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Research Questions

. Should tones be marked in the orthography of
African languages?

. What are the benefits for marking tones in the
orthography?

. What are the consequences for not marking
tones in the orthography?

. Is there a middle of the road solution for

marking tones simply, accurately, and
exhaustively in the orthography?



Equipment, etc.

. Source: All the data is based on my speech
(a native speaker of the Anyi Morofou
dialect)

. Date of Recording: The recordings for this
analysis were done in November 2007.

. Equipment: Office desktop and home
laptop. Longtech microphone used.

. Software: Praat software.



The Data

A The Data consist of the following language sample:

1.

s Wb

All 6 Anyi subject pronouns said in their citation
forms.

Anyi verbs said in their citation forms
Anyi nouns said in their citation forms
A combination of the above in various sentences

The sentence <'@<'CD§ Yaku¥has been taken as the
sample sentence to illustrate general patterns.



Overview of some Key Acoustic
Properties of Tone



Prolegomena to the Analysis of Tones-
1

A Three Acoustic properties are important in the
analysis of tone:

1. Pitch
2. Amplitude
3. Duration

A These are the properties that will be
investigated in this presentation.



The Role of Pitch in Tone Analysis

A Contrastive Pitch:a Ly 9y 3f A aKZ
European languages, the meaning of a word
remains the same irrespective of whether it is
alAR 2y | NARAaAy3 LI GC
However, pitch changes of this kind may cause
a word to have a different meaning in
fFy3dz2 3Sa aLl2iSy Ay :
Ladefoged (2001:9). Vowels and Consonants:
An Introduction to the Sounds of languages



Pitch, Vowel Type and Tone Type

A Pitch on High Tones and Low Tones: Stressed syllables
have a higher pitch. Low tones have lower pitch.
Source: Peter Ladefoged (2001:22). Vowels and
Consonants: An Introduction to the Sound of Language

A Correlations:a L4 KlFa 0SSy y20SR
other things being equal, the average pitch of vowels
shows a systematic correlation with vowel height, that
is, the higher the vowel, the higher the pitch. The
difference in pitch between high and low vowels may
0S |a YdzOK | a Hp || Z¢ h |
Tone in Tone Analysj$p. 5-39.



The Role of Amplitude in Tone Analysis

A Tone Identification: Gandour (1978:44,49) has
shown that pitch, amplitude, and duration play a
N2ES AY 02YS ARSYUATFTAO
identifiability of the stimulus moves from 98.6%
for real speech through 92.8% for fundamental
frequency alone to 96.1% for fundamental
frequency plus amplitude, thus suggesting that
while fundamental frequency alone Is by and
large a sufficient cue, its efficacy Is enhanced by
the addition of amplltude informationZ ¢ ¢ K S
t SNDS LI A 2 yTon2: A LiggRistiSSuévey A
pp. 41-76
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Universality of Downdrift

A ADefinitiontdaazad o6Fftf KO I y:
gradual fall in pitch from the begmnmg to the end
2F 'y dziGSN)yOSd X LY
results in successive tones becoming phonetically
ower and lower in pitch until, at the end of the

ohrase, the high tones could be phonetically as

ow or even lower than the low tone at the

oeginning of the phrase. This is called

R 2 ¢ YV RiNAfrican nguages but is evident i in

non-0 2y S f I y3dz23Sa a ¢S

Production of Tone In Tone: A Linguistic Sur\/ey
pp. 5-39.




General Statements about Anyi
Tones



Prolegomena to the Analysis of Tones-
1

A Tonal Characteristics of Anyi: Anyi is a tonal ,
f I y3dz 3S aLJQlSy' AY [ 850
belongs to the Akan family of languages. It has
the following tonal properties:

1. Contrastive Lexical Tones: About 50 minimal
pairs have been identified to date.

2. Contrastive Grammatical Tones: At least 3
grammatical structures are differentiated by
tone alone.



Prolegomena to the Analysis of Tones-
2

1. Level Tones: Anyi has two level tones

2. Tone Assimilation: Various tone assimilation
rules apply. Both downdrift and downstep
rules also apply. Itis important to understand
these two rules. However, we will not focus on
them.

