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Abstract

Sonority is per se a controversial topic, the definition of which poses methodological
difficulties. However, there is a broad consensus in the scientific community that sonority is
a non-binary phonological element that can be used to categorize all sounds into a
hierarchical scale (Ladefoged, 2000: 227). Using an adapted form of Fought’s sonority scale
(Fought et al. 2004), this study will analyse and compare the mean sonority values of
European languages. Additionally, it will contrast the mean values of the sonority with the
subjective perception of the languages (Kogan & Reiterer 2021), to investigate whether a
correlation can be determined. This novel approach to studying language is arguably what
sets my research apart, given that the inclusion of language perception is part of the rather
young discipline of phonaesthetics. Language perception is influenced by a myriad of factors
and consequently, identifying the phonaesthetic component, which could be described as
the emotional perception of a language, is not an easy feat. The results of the analysis will
also serve as a foundation to re-analyse older theories, such as the correlation between

climate and the sonority of a language.

Phonaesthetics is a young and promising field which, in time, will change the way we study
and conceptualise language. In everyday conversations, non-linguists often focus on their
perception of language(s), describing them as beautiful, sweet in sound, and harmonious.
Among linguists, however, studying the subjective perception of languages has long been
viewed as unscientific, which is why little research about it has been done. My thesis, by
contrast, is part of an emerging academic current that strives to reverse this trend. Not only
does my thesis address this lack of academic interest, but it emphasises that studying the

beauty of language is, in fact, crucial to understanding language itself.



Kurze Zusammenfassung

Sonoritat an sich ist ein umstrittenes Thema, dessen Definition methodische Schwierigkeiten
mit sich bringt. Gundsatzlich besteht jedoch ein Konsens dariiber, dass Sonoritdt ein nicht-
bindares phonologisches Element ist, mit dem alle Laute in eine hierarchische Skala
eingeordnet werden kénnen (Ladefoged, 2000: 227). Unter Verwendung einer adaptierten
Form der Sonoritatsskala von Fought (Fought et al. 2004) werden in dieser Studie die
mittleren Sonoritatswerte von einer Auswahl an europdischen Sprachen analysiert.
Zusatzlich werden diese Mittelwerte mit der subjektiven Wahrnehmung einer Sprache
(Kogan & Reiterer 2021) verglichen, um zu untersuchen, ob eine Korrelation vorliegt. Diese
(relativ) neue Herangehensweise an die Untersuchung von Sprache ist das
Alleinstellungsmerkmal dieser Studie, da die Einbeziehung der Sprachwahrnehmung Teil der
recht jungen Disziplin der Phonasthetik ist. Die Sprachwahrnehmung wird von einer Vielzahl
von Faktoren beeinflusst, was die Identifizierung einer phonasthetischen Komponente, die
man als die emotionale Wahrnehmung einer Sprache bezeichnen kénnte, erschwert. Die
Ergebnisse der Analyse werden auch als Grundlage dazu dienen weitere Theorien, wie die
Korrelation zwischen dem Klima indem eine Sprache gesprochen wird und dem Klang einer

Sprache, zu Gberprifen.

Die Phonasthetik ist ein junges und vielversprechendes Gebiet, das mit der Zeit die Art und
Weise, wie wir Sprachen betrachten, verandern wird. Wenn Laien Uber Sprachen sprechen,
wird oft ihre subjektive Wahrnehmung als Vergleichsbasis herangezogen, das heilst eine
Sprache wird, zum Beispiel, als schén, melodisch und attraktiv beschrieben. Unter Linguisten
wurde die Untersuchung der subjektiven Wahrnehmung von Sprachen jedoch lange Zeit als

unwissenschaftlich angesehen, weshalb nur wenig Forschung dazu betrieben wurde. Diese



Masterarbeit soll Teil eines neuen Ansatzes sein, der sich bemiht, diesen Trend umzukehren
und der Phonadsthetik einen fixen Platz innerhalb der Linguistik zu verschaffen. Die
vorliegende Arbeit fiillt nicht nur einen Teil dieser akademischen Liicke, sondern zeigt auch
dass die Untersuchung der Schonheit einer Sprache das Potential hat neue Wege der

Sprachanalyse zu erschlieRen.
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l. Introduction

The backbone of this study is the belief that there are linguistic correlates that influence the
aesthetic perception of a language. Why does one perceive, for example, French as the
language of love and German as sounding strict? In the words of the polyglot Holy Roman
Emperor Charles V: “I speak Spanish to God, Italian to women, French to men, and German
to my horse” (Brunner 2014). One approach would be to call this a collection of cultural
clichés that are solely based on the cultural history of the speakers of the language. The
other approach, which this study is based on, tries to determine the linguistic features that
cause listeners to perceive a language as erotic or structured. While this approach
acknowledges the cultural influences and stereotypes, it argues that they can not fully

explain why certain languages are perceived as more aesthetic than others.

Aesthetic research, as conducted in the fields of psychology and cognitive science in general,
focuses mostly on visual stimuli and the effects that these evoke on participants. In this case,
acoustic stimuli are subject to discussion, which is why this investigation pertains to the
realm of phonaesthetics, which is a relatively young and promising field for future research.
The first part of the thesis will introduce phonaesthetics and the previous studies that were

conducted on language perception.

As implied by the title of this thesis, the linguistic feature that this paper focuses on is
sonority. Sonority is a somewhat controversial topic, given that it does not only have a
multitude of different definitions, but also hundreds of hierarchies and scales, the purpose
of which is to rank the sonority values of sounds. Consequently, to avoid confusion, this
linguistic key feature, will be defined as it was used and understood in this thesis, and then

incorporated into a scale that suits the purpose of this study. Subsequently, the mean
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sonority value of 29 European languages will be established via transcriptions using the

International Phonetic Alphabet (IPA 2020).

The analysis of this study consists of three parts. Firstly, the mean sonority values of the
languages will be compared and used to rank said languages. In addition, this part will
contain rankings of the corresponding language families and discussions regarding the

implications (and possible correlations).

The second part of the analysis will focus on comparing the mean sonority values to the
results of the linguistic perception of the study of the Phonaesthetic Research Group. The
group is led by Prof. Dr. Susanne Reiterer and further consists of Max Sinnl, Anna Winkler,
Ziga Bogataj, Vita Kogan and the author of the present thesis. The Phonaesthetic Research
Group collaborates with the MedialLab of the Faculty of Philology and Cultural Studies at the
University of Vienna, which is led by Dr. Jorg Miihlhans. The present study forms part of a
larger project of the Phonaesthetic Research Group. Thus, the reference Phonaesthetic
Research Group (2021) will be used to give credit for the data acquisition executed by my
colleagues. The link that is embedded in this reference leads to a website that states the
publications and all of the people involved in the study. The comparison with the data of the
research project of the Phonaesthetic Research Group (2021) will address the question of
whether sonority influences one of the four factors in which the participants could rate their

aesthetic perception, namely: beauty, eros, status and order.

The third part of the analysis digs deeper into an assumption of an earlier study (Fought et
al. 2004) that suggested that the sonority of a language depends on the climate in which a
language is spoken. This idea will be taken up and investigated in the European context, in

which the present study is set.
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The discussion will pose questions along the lines of: “How erotic and chaotic is sonority?”
Or: “Can we find a ‘Celtic lover effect’?” The principal focus lies on identifying the missing
link between linguistic factors and language perception, which is an exceptionally
challenging task, given that this study is moving into academically uncharted territory.
Sonority seemed a fitting focus for this study since it is closely connected to the syllabic
structure of a language, which in turn rendered it possible to find potential correlations in
previous research. However, future research might find other linguistic features which

influence the aesthetic perception of a language.

I.1. Aesthetics & Phonaesthetics

Traditionally, aesthetics is coined as a branch of philosophy that deals with the nature of
taste, fine arts, and the appreciation of beauty. However, in rather recent scientific
development the psychological research of aesthetics started to gain momentum (Zeki 1999;
Leder et al. 2004; Leder & Nadal 2014). This is due to innovations of technical and theoretical
nature. Technical progress allowed and improved the conditions under which art and the
experience of it can be studied in the laboratory. In neuroscientific research, aesthetics were
discovered as an area of interest. And the theoretical input, such as by Leder and colleagues
(2004), offered descriptive information-processing models of the components that aesthetic
appreciation consists of. The model can differentiate between two forms of aesthetic
experience, affective and cognitive processing, which result in aesthetic emotion and
aesthetic judgements as outputs. These two kinds of experiences are believed to be linked
reciprocally (Scherer 2003; Leder et al. 2004), which means that the affective process

influences the cognitive process and vice-versa. Hence, aesthetic judgements can not only be
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seen as the product of purely cognitive influence, since the emotional processing will affect

the outcome.

I.1.1. Phonaesthetics

The term phonaesthetics, meaning the pleasantness associated with certain sounds or even
languages, was coined by none other than (linguist and author) J.R.R. Tolkien (Robbins
2013). Phonaesthetics, as viewed from a scientific perspective, is a fusion of aesthetics
research and the linguistic subfield of phonetics and phonology. Research on aesthetics
predominantly focuses on the visual sense and on the fine arts. One reason why aesthetics
research did not focus on language is that in a historical context languages were described as
“primitive” in order to ensure the hegemony of colonialist oppression (Mazzon 2021). This
notion divided languages between the “good” language of the European colonisers and the
“primitive” language of those that were oppressed. This also happened (and still happens) in
the context of oppressing the languages of minorities within a country. One well-known
example is the oppression of Catalan under the Franco regime until 1977 (Pujol Casademont
2020). However, the oppression of minority languages does not lie in the (recent) past, it is

still very present up until today.

This socio-historical context casts any ranking of languages in a poor light. Therefore, it must
be stressed that the endeavour of the present study is not to say that any language is
superior. In contrast, the present study and the project of the Phonaesthetic Research Group
(2021) try to elicit a general effect that a language has on a listener. Languages that are
judged by listeners as, for example, sounding more erotic are in no way superior to
languages with a lower rating of eroticism. The notion that some language is inherently

better than others (“linguoracism”; Gounari 2006) is rejected by the present study.
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One of the few researchers that investigated phonaesthetics is Crystal (1995). The subject of
the study was the investigation of the beauty of English words. The study includes lists of
words that were ranked as most beautiful by poets and the media, which include, just
naming a few: tranquil, golden, melody, peace, twilight and velvet. Their observations
indicate that it is impossible to completely separate the semantic component when judging
the beauty of a word. As can be observed by the small sample of words, they are, for
example, connected to abstract positive states (peace) to nature (twilight) or to luxurious
objects (velvet). However, Crystal (1995) investigated why exactly these words were chosen
of all possible candidates with a beneficial semantic association, and he did so by analysing

phonological patterns.

Jacobs (2015) analysed the beauty of words in the German language. The highest rated
German word was “Libelle” (dragonfly), followed by “Morgenréte” (aurora) and
“Mittsommernacht” (midsummernight). Further analysis suggested that the most beautiful
words describe natural phenomena and objects related to wellness. The ugliest words were
almost all swear words or linked to genitalia. Building upon their earlier study, Jacobs (2017)
investigated the subjective beauty of words by creating a novel metric for quantifying word

|II

beauty. This score is the “aesthetic potential” of a word and he calculated it by using an
adapted version of the sonority score combined with phonotactic features. “[...] [l]f a
German word features an optimal length [...], a specific combination of sonorous syllables,
semantic associations with words like ANMUT (grace) or FREUDE (joy) and is rather
surprising, it has an increased likelihood of being classified as beautiful.” (Jacobs 2017: 4-5).
This method suggests that the interplay of phonology and semantics results in words being

judged as more beautiful. Therefore a word with a beautiful meaning alone might not be

considered as sounding beautiful. A quite viral example is found in a video by Copy Cat
14



Channel (2013) which investigates, in a rather exaggerated and comedic way, how German
sounds stricter (or even aggressive) compared to English, French, Italian and Spanish.
Included in this comparison are also the German words “Schmetterling” (butterfly) and
“Uberraschung” (surprise), both arguably with a positive semantic association and a rather

unbeneficial phonetic realisation.

The beauty of spoken language, similar to the beauty of individual words, is hard to filter out
since it is also heavily influenced not only by the meaning of the words spoken but by the
individual speaker’s voices. In a poem, traditionally, content and form are inextricably
intertwined to create a dense, creative piece of writing. In an ideal setup for phonaesthetic
research, the focus could be solely put on the way language sounds, without considering the
semantic meaning of the words uttered. Apart from the semantics, the voice of the speaker
might also exert influence on the emotional response of the listener. This is best illustrated
by comparing, for instance, an actor with a trained voice and a teenager facing puberty vocal
change. If we manage to look at spoken language and subtract the cognitive processes
triggered by the semantic meaning and the influence of the individual voice, we will be left

with a pure phonaesthetic appreciation of a language.

As a matter of fact, it is virtually impossible to work with natural language and exclude the
influence of the semantic components and the speaker’s voice. In addition, the sociocultural
influence must be taken into consideration, given that it often manifests itself through
stereotypes or even (linguistic) prejudice. “[...] [W]hen dealing with natural (and not
artificial) languages it is almost impossible to identify the sociocultural influences on
aesthetic judgments (e.g., enjoying the sounds of Italian because Italy is beautiful) and the

language’s acoustic contributors (e.g., Italian is spoken rapidly with a high sonority index)”
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(Kogan & Reiterer 2020). This thesis thus strives to actively filter out the effects of the
semantics, the speaker’s voice and the sociocultural influence whenever possible: For
instance, comparing the judgements of foreign listeners is a feasible way of investigating the
beauty of a language while minimising semantic interference. The sociocultural influence will
be reduced by using lesser-known languages. To reduce the influence of the speaker’s voice,

only female voices presenting in a similar style will be used.

1.1.2. The Latin Lover Effect

Hot climate is believed to be responsible for an increased sexual drive (Demir, Uslu & Arslan
2016) and is also linked to the occurrance of specific linguistic features. The linguistic
features showcased in previous studies were: a higher percentage of CV-syllables (Munroe et
al. 1996) and a higher sonority value (Fought et al. 2004; Ember & Ember 2007; Maddieson
2018; the detailed discussion follows in section 1.5.). This connection between climate and
language will be subject to research in the current study and will play a role in the analysis of
the “Latin lover effect” (Reiterer et al. 2020). The Latin lover effect builds upon the common
stereotype of the passionate lover of Latin or Romance European origin. The Romance
languages, much as their “lovers”, enjoy great popularity. Especially the bigger Romance
languages are often named as examples for languages that sound romantic and erotic. One
can easily find articles stating the reasons why French is the language of love (Rogador
2021), that Italian is the true language of love (Kerr 2017) or why everything said with a
Spanish accent sounds sexy (Big 7 Travel Team 2010). That said, the investigation of the Latin
lover effect has the goal to shed light on whether these languages are believed to be erotic
just due to the stereotype of their amorous speakers or if linguistic factors, such as the

increased sonority, play a role (Reiterer et al. 2020).
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1.1.3. Language Perception, Emotions and the Connection to Music

Reiterer and colleagues (2020) found that the socio-cultural factors, such as the second
language experience and the voice of the speaker, explained about two-thirds of the
variation in the aesthetic judgements of listeners. However, the phonetic properties of
languages also played a significant role. Kogan and Reiterer (2021) expanded the
investigation of how linguistic features influence the phonaesthetic perception of a
language. The idea that some languages sound as beautiful as a piece of music stems from
the parallels that can be observed between the two. According to the musical protolanguage
hypothesis (Fitch 2010; Kirby 2011; Ma et al. 2019), both modern languages and music can
be traced back to one reconstructable common origin. The hypothesis builds upon the idea
that both developed from the imitation and modification of sounds of the natural
environment (e.g., sounds of other animals). Both music and language can be used to
express basic emotions and feature similar acoustic features. This is especially true when
comparing the similarity in vocal tract constraints associated with speaking and singing. An
example of this is the similarities between speech rate and tempo in music. Both are
temporal aspects that signify how many units are played or uttered in a certain time frame
(e.g., syllables per second). In situations of high arousal (emotions of anger, fear and
happiness) the tempo increases in both speech and music. Consequently, in situations of low

arousal (sadness), the opposite is true (Juslin & Laukka 2003; Ma & Thompson 2015).

When it comes to the definition of melody, music and language are nothing alike. In
linguistics, melody refers to an organised pitch pattern in speech (Patel 2010). For instance,
when analysing languages using the musical definition of melody, a paradox occurs: Those

languages that are linguistically speaking melodious would be categorised as unmelodic in
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musical terms (Kogan & Reiterer 2021). This paradox occurs due to pitch in speech having
the purpose to convey structural information and language being, in comparison to music,
generally relatively atonal (Chow and Brown 2018). Furtheron, Kogan and Reiterer (2021)
noted that languages with a higher pitch modulation (linguistic melody) have generally a
slower speech rate, and vice versa. On the one hand, the Romance languages were generally
the flattest and fastest languages in their sample. However, these languages are commonly
rated as beautiful and erotic (Latin lover effect; section 1.1.2.). On the other hand, the
Germanic and the Slavic languages showed greater variety in terms of pitch, and therefore
are linguistically speaking more melodic. Put simply, the findings of Kogan and Reiterer
(2021) suggest that the speech tempo and the flatness in linguistic melody make the

language appear beautiful and erotic.

1.1.4. Aesthetic Judgements and Sonority

A very intriguing finding of Reiterer and colleagues (2020) is the connection between
aesthetic judgements and the sonority of a language. The correlations between the factor
eros and sonority (two-tailed, r = 0,5%, P = 0,04) and the factor orderliness and sonority (r = -
0,63**, P = 0,01), were both significant. The scatterplots of the correlations are showcased
in illustration 1. Considering these findings, it can be assumed that a sonorous language is

sounding more erotic and, due to the negative correlation, less orderly or unstructured.
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scatter plot of eros factor by sonority index
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Illustration 1: Scatterplot of the correlations between the factors eros and orderliness and the sonority index of the
languages (Reiterer et al. 2020).

The connection between sonorous sounds and audial pleasure has already been
acknowledged for rankings of individual words. Feng (2017) analysed well-known brand
names and emphasised the preferential use of more sonorous open vowels (e.g., /a/, / 3/)

and more sonorous consonants, such as lateral approximants (/l/) and rhotic sounds (/r/). As
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an example, they used the brand name “Rolex”, which has the goal to reflect the smooth
design of the watches it represents. One could even go one step further and include the kiki-
bouba effect. Put simply, the effect showcases that the novel word kiki would be
instinctively associated with a sharp pointy object and bouba with an object with a rounded
shape (Kohler 1929; Ramachandran & Hubbard 2001; Cuskley et al. 2015). Both words
feature CV-syllables and high contrasts due to the usage of stops. However, bouba is
definitely more sonorous, due to the voiced stops and open vowels. The rounded shape
could be arguably associated with higher erotic properties, whereas the pointy shape could
be seen as more structured and orderly. Even though it is, admittedly, a far stretch going

from a shape to general aesthetic judgements, it reinforces the underlying idea.

The idea of the smooth versus the sharp shape in the kiki-bouba effect can be expanded to
the sounds that animals produce in the wilderness. Rendall and Owren (2010) investigated
the different associations between harsh and smooth sounds in the animal kingdom. For
example, hissing sounds, which could be interpreted as parallel to voiceless fricatives (e.g.,
/s/ or /x/), would signal hostility and high arousal, whereas smooth sounds would be
associated with relaxation. Rendall (2003) emphasises that the emotional reactions in the
animal communication system are similar to those of humans. Once again, the smooth
versus sharp sound argument could be well translated into the sonority hierarchy, with

smooth sounds being relatively more sonorous.

Focusing on sonority, the present study aims to further investigate the influence of linguistic
features on the perception of language. The data of Reiterer and colleagues (2020) was
calculated with a sample of 16 languages and in accordance with the current study
(Phonaesthetic Research Group 2021), the correlation will be investigated in a bigger

sample.
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1.2. Sonority and how to count it

One of the initial and principal steps in this thesis is to determine the mean sonority values
of European languages. These values will then be used to detect any possible correlation
between sonority and the phonaesthetic evaluation of the language. In addition, an older
theory of the correlation between sonority and climate will be discussed which will also be
based on the mean sonority values of a language. In this section, the different definitions of
sonority will be analysed. The following section (I.3.) will offer insight into the discussion
surrounding sonority. The third section (I.4.) will delve into the sonority hierarchy and the

sonority scales.

Sonority is used and defined in a myriad of ways throughout the pertinent literature, all of
which present different foci. However, basic ideas of sonority remain constant, such as the
interconnection between syllable structure and sonority. The great variety of theories looks
at sonority in different ways and offer more or less detailed sonority scales, which usually

rank the sound classes from most sonorous to least.

