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We examined the realization of stressed vowels in the dialect of Ioannina 
and the effect of the phonetic environment on them. Specifically, we 
examined the influence of unstressed high vowel deletion on the duration 
and formants of neighboring stressed vowels. The study was based on 
spontaneous speech collected in the village of Kato Pedina near Ioannina. 
Results show that stressed vowels that occur next to a syllable with a 
deleted segment (a) have longer duration than corresponding vowels 
without deletion in their environment and (b) are realized in lower 
positions in the F1XF2 vowel space than corresponding vowels without 
deletion in their environment. Furthermore, a comparison between the 
vowels of the dialect under examination and the vowels of Standard 
Modern Greek (SMG) revealed that the vowels of this dialect are realized 
higher than the corresponding vowels of SMG. More specifically, in this 
dialect, the distance between mid and high vowels is much smaller than the 
corresponding distance in SMG. In other words, the dialect mid vowels are 
realized higher than the SMG mid vowels, even when they are stressed. 
This fact contradicts the assumption that there is no quality difference 
between stressed vowels in dialects and SMG. 

Key words: stressed vowels, high vowel loss, mid vowel raising, vowel 
space 

1. Introduction 

Northern Greek dialects, as it is pointed out extensively in the bibliography, 
present us with an asymmetry between stressed and unstressed vowels: 
unstressed vowels have been widely reported to delete if they are underlyingly 
high and raise if they are underlyingly mid. On the other hand, stressed vowels 
have been reported to be stable and not undergo any changes on the surface, 
that is, stressed vowels which are underlyingly high do not delete and stressed 
vowels which are underlyingly mid do not raise, thus having the same quality as 
the vowels of Standard Modern Greek (SMG) (among others, Bogas 1964, 

 



 

Newton 1972, Kontosopoulos 1994, Trudgill 2003; however see Trudgill (this 
volume) for a different view).  

Cross-linguistically, several factors have been shown to affect vowel 
realization. First of all, the ‘maximal dispersion’ hypothesis in Liljencrants and 
Lindblom (1972) assumes that the number of vowels in a system affects their 
spectral quality. Based on this hypothesis, scholars of Northern Greek dialects 
have been presupposing that dialectal vowels, at least stressed ones, have the 
same quality as the vowels of SMG since both systems have the same number 
of vowels. However this presupposition has not been instrumentally examined 
so far, to our knowledge. 

There are several acoustic, quantitative reports on the vowel system of 
Standard Modern Greek, supporting the phonological, impressionistic report 
that the vowels in the SMG system are maximally dispersed and symmetrical 
with no overlap between them (Dauer 1980, Kontosopoulos et al. 1988, 
Jongman et al. 1989, Hawks et al. 1995, Botinis et al. 1997, Fourakis et al. 
1999, Sfakianaki 2002, Baltazani 2006). On the other hand, there are very few 
acoustic reports on dialectal vowel systems (for the Cypriot Greek dialect see 
Arvaniti, 1999 and Eftychiou (this volume); for the  Griko dialect see Romano 
(this volume); for the Cretan dialect spoken in Sfakia see Trudgill (this 
volume)). This paper presents a quantitative, acoustic examination of the 
realization of stressed vowels in a northern dialect of Greek spoken in Kato 
Pedina, in the area of Ioannina.  

One of the aims of this study, therefore, is to determine to what degree the 
dialectal vowels we examined have the same quality as their corresponding 
SMG vowels.  In this paper we offer evidence that the vowels in the dialect of 
Ioannina differ from the SMG vowels, in that they are not maximally dispersed. 
Instead, the mid vowels have a much shorter distance from the high vowels than 
the corresponding vowels of SMG.  Trudgill (this volume) reports a similar 
distribution for the vowels in the dialect of Sfakia in Crete.  

In addition to the ‘maximal dispersion’ principle, the realization of vowels 
has been shown to be influenced cross-linguistically by several other factors, 
among which are intrinsic vowel height (Peterson & Lehiste 1960) and position 
in the utterance (Pierrehumbert and Talkin 1992, Keating, Cho, Fougeron & 
Hsu 2003). Moreover, deletion of a neighbouring segment can make a vowel 
longer, a phenomenon widely known as compensatory lengthening (among 
many others, Hayes 1989, Goldsmith, 1990). Another aim of this study is to 
examine whether stressed vowels undergo changes in their realization (a) when 
there is high vowel deletion in a neighbouring syllable and (b) depending on 
their position in the utterance. We offer evidence that the vowels in this dialect 
are realized in lower positions in the vowel space when there is high vowel 
deletion in a neighbouring syllable and that their realiztaion is not influenced by 
their position in the utterance. 