3. Sentence Phonology and Orthography:
Generally post-lexical phonology rules are not
taken into account in designing orthographies.



The Grammatical Functions of
Tone in some Languages



Grammatical Tone-1

A Grammatical Function: Schuh (1978:252) notes
that tone fulfills important grammatical functions
AY !''FNRAOFY f I Yy 3 dzl 3S4aY
and tone alternations are used in an incredible
variety of ways to mark grammatical
distinctions, but judging from the limited
research [in Latin America] | have been able to do
on this area, it is less than in African languages.

As pointed out in the previous sections, Asian

Ianguages make only marginal grammatlcal use of
2y S2XE



Grammatical Tone-2

AaX . & AN YYFEUAOFKT | a.
mean the morphological placement of a tone
on a particular word or morpheme as the
marker of a particular grammatical meaning.
Many languages differentiate verb
tenses/aspectsin thisway®é¢ ¢2y S wd
InTone: A Linguistic Suryey. 221-256
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Focus on Pronouns, Verbs, and
Tones



Pronouns, Verbs, and Tones-1

A Pronouns and Verbs: Most of the grammatical functions of
tones in Anyi are carried by:

1. Pronouns

2. Verbs

A The two most important grammatical functions of tone
are to distinguish between:

1. Mood
2. Aspect



Pronouns, Verbs, and Tones-2

A General Patterns: Anyi has three types of verbs.
The syllable structure of the verb helps predict
accurately its phonemic tone.

1. Monosyllabic Verbs: All CV verbs have a high
tone.

2. Disyllabic Verbs: All CVV verbs have a low tone
on the first vowel and a high tone on the
second vowel.

3. Disyllabic CVCV Verbs: All CVCV verbs have a
low tone on the first vowel and a high tone on
the second vowel.



Pronouns, Verbs, and Tones-3

A Overview of Tone on PronounsAnyi has6
subject pronouns.

A General Characteristics: The tone of subject
pronouns is low phonemically.

A Exception: The pronoud8m@is probably not
historically a pronoun. It behaves like a
lexical NP, see slide 40.



Overview of Anyi Verb Aspects and
Moods-1

A Linguists who have worked on Anyi have
identified the following aspects and moods:

1. The Constatative Aspect
2. The Progressive Aspect

3. The Intentional Mood



Overview of Anyi Verb Aspects and
Moods-2

4. The Continuative Aspect
5. The Injunctive Mood

6. The Resultative Aspect

7. The Completive Aspect



Hassle-Free Moods and Aspects

The Following Moods and Aspects do
not constitute any problem in the
orthography of Anyi
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Focus on the Progressive-1

A Semantic Characteristics:

1. It simply states that an action has just begun ar
it Is going on at the time of speaking. Its
meaning Is similar to the progressive in English

A Morphological Characteristics:

1. It is signhaled by the morphen® / with a
nhonemic high tone.

2. If a pronoun Is usef$f / may or may not occur,
see slide27 and28.




Focus on the Progressive-2

3. Merger of the Progressive and the
Intentional: In the absence of the
morphemés /, it is hard to distinguish the
progressive from the intentional.

4. Risk of Orthographic Confusion: None Iif
the progressive marker is present.



The Intentional Mood with a1

A Semantic Characteristics:

1. It signals the intention and determination of the
speaker to perform an action.

2. Itis often equated with the immediate future tense
or even the progressive.



The Intentional Mood withl y42

A Morphological Characteristics: Anyi has two
morphemes for the intentional mood:

1. Tonal Morpheme: This will be discussed later
In slide45.

2. The Morpheme 1yj If a lexical NP is used, the
morphemelljjis also used to signhal the
intentional mood, (Quaireal®81321). The2n

Derson pronoun subject is necessarily followed

oy 1Y) see slide 22.