The first example cannot even be considered a true sonority scale, since it is just a binary
definition: In Halle and Clements (1983) the sonorant sound, with its counterpart, the
obstruent sound is defined as one of 20 features that distinguish sounds. As one of these 20
binary features, it can also be broken down to the feature of “+sonorant” or “-sonorant”,
meaning that sounds can be categorized binarily into these two groups. “Sonorant sounds
are produced with a vocal tract configuration sufficiently open that the air pressure inside
and outside the mouth is approximately equal. Obstruent sounds are produced with a vocal
tract constriction sufficient to increase air pressure inside the mouth significantly over that

of the ambient air. (Vowels, glides, liquids, nasals vs. stops and fricatives)” (Halle & Clements
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1983). In their definition of sonorant sounds, they already give us a rough distinction of
which sounds are sonorous and which are not. Even in the more elaborate sonority scales,

presented in this section, we will still find this basic distinction.

Sonorant - Sonorant
Vowels
Glides / Semiwovels Stops
Liquids Fricatives
Nasals

Illustration 2: Distinguishing sonorant and non sonorant sounds, or obstruent sounds,
according to Halle and Clements (1983).

In Peter Ladefoged’s a course in phonetics (2000: 227), sonority is defined within the chapter
that explains the basics of syllables. Sonority can be used as a tool to measure syllable peaks,
which underlines the connection between sonority and syllable structure. , The sonority of a
sound is its loudness relative to that of other sounds with the same length, stress, and
pitch.” (Ladefoged, 2000: 227) This more technical definition looks at sonority from a
phonetic viewpoint and it draws attention to the core property of sonority, namely that it
describes the relative loudness of a sound. What this means is that when someone says the
vowels [a] and [u] at a greater distance to you, you should hear the sound [a] easier. This is
mostly due to the mouth being wider open when pronouncing the sound. For this reason, [a]
is more sonorous than [u]. Ladefoged (2000: 228) created the following chart of the relative
sonority of some English sounds. As can be seen, the categories that were defined in
illustration 2 are still intact, but illustration 3 gives a more nuanced view of the sonority

levels of individual sounds.
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Illustration 3: The chart shows the relative sonority value of sounds used in the English language.
(Ladefoged 2000: 228)

The chart in illustration 3 makes it clear that the vowels are more sonorous, with the low
vowel [a] being the most sonorous of the sounds depicted. Despite being consonants, the
liguids and nasals are also characterised by relatively high levels of sonority, as depicted in
the chart above (see the sounds [I, n, m]). The least sonorous sounds are the voiceless stops
[t, k]. These rudimentary distinctions between the groups of phones seem to be consistent

with later adaptations of sonority scales.

Moreover, illustration 3 manifests the distinctive feature of sonority as described by Parker:
“As used in linguistics today, sonority can be defined as a unique type of relative, non-binary,
feature-like phonological element that potentially categorizes all speech sounds into a
hierarchical scale.” (Parker 2012: xi). Put differently, expanding the chart above, potentially
all speech sounds could be ranked from most sonorous to least sonorous. Interestingly,
Parker (2012) explicitly states that sonority is used as a non-binary feature, as opposed to

the definition in Halle and Clements (1983).
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I.3. Debating Sonority

Sonority and the related concepts have received a fair share of criticism, which in turn can
be divided into three principal lines of argumentation, each of which concerns different
aspects. The first objection pertains to the field of phonetics and questions whether a
consistent acoustic correlate exists. Secondly, the connection between sonority and the
perceptibility of an utterance is put in question. The third point of criticism challenges the
validity of the sonority sequencing principle. The following sections discuss the advantages

and disadvantages of working with sonority on these three levels.

1.3.1. Searching for an Acoustic Correlate

There is an ongoing debate on whether sonority has a consistent acoustic correlate. The lack
of such correlate would make sonority arguably redundant (Harris 2006). However, there are
a lot of correlates that have been investigated and linked to sonority. According to Parker
(2002), at least 98 different correlates of sonority have been posited. The most frequently
used physical correlate is the openness of the vocal tract (Jespersen 1970). This
measurement implies that sonorous sounds are produced with a more open vocal tract than
their obstruent counterparts. However, due to the character of a physical feature, it is
difficult to quantify this correlate. Ladefoged (2000: 227; as mentioned in section 1.2.)
defines sonority as the relative loudness of a sound when compared to sounds with the
same length, stress and pitch. The phonetic counterpart to perceived loudness is the
amplitude or intensity. Parker (2008b) states that intensity is the best way to characterize
sonority. With their measurements of the mean intensity values, they construed a formula
to calculate the mean sonority value and their sonority hierarchy (which will be discussed in

detail in section 1.4.)
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Harris (2006) especially criticises the inconsistency of using intensity as a correlate, since not
every local intensity maximum corresponds to a syllable nucleus. The problem in question
frequently arises in fine-grained local differences in the sonority of consonant clusters. For
example, in the German monosyllabic word <Spiel> we can see a fine-grained change in

sonority and could assume a smaller second sonority peak (illustration 4).

<Spiel> (game)
40 ~
0 / \
20 \
10 /

Sonority Value

lllustration 4: Sketch of the sonority peak(s) in the german word <Spiel>. The
sonority values were taken from the adapted sonority scale of Fought et al. (2004).

As seen in illustration 4, another rise in sonority and therefore intensity can be seen in the
onset of the syllable. This phenomenon arises in consonant clusters, in which the second
part consists of a stop as in /[p/. Seeing that there is no one-to-one correspondence between
every local intensity maximum and the syllable nucleus, it could be argued that there is an
ever so slight inconsistency in the correlate. However, in order to provide an even clearer
picture, the idea of using intensity as a correlate has been adapted in recent studies (Albert
et al. 2018; Albert & Nicenboim 2020; Schroer 2020). These new approaches feature periodic

energy as a more consistent correlate to sonority than intensity.
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1.3.2. The Intelligibility of Sonority

When working with sonority, one of the most frequently used arguments is that more
sonorous languages are automatically more intelligible. This argument is, for example,
employed in the research on the impact that climate has on sonority (Fought et al. 2004;
Ember & Ember 2007; Maddieson 2018). The gist here is that more sonorous languages are
used in a warmer climate, since, due to being more outdoors, the people need a language
that conveys messages better over great distances (see section 1.5.). However, it must be
stressed that there is a crucial difference between being able to hear something from a
greater distance and being able to understand the message. Sonority clearly, due to the
perception of greater loudness, helps to convey sound over greater distances. For example,
interjections that are used to focus attention on someone that is shocked or experiences
pain (e.g., “ah!”), can illustrate this. These long vowel interjections are easily heard over
greater distances, yet convey no clear message. The informational content is concentrated in
the consonants and not the vowels. Harris (2006) states: “There is an inherent property of
speech that seems at first sight paradoxical: most of the sound energy is concentrated in
vowels, while most of the linguistically significant information is concentrated in
consonants.” This is why some languages, like Arabic, have a writing system that consists
mainly of consonants. In addition, disemvoweled texts (i.e., texts in which the vowels have
been artificially removed) remain relatively good intelligible. This can be seen in short forms
used in text messages, which have the purpose to convey meaning easily without typing too
much (Boyd 2010). For example “sry” for “sorry”, “thnks” for “thanks” or even “bb” for
“baby” (Urban Dictionary 2021). This even works with bigger segments, for example in
“SMTH FR PRSDNT”, where the omission of the vowels impairs the reading flow only slightly.

However, if just the vowels of said segment “I O EIE” are presented, the intelligibility is
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completely lost (Harris 2006). Nursery rhymes can be used as an example of how even
disemvoweled speech is still intelligible, given that the vowels are exchanged in every verse
(e.g., the English nursery rhyme “I like to eat apples and bananas” or the German nursery

rhyme “Drei Chinesen mit dem Kontrabass”).

Therefore, the connection between sonority and intelligibility only works so far as to
whether a sound sequence can be heard over a great distance. Stating that a language
conveys messages better due to greater sonority, can not be supported, since sonority
seems to be only a minor influence in a complex interplay of different linguistic features
which facilitate intelligibility. Generally said, the perceptibility of speech is based on the
principle that stability is less salient than change (Ohala 1992). More influential would be
features such as syllable structure, consonant-vowel ratio and contrasts in intensity, just to

name a few.

1.3.3. The Sonority Sequencing Principle and Cluster Reductions

As mentioned in section [.3.1., consonant clusters play a crucial role in the analysis of
sonority peaks in syllables. The sonority sequencing principle (SSP) suggests that phonemes
with high sonority values are located in and around the centre of the syllable, while
phonemes with low sonority values are found at the margins of the syllable (Roca & Johnson
1999). As an ideal example, the German monosyllabic word <Trank> will be showcased in the

following illustration.

27



<Trank> (potion)
100
50 /\
40
20
0 / \

Sonority Value

lllustration 5: Sketch of the sonority peak in the German word <Trank>. The sonority
values were taken from the adapted sonority scale of Fought et al. (2004).

In the example of illustration 5, the nucleus of the syllable is /a/. The onset of the syllable
/tr/ starts with a voiceless stop /t/ which has the least sonority and builds up to a rhotic
sound /r/ which has a higher sonority level and is closer to the nucleus of the syllable. And in
the case of the coda of the syllable /nk/, the more sonorous nasal is closer to the nucleus
and the less sonorous voiceless stop is at the end of the syllable. In illustration 5 the change
in sonority is depicted by a curve, which peaks at the nucleus of the syllable. This example

shows a syllable that adheres to the sonority sequencing principle (SSP).

As already mentioned, the SSP is not always adhered to, as was described in illustration 4.
This leads to criticism of the SSP and the whole connection between sonority and the
syllable structure since its universality is in question (Harris 2006). However, an explanation
might be found in the struggle of children learning to produce consonant clusters. One
method to facilitate the pronunciation of consonant clusters is the reduction of them to just
one consonant. In accordance with the SSP, Wyllie-Smith and colleagues (2006) have
postulated that children reduce the onset consonant clusters in a manner that produces a
maximal rise in sonority, and the coda consonant clusters are reduced to produce a minimal
fall in sonority. This pattern of reduction is termed the sonority hypothesis (SH) (adapted

from Ohala 1999; Wyllie-Smith et al 2006). The SH predicts that, for example, the voiceless
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stop in the onset cluster will be retained (e.g., [pe:et] for /pfe:et/), whereas the voiceless

stop in the coda cluster will be omitted (e.g., [fin] for /fint/).

In the case of clusters with sonority reversal, as was demonstrated in the German example
<Spiel> in illustration 4, the SSP is not adhered to in the original form of the syllable. The
sonority hypothesis (SH) postulates that children will create a new syllable that adheres to
the SSP when they perform a consonant cluster reduction. The following illustration shows
another german monosyllabic word, that similar to <Spiel> (illustration 4) does not adhere to

the SSP and has a second small sonority peak.

<Stuhl> (chair)

/Jt/ cluster reduced to [t]

(0] Q
: / \ 3 / \
(T T
> 40 > 40
[/ \_ | % / N\
2 20 \ 2 20
3 / 3 /
0 \‘r T T 1 0 T T 1

lllustration 6: Sketch of the sonority values of the phonemes in the German word <Stuhl>, both in its
correct pronunciation and in the cluster reduced version that children commonly produce. The
sonority values were taken from the adapted sonority scale of Fought et al. (2004).

The consonant cluster reduction of illustration 6 (i.e., [t] for /[t/) was uttered exactly in this
way by a child during recordings made by Szagun (2004a / 2004b / 2011), which were
uploaded to the CHILDES database (MacWhinney 2000). On the left-hand side, the correct
pronunciation shows that the SSP is violated since there are two peaks in sonority in only
one syllable. The cluster was reduced according to the SH and this leaves us with a syllable
that, although it is incorrectly pronounced, adheres to the rules of the SSP. This example
illustrates how the sonority hypothesis (SH) is linked to the sonority sequencing principle

(SSP). If the child would have omitted the [t] and produced the [[], the cluster reduction
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would not adhere to the SH, since this would not result in the maximal rise in sonority in the

onset.

Using the SH, cluster reductions produced by children have been extensively examined
(Ohala 1999; Wyllie-Smith et al. 2006). Ohala (1999) reported in their study on cluster
reductions in nonsense words of 16 children, aged between 1;9 and 3;2. Reductions of onset
fricative + stop (e.g., /sp/) and fricative + nasal (e.g., /sn/) consonant clusters consistently
involved the production of the least sonorous element, while coda fricative + stop consonant
clusters were reduced to the most sonorous element. The Results of Ohala (1999) indicate
that, in general, the children’s consonant cluster reductions adhere to the sonority
hypothesis (SH). Therefore it can be assumed that even though not all syllables adhere to the

SSP, it seems that one clear syllable peak per syllable is favoured by speakers.

To conclude this section with the words of Parker (2008a: 1180): “Despite its problems,
sonority makes sense”. And hence: “If the notion of sonority had never been proposed until
this day, it would certainly be invented soon.” (Parker 2008b: 82) So to say, sonority might
have problems and unclear definitions on many linguistic levels. However, dropping the
notion of sonority altogether would do more harm than good. Sonority remains an

interesting feature, which might help to explain a multitude of linguistic phenomena.
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1.4. Sonority Hierarchy

The sonority scale or sonority hierarchy is a crucial aspect of sonority, which renders it
possible to distinguish the sound categories in (more or less) small steps ranging from most
to least sonorous. Parker (2008a: 1176) claims that the ideal sonority hierarchy would be the

same for all languages and therefore arguably a part of Universal Grammar.

“[...] Ideally we can establish a single, unique sonority hierarchy to analyze all known
languages. This is not to say that any particular language actually exploits every one
of the natural class rankings in the sonority scale. On the contrary, it would be quite
amazing (although fortuoitous) to discover such a case. Nevertheless, the explanatory
power of sonority is maximized if we ascribe it to UG, making it equally available to
all humans.” Parker (2008a: 1176)

The assumption of a universal sonority scale seems ideal, yet acoustic studies of sonority are

commonly performed as case studies of individual languages (Price 1980; Keating 1983;

Parker 2002). How universal a sonority scale can be is subject to discussion, since these

hierarchies are mostly created to categorize one language. Additionally, most often the

language in question is English or another Indo-European language.

Jany and colleagues (2007) investigated the ongoing dispute on the natural classes that need
to be distinguished in order to create a comprehensively valid sonority scale. Moreover, they
analysed how universal the ranking of the natural classes is by investigating four languages,
namely Egyptian Arabic, Hindi, Mongolian and Malayalam. The results of Jany and colleagues
(2007) indicate that the relative sonority values for the different consonant classes vary
greatly cross-linguistically. For three of the four investigated languages, a similar broad
sonority hierarchy could be established. This hierarchy ranks as follows from most to least

sonorous: glides, liquids, nasals, obstruents. The acoustic measurements to sonority show
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that even broad hierarchies are not maintained in all languages. Especially obstruent sounds
differed in their sonority values cross-linguistically (Jany et al. 2007). It can be concluded
that, as is the case with many linguistic tools, it must be taken into consideration that the
sonority hierarchy is primarily based on English as a sample language. However, the broad
consensus on a rather undetailed sonority scale shows that, to some degree, there might be

a possibility to construe a scale that is true for a large sample of languages.

In order to further investigate the structure of sonority scales, some examples will be
presented in the following sections. The illustration below shows a very detailed sonority

scale by Parker (2008a: 1177).

Natural class Sonority Index
low vowels 17
mid peripheral vowels (not [3]) 16
high peripheral vowels (not [#]) 15
mid interior vowels ([3]) 14
high interior vowels ([#]) 13
glides 12
rhotic approximants ([4]) 11
flaps 10
laterals 9
trills 8
nasals 7
voiced fricatives 6
voiced affricates 5
voiced stops 4
voiceless fricatives (including [h]) 3
voiceless affricates 2
voiceless stops (including [?]) 1

lllustration 7: Parker’s (2008a: 1177) final hierarchy of relative sonority.
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The sonority hierarchy by Parker (2008a: 1177) suggests that the basics of the previously
discussed scales are still valid. The detail of his scale shows the gradient steps within the
vowels, where the interior vowels score lowest, and the low vowels are ranked first. The
sonorous consonants, as seen between index numbers 12 - 7, are often altered in different
sonority scales. Parker (2002) claims that his ranking is based on intensity intervals, and he
goes further into the topic of the acoustic correlate of sonority: “The instrumental results
presented in this chapter strongly confirm the physical reality of the sonority hierarchy. The
five parameters studied are correlated with typical phonological sonority scales in the
following order (from strongest to weakest): intensity, intraoral air pressure, F; frequency,
total air flow, and duration.” (Parker 2002: 197, emphasis added). Acoustic intensity is often
mentioned as the correlate to sonority. However, the exact definition is the issue of an

ongoing debate (as mentioned in section 1.3.).

Parker (2002) went a step further and even created a formula to connect intensity values

with sonority values. This is showcased in the following quote:

“[N]Jot only can we conclude that sonority and intensity are very highly correlated,
but we can now go one step further and also specify the exact nature of the
relationship between them: for every dB by which intensity is increased, the
corresponding sonority rank or index increases by about .37 units (...). Another way
of stating this same fact is that there is an average difference of about 2.7 dB’s worth
of intensity between successive ranks on the sonority scale (2.7 = 1 / .37). This of
course assumes that the steps or intervals between natural classes on the sonority

hierarchy are all of the same size.” (Parker 2002: 215).

While Parker’s formula seems to be a fruitful approach, it seems unlikely that the steps
between the natural classes are always even, and even if this were the case, it would lack

any justification. Furthermore, it goes without saying that even the sounds making up a
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natural class will vary slightly in their sonority values. This is demonstrated in illustration 3,
which showed the sonority calculation of Ladefoged (2000). This chart featured [a] and [2],
which are part of the group of the low vowels, both in Parker’s (illustration 7) and Fought’s
sonority scale (illustration 8). However, they differ slightly in their sonority value. The case
for even steps can be weakened even further by looking at the grave differences between

the sonority values of nasals and fricatives (illustration 3).

The approach of Fought and colleagues (2004) to the sonority scale argues for uneven steps
between the natural classes, as indicated by the respective scale values. These associated
values for each class of sounds suggest new possibilities of using sonority. This flexibility is
also the principal reason why the sonority hierarchy of Fought and colleagues (2004) was
used as a basis for the transcription in this research. The associated scale values facilitate an

analysis of the mean sonority value of a word, a paragraph or even a language.

Sonority Scale

Class Label Scale Value Examples
A (low vowels) 100 [a, o, &]
O (mid back vowels) 80 [0]

E (mid nonback vowels) 69 le, &, 2]
U (high back vowels) 65 [u]

W (high back semivowels) 43 [w]

I (high nonback vowels) 41 [i, 1]

R (rhotic consonants) 36 [1]

Y (high front semivowels) 27 [j]

L (lateral sonorants) 17 1]

N (nasal sonorants) 9 [m, n, 1]
S (voiceless fricatives) 4 [f, s, O]
7 (voiced fricatives) 3 [v, 7, d]‘
D (voiced stops) 2 [b, d, g]
T (voiceless stops) 2 [p, t, k]

lllustration 8: The Sonority Scale of Fought and colleagues (2004: 33) which introduces scale values.
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The sonority scale of Fought and colleagues (2004: 33), as depicted in illustration 8, is slightly
less detailed than the one of Parker (2008a: 1177), as shown in illustration 7. Parker has
some more categories for natural classes and distinguishes between rhotic approximants,
flaps, and trills, which are all summed up as rhotic consonants in Fought’s sonority scale.
However, Fought and colleagues separated semivowels into two categories, while Parkers
Hierarchy only mentions glides as one category. Interestingly, the scale of Fought and
colleagues counts the schwa as a regular part of the vowels group, whereas Parker ranks all
interior vowels lower than the rest of the vowels. Ranking the schwa lower seems very
intuitive since it is often described as a “neutral” vowel (McArthur et al. 2018). One other
slight difference is that Faught and colleagues rank all fricatives higher than the (oral) stops,
which Ladefoged also did (as shown in illustration 3). However, Parker (2008a: 1177)
distinguished the fricatives and stops primarily by their voicedness and secondarily by the

articulation type.

The introduction of scale values is a unique characteristic of the sonority scale of Fought and
colleagues (2004: 33) and makes it a powerful tool. It is thus hardly surprising that the scale
values represented the primary argument for using this particular scale as the basis for the
analysis in this study. In addition, this scale impresses due to its attention to detail.
Comparing the sonority hierarchies of Parker (2008a) and Fought and colleagues (2004), it
became clear that every scale has its advantages and disadvantages. Creating a brand-new
scale, however, would complicate any comparison of the findings of the present study with
previous research. Moreover, there are (arguably) too many sonority scales out there
already. Consequently, an adapted version of the scale of Fought and colleagues (2004) will
be used to analyse the language samples in this study and the adaptations will be presented

in the methods section (section 11.1.).