 



 

In the remainder of the paper we first present the methodology of our 
experimental study in section 2.1, then, in section 2.2, the duration results and 
finally, in section 2.3, the spectral results. Section 3 offers a discussion of the 
results.     

2. Our study 

2.1. Method 

The dialect we examined is spoken in the village of Kato Pedina, in the area of 
Zagori, in Ipiros. We collected spontaneous speech material from two female 
speakers of this dialect in their 80’s, who discussed everyday matters for about 
50 minutes. They are both females in their 80s. One of the two travels often to 
Athens and because of influences of SMG in her speech was excluded. 
Consequently, the material in this paper is based on material from the second 
speaker, AP. 

Our aim was twofold: first, examine the realization of stressed vowels in 
this dialect and the influence that the phonetic environment exerts on them, and 
second, determine the degree of similarity between the dialectal stressed vowels 
and those of SMG.  

There were 168 tokens of stressed vowels in our corpus. Table 1 shows the 
distribution of each vowel in two categories, depending on whether there was 
high vowel deletion in a neighbouring syllable (with deletion column) or not 
(no deletion column). We excluded words that were focused because focus 
influences duration according to the bibliography (Baltazani, 2006). 
Table 1. Distribution of stressed vowel tokens in our corpus. 

 
Vowel With deletion No deletion 

[i] 
[e] 
[a] 
[o] 
[u] 

19 
25 
30 
11 
11 

15 
23 
10 
16 
8 

We measured the duration and spectral quality of the stressed vowels in our 
corpus. Three types of comparison were made: (a) we compared the vowels in 
the two categories shown in Table 1 to determine the effect of high vowel 
deletion on the realization of stressed vowels in this dialect, (b) we compared 
the vowels from three prosodic positions—utterance initial, utterance medial, 
and utterance final—to determine the effect of prosodic position on the 
realization of stressed vowels in this dialect, and (c) we compared the vowels of 

 



 

this dialect to those of SMG to determine whether the two sets have similar 
realization. The analysis and all measurements were made using Pitchworks 
(Scicon).  

2.2. Duration Results 

Our measurements revealed that stressed vowels in words where deletion 
has occurred have longer duration than vowels in words without deletion. This 
difference occurred consistently in all the prosodic positions. The following 
three figures show this difference for each of the three prosodic positions 
examined: Figure 1 for words in phrase initial position, Figure 2 for words in 
phrase medial position and Figure 3 for words in phrase final position. In Figure 
1, the bar for [o] in the deletion environment is missing because there were no 
words for that condition in our corpus.  
Figure 1. Vowel duration in phrase initial words with deletion (grey) and no deletion (black). 
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Figure 2. Vowel duration in phrase medial words with deletion (grey) and no deletion (black). 
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Figure 4 shows the average duration of each vowel across the three 

prosodic positions (initial, medial and final). The black bars show the duration 
of vowels in words without deletion and the grey bars in words with high vowel 
deletion in a neighbouring syllable.  

 



 

Figure 3. Vowel duration in phrase final words with deletion (grey) and no deletion (black). 
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Figure 4. Vowel duration in words without (black) and with deletion (grey). Values are averages 
across the three prosodic positions. 
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 A comparison among the three prosodic positions showed that in 
general vowels in utterance final position tend to be longer than in the other two 
positions. Figure 5 shows duration of vowels that do not have deletion in their 
environment. For all vowels except [o], vowels in utterance final position tend to 
be longer than in the other two positions. In utterance initial and medial position, 
there does not seem to be much difference in duration (again with the exception 
of [o], which is longest in utterance initial position). 