3. Risk of Orthographic Confusion: None.




Focus on the Resultative

A Semantic Characteristics:

1. Itis an aspect that shows the result of an
accomplished action or event. The focus is not so
much on the completion of the action as on its
impact at the moment of speaking.

A Morphological Characteristics:

1. Itis characterized by the low tone morpheme K/.
The main verb follows K/ undergoes third degree
consonant mutation (not discussed in this
presentation).

2. Risks of Orthographic Confusion: None



Focus on the

Completive-1

A Semantic Characteristics:

1. Itis an aspect that states clearly and definitely
that an action is completed by the moment of

speaking.

A Morphological Characteristics:

1. Itis characterized by t

ne phonemically high

tone morpheme K /NThe verb to which kK / N

suffixed undergoes a t

nird degree consonant

mutation (not discussed in this presentation).



Focus on the Completive-2

A Variable Forms of kf /|

2. The tone of the morpheme K /ifhigh when the verb
is used absolutely in the sentence. However, when it
is followed by other words, its tone changes to mid
or low.

3. VowelHarmony: ¢ KS & diMdergoes vowel
harmony depending on the [ATR] features of the
vowel of the verb, (not discussed in this
presentation).

4. Risks of Orthographic Confusion: None



Focus on the Continuative

A Semantic Characteristics:

1. It simply states that an action is going on. Its
meaning is similar to the English Progressive.

A Morphological Characteristics:

1. It can be signaled
with a phonemic

2. Risk of Orthograp

by the morpheme kDD
ow tone.

nic Confusion: None.



Acoustic Properties of Three Aspectual
Morphemes in Citation Forms

Category Progressive Continuative Intentionnal
Ka / KID@ Koy

Pitch 138 Hz 83 Hz 119 Hz

Amplitude 66 dB 66 dB 66 dB

Duration 141 msec 106 msecs 141 msec
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Troublesome Cases



The Need for An Acoustic Analysis

A Troublesome Cases: The following moods and
aspects are troublesome to me and to other
linguists. Quaireau (1981) states repeatedly in his
Ph.D. dissertation that an acoustic analysis is
needed to settle the issues of the perception of
tones in the following constructions:

The Constatative
The Intentional

The Injunctive



Acoustic Values of some Anyi
Grammatical Tones



Pitch Analysis of High and Low Tones-1

A Acoustic Value of Anyi Tones: The measure-ments of the
tones of words in their citation forms allow us to establish
the following pitch values for words according to my
pronunciation:

1. High tone: 120Hz or higher
2. Low tone: 119 Hz or lower

A Note: These figures are consistent with those used by
Gandour (1978:43), Figure 1 in his study of the pitch of

Thai tones.



Pitch Analysis of High and Low Tones-2

A Mid Tones: Mid tones exist at the phonological
level as a result of phenomena such as
downdrift and downstep.

A Mid Tones, Orthography and Post-lexical
Phonology: Orthographies ignore issues related
to post-lexical phonology. Mid tones are not
relevant in this analysis because they are the
result of post-lexical tone assimilation rules,
i.e., downdrift and downstep.



Tones and Pronouns

of

A Overview of Tone

Pronouns: Anyi has 6

subject pronouns.

A The phonemic tone of

pronouns is low.

1. /m%c 116Hz
2. =118z
f(g: 105Hz

4, lyU= 110Hz
A The pronoun K Y'QD 5. /8mM@129Hz and
is probably not historically 98Hz
a pronoun. It behaves 6. /blk=104Hz

like a lexical NP.
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Focus on the Constatative



Focus on the Constatative

A Morphological Characteristics: Tone is the
primary mean to signal the presence of the
constatative aspect. The subject pronoun in the
constatative has a low tone:

1. Constatative Aspect
/Q K@@ sk
she/he go school
She/he goes to school



Spectrograph Analysis of /KN s #2k

il 1\ "My "" MM‘,“HH T “i‘iY Il
“ v“ u (I "‘ j I ' |
| \n u. | ’ﬁ 'M" %" | uu {ul |
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Acoustic Analysis of the Constatative