35



I.5. Climate and Language

A series of pioneering studies (Munroe et al. 1996; Munroe & Silander 1999; Ember & Ember
2000; Munroe et al. 2000; Fought et al. 2004) investigated the connection between linguistic
features and climate. The features in question are the proportion of CV-syllables (consonant-
vowel syllables) and the sonority score of languages. For instance, Munroe and colleagues
(1996) suggested that languages spoken in warmer climates have a higher percentage of CV-
syllables. In addition, Fought and colleagues (2004) suggested that languages have a higher
sonority score if spoken in a warmer climate. The assumption behind this is that people in
warm climates generally spend more time outdoors and therefore need a language that
facilitates communication over a greater distance. Consequently, the languages of warmer
climates are said to have adapted to accommodate more CV-syllables and a higher mean
sonority value, since sonorous sounds are easier to hear over greater distances and CV-
syllables provide the highest contrast (Ember & Ember 2007). In the following sections, more
recent findings and additional implications that are based on these pioneering research

projects are presented.

1.5.1. Acoustic Adaptation Hypothesis

Birdsong lacks complexity in comparison to the human language. However, the findings on
the Acoustic Adaptation Hypothesis that are mainly focusing on birdsong were adapted by
Maddieson (2018) in order to investigate the connection between Climate and Language.
The Idea behind this investigation is that like birds, human cultures adapted their languages
in accordance with the climate in which they reside. The Acoustic Adaptation Hypothesis is
supported by clear evidence for birdsong (Seddon 2005). The Hypothesis proposes that the

acoustic communication of birds, as well as other species, is influenced by the environment.
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The analysis of Boncoraglio and Saino (2007) indicates that the vegetation in the habitat of a
bird species correlates with changes in properties of the song of said animal. The changes
were found, for example, in modulations of the maximum frequency and the frequency
range in the birdsong. The basic idea of the Acoustic Adaptation Hypothesis can be summed
up as follows: The environment, and not only the acoustic aspects of it, has an influence on
the acoustic communication of the species that live in it. The adaptation of the
communication functions in order to ensure a faithful transmission in complex environments

and to surpass these obstacles (Maddieson 2018).

In order to adapt the idea of the influence of the Acoustic Adaptation Hypothesis on human
language, Maddieson (2018) investigated the effect of temperature on the sonority of
language. In their study sonority was used in its binary definition (sonorant versus obstruent
sounds; Halle & Clements 1983) and the acoustic material was scanned for sonorous time
fractions. The sonority score represents the percentage of sonorous material in a recording

of a speech of one language.

The speech material is taken from a Christian organisation, which offers recordings of
religious texts in a multitude of languages. Maddieson (2018) mentions drawbacks from
using religious material of the Christian faith and for using recordings that were not
produced in a controlled environment. However, the drawbacks they acknowledge, the
occurrence of non-indigenous biblical names (such as Noah and Jesus) and the fluctuation in
sound quality, are far from conclusive. Even though, it is clear that the convenience of such a
premade databank is very advantageous, the usage of Christian texts poses a grave problem.
Especially in the context of researching languages of the world, this practice is highly

problematic due to the oppression of different cultures and the missionary work in the
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historical context of colonisation. The usage of Christian material in non-European cultures

as a sample text is not providing a representative impression of the language.

To further underline this argument, even in a highly Catholic-dominated context as in
Austria, the usage of the church language will not give a good overview of the language
variety that is used in this country. For this reason, sacral words are used only separated
from the rest of the language in dialect research (Pfalz 1925; Fanta-Jende 2020). For
instance, the diphthong <ei> varies greatly in the Bavarian dialects of German. Conversely, in
sacral words, these variations do usually not occur. For example, common words like “Stein”
(stone) and “Bein” (leg) would feature the version of the diphthong <ei> which is typical for
the dialectal region (Kranzmayer 1956). In contrast, sacral terms, like in “Heiliger Geist” (holy
ghost), would not feature the same version of <ei>. This distinctness of the specific jargon
that is used in relation to the Christian church will highly influence the outcome of the study
of Maddieson (2018). Hence, this must be considered as a major limitation when looking at

the results of this study.

The results of Maddieson (2018) show a highly significant correlation between the sonority
score and the climate of the environment in which a language is spoken. In this study 100
languages from all over the world have been included. Their findings suggest that languages

that are spoken in parts of the world with a hotter climate are generally more sonorous.

1.5.2. Climate, Family and Sprachbund

In order to clarify the influences on the correlation between sonority and climate, the
language family and the Sprachbund must be incorporated into the analysis. Maddieson
(2018) investigated the effects of the 49 different family classifications they found for their

sample and states as follows:
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“A standard objection to claims of any external influence on language structure is
that the differences said to be associated with the external influence are simply
inherited differences from ancestor states. That is, they can be explained by
membership in different language families. In the present case, this is difficult to
refute.” (Maddieson 2018: 5)
The objections that are mentioned were statistically analysed by Maddieson (2018), and it
showed that the overwhelming majority of the variance in the sonority score can be
explained by the language family. In this study only the impact of the language family was
taken into account, the Sprachbiinde (geographically associated languages that do not have
to be in the same family) which explain effects of neighbouring languages adapting to each
other, were not included in Maddieson’s study (2018). The argument that language family
and Sprachbiinde can explain the correlation between sonority and climate will be referred
to as the Sprachbund Hypothesis. Interestingly, Sprachbiinde, in contrast to language
families, are often construed around geographical features, for example, the Alps (Gaeta &
Seiler 2021) or are confined to distinct regions, such as the Balkan Peninsula (Sawicka 1997).
This triggers a sort of hen-egg problem since it is not clarified if the creation of Sprachbiinde
is prior to the adaption to the climate or vice versa. The question of whether the
environment, in which a language is spoken, per-se has an influence on the sonority will be

investigated in this study.
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I.6. Rationale & Hypothesis

The motivation in focusing on phonaesthetic research lies in uncovering the emotional
responses that languages trigger, which is sort of voyaging in uncharted waters. There are
only a few earlier studies on phonaesthetics and they mostly focused on individual words.
For example, Crystal (1995) analysed the aesthetics of English words and Jacobs (2015) of
German words. However, the notion, introduced by Reiterer and colleagues (2020), to

analyse the perception of languages revolutionised the approach to phonaesthetics.

It is well established that, for example, the fine arts trigger emotional responses, and the
scientific research on this topic has gained great momentum in the last 20 years (e.g., Zeki
1999; Leder et al. 2004; Leder & Nadal 2014). This rather young development in researching
aesthetics with psychological tools can be adapted to the research of phonaesthetics. Are
languages able to trigger emotional responses like fine art? A forum entry under the

guestion of why it is enjoyable to hear spoken French, states the follows:

“The French language reminds me of the color palette of a Claude Monet
impressionist painting - filled with bright light; and a mix of baby and sky blue, canary
yellow, lime/tea to yellowish-green, or rose/pink red, | feel transformed to a
beautiful French Sunday picnic. It feels like much craft and care was put into how the
painting is made, yet the painting is done, simply, in plein-air. The French language is

a mix of refined beauty hidden with complex logic and depth.” (Chen 2017)

This forum entry shows, with a very colourful description, that indeed language can trigger
emotional responses just like a painting of Claude Monet. In popular media and travel

journals, it is often stated that a language sounds erotic and romantic (e.g., Big 7 Travel
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Team 2010; Kerr 2017; Rogador 2021) or strict and harsh (e.g., Copy Cat Channel 2013).

However, these emotional categorisations are relatively untouched on a scientific level.

Building upon the research of the Phonaesthetic Research Group (2021) the present study
wants to shed light upon the influence of sonority on phonaesthetic language perception.
Sonority was chosen since on a smaller scale the pilot study by Reiterer et al. (2020) showed
promising results. Furthermore, sonority is also subject to an ongoing debate of the
connection between languages and the environment in which they are spoken (Fought et al.
2004; Ember & Ember 2007; Maddieson 2018; section 1.5.). This makes sonority a very
interesting feature, where alone the definition and the scale of it could be subject to an

extensive research project.

1.6.1. Hypothesis

This section focuses on the hypothesis that this study is based on and which will be tested
after calculating the mean sonority score of a language using the sonority scale and the
theoretical background described in the previous sections. The underlying research
guestions can be separated into two separate hypotheses that use different methodological

approaches.

The first part of the hypothesis compares the sonority data to the results of the research
project of the Phonaesthetic Research Group (2021). The phonaesthetic research project
elicited the aesthetic judgements of 144 participants on a broad sample of European
languages. The participants had to listen to a recording of a female speaker of “The North
Wind and the Sun” in the respective language. The aesthetic judgement is separated into

four factors which were derived from the pilot project of the Phonaesthetic Research Group
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(Reiterer et al. 2020; Kogan & Reiterer 2021; Phonaesthetic Research Group 2021), namely
Eros, Beauty, Orderliness, and Status. Expanding said pilot project, the assumption was made
that sonority is one of the linguistic features that have an influence on the perception of
language. The influences were present especially in the judgements of eroticism and

orderliness of the languages.

The study from Jacobs (2017), which uses individual words instead of a mean value per
language, suggests that the sonority of a word influences the perceived beauty (see section
I.1.1.). While the design set-up of Jacobs (2017) differs from the approach used in this thesis,
the connection of sonority and beauty is still relevant in this context, seeing that it was

formulated in a broad sense. Hence this hypothesis will also be tested.

The hypothesis of this block is formulated as one main hypothesis and three sub-hypotheses:

1. The mean sonority of a language influences the aesthetic judgement of it.
1.1. More sonorous languages are perceived as sounding more erotic.
1.2. More sonorous languages are perceived as sounding less orderly (i.e., more chaotic).

1.3. More sonorous languages are perceived as sounding more beautiful.

The second part of the hypothesis focuses on the study of Fought and colleagues (2004),
whose sonority hierarchy is also the basis for the scale used in this study. In their research,
they state to have found a correlation between sonority and climate. A sample of 60
languages from around the world was used and organised according to their mean sonority
value and the climate zone they are natively spoken in. The argumentation for the causes of
it seems somewhat far-fetched, yet their findings of more sonorous languages being spoken
in warm and hot climates seem intriguing (see section |.5.) Since the present paper focuses

only on Europe and not the world, this theory will be slightly adapted to fit the purposes of
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the investigation. Reiterer and colleagues (2020) have found that the Romance languages
have a relatively high sonority value and argued for the Latin lover effect (see section 1.1.2.).
Additionally, a smaller pilot project conducted for the purposes of the present study has
identified a general tendency, namely that the language areas in Europe’s South and West
are dominated by more sonorous languages, while the Northern and Eastern language areas

comprised less sonorous languages. Hence the following hypothesis:

2. The mean sonority value of a language correlates with the geographical area in which

the language is spoken.
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Il. Methods

As aforementioned, the phonaesthetics of language perception is a fairly new field of
linguistic research. To begin with, the dimensions in which (the beauty of) a language can be
described must be defined. Reiterer and colleagues (2020) introduced a set of 22 descriptors
that can be used to describe the aesthetics of a language. These were, sorted alphabetically:
Beauty, Coolness, Culture, Elegance, Eroticism, Fashion, Fun, Generosity, Importance,
Intelligence, Melody, Memorability, Orderliness, Pleasantness, Romanticism, Seductiveness,
Sexiness, Softness, Status, Sweetness, Wealth and Welcomingness. The length of this list
already suggests that some of these dimensions can be combined into bigger features (or
categories), which in turn were created by an exploratory factor analysis. Additionally,
familiarity with a language and a separated judgement of the voice of the speaker in the
recording were elicited. The results of the exploratory factor analysis slimmed the
dimensions down to five, namely Beauty, Status (and Culture), Eros, Orderliness, and
Sweetness (and Softness). For the present research of the Phonaesthetic Research Group
(2021), the factors were further limited to four, by incorporating Sweetness into the Beauty
dimension. The factors in the new experiment were named as follows: “Erotic / Sexy”,

“Beautiful / Sweet”, “Status” and “Orderly / Structured”.
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II.1. Adapted Sonority Scale

Class Label Scale Value | All Phonemes of the N=29
low vowels 100 3,2 & 0a,e, A D,

mid back vowels 80 0, Y,

mid nonback vowels 69 € & 39,0 ®H6,3,

high back vowels 65 u, w, o,

high back semivowels 43 w,

high nonback vowels 41 i, Ly d i,

rhotic consonants 36 1, 1, 1, B (R,

high front semivowels 27 i, v,

lateral sonorants 17 I, A4 |

nasal sonorants 9 m,nnn mn’,
voiceless fricatives 4 f,s,0,h¢x [ hestx
voiced fricatives 3 v,z 0,J Y B h 3 B 2
voiced stops 2 b, d g1 d

voiceless stops 2 p,t k¢t ?

lllustration 9: The adapted sonority scale, using the values of Fought and colleagues (2004). All of the Phonemes that were
used in this study in the sample of 29 languages are shown in the third column. ([*] Nasalization is counted separately with
the scale value of the nasal sonorants)

The table above illustrates the final version of the sonority scale as it was used to calculate
the mean sonority values of the languages used in this study. As mentioned above, both the
basic structure of the scale and the scale values derive from the sonority scale used by
Fought and colleagues (2004), as shown in illustration 9. The biggest advantage of this scale
is that it features scale values that enable the analysis of the mean sonority value. The list of
phonemes, in the third column of the table above, shows all representatives that were used
in the transcriptions of the 29 European languages that constitute the sample of this study.

The phones were added and classified individually after occurring in the sample text of “The
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North Wind and the Sun” of each language. This adapted table with all mentioned phones

was used to calculate the sonority values via a python program.

I1.2. Procedure

11.2.1. Language Sample

A total of 29 European languages are featured in this study. The language choice was
streamlined with the sample of the main experiment in the Phonaesthetic Research Group
(2021) to ensure comparability. Of the ones used in the principal experiment, two languages
had to be dropped since no adequate sources for IPA transcriptions were available, namely
Maltese and Corsican. Additionally, seven languages have been added to the sample, since
the higher recognition rates of these do not interfere with the mean sonority value, which is
the primary feature investigated in this study. The languages that were added are Spanish,
French, ltalian, Croatian, German, Russian and English. To compare the results of the
additional languages, data of the study of Kogan and Reiterer (2021) is used, where the
phonaesthetic judgements were elicited with the same method as the follow-up study

(Phonaesthetic Research Group 2021), which is currently under progress.

The sample texts used for this study are mainly based on phonological illustrations in the
Journal of the International Phonetic Association. These transcribed texts are based on the
translation of Aesop’s fable called “The North Wind and the Sun”. The reason why this
specific textual basis was chosen is primarily a practical one: it is a standard in cross-linguistic
research and the text is translated in almost all languages. Using a semantically parallel
corpus ensures greater comparability across languages since the genre and the length of the
texts are fairly constant. While opting for “The North Wind and the Sun” is often (rightfully)

criticised for having a cultural bias towards Europe, this is not necessarily a disadvantage in
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the context of this research seeing that it might have facilitated finding adequate

translations of the fable in all European languages analysed in this study.

Some of the transcripts were in an older IPA style or had an adapted version of the
translated “The North Wind and the Sun” as a basis for the transcription. For the analysis,
the older symbols were interchanged with the new ones so as to render the texts
comparable. If the sample text differed from the transcript and the acoustic stimuli of the
Phonaesthetic Research Group (2021), it was determined if the text was still suitable for the
purpose. The differences were then coded in four categories, ranging from no divergence to
major divergences. For example, the French version was coded as containing a minor
divergence since the sample text used the French noun “bise” for the “North Wind”, while it
was literally translated as “vent du nord” in the voice recordings. Since only one nominal
phrase changed in this particular case and the rest of the text was identical, it was coded as

having minor divergences.

11.2.2. Transcription and Analysis

After reviewing the IPA transcriptions of “The North Wind and the Sun”, the phonetic
transcriptions were restructured and adapted in order to render them suitable for the
sonority analysis. The transcriptions provided in the illustrative articles of the Journal of the
International Phonetic Association ranged in complexity. To ensure comparability, all of the
transcriptions were thus simplified and supplementary information such as stress, secondary
articulation, and quantitative marks, were excluded. Some transcripts even offered optional
phones. However, prioritising practicality, the transcriptions were kept as simple as possible,

meaning that every optional phone was omitted.
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The simplified transcription was then analysed via a sonority calculating program created
with python specifically for this thesis. Said program used the adapted sonority scale
(illustration 9) as a basis and calculated the mean value of sonority as well as the sum of the
phonemes in the text. This mean value of sonority will be used to compare the sonority of

the languages analysed.

11.2.3. Aesthetic Judgements

This section will briefly describe the methodology of the study that was used to elicit the
aesthetic judgements of languages. This study is based on the project of Reiterer and
colleagues (2020) and expanded the sample of languages. The present analysis uses data of
the previous studies (Reiterer et al. 2020, Kogan & Reiterer 2021) to compare the languages
that are not part of the sample of the ongoing research project of the Phonaesthetic
Research Group (2021) since it focuses on languages that are generally less familiar. The
studies mentioned before were all conducted online, which means that the participants
were in an uncontrolled environment. The stimuli of this study are recordings of female
voices of “The North Wind and the Sun” in 23 European languages, namely: Albanian,
Breton, Catalan, Corsican, Czech, Danish, Estonian, Finnish, Greek, Hungarian, Icelandic, Irish,
Latvian, Maltese, Norwegian, Polish, Portuguese, Romanian, Slovene, Swedish, Turkish,
Ukrainian, and Welsh. Corsican was later excluded since the recordings were generally rated
worst, which was due to the recording per se lacking in quality and not due to the language
being generally disliked. For each language, at least two different female voices were
recorded to identify differences in the ratings of the voice alone. The recordings are part of

the research database of the Phonaesthetic Research Group (2021).

48



The evaluations of the phonaesthetic perception of the languages were elicited by using four
freely movable scales for each phonaesthetic dimension (Beauty, Eros, Status and
Orderliness). The opposing ends of the scale were marked with corresponding smileys.
Familiarity of a participant with the language was also elicited and accompanied by a
gamified task that lets the participants guess which language they just heard. They could
either guess the language itself or the language family. A demographic questionnaire, which
was designed to obtain information regarding age, gender, nationality, educational

background as well as the languages that the participants use, was also part of the research.

11.2.4. Statistical Analysis

The statistical analysis of this study will be performed in two separate parts. The first part
focuses on the correlation between the mean sonority value and the results of the
Phonaesthetic Research Group’s study on language perception and the preceding pilot study
(Reiterer et al. 2020, Kogan & Reiterer 2021, Phonaesthetic Research Group 2021). The
mean sonority value of an individual language will be compared with the aesthetic
judgements divided into four categories, namely: Eros, Beauty, Status and Order. The
phonaesthetics study has a total of 144 participants, their data was adapted so that the
judgements on the languages they speak were excluded. The bivariate correlations are
measured with one-tailed Pearson correlations in SPSS. A one-tailed correlation was deemed
fit for this type of research since it studies the influence of sonority on aesthetic judgements
and not vice versa. Any influence of the aesthetic judgements on sonority, which is regarded
as a feature of the language, can be discarded, given that judgements about a language

cannot interfere with the structure of a language.
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The second part of the statistical analysis focuses on determining whether there is a
correlation between the mean sonority value of a language and the area in which a language
is spoken. Said language area will be represented by a language hub (i.e., a linguistic centre).
The purpose of these language hubs is to serve as a reference point for the longitudinal and
latitudinal data. Bigger cities in the area where the language is spoken were used as
language hubs, for example, the capital of a nation where the language is primarily spoken
(for pluricentric languages the biggest capital was chosen) or a larger city in the area where a
minority language is spoken. The data of the geographical location is derived from the
Latitude and Longitude Finder (2021). Using this data, two one-tailed Pearson correlations
were calculated: the first one between the mean sonority value and the latitudinal data and
the second one between the mean sonority value and the longitudinal data. The correlations

were calculated in SPSS.
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Ill. Results of the Sonority Analysis

The results will be discussed for each language individually and grouped in their respective
language family. In addition, language and language family specific information will be
provided and discussed so as to explain the linguistic, geographic, and cultural background.
The sample is grouped into three big language families consisting each of 6 languages, i.e.,
the Romance, Germanic and Slavic language family; two small groups of 3 languages, the
Celtic and the Finno-Ugric language family; and the remaining 5 languages which are the sole
representatives in this sample of their language family, namely Greek, Basque, Albanian,

Turkish, and Latvian.

lll.1 Celtic Language Family

The Celtic language family has a mean sonority level of 39,3 and is therefore first in line of
the five families analysed in this study. Analysing the Celtic languages turned out to be
rather difficult due to issues with standardisation, given that there were stark contrasts
between the voice recordings and the phonetic illustrations in the Journal of the
International Phonetic Association. We will now look in detail at the three Celtic languages
that are included in the sample, namely Breton, Irish, and Welsh, in the order of their mean
sonority level. All three languages are part of the Insular Celtic subgroup of the Celtic
language family. According to Bell and colleagues (2021: 1), all Celtic languages have a verb-
initial word order and a system of initial consonant mutation. However, the historically
present phonological triggers for the alternations are absent or opaque in modern Celtic

languages.
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11.1.1. Breton

Breton is part of the Brittonic family subgroup of the insular Celtic language family, which
makes it a close relative of Welsh. In the Journal of the International Phonetic Association,
two articles contained transcriptions of Breton using different dialects. The Breton of the Isle
of Groix (Ternes, 1975) used a translation of “The North Wind and the Sun” which bore only
little resemblance to the text of the recordings of the Phonaesthetic Research Group (2021).
The Breton transcription of the Treger dialect (Hewitt 1978) was closer to the recordings, yet
there were still major deviations in sections of the transcription. Said deviations have to be
accounted for when comparing the data to the findings of the Phonaesthetic Research
Group (2021). Arguably, these difficulties arise due to the lack of a standard version of
Breton, which in turn may be caused by sociolinguistic neglect and oppressive language
policies, considering that Breton was banned in France until the late 1960s. Even today, the
language is ranked as “severely endangered” by the Atlas of the World’s Languages in

Danger (UNESCO 2021).

