842383

84,45523834
-59,10376166
-89,85576166
-49,15676166
-57,13976166
-60,01976166

381,5102383

1011,542864
4282,88594
0,023481989
9,331568787
4924,918231
3063,817519
22,63131664
424,0402799
5421,194543
2986,924357
1263,714455
8672,593737
156,6192594
2442,411683
46741,67826
283,4092001
4731,756154
950,844197
9444 877899
1228,20541
9293,106848
5595,901977
18392,84905

104254,2314

7132,687283
3493,254642
8074,057903
2416,387217
3264,952362
3602,371789

145550,062
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288 mi 207,286
289 lo 116,337 614,005
290 val 290,382
291 tr 133,741
292 CI 101,679
. 561,136
293 Si: 160,307
294 tse 165,409
295 do 236,991
296 pI 67,787 517,69
297 su: 212,912
298 od 141,986
299 fa 178,234
810,822
300 n1 130,993
301 nek 359,609
302 kte 136,096
321,136
303 re: 185,04
304 tiz 142,769
305 den 140,154 445,06
306 tso 162,137
307 ti: 196,032
372,914
308 den 176,882
309 do 79,614
310 staz 343,125 777,951
311 val 355,212

10,64723834
-80,30176166
93,74323834
-62,89776166
-94,95976166
-36,33176166
-31,22976166
40,35223834
-128,8517617
16,27323834
-54,65276166
-18,40476166
-65,64576166
162,9702383
-60,54276166
-11,59876166
-53,86976166
-56,48476166
-34,50176166
-0,606761658
-19,75676166
-117,0247617

146,4862383

158,5732383

113,3636843
6448,372925
8787,794735
3956,128422
9017,356334
1319,996905
975,2980132
1628,303139
16602,77648
264,8182861
2986,924357
338,7352517
4309,366024
26559,29859
3665,425989
134,531272
2901,951221
3190,5283
1190,371558
0,36815971
390,3296312
13694,79484

21458,21802

25145,47192
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312 miI 139,238
313 lo 114,505 434,202
314 val 180,459
315 bles 300,59
370,731
316 k1 70,141
317 fo 174,047
318 to 57,71
319 a 151,931
849,011
320 pa 98,016
321 ra: 268,508
322 tuz 98,799
323 miI 183,576
324 lo 101,68 521,331
325 val 236,075
326 tse 110,054
327 lou 199,696 385,345
328 tu 75,595
329 fou 726,547 726,547
330 fley 232,673
370,47
331 no 137,797
332 to 283,056 283,056
333 tso 217,231 217,231
334 mne 305,04 305,04
335 na 126,804
336 Aa: 221,811
545,3
337 ne 115,158
338 lo 81,527
339 fu 126,413
‘ 371,778
340 Si: 245,365
341 ku: 212,258
484,451
342 31 272,193

-57,40076166
-82,13376166
-16,17976166
103,9512383
-126,4977617
-22,59176166
-138,9287617
-44,70776166
-98,62276166
71,86923834
-97,83976166
-13,06276166
-94,95876166
39,43623834
-86,58476166
3,057238342
-121,0437617
529,9082383
36,03423834
-58,84176166
86,41723834

20,59223834
108,4012383
-69,83476166
25,17223834
-81,48076166
-115,1117617
-70,22576166
48,72623834
15,61923834

75,55423834

3294,847439
6745,954804
261,7846873
10805,85995
16001,6837
510,3876948
19301,20082
1998,783952
9726,449117
5165,18742
9572,618961
170,6357421
9017,166416
1555,216895
7496,920951
9,34670628
14651,59224
280802,7411
1298,466333
3462,352915
7467,939083

424,0402799
11750,82847
4876,893936
633,6415831
6639,11452
13250,71767
4931,6576
2374,246303
243,9606064

5708,442931
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343 de 131,909
344 nou 140,154 472,675
345 SEmM 200,612
346 mu 172,215 172,215
347 rek 192,759

325,672
348 la 132,913
349 3e 122,749

304,777
350 S€ 182,028
351 te 81,527

156,38
352 dr 74,853
353 VEZ 239,086
354 me 152,453 689,381
355 me 297,842
356 a 220,045 220,045
357 od 119,738
358 je 116,337

411,168
359 de 62,42
360 me 112,673
361 ne 152,062

309,882
362 kam 157,82
363 far 266,958
364 ma 198,78 896,755
365 it 431,017
366 jsn 242,749 242,749
367 miI 186,478 186,478
368 dva 330,951 330,951
369 a 53,13
370 mos3 204,276 640,439
371 na: 383,033
372 pak 334,267 334,267

-64,72976166
-56,48476166
3,973238342
-24,42376166
-3,879761658
-63,72576166
-73,88976166
-14,61076166
-115,1117617
-121,7857617
42,44723834
-44,18576166
101,2032383
23,40623834
-76,90076166
-80,30176166
-134,2187617
-83,96576166
-44,57676166
-38,81876166
70,31923834
2,141238342
234,3782383
46,11023834
-10,16076166
134,3122383
-143,5087617
7,637238342
186,3942383
137,6282383

4189,942044
3190,5283
15,78662292
596,5201335
15,05255052
4060,972699
5459,696878
213,4743562
13250,71767
14831,77174
1801,768043
1952,381533
10242,09545
547,8519933
5913,727144
6448,372925
18014,67598
7050,249131
1987,08768
1506,896257
4944,795281
4,584901637
54933,15861
2126,15408
103,2410775
18039,77737
20594,76467
58,32740949
34742,81209
18941,53199

69




373 ne 126,543 -70,09576166  4913,415802
374 ja 135,703 451,866 -60,93576166  3713,167049
375 ke: 189,62 -7,018761658  49,26301521
376 Ie 160,698 -35,94076166  1291,738349
344,035
377 Cl 183,337 -13,30176166  176,9368632
378 po 110,841 -85,79776166  7361,255906
379 kut 152,978 393,896 -43,66076166  1906,262109
380 je 130,077 -66,56176166  4430,468115
381 bu 95,528 -101,1107617  10223,38612
382 de 76,947 306,216 -119,6917617  14326,11781
383 me 133,741 -62,89776166  3956,128422
384 mizt 525,804 525,804 329,1652383 108349,7541
385 ne 171,778 -24,86076166  618,0574702
707,029
386 yeel 535,251 338,6122383 114658,248
Sum 75902,562 75902,562 0 4123376
Count (n) 386 163 386 386

Average (mean)

Varience (s%)

196,6387617 465,6598896

10710,06781

Standard Deviation (s) Foot Syllable
219,1763028 103,4894575
219 [ms] 103 [ms]
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RESUME

Tato bakalarskd prace se soustfedi na porovnani Ceského a anglického rytmu fec¢i. Samotné
srovnani je realizovdno z hlediska teoretického a ziskané poznatky jsou déle vyuzZity v praktické
¢asti této prace.

Teoreticka ¢ast prace se zabyva pfizvucnymi a nepiizvucnymi slabikami, redukci vokalu, dale
pak nékterymi suprasegmentdlnimi rysy jazyka jako je naptiklad ptfizvuk a jeho rtizné trovné
a samozfejm¢ samotnou rytmizaci promluvy.

Prakticka ¢ast se vénuje podrobné analyze dvou audio nahravek, z nichz jedna je v jazyce
¢eském a druhd v anglickém. Na zdkladé méfeni délky stop a slabik v piipadé¢ obou jazyka
a jejich smérodatné odchylky bylo zjisténo, Ze SO délky slabik je vys$si v anglictiné a SO délky

stop v ¢estin¢ vykazuje vyssi hodnoty.
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