Category Duration Amplitude

1. BQS d? 111Hz 127Hz 9 ms 96ms 56dB 55dB
2. % K 113 Hz 123Hz 94ms 91ms 52dB 55dB
s Yok V4l 1%

3. Bﬂg t® 98Hz 114Hz 104ms 201ms 58dB 66dB
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Focus on the Intentional



Focus on the Intentional

A Morphological Characteristics:

1. The tone of the subject pronoun is high,
(Quaireau 1981: 305).

2. Duration and Dialect Variations: In the
Morofou dialect, the subject pronoun is
lengthened to High-Low. Quaireau
(1981:300) seems to indicate that this is not
the case of the Ndenie and Bona dialects.



Sample Sentence

1. The Intentional Mood
/B K@ SVkKWAY4/
she/he go school
She/he is going to school.
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Acoustic Analysis of the Intentional /GBD
19 aGlgft G

NO. | Category Duration Amplitude

1. b% o? 122Hz  127Hz 154ms 122ms 64dB 61dB
2. CB% KO 174 Hz 166Hz 116 ms 135ms 67dB 71dB

S Yok Y4l %

3. Bliﬂf@ 132Hz 98Hz 176ms 119ms 69dB 64dB
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Focus on the Injunctive



Focus on the Injunctive-1

A Semantic Characteristics:

1. The injunctive is not an aspect. Itis a mood. It
corresponds both to the jussive and the
cohortative.

A Morphological Characteristics:

1. The subject pronoun has a phonemically low
tone. However, it rises to mid as a result of a
regressive assimilation rule caused by the high
tone of the verb.



Focus on the Injunctive-2

2. Tone Reversal Rule: There is a tone reversal
rule on the verb. Disyllabic CVV or CVCV
verbs have a phonemic low high tonal
pattern. However, in the injunctive, the
tonal pattern is reversed. The first syllable
has a high tone and the second syllable has a
low tone: /jogi /Y [jUg]



Focus on the Injunctive-3

3. Dialectal Variation: In the Morofou dialect, the
tone of the subject pronoun is almost high.
However, others have noted that it is low. Carteron
(1966:25) remarks that in the Baoule dialect of
Bocanda, the tone of the subject pronoun is high.
The Morofou dialect used in this analysis is closely
related to the Baoule dialect studied by Carteron.
The acoustic measurements suggest that the tone
of this pronoun is almost high in my dialect, see
the next slide.



Sample Sentence

1. Injunctive Mood
/Q h@y sYkAY#
she/he go school
Let him (may he) go to school
Let her (may she) go to school



Spectrograph Analysis of /OhQsY/kAY#
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Acoustic Analysis of the Injunctive

Category Duration Amplitude

1. BQS |2 118Hz 139Hz 84ms 104ms 67dB 64dB
2. Q h@ 119Hz 148Hz 97 ms 120ms 75dB  71dB

S Yok Y4l %

3. BU3 120Hz  136Hz 66ms 143ms 51dB 65dB
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Summary of Acoustic Values



Summary of Acoustic Values-1

Category Constatative Intentional Injunctive

Pronoun & BQ’) o2 B% d 2 bl')3 |2
Verb

Pitch 111Hz 127Hz 122Hz 127Hz 118 Hz 139Hz
Duration 199 ms 096ms 154ms 122ms 184ms 104ms
Amplitude 56dB 55dB 64dB 61dB 67dB  64dB
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Summary of Acoustic Values-2

Category Constatative Intentional

Pronoun &

Verb

Pitch 118Hz 129Hz 147Hz 143Hz 123 Hz 148Hz
Duration 063ms 082ms 107ms 111ms 094ms 126ms
Amplitude 61dB 68dB 71dB 69dB 68dB 69dB
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Reading Difficulties

1. Confusion 1: Quaireau (1981:300) has noted
that if tone is not written, there will be a
confusion between the constatative and the
Injunctive.