The Treger dialect of Breton is spoken in the north of lower Brittany and is not a
homogeneous idiom. However, it is spoken (more or less) uniformly throughout the Treger
area, with certain phonological, morphological, and lexical features that differ from other
Breton dialects. In the following section, the simplified transcription that was created for the
analysis will be presented and discussed. This transcription is based on the illustration of the

Breton Treger dialect of Hewitt (1978).
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1. Transcription of Breton

awel n anternoz ag n ewal wa tabytal pini wa ahréa pa wa
dgd e beazur o fon paked ne vantel dom nom glewed e
wan n ini kenta a lakefe a beazur da dena i vantel héz
ncehe vize gweled kréoh wid igile a sety awel n anternoz da
hwezad gwasa ma hale met wasoh a ze hweze startoh a ze
pake a bea3ur ivantel indro ded ag aben a fin da po wezed
awel n anternoz da glask ober a ncehe n ewal tom da bara
warnd ag a beazur dysty da dena i vantel a vise wa ret

mat da awel n anternoz dzav wa kréah n ewal witd

First and foremost, it has to be noted that the stress is not marked in the transcription, since
it does not influence the mean sonority level. Gemination, which occurs for example in
[fonn] (2nd line) has been eliminated in all texts in order to keep them comparable, therefore
the geminated [n] is only represented by one phoneme. If there was an optional phoneme as
in [a'hré3] (1*" line) the optional [r] was also discarded, since only a few transcriptions even
gave optional phonemes in the first place. In addition, some vowels in the original
transcription were marked as centralised as in [awél] (1% line), yet centralising an [e] creates
a sound that is very close to schwa [a] sound. Therefore, the centralization was also replaced
by a schwa, as illustrated by [ewal] (1* line), so as to keep the transcription as simple and

comparable as possible.

According to the present study, Breton has a mean sonority score of 41,5 and the
transcription consists of 397 phones in total (the nasalisation, as in [dend] is counted as a

separate phone).

111.1.2. Irish

Irish, also referred to as Irish Gaelic, is part of the Insular Celtic languages and therefore a

more distant relative of Breton and Welsh. As an official language in the Republic of Ireland
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and a recognised minority language in the United Kingdom, lIrish is still spoken as first
language in areas on the western coast of Ireland, especially in the counties of Cork,
Donegal, Galway, and Kerry. The lowest rate of Irish speakers on the island of Ireland is in
Northern Ireland, which belongs to the United Kingdom. The regions in Ireland in which Irish

is the dominant language are referred to as the Gaeltacht regions (Chasaide 1995).

Since there is a poor correspondence of letter to sound, a transcription in IPA is crucial to the
understanding of spoken Irish. The transcript that is used in this study is based on the speech
of a native of Derrybeg (Doiri Beaga) in the County of Donegal in the northwest of the
Republic of Ireland (Chasaide 1995). In the following section, the transcription will be
analysed. It was adapted from the illustration provided by Chasaide (1995). This
transcription has major divergences from the sound files of the Phonaesthetic Research

Group (2021), yet it was still the most adequate rendition available.

2. Transcription Irish

vi an yi aduaj 1s an jrian a3 aragal Ia gela |a fal amah caku dan
vert aba ¢rega nara hanit tagtali an balah agas kloka teh

a Xxagu €32 denti ¢ad gar an dina ba ¢rega an dina ba luags

9 horhu ar an tagtali @ xloka wint do 1n¢in hed an yi aduaj
xyh tren 1s @ hyku le¢a ah a ved is @ hed ¢i ¢a ba lu¢a @ han
an tactali o xloka hart fa du da agas sa deru diri an yi

aduaj as an iarart an¢In lynri an jrian ga teh agas win an
tactali da @ xloka laehrah byn agas ar a doj ¢in bejan dan

yi oduaj @ adwal g¥rab i n jrian o ba laedra dan vert

The adapted transcription leaves out the indications of stress and the secondary
articulations. Since the place of articulation only distinguishes the sonority levels of the
vowels, the secondary articulation of the consonants does not contribute to the sonority
level. For example, in the Irish transcription, palatalization and velarization appear
frequently: in [w¥Initi] (4th line), both secondary articulations appear in one word, which was
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simplified as [wint] in the adapted transcription. Leaving out the indications for the
secondary articulation was necessary to keep the transcript as simple as possible without

losing any valuable sonority-related information.

The mean sonority value for Irish is 38,7 which makes it the 2" most sonorous language of
the Celtic language family, yet only the 8" most sonorous in comparison to the total sample.

The sum of phones in this transcript is 406.

l11.1.3. Welsh

Welsh is part of the Brittonic Celtic languages and therefore more closely related to Breton
than to Irish. The phonetic description of Welsh has a long history, dating back to 1882
(Sweet 1882), when the transcription that was used as a basis for the analysis is of the
Northern Welsh dialect family was created. Efforts of revitalizing the Welsh language that
started in the 1960s succeeded in maintaining Wales as a nation bilingual: both de facto and
de jure (Morgan 2001). Two key pieces of legislature in this context are the Welsh language
acts of 1967 and 1993. The western parts of Wales show, in agreement with the Irish data
(11.1.2.), a greater percentage of Welsh speakers. According to Stats Wales (2020), around

30% of Welsh residents report that they are able to speak Welsh.

The transcription of the illustration is based on the speech of a Northern Welsh native
woman, born and raised on the LIyn Peninsula in the county of Gwynedd (Bell et al. 2021: 3).
In contrast to the samples of Breton and Irish, in this case, the voice recording of the
Phonaesthetic Research Group (2021) matches the adapted transcription perfectly. The
illustration of Bell and colleagues (2021: 21) offered both a broad phonemic and a narrow
phonetic transcription. For the purposes of this study, the latter was chosen, since it offers

greater detail.
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3. Transcription Welsh

roid gwint o gokled er heil an detla pe in ohoneint 210 gravev pen deif
teiBijor heipijo weti ei lepjo m3 klokin kanes katinesénts meir in o lwidei

iju neit 1r teiBjor dani jer glogin gntse vader in krave ane ve xaB23 gwint

9 gokled kin geleted egoa getei 3n po vuije xaBei @ mijev tin taneir teibior

ei glokin emdena ek an a diwed peitiod gwint @ gokled er i amdrex ane
skleiniod ar heil 3n dempeit ak an siB pin tanad a teibijor ei glogin ak vati r2d
o rheit i wint @ gokleB gatnepat meir heil 2jd o kravev ohonints

The illustration of northern Welsh came without stress indication and therefore none is
found in the adapted form either. Since voiceless stops already construe the least sonorous
group, aspiration was not additionally indicated in the adapted transcription. As with the
other two Celtic languages, secondary articulation, in this case labialization and
palatalization, were discarded to simplify the transcript. These phenomena can be found, for

example, in [p"e’] (1% line), which was transcribed as [pe] in the adapted version.

Welsh seems to be the least sonorous of the representatives of the Celtic language family,
yet it lies in the middle ground, at place 14, in the total sample of 29 languages. The mean

sonority value of Welsh is 37,7 and the transcription consists of 419 phones.

I1Il.2. Romance Language Family

The Romance language family is widely spread around the world and has a total of over 900
million native speakers worldwide. The major Romance languages are also used as a lingua
franca, which is especially true for French and Spanish. The sample that is used for this study
consists of six languages which can be further grouped into sub-families: Spanish and
Portuguese of the Ibero-Romance Family, Catalan of the Occitano-Romance family, French of
the Gallo-Romance family, Italian of the Italo-Dalmatian family, and Romanian of the Eastern

Romance family. In the following sections, the languages will be discussed individually,
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appearing in order of their mean sonority value. The Romance language family scored in sum
a mean sonority value of 38,9 and is, therefore, the 2" most sonorous language family of
this sample. Therefore, it was the most sonorous of the language families with 6 languages

in the sample.

111.2.1. Spanish

Spanish is the most widely spoken Romance language. It is used by about 350 million people
primarily on the Iberian Peninsula and in Latin America (Martinez-Celdran et al. 2003). Since
this study focuses on European languages, a sample of Castilian Spanish was chosen. What is
interesting about the phonology of Spanish is that the phoneme inventory is rather limited,
given that it consists of only five vowels. The illustration used for this study offers a semi-
narrow and a broad transcription. The former was chosen due to the greater level of detail
provided. As was the case with Welsh, the Spanish IPA transcription matched the recordings
of the Phonaesthetic Research Group (2021) perfectly.

4. Transcription Spanish

el Bjento norte j el sol porfjaBan sofre kwal deAos era el mas fwerte kwando
aBerto a pasar um bjaxero embwelto en antfa kapa kombinjeron én ke kje

n antez loyrara oBliyar al Bjaxero a kitarse la kapa seria konsiderado mas
poderoso el Bjento norte soplo kon gram furja pero kwanto ma soplaBa

ma se arefuxapPa en su kapa el Bjaxero por fin el Bjento norte afandono la
empresa éntonBez BriAo el sol kon ardor e imedjataménte se despoyo de

su kapa el Bjaxero por lo ke | Bjento norte uBo de rekonoBer la superjorida
del sol

In the adapted version that was used in this study, the indications for stress were discarded.
In addition, the provided diacritics for non-syllabic and advanced vowels and for dental
consonants were removed, as were optional phones and secondary articulations, in order to

render the transcript comparable and as simple as possible. Special attention has been paid
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to the use of the bilabial fricative, as in [Bjento] (1% line) since it has a slightly greater
sonority level than the similar plosive [b] which was used in the broad transcription of the

illustration.

Spanish has a mean sonority level of 40,8 and is, therefore, the 2" most sonorous language
of this sample. Since the transcription of the Breton translation of “The North Wind and the
Sun” deviates greatly from the recordings of the Phonaesthetic Research Group (2021), this
is the highest scorer with a perfect match of transcription and recording. The Spanish

transcript consists of a total of 428 phones.

111.2.2. French

French evolved from the Latin spoken in Gaul and is, therefore, part of the Gallo-Romance
language family. French is an official language in 29 countries and one of the six official
languages in the United Nations. Given that the focus of the study lies on European
languages, a variety of Parisian French was chosen. The transcription deviates slightly from
the recordings. As has been mentioned in (11.2.1), the only difference is that the nominal
phrase <la bise> is used instead of the literal translation <le vent du nord>. In the following
section the transcription, which is based on the Principles of the International Phonetic
Association (1949/2010), will be presented and analysed.

5. Transcription French

la biz e |a solej sa dispyte [akce asyrd k il ete I ply for kdt iz

3 vy ¢ vwajazcer ki s avdse dvlope dd s3 mdto i s3 tibe dakor

ka salyi ki arivre Ia pramje a fer ote s3 madto o vwajazcer sare rgarde
kom la ply far alar la biz s € miz a sufle d tut sa fars me ply «l

sulfle ply la vwajazcer sere s3 mdto otur da lyi e a la f€ la biz a

rn3se a la lyi fer ote alor la salej a komdse a brijeeo bud ¢

momd | vwajazcer refofe a ote s3 mato &si la biz a dy rkonetra

ka la salgj ete la ply for de d¢
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Some minor changes have been implemented in accordance with the phonetic illustration of
Fougeron and Smith (1993), for example, the article <le> was adapted in this transcription to
feature the schwa [a] resulting in [I3] (e.g., 1*" line). In addition, the indications for the

quantity of the vowels have been discarded, as for example in [bi:z] (1% line).

French is the 3™ most sonorous language in this sample and has a mean sonority value of
40,7 and is therefore almost as sonorous as Spanish. The transcription has a total of 393

phones, with the nasalization as in [faké] (1*! line) counting as a separate phone.

111.2.3. Portuguese

Portuguese is part of the Ibero-Romance family. It originally evolved from Vulgar Latin
spoken on the Iberian Peninsula and has retained some Celtic phonology. Portuguese is the
most widely spoken language in South America. However, given that this study has a rather
Eurocentric focus, a European version of Portuguese will be analysed. The basis for the
transcription is a Lisbon native (Cruz-Ferreira 1995). European Portuguese is characterized
by a velarized resonance superimposed on both vowels and consonants. An overall rather
lax articulation, even in careful speech, constitutes the most striking characteristics of this
language variety (Cruz-Ferreira 1995). The transcription provided in the illustration by Cruz-
Ferreira (1995) matches the recorded speech by the Phonaesthetic Research Group (2021)

perfectly.
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6. Transcription Portuguese

u vétu nort i u sol dfkutigu kual duz doiz €ro maif fortw kuédu
suswdeu pesar Ui viezetw wvolt nume kape au velu pdigis
diekordu i komu ekel kw primeiru kdsgis obrigar u viez€tw e tirar
e kape srie kdsidwradu u maif fort u vétu nartw kumwso e

suprar ko miite furie mef kuetu maif suprave maiz u viez&tw si
ekdJgava sue kape ete kiu vétu nortw dzftiu u sol briAo &téu ko
todu [plédor i imwdiatemét u viezBtw tiro e kape u vétu nartw
tev esi dw skupwser e supwriuridad du sol

The transcription by Cruz-Ferreira (1995) provided contour tones, which were discarded so
as to keep all of the transcriptions comparable since most of the other transcripts did not
include tones. In addition, the markings for stress were not included in the adapted

transcription, given that stress does not influence the sonority level.

Portuguese has a mean sonority level of 40,3 and is, therefore, the 4™ most sonorous

language of this sample. In sum, the adapted transcription has 408 phones.

111.2.4. Italian

Italian is, arguably, the closest modern language to Latin, from which it descended via Vulgar
Latin. In the European Union, Italian is the second most widely spoken native language with
67 million native speakers. Almost all native Italian words end with vowels (this
phenomenon is called open syllable since the coda position is left empty), which makes the
language easy to use in rhymes. The speaker of the illustration by Rogers and d’Arcangei
(2004) speaks a sort of “mainstream Italian”, which can be defined as a national variety that
is widely used in the media. Furthermore, the speaker is a native of Rome and she cultivated
an accent with no strong regional features. This Italian acrolect, or standard variety, is also
referred to as the “RAI” accent, in reference to the name of the national broadcaster (Rogers

& d’Arcangeli 2004). The version that is used as the basis of the transcription does not
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deviate from the recordings of the Phonaesthetic Research Group (2021). Rogers and
d’Arcangeli (2004) provide both a phonemic and a phonetic transcription in their Illustration

of the IPA, and the latter was chosen due to greater detail provided.

7. Transcription Italian

il vento del nord ed il sole stavafo diskutendo su ki tre i duwe fos
1l pju forte kwand arivo um vjadzatore avalt in um mantelo i duwe
detfizero ke il primo di loJo ke fose rjufito a fat toAsr il mantelo av
viadzatore sarebe stato il pju forte tre i duwe kwindi il vento del
narda sofja pju farte ke mai ma pju luj sofjava pjuw il vjadzatore
sj avold3zeva ré so mantelo fin a kwando il vento rinunfo aloura il
sole lo riskalda kon i suj rad3i e imediataménte il vjed3zetore si
tals im mantelo fu kozi kejl vento del norda amize ke il sole erajl
pju forte tre i duwe

The transcription is a simplified version of the illustration of Rogers and d’Arcangeli (2004).
Given that quantitative features will not be further analysed in this study, both long vowels
and geminated consonants are represented by just a single phone. This is best illustrated by
[ffo:rte], where both the gemination and the long vowel are discarded, resulting in [forte]
(2nd line). Additionally, diacritics for changes in the tongue position in the pronunciation of
vowels have been dropped to maintain the transcript simple, yet functional. Furthermore,

creaky voicedness, as well as pharyngalization, have also been discarded.

Italian scored a mean sonority value of 38,2 and is, therefore, the 10" most sonorous
language of the sample of 29. In total 455 phones are in the adapted version of the

transcription, counting nasalization as a separate phone.

111.2.5. Catalan

Catalan is part of the Occitano-Romance language family. It is most prominently spoken in

the autonomous Spanish community of Catalonia. Furthermore, it is also an official language
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in the Region of Valencia, the Balearic Islands, and in Andorra. Being a minority language,
Catalan has endured socio-political hardships in the past and was banned under the
Francoist dictatorship. Since the Spanish transition to democracy, after 1975, Catalan has
been institutionalized as an official language. Today Catalan has more than 4 million native
speakers. The illustration by Carbonell and Llisterri (1992) uses the speech of a native of
Barcelona as a source for their transcription. The transcription matches the recordings of the
Phonaesthetic Research Group (2021).

8. Transcription Catalan

Ia tramuntana j al sol @z disputafan sustanin kad u k eA era | mes for
kwan da sopta bewan um biadze ka s akasta mbulikat an una yran kapa
ban kumbani ka | ki prime faria ka | Biadze s trayes |s kapa saria tingup
pal mes for la tramuntana s paz o Bufa m tota la sefa furia para kom
mez BufaBa mez al Biadze s afriyaBa m la kapa o Ia fi ba dafa kora

ferli trewra alazaraz al sol kumansa da BriAa j al kab d um mumen al
Biadze ben askalfat as trew la kapa afi Ia tramuntana Pa Be da

kumfasa ka | sol era | mes for

The transcription has been altered only slightly. For instance, the stress indications of the
basis from Carbonell and Llisterri (1992) have been discarded. As was the case with the
Spanish transcript, special attention was paid to the usage of the bilabial fricative [B].

Catalan scored a mean sonority value of 37 and the transcription consists of 394 phones.

111.2.6. Romanian

Romanian is part of the Eastern-Romance sub-branch and therefore only distantly related to
the other Romance languages described in this section since the Vulgar Latin dialects
separated between Western and Eastern Romance already in the period from the 5" to the
g century. It is the official language in Romania, Moldova and the autonomous province

Vojvodina of Serbia. The transcription that is used as the basis for this study is from the
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Principles of the International Phonetic Association (1949/2010: 331). The source for this
transcription is the speech of a native of Bucharest. The illustrative transcription does not
deviate from the recordings of the Phonaesthetic Research Group (2021).

9. Transcription Romanian

vintul [i soarele se tfertaw fiekare pretinzind ka jel jera tfel
maj tare kind jej vazura un kalator tfe sosea imbrakat ku
paltonul jej se intselesera ka atfela sintre jej kare va izbuti sa
dezbratfe pe kalator de palton va fi rekunoskut katfel maj tare
det[ vintul intfepu sa sufle din toata puterea dar ku kit sufla maj
tare ku atit kalatorul i strindza maj tare paltonul jar pina la
urmsa vintul renuntsa de a i | skoate atuntf soarele intfepu sa
stralutfaska [i in kurind kalatorul inkalzit if skoase singur
paltonul [i astfel vintul a trebuit sa rekunoaska ka soarele jera
tfel maj tare dintre jej doj

Removing the stress indication and the marking of non-syllabicness of the first part of the

diphthongs were the only changes made to this transcript. These alterations have no

influence on the sonority level and were made to streamline the transcript.

Romanian scored a mean sonority level of 36,3 and is the least sonorous language of the
Romance language family that were analysed in this study. However, within the sample, it
ranks 19" (of a total of 29 languages) and is thus far from being the least sonorous. The

transcription used in the analysis consists of 499 phones.

l11.3. Finno-Ugric Language Family

For the purposes of this study, the three Finno-Ugric languages with the most speakers were
chosen, namely Hungarian, Finnish, and Estonian. They are part of the Uralic language family

and not related to the Indo-European language family. However, the languages of the Finno-
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Ugric family are not very closely related, Hungarian is part of the Ugric family and Estonian

and Finnish are part of the Baltic Finnic language family.

The Finno-Ugric family together has a mean sonority level of 37,5 and is, therefore, the 3"
most sonorous of the 5 language families that were analysed in the present study. In the
following section, the languages and their transcriptions will be presented starting with the

most sonorous one.

111.3.1. Finnish

Finnish is part of the Baltic Finnic language group and is an official language in Finland and
Sweden. A distinctive property of Finnish is that it is typologically agglutinative. In addition,
the orthography of Finnish is structured in a way that most graphemes correspond directly
to a single phoneme (1:1 correspondence). Finnish distinguishes between both vowel and
consonant length, and it uses vowel harmony. The basis for the transcript is taken from the
Principles of the International Phonetic Association (1949/2010: 331). The translation of
“The North Wind and the Sun”, used for the IPA transcription, deviates from the translation
used in the recordings of the Phonaesthetic Research Group (2021).

