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Comparison between tonal systems

* by the number of tones;
* by the character of tones (level, modulated, both);

by function (lexical, grammatical).

* Why not comparing them by the functional load of tone?



How to measure the functional load of tone?

* Functional load means “how likely we are to find (near-)minimal
pairs” (Larry Hyman, p.c.). But how can we quantify it?

- to count tonal pairs in a dictionary? Difficulties: dictionaries differ
in their completeness; tonal inflection is not represented in
dictionaries;

- experiments with native speaking for the perception of texts with
and without tonal notation? Difficulties: such experiments are
costly and difficult to organize; too many factors influencing the
results (reading skills of the participants; adequacy of the
orthography...).




Tonal density

Karlos Gussenhoven (2004):
The functional load of tone can be expressed through the tonal density.

The more meaningful tones (i.e. tonemes) are mapped on a segmental
chain of a fixed length, the higher their distinctive potential is.

We suggest to measure the tonal density by the means of the Tonal
Density Index (TDI).

TDI = the number of tonemes per 100 syllables.



Languages of different tonal density

* Eastern Dan (TDI 10]) ,
Yy,  wo, wluiu wo , do. — 6 syllables, 5 tonemes
Yy | wo | wlwu | wo |do.
“They set off, they left’.

Bambara (TDI 67) , .

Falatonin ye sira ta, a thara masake in fe - 16 syllables, 9 tonemes
Falatonin| ye| sira| ta|, a |ta:ra| masake| in |fe

“The orphan set out, he came to the king...

Makonde (TDI 33)
Akuula vamahikéne muchi vamataambwe — 14 syllables, 2 tonemes

Akuul|la| vamahikene muchi valmatalambwe
There they are known as Matambwe people.




To calculate TDI, a tonal system should be
analyzed according to certain requirements

Key notions of the analysis:

- toneme,

- tonal domain,

- marked tone and zero tone,
- tonal and toneless syllables.



Toneme

* A meaningful tone (a tone which can distinguish lexical and/or grammatical
meanings).

* Can be compared with phoneme in the segmental phonology.

* The term was introduced by Pike (1948), it reappears sporadically
(Welmers 1959; Ratilff 2015; Hyman & Leben 2021).

* In modern tonology, the notion of toneme remains underevaluated
and underspecified. As a result, the phonology and phonetics of tone
is usually not distinguished clearly.

* The realisation of toneme varies greately depending on the type of
tonal system.
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Tonal domain

* A segmental chain on which a toneme is realized.

* It may vary from zero to a multisyllabic sequence; its length is
language-specific.

* In some languages, a segmental chain is entirely subdivided into tonal
domains.

* In some others, certain segments can remain outside tonal domains.
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Marked and zero tones, privative and omnitonal systems

* Privative tonal systems: an active tone (a toneme) vs. zero tone (which is
not a toneme), i.e. /H, @/ or /L, @/.

 ,Omnitonal” systems: /H, L/. One tone may be less active than the other,
but it can still be regarded as toneme.

* The distinction between a @ tone and a ,,weak” toneme is highly
important for the calculation of TDI, and it is often a very difficult task.
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Criteria of zero-ness/activity of a tone (Hyman
2000)

- a floating tone cannot be @;

- there are constraints on the marked tone occurring, and there are no
constraints on @ occurring;

- it should not be possible to have HL or LH contour tones on one TBU in a
language with a privative tonal system;

- if the opposition is /H, L/, H tones are not expected to interact with each
other across L's, and vice-versa;

- in omnitonal systems, tone rules (such as tonal spread) should refer to both
tones; in privative systems, tone rules should refer only to the active tone;

- a tone representing a non-segmental tonal morpheme cannot be @ (this is
not Hyman’s criterion);

- others?
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Toneless syllables

* Toneless is a syllable to which no toneme is assighed at the underlying
level.

* They acquire superficial tones according to automatic rules.

* Toneless syllables are found even in some languages with very high
tonal density (e.g. Mandarin Chinese).

* On the surface, toneless syllables can be included in tonal domains, or
remain outside tonal domains, depending on languages.
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Four major types of tonal systems

* Omnysyllabic: prototypically, one toneme per syllable, TDI = 100.

* Tonemic: at least two tonemes in the system; a toneme often stretches
over two or more syllables. TDI 50-80.

* Privative: one active tone (most often H) is opposed to the absence of tone
(@). TDI 30-50.

* Pitch-stress: prototypically, two (or more) tonemes are realized on the
stressed syllables; the other syllables are toneless. TDI < 30.

Distribution of tonal languages by these types follows a clusterization model,
and existence of some intermediate (hybrid) types can be envisaged.
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Emergence of loss of tones: Tibetan l[angauges

« Old Tibetan, 9-10 century: no tones.

* Modern language Amdo: toneless; retains voiced consonants and
certain onset consonant clusters.

* U-Tsang (Lhasa Tibetan): devoicing of originally voiced
consonants and simplification of the onset consonant clusters >
emergence of two tonemes.

A tonal domain can include one or two syllables; there are also
toneless syllables not included into tonal domains.

TDI =51/57 (depending on the interpretation of the downstep).
13



Mobility between tonal types: Baltic languages

* Lithuaninan Aukstaitian: a typical pitch-stress language.
- two tonemes (falling and rising),

- a mobile stress (a stressed syllable can occupy any position in a word-
form),

- only stressed heavy syllables (i.e., containing long vowels, or
diphthongs, or diphthongoids) carry meaningful tones,

- light syllables (stressed or unstressed) and unstressed heavy syllables
cannot carry meaningful tones.

- TDI = 30.
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Baltic languages, cont.

* Old Latvian: a system close to the Aukstaitian Lithuanian.
 Modern literary Latvian:
- - a word-initial stress;

- loss of short vowels > syllabic contraction > two or more heavy syllables
can appear in one wordform;

- every heavy syllable (both stressed or unstressed) carries a meaningful
tone;

- 3 tonemes (in some dialects): rising/high, falling, rising-falling (+
interrupting phonation);

- light syllables are toneless.
An evolution from the pitch-stress type toward the omnisyllabic type.
TDI =43, a hybrid type.
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Mobility within one type: two Mande languages

* Bambara (Manding < Western Mande, TDI = 66-67.5)

» Kakabe (Mokole < Western Mande, TDI = 62.5)

* both are tonemic languages with similar tonal systems:
- a tonal domain can extend to several syllables;

- Lis active, H is default (but still, it is a toneme, not @);

- OCP (insertion of a buffer H at the end of a L toneme, if followed by
another L toneme).
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Mande languages, cont.

e Factors of the decrease of TDI in Kakabe:

- definitive loss of tones by light postpositions (in Bambara, this rule is
facultative);

- reinforcement of the rule of the phrase-final high tone lowering if
preceded by a low tone (in Bambara, this rule is also facultative);

- partial loss of tones by personal pronouns in Kakabe.

- 17



Conclusion

* The evaluation of the functional load of tone through measuring the
tonal density is meant to reflect the key characteristis of individual
tonal systems.

* The interest of the evaluation of the functional load via Tonal Density
Index becomes visible if it is carried out on a representative set of
tonal languages.

* Search for correlations of the functional load/tonal density with other
parameters of language systems is a highly promising direction of
research.
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* The project started a week ago.

* It is planned to analyze at least 250 tonal systems of various
types and to calculate the tonal density of the languages.

* A database will be developed representing various
characteristics of tonal systemes.

* We are open to cooperation with all those who are
interested in tones, both research teams and individuals.
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