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Research Questions and 
Methodology
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Research Questions

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

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

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

4. Is there a middle of the road solution for 
marking tones simply, accurately, and 
exhaustively in the orthography?  
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Equipment, etc.

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

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

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

4. Software: Praat software.
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The Data

ÅThe Data consist of the following language sample:

1. All 6 Anyi subject pronouns said in their citation 
forms.

2. Anyi verbs said in their citation forms

3. Anyi nouns said in their citation forms

4. A combination of the above in various sentences

5. The sentence <Ὁӡ kὉӢ s¼k½luӡ> has been taken as the 
sample sentence to illustrate general patterns.
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Overview of some Key Acoustic 
Properties of Tone
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Prolegomena to the Analysis of Tones-
1

ÅThree Acoustic properties are important in the 
analysis of tone:

1. Pitch

2. Amplitude

3. Duration

Å These are the properties that will be 
investigated in this presentation.
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The Role of Pitch in Tone Analysis

ÅContrastive Pitch: άLƴ 9ƴƎƭƛǎƘΣ ŀƴŘ Ƴƻǎǘ 
European languages, the meaning of a word 
remains the same irrespective of whether it is 
ǎŀƛŘ ƻƴ ŀ ǊƛǎƛƴƎ ǇƛǘŎƘ ƻǊ ŀ ŦŀƭƭƛƴƎ ǇƛǘŎƘΦ  Χ 
However, pitch changes of this kind may cause 
a word to have a different meaning in 
ƭŀƴƎǳŀƎŜǎ ǎǇƻƪŜƴ ƛƴ ƻǘƘŜǊ ǇŀǊǘǎ ƻŦ ǘƘŜ ǿƻǊƭŘΣέ  
Ladefoged (2001:9).  Vowels and Consonants: 
An Introduction to the Sounds of languages.
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Pitch, Vowel Type and Tone Type

ÅPitch 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.

ÅCorrelations: άLǘ Ƙŀǎ ōŜŜƴ ƴƻǘŜŘ ŦƻǊ ƻǾŜǊ рл ȅŜŀǊǎ ǘƘŀǘΣ 
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 
ōŜ ŀǎ ƳǳŎƘ ŀǎ нр IȊΣέ  hƘŀƭŀ όмфтуΥнфύΦ  tǊƻŘǳŎǘƛƻƴ ƻŦ 
Tone in Tone Analysis, pp. 5-39.
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The Role of Amplitude in Tone Analysis

ÅTone Identification: Gandour (1978:44,49) has 
shown that pitch, amplitude, and duration play a 
ǊƻƭŜ ƛƴ ǘƻƴŜ ƛŘŜƴǘƛŦƛŎŀǘƛƻƴΥ ά ¢ƘŜ ƻǾŜǊŀƭƭ 
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 amplitude informationΣέ ¢ƘŜ 
tŜǊŎŜǇǘƛƻƴ ƻŦ ¢ƻƴŜΣέ ƛƴ Tone: A Linguistic Survey, 
pp. 41-76
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Universality of Downdrift

ÅA Definition: άaƻǎǘ όŀƭƭΚύ ƭŀƴƎǳŀƎŜǎ ŜȄƘƛōƛǘ ŀ 
gradual fall in pitch from the beginning to the end 
ƻŦ ŀƴ ǳǘǘŜǊŀƴŎŜΦ Χ Lƴ Ƴŀƴȅ ǘƻƴŜ ƭŀƴƎǳŀƎŜǎ ǘƘƛǎ 
results in successive tones becoming phonetically 
lower and lower in pitch until, at the end of the 
phrase, the high tones could be phonetically as 
low or even lower than the low tone at the 
beginning of the phrase.  This is called 
άŘƻǿƴŘǊƛŦǘέin African languages but is evident in 
non-ǘƻƴŜ ƭŀƴƎǳŀƎŜǎ ŀǎ ǿŜƭƭΣέ hƘŀƭŀ όмфтуΥомύ 
Production of Tone In Tone: A Linguistic Survey, 
pp. 5-39.
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General Statements about Anyi 
Tones
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Prolegomena to the Analysis of Tones-
1

ÅTonal Characteristics of Anyi: Anyi is a tonal 
ƭŀƴƎǳŀƎŜ ǎǇƻƪŜƴ ƛƴ /ƾǘŜ ŘΩLǾƻƛǊŜΣ ²Φ !ŦǊƛŎŀΦ  Lǘ 
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.
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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.  It is 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.