10. Transcription Finnish

pohjatuli ja aurinko vaitelivat kumala olisi eneman

voima kun samala nakivat kulkijan jola oli ylan lamin
vaipa siloin sovitin etta se on vakevampi joka pikemin

sa kulkijalta palysvaten pois nytk@gs pohjatuli puhaltaman
nin eta viuhui muta mita kovempa se puhalsi sita tar
kemmin kari vain mies vaippa ymparillen ja vimein tuli
heitikin koko homan siksen siloin alkoi aurinko lampimasti
loista eika aikakan nin kulkija risiu vaipansa nin oli tulen
pako mygnta eta aurinko oli kun olikin vakevampi
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As mentioned before, Finnish distinguishes between vowel and consonant length
(gemination). These quantitative marks have been discarded in the adapted transcript, in
order to keep the transcripts of the individual languages comparable. This can be illustrated
by [sovitti:n], showcasing both germination and a long vowel, which was reduced to [sovitin]
(3rd line). Other than that, only a few small adaptations were made to the original transcript

(The Principles of the International Phonetic Association 1949/2010: 331).

Finnish scored a mean sonority value of 38,1 and is the most sonorous language of the
Finno-Ugric family and the 11" sonorous language in the sample of the 29 European

languages. The transcript consists of 419 phones.
111.3.2. Hungarian

Hungarian is part of the Finno-Ugric language family, but it is only distantly related to Finnish
and Estonian, since it is part of the Ugric family. It is spoken in Hungary and is a recognised
minority language in Romania, Serbia, Croatia, Slovakia, Slovenia, Ukraine, and Austria. The
illustration of Szende (1994) is based on a speech with a somewhat advanced style, meaning
a variant close to the acrolect, as spoken in Budapest. The transcript is a perfect match to

the version that is used in the recordings of the Phonaesthetic Research Group (2021).

11. Transcription Hungarian

etser az esaki sel ef a nap vetelketek hotj mejikyk az ergfeb ep

ara jot €1j vador vaftak kepenegbe burkolodzva az esaki sel ef a
nap nombd megeijestek hotj az les a tjgstef aki hamarab rabirja a
vadort hoyj levetje a kppgneget akor az esaki sel ekezdet [yvalteni
ahotfak birt de a vador anal sorofabam véta maga kgre a kgpent
minel erg[ebem fujt iyj astan az esaki sel el if vesitete a verfent

a nap meg ekeste dtani tyze Jugarait mire a vador etseribé kibujt a
keppnegebepl az esaki sel kentel€ vot megadni hotj bizon a nap az
ergfeb
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Hungarian distinguishes length in both vowels and consonants (long vowels and geminated
consonants) and both have been transcribed in the original transcript (Szende 1994: 4) with
the addition of a length marker. By contrast, in many other transcriptions, such as the
Finnish one (as seen in the previous section), long consonants were represented by a
duplication of the phone. Nevertheless, the quantitative marks were discarded, which can be
illustrated by [erg:feb:] which is [ergfeb] (1 line) in the adapted transcript. This ensures that
the transcriptions, and therefore the languages, are comparable with each other. Markings
of stress, which are fixed on the first syllable in Hungarian, were also dropped. Special

attention was paid to the distinctive vowel qualities.

Hungarian has a mean sonority value of 37,4 and lies exactly in the middle of the ranking of

this sample. The adapted transcription, including the nasalization, has a total of 439 phones.

111.3.3. Estonian

Estonian is part of the Finnic branch of the Finno-Ugric language family and is closely related
to Finnish. Estonian is spoken by slightly more than a million people and is the official
language of Estonia. A distinctive feature of the language is its three degrees of contrastive
guantity, which allow to distinguish between a half-long [e-], a long [e:] and an extra-long
[e::] vowel. The transcription provided by Asu and Teras (2009) is based on the speech of a
native of Central Estonia who uses Standard Estonian. The translations used in the

illustration and for the recordings are identical.
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12. Transcription Estonian

ykskort vaitlesit pyhjatul ja paeike sele yle kump

neist on tukevam jus sis tuli mg@ta tet reentaea seljas soe mantel
pyhjatul jo paeike lepisit koku et se kelel esimesena ynestup

suntita reentaeat mantlit seljast vytma on teisest tukevam pyhjatul
puhuski kyikest jyust aka mita rohkem ta puhus seta enam komale
tympas reentaea oma mantli hylmat lypuks lopus pyhjatul katsest sis
hakas aka pzeike ni sojalt paistma et reentaea kohe oma mantli seljast
vytis ja nynta pitiki pyhjatul tunistama et paeike on tast tukevam

Estonian features, as mentioned before, have half-long, long and extra-long vowels as well
as geminated consonants. All these quantitative markings have been discarded in the
adapted transcript. Interestingly, Asu and Teras (2009) used both length marks and
duplicates of the phone to mark long consonants, as for example in [hak:kas] which was
reduced to [hakas] (7th line). The many different ways in which the authors in the
illustrations of the International Phonetic Alphabet mark quantity show that it is crucial to
revise the transcription if languages are compared. In addition, stress indications, markings
for special tongue positions on vowels, and palatalization have been dropped, for the sake of

simplicity and inter-comparability.

The mean sonority level of Estonian is 37,0 and it is, therefore, the least sonorous language
of the three Finno-Ugric languages that were analysed. The adapted transcript has a total of

426 phones.

lll.4. Germanic Language Family

The Germanic languages are spoken natively by a population of more than 500 million
people, whereas the largest part is contributed by the more than 360 million English native
speakers. English is the world’s most widely spoken language with estimates of 2 billion

speakers, native and learned, worldwide. The sample of the Germanic family that is used for
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this study can be further separated into the West Germanic sub-family, English and German,
and the North Germanic languages, Swedish, Danish, Norwegian and Icelandic. Swedish,
Danish, and Norwegian are in part mutually intelligible, whereas Icelandic is a more
conservative language. The mean sonority level of the Germanic language family is 36,2 and
it is, therefore, the 4™ of the five language families that are analysed by this study.
Interestingly, the North Germanic languages scored better than the West Germanic ones.
The languages will be presented in the following sections, ranked from most sonorous to

least sonorous.

111.4.1. Icelandic

Icelandic is a part of the North Germanic family and is spoken by a bit more than 300.000
people, which are located almost completely in Iceland. As a West Scandinavian language, it
is closer related to Faroese than to Norwegian, Swedish, and Danish. Icelandic is a very
conservative language, which has changed relatively little since the Old Norse of the 10" to
13% century. Icelandic has, similarly to German, retained a four-case synthetic grammar. The
basis for the transcript is a rather narrow transcription from the Principles of the
International Phonetic Association (1949/2010: 328). The translation used in the illustration
has minor deviations from the one used for the recordings of the Phonaesthetic Research

Group (2021).
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13. Transcription Icelandic

eingsini deildg nordanvindgrin o soulin gm kvort Beira vair:
sdergara Ocei saug Bau man i tirt kaubg au ferd au vejingm Beim
kom Bau saman gm ad Bad Bera sj1ld1 teljas sdergara er jaid1
neiht ferdamanin til Bes a fara ur kaubgni nordanvindgrin touk
Bau t1l a blausa av cedlgm maihdz en Bvi meira sem han bljes Bvi
Bjehdara vavdi ferdamadgrin kaubgni ad sjir oy a loggm gafst
nordanvindgrin cehp svo for soulin ad stina o Bad var tiht Bau
for ferdamadgrin gndir eins ur kaubgni nordanvindgrin var

Bau a kanasd vid a soulin vairz sdergara en han

The transcription in the Principles of the International Phonetic Association (1949/2010: 328)
used phonetic symbols that are not part of the revised version of the International Phonetic
Alphabet (2020). In the original version, the outdated symbol [U] was used, which was
replaced by [1] in the adapted version. After crosschecking it with the recordings it was
unambiguous that a close front vowel with retracted tongue root is the optimal
representation. The quantitative marks, depicted by the length mark after vowels and by

duplication of consonants, were again discarded to keep the transcriptions comparable.

The mean sonority value for Icelandic is 38,3 and it is, therefore, the 9" most sonorous
language of the sample and the most sonorous of the Germanic languages. The adapted

transcript has in total 443 phones.

111.4.2. Danish

Danish is part of the North Germanic language family and is closely related to Swedish and
Norwegian. In written form, those three languages are mutually intelligible. However,
spoken Danish is hard to understand for Norwegian and Swedish speakers. Danish has
undergone many phonological changes which makes the speech so unique. The illustration

by Grgnnum (2009) is based on the variety of Danish spoken in the greater Copenhagen
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area, which serves as the standard language. The translation of “The North Wind and the

Sun” used by the illustration and the one used for the recordings (2021) are identical.

14. Transcription Danish

noaanvenn A soln kam engan i sdeid Am vem a bm da va dn sdaeagasda

da sa di n vandsaensman da kam goona svgbd i n vam kaba A di enddas
am a den da feeasd ku fa kabm a ham sgu anses fa dn sdaeagasds

foensd to noaanvenn fad A han blesda A blesda men jo me:a han blesda des
tedan hald mann kabm samm am sa te sisd mada noaanvenn gi

fatabd sa to soln fad A han sgendda A sgendda A te sisd feg mann de fa
vamd A mada ta kabm a da mada noaanvenn enscemsa a soln va dn
sdaengasda a dito

The transcription of Danish shows to some degree an exception to the rules of the previous
examples. The duplications of the consonants were not classified as a change in quantity:
rather, it seems to be the utterance of the two phones one after the other. This
phenomenon can be further underlined by the usage of duplicated vowels: With the use of
the example of [noaanven®n] which is [noaanvenn] (1*" line) in the adapted transcript. What
might (wrongly) be perceived at first sight as a long consonant can only be two consecutive
[n] sounds since there is a syllable border between them. The first [n’] carries the stgd
marking from the short vowel before it, which is a special Danish feature of a kind of creaky
voice, also known as vocal fry. The second [n] is syllabic which means that it functions as the
nucleus of a syllable, and in this case, it is a syllable on its own. The cluster of vowels can be
broken down into the diphthong [oA] with a non-syllabic second part and the beginning of
the next syllable with the second [A]. Unfortunately, the illustration of Grgnnum (2009)
indicated no syllable breaks, which complicated the analysis. After crosschecking with
several recordings of the Phonaesthetic Research Group (2021), the transcript was adapted

accordingly.
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Furthermore, the diacritics for the stgd, changes in voicedness and stress have been
discarded. Optional sounds were also dropped given that they did not feature in the

recordings.

Danish has a mean sonority value of 37,7 and is therefore ranked approximately in the
middle of the total sample. The transcript consists of only 364 phones which makes it the 3

shortest of the sample.

111.4.3. Norwegian

The Norwegian language is part of the North Germanic family and forms a dialect continuum
with Swedish and Danish. Norwegian has two written standard forms, Bokmal and Nynorsk.
The former was used for the translation of both the illustration and the speech recordings.
Bokmadl replaced Middle Norwegian as the language of the elite after the union of Denmark
and Norway in the 16™ - 17" century. The Principles of the International Phonetic
Association (1949/2010: 327f) uses an eastern variety of Norwegian Bokmdl as the basis for
their transcription. The translations that were used as sources for the illustration and the
recordings (2021) vary slightly.

15. Transcription Norwegian

noravinn 2 sola ¢eklat om vem a dem va dan sterkasta da
kom da en man goana me en varm kappa om sej dible eni om
at doan som foest fik mann til 2 kasta kappan skula jels for
steerkara en dan andra sa blaosta noravinn a al sin makt men
jo mer han blosta das tettars trak mann kappan om sgj o til
sist ga noravinn op da Jen so|a fram sa got 2 vant 2 straks

tok mann a sej kappan 2 so mata noravinn inrcema at

sola va den sterkasta a dem

Like Danish, the Norwegian transcription includes duplicated consonants which cannot be

interpreted as just a variety of the quantity of one phone. A cross-examination of the

71



transcription and the recordings showed that the pronunciation of the end of [nogavinn] (1%
line) is indeed two separate consecutive [n] sounds. However, the illustration (The Principles
of the International Phonetic Association 1949/2010: 327f) does not indicate any syllable
breaks or a syllabic second nasal, which would be the correct form to indicate this
phenomenon in a transcription. Unfortunately, the transcription breaks its own rules by
suddenly using duplicated consonants to indicate true germination. Therefore, two
consecutive consonants could mean either that there is a change in quantity (gemination) or
that indeed two consonants were uttered (with a syllable border between them). As an
example for gemination, the form of [moatta] (7th line) has been reduced to [mata] since the
recordings show no evidence for two articulated [t] phones. In this case, the duplication was
a quantitative mark and is therefore dropped. Similarly, the length marks on the vowels,
which are indeed of quantitative nature, have been discarded in the adapted transcript.
Stress and linking indications have also been removed to ensure a high degree of

comparability and functionality of the transcription.

Norwegian has a mean sonority level of 37,2 and thus ranks approximately in the middle of
the complete sample. With 336 phones, the adapted transcript is the 2" shortest of all

samples analysed and is only 4 phones longer than the Latvian transcript.

111.4.4. Swedish

Swedish is closely related to Danish and Norwegian and part of the North Germanic language
family. Swedish has the most speakers in the Nordic countries with about 10 million native
and more than 3 million second-language speakers. The style of speech used in the

illustration of Engstrand (1990) uses the speech of a Stockholm area speaker as a basis. The
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translations of “The North Wind and the Sun” used in the illustration and the recordings
have no notable deviations.

16. Transcription Swedish

nudanvindan 2 sulan tvistada an gon om vem av dom som va

staukast jest do kom an vanduialia vegan fiam insvept i an vaim

kapa dom kom do gvaiens om at den som foest kenda fo vandiauan at ta
av sgj kapan han skela anses vaua starkara en den andua do blosta
nudanvindan so hot han nansin kenda men j& hodaia han blosta

desto tetara svepta vandraran kapan om sgj 2 t1 s1st gav nudan vindan
ep foespkat do let sulan sina stiolau hina helt varmt 2 jenast tug
vandiaian av sgj kapan 2 so va nudanvindan tvenan at ergena at

sulan va den starkasta av dom tvo

The transcription provided by Engstrand (1990: 3) used only standard markings of the IPA,
which facilitated the adaptation. Markings for stress and intonation were discarded given
that they are irrelevant for the purposes of this present study. For the sake of comparability,

indications for vowel length have also been dropped.

Swedish has a mean sonority level of 36,0 and is the 9™ least sonorous language in the

sample. The transcription consists of 439 phones.

111.4.5. German

German is a West Germanic language and therefore more closely related to English than to
the North Germanic languages. It has almost 100 million native speakers and about 85
million second-language speakers. Hence it is the most spoken native language within the
European Union. It is mainly spoken in Central Europe and is an official language of Austria,
Belgium, Germany, Liechtenstein, Luxembourg, Switzerland, and the Region of South Tyrol in
Italy. German is a pluricentric language with three standardized variants, namely the

German, Austrian and Swiss Standard High German. Given that the standard variant of
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Germany has the most speakers and is most commonly taught as second language, it will be
used in this analysis. The basis for the transcription is an illustration of the Principles of the
International Phonetic Association (1949/2010: 325) since it came closest to the standard
variant. However, two other transcriptions were taken into account to adapt the transcript
(Moosmiiller et al. 2015, Kohler 1990). The illustrations featured no deviations and were
therefore comparable with the version of “The North Wind and the Sun” used for the
recordings of the Phonaesthetic Research Group (2021).

17. Transcription German

?aInst [tritan zig¢ noktvint ?unt zona vee fon ?inan baidan
vol dee [teskera vera ?als ?ain vandere dee ?1n ?ainan
vasman mantal gahvlt vae das vegas dahee kam zi vosdan
?aini¢ das deejeniga fye dan [teskeran geltan zolta dee
dan vandere tsvinan vysda zaznan mantal ?aptsuneman
dee nostvint blis m1t ?ale maxt ?abe je mee ?¢ee blis

desto feste hylta zi¢c dee vandere ?1n zatnan mantal ?ain
?entlig gap dee nostvint dan kampf ?auf nun ervermta di
zona di loft mrt ?iran frovntligan [tralan ?ont Jon nax
venigan ?avganblikan tsok dee vandere zaznan mantal
?aus da mosta dee notvint tsugeban das di zona fon ?inan
bardan dee [teskera vae

The basis for the adapted transcription (The Principles of the International Phonetic
Association 1949/2010: 325) has been adapted so as to modernize the symbols that were
used. Both [1] and [®] are not listed in the current version of the International Phonetic
Alphabet (2020). The vowel [1] was replaced by [1] and [@] was replaced by [©]. Furthermore,
some transcriptions of articles and interrogatives have been changed completely, since the
use of a rhotic sound was suggested. After crosschecking the recordings, words ending with
a rhotic consonant were replaced with an [e], which is the standard for German

transcription. The article <der> posed a special case, given that it was originally transcribed
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as [der], which is basically unpronounceable by German-speaking natives. The rhotic sound
was dropped, and an [€] was added before the [e] since the <e> is intelligible in careful
speech. Consequently, the adapted transcript now features [dee] (2"OI line). Special attention
was paid to the usage of the glottal stop [?] in front of words that start with vowels since it is
a distinctive phonetic feature of German. The indications for stress and vowel length have

been discarded, for the sake of simplicity and comparability.

German has a mean sonority value of 35,0 and is, therefore, the 7™ least sonorous language
of the sample. With 524 phones the transcription is the 2 longest and only 3 phones short

of being the longest.

l11.4.6. English

English is a West Germanic language and has 400 million native speakers. However, in total
English have an estimated number of over 2 billion speakers, since there are more people
who have learned English than there are native speakers. English is the most spoken
language in the world and is arguably the most widely used lingua franca, especially in
scientific discourse. Since this study focuses on European languages, a southern British
variety was chosen for the analysis. The adapted transcript is based on the narrowest
transcription of the Principles of the International Phonetic Association (1949/2010: 320).
The translations of “The North Wind and the Sun” used in the illustration and for the

recordings (Phonaesthetic Research Group 2021) are identical.
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18. Transcription English

02 noB wind and da san wa dispjutin witf waz da stronge
wen 3 traevle kexm alon raept 1n @ wom klowk de1 agrid dat
032 wan hu fast saksidid 1n meikin da traevle teik hiz klovk of
Jod b1 kensidad stronga dan di Ada 6en 63 naO wind blu az
had az i kod bat 83 ma hi blu 83 md klowslz did da traevle
foutd hiz klovk aravnd him and at last 82 n28 wind geiv Ap
01 oatempt den da san Jon aut womlz and 1midjatlz 8a

traevle tok of hiz klook and sou 83 noB wind waz ablardzd ta
kanfes dat da san waz da strongar av da tu

The transcription was adapted only slightly. Stress indication and vowel length were
discarded. Other than that, the symbols [1] and [®] were replaced by the updated version’s

[1] and [o] respectively, after controlling it with the speech of the recordings.

English has a mean sonority level of 32,8 which makes it the 3" |east sonorous language of

the sample. The adapted transcript consists of 392 phones.

l11.5. Slavic Language Family

The Slavic languages are part of the Indo-European language family. The Slavic language
family includes more than 20 languages, 10 of which are spoken by at least a million people
and have official status as national languages. The family can be subdivided into the South-,
East- and West Slavic languages. The current study analyses a sample of 6 Slavic languages,
two of each sub-family: Slovene and Croatian (South Slavic group), Russian and Ukrainian
(East Slavic group), Czech and Polish (West Slavic group). The order in which the languages
were presented is already the correct order from highest mean sonority level to lowest.

Interestingly, this also orders them correctly in pairs of their respective sub-family.
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The Slavic family has the lowest mean sonority score, which is 34, of the language families
that were analysed in this study. The languages of the group will be presented in the

following sections.

111.5.1. Slovene

Slovene, or Slovenian, is part of the South Slavic language family. It is spoken by about two
and a half million speakers, mainly in the Republic of Slovenia, of which it is the official
language. However, it is also spoken in the Region of Friuli Venezia Giulia of Italy and in the
Regions Carinthia and Styria of Austria. The illustration of Sustarsi¢ and colleagues (1995) is
taken as the basis for the adapted transcription. It is based on the speeches of two speakers
from Ljubljana. The translation of “The North Wind and the Sun” used for the illustration

matches the one used in the recordings (Phonaesthetic Research Group 2021).

19. Transcription Slovene

sevarni vetar in sontse sta se prepirala kateri ad njiju je matfneifi
ka je mimo prifeu papotnik zavit u tapau plaft] dogovorila sta se
da bo veljau za mat[neifega tisti ki mu bo parvemu uspeld da bo
papotnik slekau svoi plaft] sevarni vetar je zapixau z usd moatfjo
toda bol ka je pixau bol tasno je popotnik avijau svoi plaftf

akoli sebe kont[no je sevarni vetar papustiu nato je sontse

toplo pasijala in papotnik je takoi slekau svoi plaftf in tako je
sevarni vetar morau priznati da je sontse moat[neife od njega

Only minor changes were made to the source transcript of Sustarsi¢ and colleagues (1995).
The length indications on the vowels were removed since they are of no particular
importance in the context of this study. Additionally, the indications of stress were discarded

in order to keep the transcription simple.
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Slovene has a mean sonority level of 38,1 which makes it (by far) the most sonorous
language of the Slavic language family and the 12" most sonorous of the complete sample.