2. Confusion 2: If the lengthening is not indicated
on the pronoun, there is a risk of confusion
between the intentional and the and the

constatative in the Morofou dialect, (Quaireau
1981:300).



An Example from English



Rapid Read-1

A Directions: Read the following text as quickly as
possible:

GCKS 2FFSyasS Ay UGKAaA
offense did not play offense and the defense did
not play defense. There is absolutely no defense

F2NJ GKAA f 23a3aoé

A What problems did you encounter? What
problems is a novice reader likely to encounter?
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Rapid Read-2

A Directions: Read the following text as quickly as
possible:

9 USNE {dzyRIé L NBIR
faithfully with my morning coffee untilan
dzy a ONJXzLJdzt 2 dza NI LJZ2 NI S NJ

A When did you realize that <read> should be
pronouced [rud] instead of [ri:d]?
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Reading Homographs

A Observation: When reading homographs [out
loud] in English, one must rely on contextual
and morphological cues in order to assign the
correct pronunciation. Sometimes, one may
have to wait until much later in the sentence
to find the cue. This causes the reading to
lack fluidity.



Implications for the Anyi
Orthography



Homographs in Toneless
Orthographies

A Overabundance of Homographs: Ortho-
graphies that do not represent tones have an
overabundance of homographs. Homographs
compound reading difficulties. If no tone is
written, the following sentences are hard to
read:



Homographs in Toneless
Orthographies

A Lexical Minimal Pairs:
<O6a y®O yO yw>

The sentence is hard to read because of the
presence of three homographs. At least one
tone must be indicated before this sentence
IS readable.



Homographs in Toneless
Orthographies

A Compounded Difficulties: If tone is not

|l ndil cat ed, t hhe sentenc
because:
1. The word <ndouv> is | e

mean <news> or <clapping>

2. The sentence can be read in one of three ways
depending on mood or aspect.



Optimal Tone Marking-1

A Optimal Tone Marking: This approach consists in
marking tone sparingly but systematically:

1. On Lexical Minimal Pairs
2. On Contrastive Grammatical Constructions

A By adopting this simple but elegant
approach, much of the tone-induced reading
difficulties can be minimized.



1.

Optimal Tone Marking-2

<Oobyagd %0 < 'O Oyagdp YA

A <O tie ndvo>

1.
2.
3.

<O t wyg Thd Constatative Aspect
<(p t vye Thalntentional Aspect
<Ote uwpd The Injunctive Mood



Conclusion: An Elegant Solution

A Optimal Tone Marking is an elegant solution: because:
1. It does not overcrowd the text with tonal diacritics.

2. It sufficiently discriminates between lexical minimal
pairs which are based solely on tone.

3. It sufficiently discriminates between grammatical
constructions which are based solely on tone.



Bibliography-1

1. Carteron, P. M. 1966. Essal de Grammaire de la
Langue BaouleBocanda: Mission Catholique.

2. Gandour, Jackson T. 1978. The Perception of Tone.
In Victoria Fromkin (Ed.), Tone:A Linguistic Survey,
pp. 41-76. New York, NY: Academic Press.



Bibliography-2

3. Ladefoged, Peter. 2001. Vowels and
Consonants: An Introduction to the Sounds
of LanguagesMalden, MA: Blackwell
Publishers.

4. Quaireau, André. 1987. Description de
fQ'EI)/)\Y RSAa&a t I NI SNXR
CKSAasS LI2dz2NJ £ S R2002N

Grenoble Ill.



Bibliography-3

5. Ohala, JohnJ. 1978. Production of Tone. In
Victoria Fromkin (Ed.), Tone:A Linguistic
Surveypp. 5-39. New York, NY: Academic
Press.

6. Schuh, Russell G. 1978. Tone Rules. In
Victoria Fromkin (Ed.), Tone:A Linguistic
Surveypp.221-256. New York, NY:

Academic Press.



Questions? Observations?
Suggestions?