Figure 6 shows duration of vowels that have deletion in their 
environment. Among these vowels, utterance final ones show the longest values 
for only three of the five vowels, [i], [o] and [u]. The vowels [e] and [a] are the 
ongest in utterance initial position.  l

 
Figure 5. Duration in three prosodic positions: (a) initial (black), (b) medial (gray) and final 
position (striped), for vowels without deletion in their environment. 
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Figure 6. Duration in three prosodic positions: (a) initial (black), (b) medial (gray) and final 
position (striped), for vowels with deletion in their environment. 
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2.3. Spectral Results 

In this section we show (a) the effect of high vowel deletion on the quality 
of stressed vowels and (b) the comparison in quality between the dialectal 
vowels and those of SMG. 

Figure 7 shows the average values of formants from all prosodic positions 
(initial, medial, and final). Average values were used because no effect of 
prosodic position on the values of formants was found. The black line shows the 
formants of vowels with deletion in their environment and the grey line shows 
the formants of vowels with deletion. Vowels without deletion in their 
environment are realized higher in the F1XF2 space while vowels with a 
neighbouring vowel deleted are realized lower. For [u] and [ο] the graph shows 
no difference between the two vowel categories, but we believe that this is due to 
insufficient data, something that was also reported for the duration 
measurements. 

 
   

 



 

Figure 7. Average values of formants from all prosodic positions (beginning, middle, 
and end of the utterance). 
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As a reference for the comparison in quality between the dialectal vowels 
and those of SMG we relied on the formant values reported for SMG in 
Sfakianaki (2002), which involves the acoustic analysis of Greek men’s, 
women’s and children’s vowels. Since the present study is based on data from a 
female speaker, we will compare our data with only the data from female 
speakers in Sfakianaki (2002), which are shown in Table 2. 

 
Table 2: Formants of vowels of female speech in Modern Greek (from Sfakianaki, 2002). 

 
Vowel F1 F2 
i 469Hz 2571 Hz 
e 687 Hz 2231 Hz 
a 873 Hz 1699 Hz 
o 657 Hz 1219 Hz 
u 451 Hz 955 Hz 

  
Figure 8 shows that for all vowels in this dialect, the F1 value is smaller than 

the corresponding SMG F1 value. This means that the dialectal vowels are 
realized higher in the F1XF2 space than their corresponding SMG vowels. There 
is no such difference in the F2 value, except for the vowel [u], which is realized 
with a bigger F2 value in this dialect. This means that all dialectal vowels occupy 
the same position in the front-back dimension as do SMG vowels, except [u], 
which is realized in a considerably more fronted position than the SMG [u]. 
 
Figure 8. Formants of dialectal vowels (grey) and SMG vowels (black).  
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In addition to this general height difference in the two vowel systems, there 

is a further difference specifically in the realization of the mid vowels: the 
distance between the dialectal mid and high vowels is smaller than the 
corresponding distance in SMG. Table 3 shows the Euclidean distance1 between 
mid and high vowels in the dialect under consideration in the left column and 
between the corresponding SMG vowels in the right column. Bigger numbers 
mean greater distances between the two vowels measured. The distance between 
the dialectal vowels is smaller, especially so for the back vowels, a fact which is 
also evident in Figure 7.  

 
Table 3: Euclidean distance between mid and high vowels in the dialect and in SMG. 
 

 Dialect SMG 

[i]-[e] 367 404 

[u]-[o] 114 335 

3. Discussion and conclusion 
In this paper we have offered evidence for three characteristics of the vowels in 
the dialect of Kato Pedina in the area of Zagori. First, stressed vowels in this 
                                                      
1 The Euclidean distance is the square root of the sum of the squares of the difference 

between the vowel formant frequencies (ED= √ ((F1V1–F1V2)2 + (F2V1–
F2V2)2)). 

 

 



 

dialect that occur next to a syllable with a deleted segment have longer duration 
than corresponding vowels without deletion in their environment. As already 
stated at the beginning of this paper, this phenomenon can be viewed as an 
instance of compensatory lengthening (Hayes 1989, Goldsmith, 1990).  

The second characteristic of the dialectal vowels we examined is that 
vowels in this dialect that occur next to a syllable with a deleted segment are 
realized in a lower position in the F1XF2 vowel space than corresponding 
vowels without deletion in their environment. Cross linguistically, a correlation 
has been found between the duration of a segment and its spectral quality, in 
that vowels with a shorter duration tend not to fully reach their articulatory 
target, a phenomenon known as target undershoot (Lindblom 1983, 1990). In 
other words, shorter vowels often tend to be realized in more centralized 
positions in the F1XF2 space while longer vowels tend to be realized in more 
peripheral positions, which are nearer the target articulation. The data presented 
in this paper can be accommodated under the target undershoot hypothesis.   