The adapted transcription has 423 phones in total.

111.5.2. Croatian

Croatian is, linguistically seen, a standard variety of the pluricentric language Bosnian-
Croatian-Montenegrin-Serbian (BCMS), which was formerly called Serbo-Croatian. The
Serbo-Croatian language was linguistically standardized in the mid 19" century by the
initiation of the Vienna Literary Agreement. After the breakup of Yugoslavia, the social
conceptions of the language got separated along the new political borders and ethnic lines.
Croatian is an official language in Croatia, Bosnia and Herzegovina, Serbia, and the
Burgenland region of Austria. The illustration of Landau and colleagues (1995) is based on
the speech of an announcer of the Croatian television network. The translation that is used
for the illustration is different from the one used in the recordings of the Phonaesthetic

Research Group (2021).

20. Transcription Croatian

sjeverni ledeni vjetar i suntse su se prepirali o svojoj snazi stoga
odlutfe da onome od pix pripadne pobjeda koji suutfe tfovjeka
putnika vjetar zapotfe snazno puxati a budutgci da je tfovjek
tfursto dizao odjetgu navali on jof jatfe tfovjek pak jof jatfe

ot studeni pritisnut navutfe nasebe jo[ vife odjetge dok se vjetar
ne umori i prepusti ga tada suntsu ono u potfetku zasija umjereno
kad je tfoujek skinuo suvifak odjetge pouisi ono jof jatfe zegu

dok se tfovjek u nemogutenosti da odoli suntfevoj toplini ne svutfe
i ne podze na kupape u rijeku tekutgitsu pritfa pokazuje

da je tfesto uspje[nije uvjeravane negoli nasiAe

The source transcription of Landau and colleagues (1995) was altered only minimally. The

linkings between words were retracted and the markings for stress and accent were
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dropped. The length markings of the vowels were also discarded to render the transcript as

basic and inter-comparable as possible.

Croatian scored a mean sonority value of 36,5 and therefore ranks somewhere in the middle
of the complete sample. The adapted transcript has a total of 522 phones and is, therefore,

the 3™ longest, just 2 phones shorter than German.

111.5.3. Russian

Russian is an East Slavic language and has approximately 162 million native speakers and
about another 110 million second-language speakers (Lewis, Simons & Fennig 2013). The
speakers are based mainly in the Russian Federation and in the other former republics of the
USSR. Russian has two pronunciation standards, those of Moscow and St. Petersburg.
However, in modern-day Russia a general pronunciation standard, which merges features of
both, is emerging. The illustration of Yanushevskaya and Bunci¢ (2015) is based on the
speech of a St. Petersburg native, whose pronunciation is (it comes as no surprise) in
accordance with the St. Petersburg standard variety as used by the younger generation. The
translation used for the illustration deviates slightly from the one used in the recordings
(Phonaesthetic Research Group 2021).

21. Transcription Russian

adnazdi sevirnij vetir i sontsi pasporili kto iz nix silneji kak ras veta

vrema ani zametili zakutanava fplaf putnika katorij Jol pa darogi i rifli

Jto tot iz nix budit [itatsa samim silnim kamu ranfi udastsa zastavit putnika
snat plaf tut sevirnij vetir prinilsa dut iza fsex sil no tfem silneji

on dul tem silneji kutalsa putnik fsvoj plaf tak [to fkantse kantsof

sevirnij vetir dolzin bil atkazatsa at svajej zateji tagda zasijala solnifka
putnik panimnogu atagrelsa i fskori snal svoj plaf takim obrazam

sevirnij vetir vinuzdin bil priznat [to sontsi silneji jivo
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The broader transcription provided by Yanushevskaya and Bunci¢ (2015) was chosen as a
basis since it fitted the speech of the recordings of the Phonaesthetic Research Group (2021)
best. In Russian, palatalization is a distinctive phonological feature that occurs very
frequently. However, in the adapted version palatalization is not accounted for since the
change in the place of articulation does not influence the sonority level. Geminates were
marked, as is advised by modern transcription standards, with a length indication. These
indications were discarded in the adapted transcript given that the quantitative features are
not subject to this research. To further simplify the adapted transcript, the markings for

stress were also dropped.

Russian has a mean sonority level of 33 and is, therefore, the 5™ |east sonorous language of
the complete sample. The number of phones of the adapted transcript is 472, making it the

6" longest of the 29 languages.

111.5.4. Ukrainian

Ukrainian is an East Slavic language and has about 35 million speakers (Lewis, Simons &
Fenning 2016). Ukrainian emerged as a literary language in the 18" century. The language
was banned under Tsar Alexander Il until 1918, when it became the official language,
alongside Russian, of the newly founded Ukrainian People’s Republic. After the fall of the
Soviet Union, Ukrainian became the only official language of the state (Pompino-Marschall
et al. 2017). The illustration by Pompino-Marschall and colleagues (2017) is based on the
speech of a Bukovina area native, who studied in Kyiv. The translation of “The North Wind
and the Sun” used for the transcription does not differ from the one used in the recordings

(Phonaesthetic Research Group 2021). In the illustration (Pompino-Marschall et al. 2017)
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both a narrow and a broad transcription were provided. The latter was chosen as the basis
for the adapted transcription due to the fact that it fitted the version of the recordings best.

22. Transcription Ukrainian

posperetfatisa sontse i pivnit[nii viter s privaodu toho xto

z n1x dvox s1lnifti a3 raptom van1 pomitilt mandrivnika jakzii same
proxadiv poavz nix kutajutfts u palta abidva diiflz spilnaji dumkz

Jta tai bude viznanii stlnifim xto vimustt mandrivnika znat1 svoje
palta pivnitfn1i viter duv z usijeji s1lt ale tfim duztfe vin duv

tm [tftInife kutavsa mandrivnik u svaje palto vrefti reft pivnitfnii
viter perestav boratisa i tut sontse zihrilo povitra svajimi privitnimi
promenami i v3e tferez dekilka xvilin mandrivnik znav svaje palta
ota3 pivnit[nlzi viter vIMufenti buv viznati [tfo sontse s pomiz nix
dvox bulo s1lnifim

The adapted transcription does not contain any markings of secondary articulation, which in
this case concerns mostly palatalization, which is, similar to Russian, very frequent in
Ukrainian. In addition, indications used for diphthongs and stress have been discarded, since

they do not affect the sonority level.

Ukrainian scored a mean sonority value of 32,9 making it the 4™ |east sonorous language,
just behind Russian. The adapted transcription is with 527 phones the longest one of all

sample texts.

111.5.5. Czech

Czech is a western Slavic language and therefore closest related to Slovak and Polish. It is
spoken by nearly 10 million people in the Czech Republic and by another two million people
in the neighbouring countries and abroad (Simac¢kova et al. 2017). The Czech language can
be divided into two varieties, namely Bohemian and Moravian, which correspond to the two
historical regions. For the analysis in this study, the Bohemian variety was chosen since it has

more speakers and is commonly used in Prague. The transcription is based on the
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corresponding illustration of Simac¢kova and colleagues (2017). The translation that was used
in the illustration is the same as used for the recordings of the Phonaesthetic Research
Group (2021).

23. Transcription Czech

severak a sluntse se hadalr gdo zpix je s1lpgjfi f tom spatrilt potsast neho
kteri kratfal zahalen plajcem ?ujednal ted1 3¢ ten se ma povazovad za
silpegjfiho gado prvni dokaze ?abi s1 potsestni sulekl plafc tu zatfal severak
foukad ze ffi silz ?ale tfim vits foukal cim vits se potsestni zahaloval do
sveho plafce konetfne se severag vzdal marneho ?usili pag zatfalo sluntse
svicit ?a hrat ?a za pejaki Pokamzik potsastni kteremu bilo horko sxos1l
plajc tak musal severak ?uznad 3e sluntse je s1lpejfi

The transcription was adapted to keep all transcriptions of the sample inter-comparable.
Markings for vowel length were discarded, as were indications for stress and secondary
articulation. Czech makes use of the glottal stop if a word starts with a vowel, as is the case

for the German language. An example of this is [Pujednal1] (2™ line).

The mean sonority level of Czech is 32,6 making it the penultimate language of the sample.

The adapted transcript consists of a total of 419 phones.

111.5.6. Polish

Polish is part of the West Slavic language family and has about 41 million speakers in Poland
and another 10 million living abroad. Polish is a very consonant heavy language: not only
does it have a rich system of consonants, but it also allows for extremely long consonant
clusters. The clusters can get up to 5 consonants long, and 4 consonants long clusters occur
rather frequently. Even geminated affricates may appear in word-initial position, as in
[d3d3zisti] “rainy” (Jassem 2003). It goes without saying that this directly affects (i.e., lowers)

the overall sonority score. The translation is based on the illustration of Jassem (2003). The
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translation of “The North Wind and the Sun” used in the illustration deviates slightly from
the one used for the recordings (Phonaesthetic Research Group 2021).

24. Transcription Polish
pevnego razu puwnotsni vjatr iswontse spfetfalice ktoznix
jest cilnejfi vwagne pfexodziw drogow jaci¢ tfjwovjek ovipenti
ftecepwi pwalt/ umu vilice vjents 3etenznix kturi pjerfi zmugi
pJexodzon tsego abizdjow okritce bendze uvazani zacilpejfego
puwnotsni vjatr zatfow odrazu donte stsawej ¢iwi aleim motspej
dow timgcilpej podruzni otulawce fpwalftf vreftce puwnotsni
vjatr daw spokuj ftedi swontse zatfewo pfigzevac afxfile
puznej podruzni zdjow pwaltf ften sposup puwnotsni vijatr mucaw
pfiznate 3e swontse jestgilpejfe of pego

In an attempt to streamline all adapted transcripts, all indications for tone and other

prosody-related markings were discarded from this transcription. Other than that, the

transcript was already formated in a straightforward and easily comparable fashion.

Polish has a mean sonority value of 31,1 and is, therefore, the least sonorous language of the
sample analysed by this study. The adapted transcript has a total of 456 phones, including

nasalization.

lll.6. Sole Representatives, Independent Branches and Isolates

111.6.1. Greek

Modern Greek is a descendant of Classical Greek. It has more than 13 million native
speakers. The history of the Greek language is one of diglossia, with a high-status variety
Katharevousa and a low-status variety Dhimotiki existing parallel. In the 1970s, the use of
the purist variety of Katharevousa was officially abolished and a new standard based on the
Dhimotiki spoken in Athens has emerged. The illustration of Arvaniti (2009) is based on the

speech of an Athenian speaking Standard Modern Greek. The translation used in the
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illustration deviates slightly from the one used by the Phonaesthetic Research Group (2021)
for the recordings.

25. Transcription Greek

o vorjes coihoz melonen je ro pgos eptuz djo in o dinetoteros
ote netice ne peresi epo broste tus enes teksidjotis pu foruse kepe
oten to niden o vorjes coiAo simfonisen

otiopco sekene to deksidjoti ne vyeli ti gepe tu

Be Beoruden o pgo dinetos

o vorjes ercise tote ne fisei me menie eleoso perisotero fisuse
toso perisotero tiliyoten me ti gepe tuo teksidjotis

ospu o vorjes kurestice ce stemetise ne fisei

tote oiAo sercise me ti sire tu ne lebi dinete

ce yriyoreo teksidjotis zesteBice ¢ evyele ti gepe tu

gtsi o vorjes enegestice ne peredexti

oti oiAos in€ pgo dinetos ep efton

A distinctive feature of Greek phonology is the five-vowel-system, which is similar to
Spanish. The adapted transcript does not include any stress marks. In addition, indications
for non-syllabicness of a vowel in a diphthong, as in [coiAoz] have been removed. For the
sake of simplicity, optional sounds have been discarded since they were not intelligible in the

recordings.
Greek has a mean sonority level of 39,3 and is the 5™ most sonorous language of the sample.
With a length of 478 phones, the transcript is the 5t longest of the sample.

111.6.2. Basque

Basque is a language isolate, which means that it is unrelated to any other existing language.
It is the only surviving Pre-Indo-European language in Western Europe. The Basque region is
in the westernmost parts of the Pyrenees and includes parts of Spain and France. The

Francoist Regime banned Basque (and Catalan), which critically endangered the language.
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However, the trend reversed in the 1960s and publishing and education in Basque
flourished. The long-lasting language contact to the Romance languages influenced the
vocabulary and the Phonology of Basque. For instance, Basque features the same five vowels
as Spanish. The transcript of the illustration from Hualde and colleagues (2010) is based on
the Goizueta dialect, spoken in north-western Navarre, Spain. The translations of “The North
Wind and the Sun” used for the illustration and for the recordings (Phonaesthetic Research
Group 2021) featured no noticeable differences. The narrow phonetic transcription provided
by Hualde (Hualde et al. 2010: 126) was chosen as the basis for the analysis.

26. Transcription Basque

ipar aisea ta euskia indartsuna sein tsen ?espan ai siala iBiltari fa pasatu sen
kapa lodi Batem bildua ?erafak suten indartsuna isain tsela iiltariri

kapa ?aurena kenusitsen tsina ?ordun ipar aisek bere ipal yusikin jo

sun bino sembat eta fuerteo jo ibiltarik ordun eta estuo ?eusten tsin bere
kapari ?askenen ipar aisek etsita utsi in tsun beraleinpa gero euskia

fuerte Berotsen asi sen ta iBiltarik belefe kenu sum bere kapa ta ola

ipar aisek ai cortu Bar isan tsun euskia sela bietan indartsuna

Like German and Czech, some of the words that would start with a vowel feature a glottal
stop [?]. This can be seen, for example in [?espan] (1* line). Optional phones were discarded
given that they were not intelligible in the recordings. In addition, indications for diphthongs,
apical and laminal release, and marks for changes in the tongue position have been
removed, in order to keep the transcript simple and functional. Furthermore, creaky-
voicedness and secondary articulations, in this case palatalization were dropped. Special
attention was paid to the usage of the bilabial fricative [B], as was the case in Spanish and

Catalan.

Basque has a mean sonority value of 39,2 and is, therefore, the 6™ most sonorous language

of the sample. The adapted transcript features a total of 416 phones.
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111.6.3. Albanian

Albanian forms an independent branch of the Indo-European language family. Albanian is
spoken by more than 6 million people, the majority of whom lives in Albania and the Kosovo.
Albanian can be subdivided into two main varieties, namely, Gheg, spoken mainly in
Northern Albania and the Kosovo, and Tosk, spoken mainly in Southern Albania (Coretta et
al. 2021). The recordings used as the basis for the illustration by Coretta and colleagues
(2021) are of speakers of the northern Tosk region. The first of the two transcriptions
(Coretta et al. 2021: 23) was chosen because it matched the recordings better. However, the
translations of “The North Wind and the Sun” used in the recordings (Phonaesthetic
Research Group 2021) deviates from the one used for the illustration.

27. Transcription Albanian

era e veriut de dieli pa zihefin se ku[ ifte m3 i fart3 kur aty kalai p3

udstar tf3 kifte vefur n3 palto t3 ngrohte ata ran3 dakord tf3 kuf do ta

bante udstarin t3 hitfte palton m3 p3rpara do t3 tfuhej ms i forti fil pas

k3saj era e veriut filoi t3 frynte me d3ziB3 futfin3 e saj por sa m3 fums tf3

frynte atfms Jums kapej udstari pas paltas s3 tij degisa m3 n3 fund era

e veriut u dorszua pastaj dieli I3)oi rezet e tij t3 ngrohta de menshers

udstari e hatfi palton e k3ftu era e veriut u detyrua t3 pranonte tJ3

dieli ifte m3 i forts se ajo
To adapt the transcription, secondary places of articulation were discarded. In this case,
some lateral approximants were velarized, as in [diel¥i] (1*" line). Furthermore, indications for

laminal consonants were removed so as to keep the adapted transcript as simple and

comparable as possible.

Albanian has a mean sonority value of 38,8 and is the 7" most sonorous language of the

sample. The adapted transcription has 427 phones in total.
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111.6.4. Turkish

Turkish is a member of the Turkic language family and has over 80 million native speakers. It
is the national language of Turkey and is also spoken in smaller groups abroad. Since 1928,
as a reform of Atatiirk, Turkey has implemented the use of the Latin alphabet. One key
characteristic of Turkish phonology is that it features vowel harmony. The illustration by
Zimmer and Orgun (1992) is based on the accent of an Istanbul native, given that the Turkish
variety spoken in Istanbul is considered the linguistic standard. The translations of “The
North Wind and the Sun” used by the authors of the illustration and for the recordings of the
Phonaesthetic Research Group (2021) are completely different. This has to be taken into
consideration when comparing the results that use the recordings as the basis for their

observations.

28. Transcription Turkish

pojrazta yyne[ birbirlerinden daha kuvvetli otduktarwnuwi ileri
syrerec iddiatafwjortardw dercen katwn bir patto ijmif bir joizd3zu
tcerdyler bu jold3uja pattosunu tfwkarttwrabilenin daha kuvvetli
otduyunu kabul etmije karar verdiler pojraz var tydzyle esmije
baftadw and3zak jotd3u pattosuna tittide daha swkw sarwnwjordu
sonunda pojraz uyraJmaktan vazietfti bu sefer tyne[ atftw ortatwk
wiwnwnd3a jotdzu pattosunu hemen tfwkardw boejledze pojraz
tynefin kendisinden daha kuvvetli olduyunu kabul etmije medzbur
katdw

All indications of stress were removed to simplify the transcript. The markings for long
vowels were also discarded so as to keep the transcripts inter-comparable. Other than that,
it was only possible to perform minor adaptions since the recording did not match the

transcription.

Turkish has a mean sonority level of 35,6 and is, therefore, the 8™ least sonorous language of

the sample. The adapted transcript has in total 447 phones.
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111.6.5. Latvian

Latvian, also referred to as Lettish, is a Baltic Language and has about 1.3 million native
speakers. Latvian is most closely related to the neighbouring Lithuanian. Since the Baltic
languages are part of the Balto-Slavic Family, it is also distantly related to the members of
the Slavic language group. The illustration of Brenzinger (1973) is based on standard Latvian
as spoken in Riga. The translation, which was used for the transcription, deviates from the
one used in the recordings of the Phonaesthetic Research Group (2021). The illustration
provides both the transcription of careful and rapid speech, the latter was chosen as the
basis since it fitted the recording better.

29. Transcription Latvian

reiz ziamats an saut sak stridetias kor[ na vipiam abiam aesuet
stiprakais tiaf tai bridi vin pamenti kad biazues svarkues
satontuAueisfues vir nakem pa tseA sast n zismats te no nuernai
ka stipraka1s bus tas kor[ pirmais piadabus tseA vir svarks
nuevitkt ziemats no put kue spei bet ja stiprak vin[ put

jo tsiafak tseA virs savitk svarks beig beigas ziamalom

natsas adzit k sawt tuemeer 1r ta stipraka

The transcription of Latvian contained some outdated phones, namely [U] and [®] which
were replaced by the new phones according to the International Phonetic Alphabet (2020).
As in the German transcription (see 111.4.5), the vowel [L] was replaced by [1] as in [vin] (2nOI
line). The vowel [®] was replaced by [v] as in [saut] (1% line). Replacing the outdated vowels
helps to make the transcripts as comparable as possible. Markings for tones were discarded
because tone does not directly influence sonority. Indications for long vowels and secondary

places of articulation, in this case labialization, were dropped.

Latvian has a mean sonority value of 34,2 and is, therefore, the 6" least sonorous language.

The adapted transcript is the shortest of the whole sample with only 332 phones.
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IV. General Results

This section provides a comparative description of the results by juxtaposing the individual
mean sonority value results of the languages of this sample. These values were calculated
using an adapted version of Faught’s sonority scale (Fought et al. 2004) and adapted
versions of the transcriptions provided by the respective illustrations in the Journal of the
International Phonetic Association (see the previous section). The data of the mean sonority
value serve as a starting point of the analysis and will later be compared to the geographical
location and the correlation with the aesthetic Judgements (Phonaesthetic Research Group

2021).

Mean Sonority Value
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lllustration 10: Mean sonority value of the adapted transcripts. The languages are sorted from most sonorous to least
sonorous. The traffic light colour-coding is based on the following thresholds: dark green >39, light green 238, yellow >37,
orange >35, light red >34, and dark red <33.
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Illustration 10 shows the chart of the mean sonority level, ranked from most to least
sonorous. The languages are traffic light colour coded, ranging from dark green to dark red.
The most sonorous languages, depicted in dark green, all have a mean sonority value of over
39, with Breton leading the group with the highest sonority level. Notably, three of the six
languages in the highest tier pertain to the Romance language family. The second tier, in
light green, contains languages with a mean sonority level between 39 and 38. The third tier
contains languages whose mean sonority levels lie between 38 and 37 and is coloured in
yellow. The next sections consist of the less sonorous languages, starting with the orange
tier, ranging from mean sonority levels between 37 and 35. This is followed by a small group
of light red languages ranging from 35 to 34. The languages with a mean sonority level below
33 are colour coded as dark red and are the least sonorous languages of the sample.