Ettien Koffi- U of M-30 November 2007 15



The Grammatical Functions of 
Tone in some Languages
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Grammatical Tone-1

ÅGrammatical Function: Schuh (1978:252) notes 
that tone fulfills important grammatical functions 
ƛƴ !ŦǊƛŎŀƴ ƭŀƴƎǳŀƎŜǎΥ άLƴ !ŦǊƛŎŀ ǇŀǊǘƛŎǳƭŀǊ ǘƻƴŜǎ 
and tone alternations are used in an incredible 
variety of ways to mark grammatical 
distinctions, but judging from the limited 
research [in Latin America] I have been able to do 
on this area, it is less than in African languages.  
As pointed out in the previous sections, Asian 
languages make only marginal grammatical use of 
ǘƻƴŜΣΧέ 
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Grammatical Tone-2

ÅάΧ .ȅ ƎǊŀƳƳŀǘƛŎŀƭ ŀǎǎƛƎƴƳŜƴǘ ƻŦ ǘƻƴŜΣ L 
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/aspects in this wayΦέ ¢ƻƴŜ wǳƭŜǎ 
InTone: A Linguistic Survey, pp. 221-256 
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Focus on Pronouns, Verbs, and 
Tones
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Pronouns, Verbs, and Tones-1

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

1. Pronouns 

2. Verbs

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

1. Mood
2. Aspect
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Pronouns, Verbs, and Tones-2

ÅGeneral 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. 
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Pronouns, Verbs, and Tones-3

ÅOverview of Tone on Pronouns: Anyi has 6 
subject pronouns.  

ÅGeneral Characteristics:The tone of subject 
pronouns is low phonemically.

ÅException: The pronoun /§mὉӡ/ is probably not 
historically a pronoun.  It behaves like a 
lexical NP, see slide # 40.
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Overview of Anyi Verb Aspects and 
Moods-1

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

1. The Constatative Aspect

2. The Progressive Aspect

3. The Intentional Mood
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Overview of Anyi Verb Aspects and 
Moods-2

4. The Continuative Aspect

5. The Injunctive Mood

6. The Resultative Aspect

7. The Completive Aspect
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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

ÅSemantic  Characteristics: 

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

Å Morphological Characteristics: 

1. It is signaled by the morpheme /sɨ/ with a  
phonemic high tone.

2. If a pronoun is used,/sɨ/ may or may not occur, 
see slides 27 and 28.
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Focus on the Progressive-2

3. Merger of the Progressive and the 

Intentional: In the absence of the 

morpheme /sɨ/, it is hard to distinguish the 

progressive from the intentional.  

4. Risk of Orthographic Confusion: None if 

the progressive marker is present.  
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The Intentional Mood with /lὑӢ/-1

ÅSemantic  Characteristics: 

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

2. It is often equated with the immediate future tense 
or even the progressive.
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The Intentional Mood with /lὑӢ/-2

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

1. Tonal Morpheme: This will be discussed later 
in slide 45. 

2. The Morpheme /lὑӢ/: If a lexical NP is used, the 
morpheme /lὑӢ/ is also used to signal the 
intentional mood, (Quaireau 1981:321). The 2nd

person pronoun subject is necessarily followed 
by /lὑӢ/, see slide #22.

3. Risk of Orthographic Confusion: None.
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Focus on the Resultative

ÅSemantic  Characteristics: 
1. It is 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. 

Å Morphological Characteristics: 
1. It is characterized by the low tone morpheme κŁ/.  

The main verb follows κŁ/ undergoes third degree 
consonant mutation (not discussed in this 
presentation). 

2. Risks of Orthographic Confusion: None
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Focus on the Completive-1

ÅSemantic  Characteristics: 
1. It is an aspect that states clearly and definitely 

that an action is completed by the moment of 
speaking. 

Å Morphological Characteristics: 
1. It is characterized by the phonemically high 

tone morpheme κƭƝ/.  The verb to which κƭƝ/ is 
suffixed undergoes a third degree consonant 
mutation (not discussed in this presentation). 
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Focus on the Completive-2

Å Variable Forms of κƭƝ/: 
2. The tone of the morpheme κƭƝ/is high 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. Vowel Harmony: ¢ƘŜ ǎǳŶȄ κƭƝ/ undergoes vowel 
harmony depending on the [ATR] features of the 
vowel of the verb, (not discussed in this 
presentation). 

4. Risks of Orthographic Confusion: None
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Focus on the Continuative

ÅSemantic  Characteristics: 

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

Å Morphological Characteristics: 

1. It can be signaled by the morpheme κǘὑȮ/ 
with a  phonemic low tone.

2. Risk of Orthographic Confusion: None.
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Acoustic Properties of Three Aspectual 
Morphemes in Citation Forms

Category Progressive
κǎˏ  /

Continuative
κǘὑȮ /

Intentionnal
κƭὑȳ /

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
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The Need for An Acoustic Analysis

ÅTroublesome 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:

1. The Constatative

2. The Intentional

3. The Injunctive
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Acoustic Values of some Anyi 
Grammatical Tones

Ettien Koffi- U of M-30 November 2007 37



Pitch Analysis of High and Low Tones-1

ÅAcoustic 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

Å Note: These figures are consistent with those used by 
Gandour (1978:43), Figure 1 in his study of the pitch of 
Thai tones. 
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Pitch Analysis of High and Low Tones-2

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

Å 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.

Ettien Koffi- U of M-30 November 2007 39



Tones and Pronouns

ÅOverview of Tone of 
Pronouns: Anyi has 6 
subject pronouns.  

ÅThe phonemic tone of 
pronouns is low.

ÅThe pronoun  κłƳὉȮ/

is probably not historically 
a pronoun.  It behaves 
like a lexical NP.