The third characteristic of the dialectal vowels we examined arises in 
comparison to the vowel system of SMG. The vowels of SMG are arguably 
maximally dispersed and symmetrical with no overlap between them  (Dauer 
1980, Kontosopoulos et al. 1988, Jongman et al. 1989, Hawks et al. 1995, 
Botinis et al. 1997, Fourakis et al. 1999, Sfakianaki 2002, Baltazani 2006), 
conforming to the ‘maximal dispersion’ hypothesis in Liljencrants and 
Lindblom (1972), which assumes that the number of vowels in a system affects 
their spectral quality. Based on this hypothesis, scholars of Northern Greek 
dialects have been presupposing that dialectal vowels, at least stressed ones, 
have the same quality as the vowels of SMG since both systems have the same 
number of vowels. However, the results of the present study suggest that the 
dialectal vowel system does not conform to the maximal dispersion hypothesis. 
The comparison between the vowels of the dialect under examination and the 
vowels of SMG revealed that the vowels of this dialect are realized higher than 
the corresponding vowels of SMG. More specifically, in this dialect, the 
distance between mid and high vowels is much smaller than the corresponding 
distance in SMG. In other words, the dialect mid vowels are realized higher 
than the SMG mid vowels, even when they are stressed. This fact contradicts 
the assumption that there is no quality difference between stressed vowels in 
dialects and SMG. 

The results of this study are of course tentative because they are based on 
data from only one speaker. Not only data from many more speakers of this 
area should be collected, but data from other sub-varieties of the Northern 
Dialect should be examined to determine the extent of the vowel characteristics 
discovered here. Data collected from the area of Sfakia in Crete (Trudgill (this 
volume)) suggest that this phenomenon of the small distance between the high 
and mid vowels may be wide spread across dialects of Greece. 
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Περίληψη 

Εξετάσαμε την επίδραση του φωνητικού περιβάλλοντος στα τονισμένα 
φωνήεντα του Βορείου Ιδιώματος. Συγκεκριμένα, εξετάσαμε την επίδραση που 
έχει η αποβολή κάποιου γειτονικού άτονου υψηλού φωνήεντος  στη διάρκεια και 
στους διαμορφωτές των τονισμένων φωνηέντων. Το υλικό στο οποίο βασίστηκε 
η μελέτη προέρχεται από αυθόρμητη παραγωγή λόγου μιας ομιλήτριας του 
ιδιώματος των Ιωαννίνων. Τα αποτελέσματα δείχνουν ότι τονισμένα φωνήεντα 
δίπλα στα οποία κάποιο άτονο φωνήεν έχει αποβληθεί (α) διαρκούν περισσότερο 
από  τονισμένα φωνήεντα όπου δεν έχει σημειωθεί τέτοιου είδους αποβολή και 
(β) πραγματώνονται σε χαμηλότερες θέσεις στο φωνητικό πεδίο F1XF2 από 
αντίστοιχα φωνήεντα χωρίς αποβολή στο περιβάλλον τους.  Επίσης η σύγκριση 
των διαλεκτικών φωνηέντων με αυτά της ΚΝΕ έδειξε ότι τα πρώτα 
πραγματώνονται σε υψηλότερες θέσεις από τα δεύτερα. Πιο συγκεκριμένα, στη 
διάλεκτο η απόσταση μεταξύ υψηλών και μέσων φωνηέντων είναι μικρότερη 
από την ανάλογη απόσταση στην ΚΝΕ. Με άλλα λόγια τα μέσαφωνήεντα της 
διαλέκτου πραγματώνονται υψηλότερα από αυτά της ΚΝΕ, ακόμη και όταν είναι 

 



 

τονισμένα. Το γεγονός αυτό διαψεύδει την υπόθεση ότι δεν υπάρχει ποιοτική 
διαφορά μεταξύ τονισμένων φωνηέντων στις διαλέκτους και στην ΚΝΕ. 
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