Interestingly, in this group, four out of the five languages are members of the Slavic family.

On a macro level we can distinguish between the more sonorous languages (the 12
languages in green shades, >38), the middle-ground (the six yellow-coded languages, 38-37),

and the less sonorous languages (the 11 languages ranging from orange to dark red, <37).

In the following chart (illustration 11), the languages are sorted by language families. The
families and their members are ranged from most sonorous to least sonorous. The languages
that either are isolates, independent branches or just the sole representant of their family in

this sample are colour coded in grey and shifted to the end of the list.
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Illustration 11: Mean sonority values of the languages sorted by family. The green bars represent members of the Celtic
language family. The Romance language family is shown in orange. The Finno-Ugric family is shown in purple. The Germanic
family is shown in light blue. The Slavic language family is shown in dark blue. The languages that are not grouped in
families are shown at the end in grey.

[llustration 11 shows that every language family contains a range of mean sonority values in
their members. However, only languages pertaining to the Celtic and Romance family reach
a mean sonority value of over 40, namely Breton, Spanish, French, and Portuguese. Taking
their geographic location in Europe into consideration, all of these languages are centred in
the Iberian Peninsula and France. In addition, it seems reasonable to assume that due to its
intense language contact with French, the Breton language has arguably adopted some of

the Romance characteristics in their Phonology.

On the other end of the chart, we only have members of the Slavic language family and
English below a mean sonority value of 34. Interestingly, the South Slavic languages,
represented by Slovene and Croatian, performed far better — in terms of mean sonority —

than their Western and Eastern linguistic relatives. Such a trend can also be seen in the
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Germanic language family, where the North Germanic languages score higher than the West

Germanic languages, namely German and English.

The following chart (lllustration 12) depicts the length of the adapted transcription of the

languages of the sample.
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lllustration 12: The Length of the adapted transcription that was used to analyze the mean sonority value, ranged from
most Phones (= 527) to least Phones (=332).

The length of the transcription ranges from 527 phones, Ukrainian, to 332 phones, Latvian.
Only three languages had a transcript of over 500 Phones, namely Ukrainian, German, and

Croatian. On the other end, only two languages had a transcript of fewer than 250 phones,

namely Norwegian and Latvian.
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V. Results of the Statistical Analysis

V.1. Aesthetic Judgements and Sonority

This section will focus on the correlations between the mean sonority value (as presented in
the previous section) and the aesthetic judgements of the main experiment of the
Phonaesthetic Research Group (2021). To determine the correlation, the mean values of the
N = 144 participants judgements were calculated for each factor. As aforementioned (see

[1.2.4) the correlations were calculated with a 1-tailed Pearson Correlation in SPSS.

Correlations

Mean
Sonority Beauty Status Order
Value Eros (Mean) (Mean) (Mean) (Mean)
Mean Pearson Correlation 1 341 253 ,025 -,433"
Sonority  significance (1-tailed) ,035 ,092 ,449 ,009
Value N 29 29 29 29 29

*. The correlation is significant at the 0,05 (1-tailed) level.

**_The correlation is significant at the 0,01 (1-tailed) level.

lllustration 13: Results of the Pearson Correlation Analysis. The aesthetic judgements are devided into the four factors as
used by the Phonaesthetic Research Group (2021).

As shown in lllustration 13, there is a significant correlation (under 0,05) between the mean
sonority level of a language and its perceived eroticism. Additionally, there is a highly
significant negative correlation (under 0,01) between the mean sonority value and the
perceived orderliness of a language, which means that more sonorous languages are
perceived as less orderly. The scatterplots for the significant correlations are depicted in
illustration 14. No significant correlations were found between the mean sonority value and
the judgements in the factors of beauty and status of a language. However, we can still see a
trend to a positive correlation between the mean sonority value and beauty, this is not

significant but it might be proven significant in a bigger sample (illustration 15).
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Illustration 14: Scatterplot of the correlations between the factors eros and order and the mean
sonority value of the languages.
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Beauty Factor

Status Factor
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lllustration 15: Scatterplot of the correlations between the factors beauty and status and the mean

sonority value of the languages.



V.2. Geographical Location and Sonority

This section focuses on the correlations between the region in which a language is spoken in
Europe and the mean sonority value of the language. lllustration 16 shows a simplified map
of Europe with the areas of the languages coded in colours according to their mean sonority
values. The colour coding spans from most sonorous (dark green) to least sonorous (dark

red) and the detailed assignment of the colours can be seen in the illustration below.
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lllustration 16: Simplified Map of Europe with the language areas coloured according to their mean sonority value. The
languages are coded as follows (see lllustration 6 for comparison): Breton, Spanish, French, Portuguese and Basque (dark
green); Albanian, Irish, Icelandic, Italian, Finnish and Slovene (light green); Danish, Welsh, Hungarian, Norwegian, Estonian
and Catalan (yellow); Croatan, Romanian, Swedish, Turkish (orange); German and Latvian (light red); Russian, Ukrainian,
English, Czech and Polish (dark red). The categories range from most sonorous, dark green, to least sonorous, dark red. The
areas shaded in grey represent language areas that were not part of this study. This map should only be a visual aid for the
analysis and is in no sense complete nor does it represent the actual geographical locations.
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This map shows that the dark green areas are located in Western and Southern Europe,
whereas the dark red areas are mostly located in Eastern and Northern Europe. To
investigate this phenomenon in greater detail, language hubs for the language areas were
chosen and analysed via their latitudinal and longitudinal data. The language hubs were
chosen as follows: for pluricentric languages, the biggest capital was chosen (e.g., Berlin was
chosen for German); for languages spoken primarily in one European country, the respective
capital was chosen (e.g., Kyiv was chosen for Ukrainian); for minority languages, a big city in

the region where it is spoken was chosen (e.g., Bilbao was chosen for Basque).

With the data of these language hubs, a 1-tailed Pearson Correlation was calculated
between the mean sonority value of the language and the geographical location data
(longitude and latitude). The data for the geographical location is derived from the Latitude

and Longitude Finder (2021).

Correlations

Mean Sonority Value Latitude Longitude
Mean Pearson Correlation 1 -,321* -,531**
Sonority Significance (1-tailed) ,045 ,002
Value N 29 29 29

*. The correlation is significant at the 0,05 (1-tailed) level.

**_The correlation is significant at the 0,01 (1-tailed) level.

lllustration 17: Results of the Pearson Correlation Analysis between the mean sonority value of a
language and the Latitude and Longitude of the respective language hub / capital.

The calculation of the correlations in illustration 17 shows that the mean sonority value has a
negative correlation with the latitude and with the longitude of the respective language hub.
The negative correlation between the mean sonority value and the latitude is significant at
the 0,05 level in a one-tailed test. Athens (as the language hub for Greece) was
southernmost with a latitude of 37,98 and Reykjaviv (as the language hub for Icelandic) was

the northernmost with a latitude of 64,13. The significant negative correlation between
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latitude and the mean sonority value can be interpreted as follows: generally, the more
southern the position of the language area in Europe, the more sonorous the language. The
scatterplot for the correlation between latitudinal data of the language hub and mean

sonority value is depicted in illustration 18.
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Illustration 18: Scatterplot of the correlation between the latitudinal data of the language hubs and the
mean sonority value of the languages.

The negative correlation between the mean sonority value and the longitude is highly
significant 0,01 in a one-tailed test. The westernmost language hub was Reykjavik with a
longitude of -21,83 and Moscow (as the language hub for Russian) was the easternmost with
a longitude of 37,62. The highly significant negative correlation between longitude and the
mean sonority value suggests that the more western a language area in Europe, the more
sonorous the language. The scatterplot for the correlation between longitudinal data and

mean sonority value is depicted in illustration 19.
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Illustration 19: Scatterplot of the correlation between the longitudinal data of the language hubs and

the mean sonority value of the languages.
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VI. Discussion

The purpose of this study was to determine if the sonority of a language has an influence on
the perception of the language spoken. In the first part, the adapted sonority hierarchy was
used so as to analyse a sample of 29 European languages and rank them from most sonorous
to least sonorous according to one linguistic feature, namely their mean sonority values.
Then, the languages analysed were grouped into their respective language family.
Interestingly (and somewhat surprisingly), the language with the highest mean sonority
value was Breton, which also enabled the Celtic language family to have the highest mean
value. The Romance language family came second, with the West half of this family, i.e.,
Spanish, French, and Portuguese, scoring particularly high sonority values. The Germanic
languages featured a divide, with the North performing relatively good, and the West
Germanic languages having low mean sonority values. A similar phenomenon could be
observed in the Slavic languages, seeing that their respective subgroups differed greatly in
terms of sonority. The East- and West Slavic languages had especially low mean sonority
values, with Polish being at the very bottom of the sample. Of the languages that were not

grouped into families, Greek and Basque had uncommonly high sonority values.

In the second part, the established mean sonority values of the languages were compared to
the results of the Phonaesthetic Research Group study (2021), which evaluated the aesthetic
appeal of languages by letting participants listen to audio samples of “The North Wind and
the Sun” performed by female speakers. These evaluations distinguish between four factors:
Eros (the eroticism of a language), Beauty (and sweetness), Status (or culture) and Order (or
structure). The hypothesis builds upon a pilot study by Reiterer and colleagues (2020) and

assumes that the sonority of a language, as well as other linguistic parameters, influences
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the perception of it (Kogan & Reiterer 2021). The results confirmed this assumption by
showing that more sonorous languages were indeed perceived as being more erotic and less

orderly.

In the third part, the mean sonority values were used to investigate the hypothesis of a
possible link between climate and sonority. The comparability to the world climate zones
that were used in Fought and colleagues (2004) is not given, since they especially focused on
the tropical climate. However, Europe only features regions that are considered sub-tropical,
and therefore the latitudinal and longitudinal data of language hubs were considered. This
investigation was fruitful and showed that the languages spoken in Southern and Western

Europe are more sonorous than those spoken in Northern and Eastern Europe.

The following sections will further discuss the effects of sonority on the aesthetics of

language and the correlation between sonority and geographical location.

VI.1. Sonority - Erotic and Chaotic

We have established that the languages that are more sonorous are perceived as more
erotic and less orderly (i.e., chaotic). But why is that so? A possible explanation is that the
sonorous languages are in general the more vowel-heavy languages accompanied with more
sonorous consonants. This peaks in strictly CVCV structured languages, which means that
(almost) every consonant must be followed by a vowel. For example, Italian is considered a
mostly CVCV structured language. On the other side of the spectrum, there are consonant-
cluster heavy languages, such as German. The consonant clusters as well as the grave
contrast that less sonorous consonants create might be perceived as more orderly and

structured. However, when a vowel is followed by a sonorous consonant, there is no great
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contrast to recognise. That would be a possible explanation for the negative correlation

between sonority and orderliness.

With regards to the hypothesis, it can be concluded that the first hypothesis, stating that the
mean sonority of a language influences the aesthetic judgement, can indeed be confirmed.

The statistical data clearly suggests that this influence is given.

In this context, it has to be mentioned that the judgements of those who spoke the language
were excluded in the project of the Phonaesthetic Research Group (2021). This seems
reasonable since the familiarity of a language and the possible emotional connection with it
may have a great impact on the rating of it. It is a scientifically recognised psychological
concept that familiarity and liking show a positive correlation (Birch & Marlin 1982;
Bornstein 1989; Kogan & Reiterer 2021). This effect can be summarized as follows: familiar
objects are perceived as favourable because they have been proven harmless after initial
exposure. Excluding the judgements of those who speak the language, which in other words
means that they are highly familiar with it, helps to circumvent the familiarity effect.
Interestingly, this effect was perceived strongest for the second or foreign languages that
the participants learned. The L1 was sometimes even rated worse by native speakers than by
those who did not know it (Kogan & Reiterer 2021). Nevertheless, this negative effect of the
ratings is then also excluded by limiting the sample to the judgements of those who do not

speak said language.
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VI.1.1. The Eros Factor

This section focuses on the first sub-hypothesis, which investigates the correlation between
sonority and the perceived eroticism of a language. The principal issue in the argumentation
concerns the possible cultural influence on the judgements. Put differently: Do we perceive,
say, Spanish as erotic simply because what we hear, in this case the recording of “The North
Wind and the Sun” in Spanish, sounds erotic or because we associate the sound of the
language with our own cultural experience, which might include stereotypes such as the
Latin lover effect (Reiterer et al. 2020). This study tries to address this problem by including
lesser-known languages and investigating their effect on the listeners. After all, the language
with the highest mean sonority value of the present investigation is Breton and in this case,
it seems reasonable to argue that there is (next to) no cultural influence as to whether it is
perceived as erotic. Furthermore, the inclusion of lesser-known languages of the language
families might further reduce the effect of cultural influences, since the familiarity-effect can
be circumvented. Regarding the Romance language family, Romanian and Catalan were

included as, so to say, lesser-known languages.

A possible explanation as to why sonority influences the eroticism of a language might be
found in the speech rate and the syllable structure of sonorous languages. Dellwo and
Wagner (2003) found in their study that a positive correlation between sonority and speech
rate is tightly connected to vocalic share. A high vocalic share is found in languages with a
predominant CVCV structure, as opposed to languages with a high share of consonant
clusters. With vowels being generally more sonorous than consonants, a language with a

stricter CVCV pattern is also more sonorous. To showcase the connection between syllabic
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structure, sonority and eros, the data of Italian and German are compared. The syllable-

structure data is reported in Rebanus (2003).

German Italian
open syllables 41% (N=220) 85% (N=229)
cv 31% (N=220) 58% (N=229)
consonant clusters 16% (N=220) 11% (N=229)
vocalic share 38% (N=220) 47% (N=229)
mean sonority value 34,97 (23" of N=29) 38,16 (10" of N=29)
mean eros score 32,42 (29" of N=29) 59,24 (3" of N=29)

lllustration 20: Comparison of German and ltalian. The syllabic features are derived from Rebanus (2003) and the mean
sonority value and the mean eros score are from the present study.

Italian is a good example of a language that is mostly CVCV syllable structured, at 58%
according to Rebanus (2003). Italian also has a lower share of consonant clusters than
German, which is quite (in)famous for it, and a higher vocalic share, seeing that vowels are in
general more sonorous than consonants. Italian is known for having words ending in a
vowel, hence the 85% of open syllables (on a side note: that is why Super Mario famously
says in his stereotypical accent: “It’s-a me Mario” - he does not want to end a word on a
consonant). Italian scored third in the mean eros ranking of the whole sample, while German

came in last place.

The comparison of these two languages shows how the syllable structure, which influences
the mean sonority value, might explain the perceived eroticism of a language. Additionally,
the higher speech rate, which is connected to the syllabic features (Dellwo & Wagner 2003),
might have an aesthetic value to it. The higher speech rate is often reported as “having a
flow” (Kogan & Reiterer 2021), which might explain that the language is perceived as more

erotic and also as more chaotic.
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VI.1.2. Searching for a Celtic Lover Effect

This section will primarily discuss the results of the calculations of the mean sonority value.
Surprisingly Breton scored highest regarding the mean sonority value and consequently, the
mean value of the Celtic language family is the highest of the language families present in
this study. In the beginning of this study, a Latin lover effect (Reiterer et al. 2020) was
assumed, which would predict that the Romance languages score highest. Yet the Romance

7 2nd

languages were placed “only as a language family despite the fact that many Romance

languages had a high mean sonority value, with Spanish (ranked 2"%), French (3™), and

Portuguese (4").

In Reiterer and colleagues (2020), the Latin lover effect was used as an explanation for why
Romance languages receive favourable treatment in foreign language learning and as an
explanation for an increased appeal of the Romance languages among listeners. However,
since the Celtic languages are the most sonorous group, the case for a potential Celtic lover
effect must be investigated. The following chart shows the mean sonority values and the

mean eros factor ratings of the Celtic and Romance languages of this sample.

Mean Eros | Mean Sonority Mean Eros | Mean Sonority

Celtic Languages | 43,42 39,30 Romance 57,38 38,87
Languages

Breton 49,72 41,48 French 71,54 40,66

Irish 44,76 38,67 Spanish 59,79 40,79

Welsh 35,77 37,74 Italian 59,24 38,16
Catalan 52,20 37,02
Portuguese 51,73 40,29
Romanian 49,77 36,32

lllustration 21: This tables sums up the mean Eros and sonority values of the Caltic and Romance Languages, both
individually and as a family.
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The table above illustrates that even though Breton has the highest mean sonority level
(41,5) it has a slightly lower mean eros value than Romanian (49,7 < 49,8). Romanian is,
however, the Romance language with the lowest eros value, while Breton is the Celtic
language with both the highest eros and sonority value of its family. On one hand, when
looking at the mean values of the language family in total it becomes clear that although the
Celtic languages have a higher mean sonority value (39,3) than the Romance languages
(38,9), the mean eros value of the Romance language family (57,4) is much higher than the

one of the Celtic languages (43,42).

Despite the fact that a solid correlation between sonority and the eros value of a language
was established, it seems that in this case the Latin lover effect remains true. Put differently,
the Romance languages are clearly associated with sounding erotic. Generally, more
sonorous languages tend to score higher on the eros factor, yet it seems that other
influences need to be considered to account for the exceptionally high scores of the
Romance language (i.e., for the Latin lover effect). Cultural associations could play an
important role here since Romance languages are often portrayed as the languages of love
in popular media. The Celtic languages, however, with far fewer speakers, are less familiar

and might therefore evoke no specific cultural associations.

Another possible explanation lies in the biasing variable of voice, which could distort the
results of individual languages. Reiterer and colleagues (2020) found that higher voice
likability ratings go hand in hand with higher ratings for Beauty, Status, Eros and Orderliness.
This could mean that, for example, Breton was ranked higher in the Eros ratings due to the
likeability of the voices of the recordings. However, the sonority score, since it stems from

transcriptions featured in official phonologies is not influenced by the voice.
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VI.1.3. The Romanisation Effect

Even though the idea of a Celtic lover effect will not be pursued further, another
phenomenon could explain why Breton leads the ranking. Many participants believed after
hearing the Breton speech that they heard a Romance language. After finishing the aesthetic
judgements they were asked, inter alia, to guess which language they heard and if they could
name a close relative of this language. Investigations of the supplementary data of the
Phonaesthetic Research Group (2021) showed that both Breton and Basque were often

thought to be Romance languages.

The data of the study (Phonaesthetic Research Group 2021) shows that Breton was correctly
recognised by only 11% of the participants. 9% thought they heard French and an additional
46% thought they heard a Romance language. This means over half of the participants (55%)
thought that Breton is a Romance language. The answers to the search of a close relative
show an even clearer picture: 52% indicated French and another 14% wrote another
Romance language. This means that two-thirds of the participants (66%) think that Breton is

closely related to the Romance languages.

After listening to the recording of Basque, the data of the Phonaesthetic Research Group
(2021) indicates that 19% recognised the language correctly. In this case, again over half of
the participants (57%) thought they heard a Romance language, 9% of them thought they
heard Spanish. Spanish was named as a close relative by 32% and another 30% indicated
another Romance language. Therefore, as was the case with Breton, almost two thirds (62%)

thought that Basque is closely related to the Romance languages.

Thinking that both Breton and Basque are (related to) Romance languages is not without

reason. In the Basque Country and in Brittany almost all inhabitants speak the official
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language of their nation, French and Spanish respectively. For example, in the small town of
Goizueta in the Basque Country, where a vast majority (95%) speak Basque, all inhabitants
also speak Spanish (Hualde et al. 2010). The same is true for Breton: Kennard (2021) states
that all speakers of Breton are also fluent in French. This lack of monolingual speakers in
both languages and the centuries of contact with Romance languages have led to an
influence in phonology, the lexicon and morphosyntax. For example, the phonology of
Basque is very similar to Castilian Spanish (Hualde et al. 2010), they both share the same five

vowel system and even the realisation of the vowels is almost identical.

Even though both Breton and Basque are not part of the Romance language family, both of
them were confused for a Romance language. This confusion stems from phonological
similarities that arise from centuries of language contact. These similarities, and the effect
they have on listeners, will be referred to as the Romanisation Effect. This poses the
guestion: Did listeners alter their emotional reaction because they thought they heard a
Romance language? Some evidence for this can be found in the relatively high ratings that
they received in the sample of 29 languages: Basque was ranked the 9" most erotic language
(with a mean Eros rating of 51,71), and Breton ranked as the 11™ most erotic (Mean Eros
rating of 49,72), whereas the other languages of the Celtic language family were on place 19
and 28. Is it possible that Breton and Basque are experiencing the Latin lover effect, due to
their similarities to Romance languages? Future research will be necessary to further

investigate the influences that the Romanisation effect exerts.

