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Abstract

Investigating on quantitative features of languages rhythm is a recent issue that attracts the attention of linguists.
Interval-based method is a method of studying the rhythmic quantitative features of languages. This method use
Pairwise Variability Index (PVI) to consider the variability of vocalic duration and inter-vocalic duration of sentences
which leads to classification of languages rhythm into stress-timed languages and syllable-timed ones. This study aims
to consider the rhythm of British English and Kalhori Kurdish, which is spoken in some part of west of Iran, based on
interval-based method. In order to reach this aim the duration variability of vocalic interval and inter-vocalic interval of
English and Kalhori Kurdish are measured by PVI. Afterward the outcomes of this study were compared to the existed
results of other languages. The results of this research demonstrated that the rhythmic quantitative features of these two
languages are placed among stress-timed languages.
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1. Introduction

Heartbeats, waves of the sea and birds songs are natural phenomenon that are benefited from rhythm. The word rhythm
is originated from the Latin word "oUeno¢" derived from the verb "get" which means "to flow". Plato (The Laws, book
I1: 93) defined rhythm as order in movement. Languages are among natural phenomenon which includes rhythm. Patel
(2010) stated: "Rhythm is a systematic patterning of sound in terms of timing, accent and grouping. Both speech and
music are characterized by systematic, temporal, accentual and phrasal patterning.”

In the present paper the acoustic-phonetic basis of English rhythm and Kalhori Kurdish rhythm are investigated.
Kurdish language is a branch of Indo-European languages which is spoken in vast area of Iran, Irag, Turkey and Saria
and even some parts of Middle East. Kalhori Kurdish is a subcategory of Kurdi in southern area of Kurdish language
that is spoken in west part of Iran (Gudarzi, 2003).

The first attempts of studying rhythm began by the hypothesis of relation between rhythm and duration. Lloyd James
(1940) had studied rhythm of some languages by comparing their prosodic differences. He said that the same elements
repeated at the same regular intervals of time. Pike (1945) named these intervals as 'syllable-timed' and 'stress-timed'.
Abercrombie (1967) presented the theory of Isochrony and claimed that inter-stress intervals were the same in stress-
timed languages but in syllable-timed ones inter-syllabic intervals were the same. Subsequent research added another
type to this classification as Mora timed languages in which morae are said to be near-equal in duration (Ladefoged,
1975). However, later work (Bolinger, 1965; Wenk, Wiolland, 1982; Manrique & Signorini, 1983) presented counter
arguments against the theory of Isochrones. Hense the Theory of Isocrony was violated.

On the other hand, Dauer (1983) demonstrated some phonetic and phonological differences between stress-timed
languages and syllable-timed languages. Not only he stated that syllables variety were greater in stress-timed languages
than syllable-timed ones, but also he showed that unstressed syllables had vowel reduction in stress-timed languages.
Besides, Dauer (1987) hypothesized a continuum in which stress-timed languages were placed on one end and syllable-
timed languages on the other end. This idea was supported by Nespor (1990), Bertoncini (1989), and Dasher and
Bolinger (1982).

Ramus et al. (1999) presented three factors of rhythm, the proportion of vocalic intervals in the sentence (%V), the
standard deviation of vocalic intervals within a sentence (AV) and the standard deviation of consonantal intervals within
a sentence (AC). Their findings suggested that as more syllable types show more variability in the number of consonant
and more duration variability of syllable that cause more AC and less %V, there is a negative relationship between AC
and %V.
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After Ramus researches some other attempts have done to measure the duration of speech. One of them leaded to the
introduction of Pairwise variability Index, PVI (Grabe & Low, 2002). Ladefoged and Johnson (2011: 252) accepted
four procedures to calculate PVI:

1) Identification of the interval which should be measured (vocalic interval or intervocalic interval)
2) Calculation of duration difference between each pair of adjacent intervals in the utterance

3) Division of each result by the mean duration of each pair

4) Setting up the average ratio of each pair

Grabe and Low (2002) confirmed that vocalic nPV1, normalized Pairwise Variability Index, and intervocalic rPVI , raw
Pairwise Variability Index, is a better criterion to determine the rhythmic class of languages than vocalic nPVI alone.
Their findings indicated that vowel durational variability is greater in stress-timed languages such as German and
English than in syllable-timed languages such as French and Spanish. Therefore the logic of PVI is that languages can
be classified in accordance to the vocalic durational intervals, intervocalic durational intervals and the contrast of these
successive durations (Ramus et al., 1999 and Grabe & Low, 2002).
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Where m is the number of vocalic intervals in an utterance and d is the duration of the kth interval.
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Where m is the number of inter- vocalic intervals in an utterance and dx is the duration of the kth interval.

