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Preface 
This volume contains the contributions to FONETIK 2005, the Eighteenth Swedish 
Phonetics Con/erence, organized by the Phonetics group at Göteborg University on 
May 25-27 2004. The papers appear in alphabetical order. 

Only a limited number of copies of this publication has been printed for distribu-
tion among the authors and those attending the conference. For access to electronic 
versions of the contributions, please look under 
http://www.ling.gu.se/konferenser/fonetik2005/. 

We would like to thank all contributors to the Proceedings. We are also indebted 
to Fonetikstiftelsen and Letterstedtska föreningen for financial support. 

Stockholm in April 2005 
 

On behalf of the Phonetics group 
 

Anders Eriksson               Åsa Abelin               Jonas Lindh 
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Phonological Quantity in Swedish dialects: A data-driv-
en categorisation
Felix Schaeffler
Department of Philosophy and Linguistics, Umeå University

Abstract
This study presents a data-driven categorisa-
tion (cluster analysis) of 86 Swedish dialects,
based on durational measurements of long and
short vowels and consonants. The study reveals
a clear geographic distribution that, for the
most part, corresponds with dialectological de-
scriptions. For a minor group of dialects,
however, the results suggest mismatches
between the quantity system and the observed
segment durations. This phenomenon is dis-
cussed with reference to a theory of quantity
change (Labov 1994).

Introduction
Phonological quantity in Standard Swedish is
usually described as being complementary:
Long vowels in closed syllables are followed
by short consonants, while short vowels are al-
ways followed by a long consonant or a con-
sonant cluster.
This modern system has developed from a

quantity system with independent vowel and
consonant quantity, where all four possible
combinations of long and short segments (VC,
V:C, VC: and V:C:) existed. The modern sys-
tem evolved by shortening of V:C: and length-
ening of VC structures. Not all dialects of Mod-
ern Swedish have completed this change. Some
dialects kept the four-way-distinctions. This ap-
plies to a group of dialects in the Finnish-
Swedish region and in Dalarna in Western
Sweden. Another group of dialects abandoned
V:C: successions but kept VC structures. This
has mainly been reported for large parts of
Northern Sweden, but also for some places in
Middle Sweden.
There are, thus, today at least three different

quantity systems in the dialects of Modern
Swedish: 4-way-systems (VC, V:C, VC: and
V:C:), 3-way-systems (VC, V:C and VC:) and
2-way-systems with complementarity quantity
(V:C and VC:).

Aims and Objectives
In this study, a data-driven categorisation of

Swedish dialects was performed, based on
measurements of sound duration from 86 places
in Sweden and Finland.
This aimed at a categorisation of the dia-

lects that was independent of traditional de-
scriptions and categories, thus providing the
possibility to discover new dialectal groups or
typological categories.
The study is an extension of Strangert & Wret-
ling (2003), Schaeffler & Wretling (2003) and
Schaeffler (2005), motivated by an extended
data-set and methodological improvements.

Material and Subjects
The material used for this study was part of the
SweDia corpus (www.swedia.nu). It comprised
hand-segmented data from 976 speakers from
86 recording locations (usually 12 speakers per
recording location). One word pair was invest-
igated: tak vs. tack (english: roof – thanks). For
historical reasons, these two words should have
a V:C vs. VC: structure, even in those dialects
where additional quantity patterns exist. In
most dialects, the words consist of a voiceless
dental or alveolar plosive, a low vowel and a
voiceless velar plosive.
Segmentation included the vocalic phase

and the closure phase of the velar plosive. If
present, preaspiration was marked as a separate
segment, but was treated as a part of the con-
sonantal closure. Four variables were measured:
the durations of the long vowel, the short con-
sonant, the short vowel and the long consonant.
To arrive at a measure of central tendency

for every recording location, the median of each
variable was calculated for every speaker. The
median of the speaker medians for every re-
cording location then served as the value that
was used for the data-driven categorisation.
Medians instead of arithmetic means were cal-
culated as, unlike the arithmetic mean, the me-
dian is not sensitive to outliers.

Data-driven categorisation
The method of choice in this study was a hier-
archical cluster-analysis, with euclidean dis-
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tances as dissimilarity measures and the Ward
method as the linkage criterion (see e.g. Gor-
don, 1999).
Hierarchical clustering treats each object

initially as a single cluster. In the next steps, the
objects and resulting clusters are combined ac-
cording to the dissimilarity measure and the
linkage criterion, until all objects are joined in a
single cluster. The increment of the linkage cri-
terion is recorded during the process. It is usu-
ally displayed in a so-called dendrogram, that
visualises the increment of the linkage criterion
as the length of vertical branches in a tree struc-
ture. This information can be used for the selec-
tion of an adequate number of clusters.
In the present study, the recording locations

constituted the objects. Each recording location
was described by four variables: the median
durations of the four segments (the long and
short vowels and consonants).
It is often recommended in the literature to

verify a hierarchical cluster analysis with a non-
hierarchical method (Bortz, 1999). This has
been done in the present study but did not lead
to strongly deviating results. The results of the
non-hierarchical method are therefore not re-
ported here.

Results
The visual inspection of the cluster dendrogram
suggested a four cluster solution as an appropri-
ate number of clusters for the current analysis.
Additionally, the parameter η2 was calculated,
which is usually used in analyses of variance to
describe the amount of explained variance, but
has also been suggested as a criterion for the
estimation of different cluster solutions (Timm,
2002). The four-cluster solution lead to an η2
value of 0.68. For comparison, the three-cluster
solution showed an η2 of 0.32, and a ten-
cluster solution showed an η2 of 0.86. The large
increment of η2 from the three to the four
cluster solution followed by comparatively low
increments supported the four cluster solution.

Geographic distribution

Figure 1 shows a stylised map of Sweden and
the Swedish parts of Finland. The colour-cod-
ing and the numbers show the geographic dis-
tribution of the four clusters.
The clusters show a clear geographic distri-

bution. Cluster (4), n=7, separates all dialects
on the Finnish mainland from the rest of the
dialects. Cluster (3), n=23, is mainly restricted

to the Northern parts of Sweden, while the
clusters (2), n=17, and (1), n=39, are restricted
to Southern Sweden, with the exception of an
area comprising Jämtland, Ångermanland and
Medelpad. The clusters (1) and (2) show less
geographic separation, but there is a tendency
for cluster (2) to occur mainly in the South-
western parts and coastal regions.

Durational characteristics of the
clusters

The figures 2 and 3 show the distributions of
the four segment durations across the four
clusters in the form of box-plots. Figure 2
shows the distribution of V: and V durations,
figure 3 of C: and C durations.
The Finnish cluster (4) is separated from the

other clusters by longer V: and V durations and
shorter C durations. C: durations in the Finnish
cluster (4) are close to the ones in the Northern
cluster (3), but clearly longer than those in the
Southern clusters (1) and (2). Consequently, the
Northern cluster (3), as well, is separated from
the Southern clusters (1) and (2) by longer C:
durations. However, the Northern cluster (3)
shows rather long C durations, which consti-
tutes a clear difference to the short C durations
in the Finnish cluster (4).

Figure 1: Geographic distribution of the 4
clusters obtained by cluster analysis (see text).
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