VI.1.4. Arguing for Chaos

Perceiving more sonorous languages as more chaotic seems to be associated with having

less harsh contrasts in the speech production. Sonority, as a feature, is linked to syllable
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structure, and the explanation as to why sonorous languages are perceived as less orderly
might lie in the structure of the syllables. First of all, why would a language sound more
structured? Structure might be given due to contrasts in the sonority values of the sounds

constituting a syllable. In the following example we will look at three syllables and their

structure:
1) <Stab> (german: rod) 2) <cat> (english) 3) <balena> (ltalian: whale)
Mean Sonority Value = 27 Mean Sonority Value =34,66 Mean Sonority Value = 51
(0] N (o (0] N (o (o) N C
Jt a: p k ® t b a (0]

lllustration 22: Three examples of syllables with the mean sonority value calculated for just the syllable. The syllable is then
analysed in the structure Onset (O), Nucleus (N) and Coda (C). The examples are chosen from German, English and Italian.
The examples were chosen in order to depict the influence of specific syllable constructions on the mean sonority value,
namely a consonant cluster, a high sonority peak with a great contrast to the Onset and Nucleus and an open Syllable. The
Italian example <balena> is also a prime example for a CVCV-structure.

The illustration above showcases a small sample of syllables of three languages that were
used in the current study (German, English and Italian). To demonstrate how the syllables
are rated sonority-wise, the mean sonority value of these syllables was calculated. The
syllable structure was then divided into the onset (O), the nucleus (N) and the coda (C).
Example two shows a syllable where a low vowel [z] is framed by two voiceless plosives.
This illustrates the optimal condition of a sonority peak in the nucleus. In example one a
consonant cluster can be seen in the onset [[t] of the German word Stab (rod) and example

three shows an open syllable (as discussed in section VI.1.1.).

Arguably, clear contrasts in sonority are perceived as being more structured which in turn
render a syllable easily distinguishable and thus facilitates its comprehension and
interpretation. This would go in line with the argumentation of Ohala (1992) that for the
intelligibility of speech, change is more salient than stability. Additionally, the consonants

are of primordial importance for carrying the meaning of an utterance. The vowels, on the
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other side, carry the melody of a language. This can be showcased by disemvoweled texts
(i.e., texts that were artificially rid of vowels), which still are readable with relative ease
(Harris 2006; see section 1.3.2.). For example, the (almost completely) disemvoweled
sentence “f u cn rd ths, u knw wt dsmving mns” (Maxwell 2007) is readable with relative
ease. This phenomenon is also found in short text messages (Boyd 2010), as displayed by
“sry” (Urban Dictionary 2021). Although being showcased in written language, this argument
can be expanded to speech. Therefore, having a consonant cluster might help to
comprehend an utterance, yet it has a negative impact on the mean sonority value. The
open syllable in example three, however, is less distinguishable, yet it has a very high mean

sonority value.

It seems that there is a trade-off between sonority and orderliness that the syllable structure
conveys: Having more consonant clusters (example 1) or just both the onset and the nucleus
filled with obstruents (example 2) may help to convey the message on a semantic level and
contrast the sonorous vowel, yet results in a syllable with a lower mean sonority value. In
contrast, having more syllables linked together in a CVCV structure, as in <balena> (whale) of
example three, and more open syllables will result in a more sonorous language, which

might be perceived as being more chaotic.

VI.1.5. Sonority and Beauty

In contrast to the results of the study by Jacobs (2017), this study did not find a significant
correlation between the mean sonority value of a language and the perceived beauty of it.
However, this does in no way refute Jacobs (2017) findings since their research was focused
on individual words and poetic beauty. This study, even though finding a positive trend

between beauty and sonority, did not find a significant correlation. To put this into
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perspective, it has to be discussed how one might define linguistic beauty, especially in the
case of searching for a general effect. Since, as the well-known proverb goes, “beauty lies in
the eye of the beholder”, every individual might have a different interpretation of what a

beautiful sounding language is.

As has been stated at the beginning of this paper, aesthetic research focuses predominantly
on visual stimuli (Zeki 1999; Leder et al. 2004; Leder & Nadal 2014). A major influence in this
sub-field of psychological studies is the research on the beauty of human faces and their
features. In these studies, the so-called “beauty in averageness” effect has been described
(Halberstadt et al. 2013). This effect demonstrates that morphed faces, i.e., artificially
created faces by superimposing multiple individual images, were generally rated more
beautiful than individual natural faces. This effect is somewhat counterintuitive because
these morphed faces are sort of bland artificial faces that lack any distinctive features and
characteristics. Individual judgements, in contrast to the general mean effects, might vary to
a point that certain distinctive features are preferred. This general effect of rating these

smooth and bland morphed faces as more beautiful seems to be relatively stable.

This effect is not easily adapted for the means of discussing languages, since it is harder to
pinpoint the distinctiveness of features of a language. Yet, the gist is that less distinctive
languages with features that are used by a greater number of other languages might possibly
be perceived as more beautiful in the general opinion. This can be discussed within the
framework of the markedness theory (Gaeta 2017). However, distinguishing between the
“normal” linguistic features versus the “irregular” form is a somewhat troublesome
approach: In the markedness theory, the “irregular” form of a phoneme is called the marked
phoneme. However, if we take for example /p/ and /b/ we have a pair of phonemes that can

only be distinguished by their voicedness. Yet, which is the marked one of the two, is being
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voiceless or voiced the regular form of the phoneme? The problem of defining which form is
marked leads to a greater discussion. Blevins (1995) stated for Italian, for example, that the
relatively high share of CV-syllables can be perceived as beautiful since this structure is
universal in the languages of the world. According to Oller (2000), it is also the first syllabic
structure that children produce. This could be an explanation for the perceived beauty of
languages with a higher share of CV-syllables since it might be a less distinctive feature. For
the purposes of the present study, the markedness of linguistic features and the connection

with beauty need further investigation.

Additionally, the familiarity effect might also play a role in the aesthetic judgements and
therefore have an influence on what is perceived as beautiful. The “beauty in averageness
effect” (Halberstadt et al. 2013) can also be interpreted as follows: the morphed faces might
seem more familiar or closer to familiar faces of friends and family since they lack distinctive
features, therefore it might be that we just rate the seemingly familiar faces as more
beautiful. To some degree, this argument can be supported for languages, since the study of
the Phonaesthetic Research Group (2021) found significant correlations between beauty and
familiarity as well as eros and familiarity. Therefore, it seems that the more familiar
languages (and maybe even the features that are better known) are perceived as more

beautiful.
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VI.2. Geographical Data & Climate

This study has found a significant effect of the languages spoken mainly in Southern and
Western Europe being more sonorous than those spoken in Northern and Eastern Europe.
The initial research of Fought and colleagues (2004) used climate zones in their analysis,
however, in the context of looking at Europe alone, the climate zones were not deemed
fitting. Therefore, the longitudinal and latitudinal positions of the language hubs of each

language served as a basis for comparison.

While the effect is present, the cause for the languages in the Southwest being more
sonorous is not entirely clear. The first approach seems to be linked to the exchange of
language neighbours and languages families, meaning that the geographical location is only
of secondary importance. For example, the Romance languages all had relatively high mean
sonority values, and they are spoken in vast areas of Western and Southern Europe. Basque,
which is a language isolate and therefore not related to the Indo-European languages, still
adapted a lot of its phonological features from the Romance language neighbours (Hualde et
al. 2010; see section VI.1.3). This approach thus argues that the mean sonority value is linked
to language families and the Sprachbiinde and is also influenced by the language neighbours.
Consequently, this could possibly account for the fact that the languages in Western and
Southern Europe are more sonorous, and it would similarly imply that the geographical

implications are interesting yet only secondary.

The Sprachbund Hypothesis, which summarizes the aforementioned points, was rejected by
Fought and colleagues (2004). They structured their argument within a population biology
framework and argued as follows: Speakers in a warm or hot climate are more often

outdoors and have to communicate over greater distances than if they were indoors. To
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communicate intelligibly and effectively, the languages were adapted to be more sonorous,
since sonority is linked to acoustic intensity. While the arguments of Fought and colleagues
(2004) are intriguing, they also seem rather far-fetched. It seems logical that every
language’s principal purpose is to transmit information intelligible and effectively, and
languages can be used in different contexts. In addition, both extreme cold and extreme
heat arguably forces humans to stay indoors (in the shade or near the hearth). Therefore,
this approach seems rather unlikely, especially in a European context, given that Europe is
generally characterised by a temperate climate. Also, considering the fast pace of linguistic
change it seems quite a stretch to compare it to evolutionary changes since they take
disproportionately longer. Anthropological causative arguments are thus arguably not

particularly useful in this context.

In conclusion, the Sprachbund Hypothesis, which sees the exchange of language neighbours
and the similarities in language families as the explanation for similar phonological features,
seems more sustainable. Languages are in constant contact with each other, and the
phonology of a language experiences great change. This was shown in the cases for Breton
(Kennard 2021) and Basque (Hualde et al. 2010), which adapted features of their
everpresent Romance neighbours (see section VI.1.3.) Therefore the Sprachbund Hypothesis
might offer a possible explanation as to why the languages in Western and Southern Europe

are more sonorous than those of the Northeast.
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VI.3. Limitations

This study adopted a relatively novel approach to evaluating sonority and the perception of
languages, which in turn means that there are many limitations. This research project had
the aim to cover two hypotheses as well as to establish the means for an evaluation of the
mean sonority values of a language. A rare example of a study performing cross-linguistic
research on a large corpus of languages was performed by Coupé and colleagues (2019).
Therefore, the primary focus of the present study is to open up new research paths and it is
therefore moving in uncharted linguistic waters. One of the main goals of the Phonaesthetic
Research Group (2021) is to break the taboo regarding aesthetic judgements of languages
and to establish phonaesthetics as a field of research. Therefore, the limitations section can
(hopefully) serve as an inspiration for new approaches of looking into the correlation of
sonority and the aesthetic judgements of a language. In this section, three big limitations will

be presented and discussed.

VI.3.1. The North Wind and the Sun

This section focuses on the question: “How much material is enough to represent a language
fully?” (Baird et al. 2021: 1). Since both transcriptions in the International Phonetic Alphabet
and the recordings of the study use “The North Wind and the Sun” as the basis, it must be
discussed what the limitations of representing a whole language with translations of Aesop’s
fable are. “The North Wind and the Sun” became the standard text for showcasing a
language’s phonology in the Journal of the International Phonetic Association (The Principles
of the IPA 1949/2010), and therefore, the text is frequently used in cross-cultural language
comparisons. In many regards, it seems useful and practical to use a semantically parallel

text the features of which, such as genre and length, remain relatively constant.
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Furthermore, the versions of the Journal of the International Phonetic Association include a
broad phonetic transcription (sometimes an additional narrow transcription) and an
orthographical version of “The North Wind and the Sun”, which simplifies the interpretation
(Baird et al. 2021). The original reason why Aesop’s fable became a standard in phonological
research was the assumption that it is panphonic for English, meaning that every English
phoneme is present. However, the research of Baird, Evans and Greenhill (2021) suggests

that it is only near-panphonic.

Discussing how much material is enough to completely represent a language is, at least
when talking to other linguists, the equivalent of opening Pandora’s Box. A substantially
larger corpus than “The North Wind and the Sun” would have to be used to assure a full
attestation of all allophones of all phonemes. Furthermore, in order to observe all
phonological contrasts, a full attestation of all minimal pairs of a language is needed. Baird
and colleagues (2021) suggest that auditory material and a corresponding text corpus of at
least three and a half hours are required to assure that the phonology of a language is fully
and correctly represented. Since the material of this length is often unavailable, little to no
cross-linguistical research uses a sample corpus of that size. It goes without saying that the
recordings and transcriptions of “The North Wind and the Sun” are thus not ideal to
represent the phonology of a language fully. This has to be one of the most obvious
limitations of this study and therefore the results, especially the mean sonority values, must

be taken with a grain of salt.

VI.3.2. Sonority Scales

As discussed in section |.4. there is a multitude of sonority scales that, although sharing the

same concept, vary ever so slightly in detail and in the ranking of the phonemes. Choosing
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the sonority scale of Fought and colleagues (2004) was primarily a practical decision given
that their sonority scale contained scale values. However, there are many more sonority
scales and it would certainly be interesting to compare the results of sonority calculations
performed on the basis of different sonority scales. However, the results will in all likelihood
not vary greatly since the main distinctions of the natural classes are present in almost all

scales. It might still slightly alter the ranking.

In addition, future research might include sonority calculations that are not based on the
transcriptions themselves but directly on the acoustic material. This would lose the benefit
of having two ratings that are independent of each other since then they both are based
merely on the recording itself. Since in the current study, the aesthetic judgements are
based only on the voice recordings of the Phonaesthetic Research Group (2021) and the
calculations of the mean sonority value are based mainly on standard transcripts. Therefore,
this might make it even harder to argue for the effects of a language, since then both the

aesthetic judgement and the sonority value are merely based on one recording.

To sum it up, future research might investigate different mean sonority value calculations,
either by using another scale, by calculating it via acoustic material or by doing both. Every
new approach to the evaluation of the sonority might contribute to establishing a more

straightforward way of defining the correct mean sonority value of a language.

VI.3.3. Working with Standard Languages

One of the most pressing issues in cross-linguistic research is that in order to compare one
language with another, a standard version of each language is required. The present study,
for instance, compared solely standardised versions of languages. However, these

“standards” are often a far cry from the real-world usage of a language. Using “The North
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Wind and the Sun” already limits the language to a formal register and only illustrates a part
of its phonology. Future research might investigate spontaneous speech and compare lower

linguistic registers of different languages with each other.

Arguing for a standard version is especially difficult when it comes to languages that are not
as centralized as national languages. For instance, in the case of Breton, this study focused
on the variants spoken on the Isle de Groix (Ternes 1975) and in the Treger region (Hewitt
1978), since they were deemed of a native speaker contact as a relatively “pure” and
traditional form of Breton. However, the (relatively) newly established school Breton or
“Neo-Breton” is a more frenchified (or romanised) version of the language that embraces,
for example, French loanwords and sounds different from traditional Breton (Kennard 2021).
This illustrates the (great many) problems that using just one “standard” version of a

language pose in a comparison.

The choice to use one version of a language was, in reality, an economic one since analysing
a multitude of regional and social variants per language would not be feasible for a study of
this scope. However, it must be acknowledged that when another variety of language is used

as the basis for the research, the results might differ.

In future research projects, one could possibly alter the scope of the study and delve into the
varieties of one language. A project where the different regional varieties of German, for
example, are analysed might lead to new insights into questions such as: Which regional
variety of German is perceived as most erotic? Are the most sonorous dialects in the South
and West of the German-speaking area, and therefore support the correlation described in
the present thesis? In short, investigating the sonority of regional variants of a language

might offer new insights.
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VII. Conclusion

This thesis argues that the sonority of a language correlates with how its aesthetics are
perceived, given that languages with a higher mean sonority value were significantly rated as
more erotic and chaotic (i.e., less orderly). Since sonority is linked to the syllable structure of
a language, it can be argued that the syllabic structure might cause this correlation, at least
to some degree. On one side, high sonority contrasts within a syllable and more consonant
clusters both make a language less sonorous, however, these intelligible contrasts might
render the language more orderly. On the other side, a mostly CVCV structured language,
which features open syllables, generally obtains a higher mean sonority value, and the lack
of contrast between a vowel and a sonorous consonant might explain the perception of no
structure. This lack of structure and the higher focus on vowels, which carry the melody of a

language, might influence the perception of sounding more erotic.

However, cultural associations also play a significant part in this analysis. The Romance
languages are often referred to as the languages of love in popular culture, which is known
as the Latin lover effect. This effect might help to explain the popularity of Romance
languages for second language learners. The Latin lover effect seems to remain constant,
even if the Celtic language family had a higher mean sonority value than the Romance
family. For instance, Breton, the language with the highest mean sonority value of the

complete sample, still was rated as less erotic than every Romance language of this sample.

Earlier studies on aesthetics, focusing on visual stimuli, attested that most people perceive
familiar stimuli as more beautiful. Familiarity of a language also correlated with the
perception in the feature of Beauty and Eros in this study. Therefore, it can be argued that

the positive effect of familiar objects holds true for languages.

119



In Europe, we can find the more sonorous languages in the South and West, as opposed to
the North and East. This correlation was highly significant, yet its cause is open to discussion.
Earlier assumptions of hotter climate influencing language on an evolutionary level seem to
be rather far-fetched in the context of modern European languages. The Sprachbund
hypothesis, which primarily argues for the effects of neighbourhood of languages and
language families, sees the geographic location as a secondary effect. As discussed in this
thesis, it seems plausible that the connectedness of language families and the Sprachbiinde

are the reason why the languages in the West and South of Europe are more sonorous.

This thesis adopted a broad approach by discussing sonority as a linguistic feature and
correlating it to phonaesthetic language perception as well as to the environment in which a
language is spoken. Opening up new fields of research is always accompanied by great
limitations, most of which go beyond the scope of the present paper. Additional studies in
the field of phonaesthetics are required to gain new insights. Generally, investigating
phonaesthetics might open up interdisciplinary dialogue and allow linguists to see the

beauty in language.
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IX. Appendix

Mean Phones Mean Mean
Language Sonority (Sum} Mean Eros R Statuts Mean Order
Value
Breton 41,48 397,00 49,72 56,06 51,08 56,81
Spanish 40,79 428,00 59,79 66,72 61,39 52,93
French 40,66 393,00 71,54 70,24 74,88 53,13
Portuguese 40,29 408,00 51,73 58,38 54,65 57,98
Greek 39,35 478,00 54,50 62,82 55,12 59,73
Basque 39,24 416,00 51,71 59,26 51,73 57,35
Albanian 38,82 427,00 44,74 53,38 47,72 54,65
Irish 38,67 406,00 44,76 57,87 49,46 56,54
Icelandic 38,31 443,00 43,32 54,80 54,90 61,14
Italian 38,16 455,00 59,24 67,49 62,34 54,69
Finnish 38,14 419,00 45,12 59,15 53,11 61,79
Slovene 38,12 423,00 46,36 52,88 53,16 63,71
Danish 37,74 364,00 39,06 50,17 56,12 60,48
Welsh 37,74 419,00 35,77 51,28 49,82 58,65
Hungarian 37,37 439,00 44,18 53,48 51,87 62,91
Norwegian 37,16 336,00 42,23 53,44 58,68 61,86
Estonian 37,04 426,00 45,87 56,77 53,62 60,70
Catalan 37,02 394,00 52,20 58,75 53,70 58,22
Croatian 36,45 522,00 45,01 58,90 49,87 51,47
Romanian 36,32 499,00 49,77 53,87 50,09 56,22
Swedish 35,95 439,00 52,68 61,14 59,88 62,42
Turkish 35,59 447,00 42,73 50,63 47,57 54,25
German 34,97 524,00 32,42 47,44 62,27 72,13
Latvian 34,18 332,00 47,98 56,99 52,33 59,51
Russian 33,00 472,00 40,83 53,10 54,33 59,09
Ukrainian 32,86 527,00 46,89 56,01 51,90 60,49
English 32,83 392,00 53,39 70,08 75,97 74,16
Czech 32,59 419,00 44,70 52,32 51,26 61,06
Polish 31,06 456,00 49,65 56,27 52,54 59,41

131




Mean

Language Sonority Language Hub Latitude Longitude
Value

Breton 41,48 | Brest 48,39 -4,49
Spanish 40,79 | Madrid 40,42 -3,71
French 40,66 || Paris 48,85 2,35
Portuguese 40,29 | Lisbon 38,74 -9,14
Greek 39,35 | Athens 37,98 23,73
Basque 39,24 | Bilbao 43,26 -2,94
Albanian 38,82 | Tirana 41,33 19,82
Irish 38,67 | Galway 53,27 -9,06
Icelandic 38,31 | Reykjavik 64,13 -21,83
Italian 38,16 | Rome 41,90 12,50
Finnish 38,14 | Helsinki 60,19 24,95
Slovene 38,12 | Ljubljana 46,06 14,51
Danish 37,74 | Copenhagen 55,68 12,57
Welsh 37,74 | Cardiff 51,48 -3,18
Hungarian 37,37 | Budapest 47,50 19,04
Norwegian 37,16 | Oslo 59,91 10,76
Estonian 37,04 | Tallinn 59,44 24,75
Catalan 37,02 | Barcelona 41,39 2,15
Croatian 36,45 | Zagreb 45,82 15,97
Romanian 36,32 | Bucharest 44,44 26,10
Swedish 35,95 | Stockholm 59,33 18,06
Turkish 35,59 | Istanbul 41,02 28,98
German 34,97 | Berlin 52,52 13,40
Latvian 34,18 | Riga 56,95 24,11
Russian 33,00 | Moscow 55,75 37,62
Ukrainian 32,86 || Kyiv 50,45 30,52
English 32,83 | London 51,51 -0,12
Czech 32,59 | Prague 50,07 14,42
Polish 31,06 | Warsaw 52,24 21,02
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