Table 1. PVI of different languages (derived from Grabe & Low.2002)

Language nPVI rPVI
Thai 65.8 56.5
Dutch 65.5 57.4
German 59.7 55.3
British English 57.2 64.1
Tamil 55.8 70.2
Malay 53.6 66.3
Greek 48.7 59.6
Welsh 48.2 54.7
Rumanian 46.9 47.6
Polish 46.6 79.1
Catalan 44.6 67.8
French 43.5 50.4
Japanese 40.9 62.5
Luxembourg 37.7 55.4
Spanish 29.7 55.7
Mandarin 27 52

PVI have been studied by many linguists during the last decades which can approve the efficiency of this measurement
in analyzing the acoustic rhythmic features of languages (Dellwo, 2006; White & Mattys, 2007; Nolan & Asu, 2009;
Patel, 2010). Tilsen and Arvaniti (2013) called this method as "Interval-based" method.

Although many works have been done on phonetic and phenology of Kurdish language (such as Karimi Dustan, 2003
and Fatahi, 2013), none of them have considered the quantitative rhythmic features of this language.

2. Method

In order to investigate the rhythmic features of English and Kurdish, and in order to compare them with other
languages, this study use the interval-based method to measure specific aspects of rhythmic dimensions. Hence, this
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research was used Grabe andLow's (2002) method by calculating vocalic nPVI and intervocalic rPVI of these two
languages.

Therefore, 4 native speakers of English read 40 simple declarative English sentences in a silent room. These sentences
were analyzed using the software Praat. Then text grids will be made for each sentence in a way that the boundaries of
each vowel and consonant were determined. Afterward, the durational variability of vowels and consonants were
measured by nPVI and rPVI. Subsequently, all these procedures were done for 40 declarative Kalhori Kurdish
sentences which were read by 4 native speakers of this language. An example of a simple declarative English sentence
TextGrid is presented in Figure 1 and an example of a simple declarative Kurdish sentence TextGrid is presented in
Figure 2.
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Figure 1. An example of a Textgrid for a simple declarative English sentence
(I had another argument with my boss yesterday)
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Figure 2. An example of a Textgrid for a simple declarative English sentence
/eiwan jeki we sharjele ilame/. Ivan is one of the biggest city of Ilam
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3. Results

The results of the study by calculating vocalic nPVI1 and inter-vocalic rPVI of 40 simple declarative English sentences
(nPVI: 57.88 and rPVI: 67) demonstrated that British English is placed among stress-timed languages. Besides, vocalic
nPVI and inter-vocalic rPVI of 40 simple declarative Kalhori Kurdish sentences (nPVI: 54 and rPVI: 52.88) put the the
rhythmic features of this language among stress-timed languages, too. Figure 3 indicates the nPVI of these two
languages and compares them to the existed nPVI of some other languages derived from Ladefoged & Johnson,
2011:253).
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Figure 3. Comparison of English and Kurdish nPV1 with other languages nPV1 derived from Ladefoged &Johnson, 2011:253)

As you can observe in Figure 4, though the nPVI of these two languages are not differ so much their rPVI are not the
same.
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Figure 4. Comparison of English and Kurdish PVI with other languages PV1 (derived from Grabe & Low, 2002)

4. Discussion & Conclusion

The speech rhythm study is a recent endeavor in linguistics in spite of long history study of rhythm in poetry (Patel,
2010:118). As language, within the human mind, perform interpretive operation by changing complex acoustic
sequences into separate elements and organizing them into hierarchical structures to convey rich meanings, the study of
speech rhythm can be beneficial for different scientists such as biologists, poets, composers, linguists and musicians.

This study is an attempt to identify the rhythmic class of English and Kalhori Kurdish. In order to reach this aim the
rhythmic features of English and Kalhori Kurdish were measured (Table 2) and then they were compared to other
languages existed rhythmic features. The results of this study show that the rhythm of English and Kurdish are placed in
the stress-timed languages category.
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Table 2. Rhythmic features of English and Kalhori Kurdish

Rhythmic features English Kalhori Kurdish
Vocalic nPVI 57.88 54.22
Inter-vocalic rPVI 67 52.88

Science Kalhori Kurdish is spoken in some west part of Iran and Iran is country with different languages, investigating
on rhythmic features of these languages can be a good idea for further researches.

Recently, nPVI1 is used to compare language and music rhythm that have presented the trace of language rhythm of a
culture on instrumental music rhythm of that culture (Patel, 2010: 130-179). Hence, studying the nPVI of Kurdish
music can help the better understanding of this claim.
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