N0. Pronouns Glosses

1. /mὣ═ӡ/ = 116Hz άLκƳŜέ

2. /ὑӡ/ = 115Hz ά¸ƻǳέ

3. /Ὁӡ/ = 105 Hz άIŜκǎƘŜΣέ 
άƘƛƳκƘŜǊέ

4. /yὑӡ/= 110Hz άǿŜκǳǎέ

5. /§mὉӡ/=129Hz and 

98 Hz

ά¸ƻǳέ

6. /bὑӡ/=104Hz ά¢ƘŜȅέ
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Focus on the Constatative
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Focus on the Constatative

ÅMorphological 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 

/Ὁӡ            kὉӢ        s½k¼l½/

she/he    go         school

She/he    goes      to school
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Spectrograph Analysis of /Ὁӡ kὉӢ s½k¼l½/
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Acoustic Analysis of the Constatative

N0. Category Pitch Duration Amplitude

1. Bὑӡ             d² 111Hz     127Hz 99 ms   96ms 56dB      55dB

2. Ὁӡ               kὉӢ        

s½k¼l½

113 Hz   123Hz 94ms      91ms 52 dB     55dB

3. Bὑӡ             t³® 98Hz        114Hz 104ms   201ms 58dB      66dB
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Focus on the Intentional
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Focus on the Intentional

Å 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. 
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Sample Sentence

1. The Intentional Mood 

/ὉӢὉӡ               kὉӢ               s½k¼l½/

she/he          go               school

She/he         is going to   school.
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Spectrograph Analysis of /ὉȳὉȮƪὉȳ 
ǎǴƪǵƭǴ/ 
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Acoustic Analysis of the Intentional /ὉȳὉȮ
ƪὉȳ ǎǴƪǵƭǴ /

N0. Category Pitch Duration Amplitude

1. bὑӢὑӡ           d²  122Hz      127Hz 154ms   122ms 64dB  61dB

2. ὉӢὉӡ           kὉӢ          

s½k¼l½

174 Hz     166Hz 116 ms  135ms 67dB   71dB

3. BὑӢὑӡ t³® 132Hz        98Hz 176ms   119ms 69dB    64dB

Ettien Koffi- U of M-30 November 2007 49



Focus on the Injunctive
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Focus on the Injunctive-1

ÅSemantic  Characteristics: 
1. The injunctive is not an aspect.  It is a mood.  It 

corresponds both to the jussive and the 
cohortative. 

Å 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.
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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: /jὑӡsɨ/ Ÿ [jὑӢs]
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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.
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Sample Sentence

1. Injunctive Mood 

/Ὁӡ            hὉӢ    s½k¼l½/ 

she/he     go   school

Let him (may he) go to school

Let her (may she) go to school
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Spectrograph Analysis of /Ὁӡ hὉӢ s½k¼l½/
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Acoustic Analysis of the Injunctive

N0. Category Pitch Duration Amplitude

1. Bὑӡ              l² 118Hz      139Hz 84ms    104ms 67dB     64dB

2. Ὁӡ                 hὉӢ
s½k¼l½          

119Hz     148Hz 97 ms    120ms 75dB 71dB

3. Bὑӡ               t²¯120Hz      136Hz 66ms     143ms 51dB 65dB
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Summary of Acoustic Values
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Summary of Acoustic Values-1

Category Constatative Intentional Injunctive

Pronoun & 
Verb

Bὑӡ             d² BὑӢὑӡ        d²   bὑӡ            l²

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 Injunctive

Pronoun & 
Verb

Ὁӡ                  kὉӢ  ὉӢὉӡ             kὉӢ    Ὁӡ             hὉӢ 

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). 

Ettien Koffi- U of M-30 November 2007 60



An Example from English
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Rapid Read-1

ÅDirections: Read the following text as quickly as 
possible: 

ά¢ƘŜ ƻŦŦŜƴǎŜ ƛƴ ǘƘƛǎ ǿƘƻƭŜ ǘƘƛƴƎ ƛǎ ǘƘŀǘ ǘƘŜ 
offense did not play offense and the defense did 
not play defense.  There is absolutely no defense 
ŦƻǊ ǘƘƛǎ ƭƻǎǎΦέ

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

ÅDirections: Read the following text as quickly as 
possible: 

ά9ǾŜǊȅ {ǳƴŘŀȅ L ǊŜŀŘ ǘƘŜ ǿŜŜƪŜƴŘ ǇŀǇŜǊ 
faithfully with my morning coffee until an 
ǳƴǎŎǊǳǇǳƭƻǳǎ ǊŜǇƻǊǘŜǊ ƳƛǎǉǳƻǘŜŘ ƳŜ ƛƴ ŀ ǎǘƻǊȅΦέ

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

ÅObservation: 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.
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Implications for the Anyi 
Orthography
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Homographs in Toneless 
Orthographies

ÅOverabundance 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:
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Homographs in Toneless 
Orthographies

ÅLexical Minimal Pairs:

<Ὁôa yὤ yὤ yὤ>

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.
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Homographs in Toneless 
Orthographies

ÅCompounded Difficulties: If tone is not 
indicated, the sentence <Ὁ tie ndὑὑ>is hard to read 
because:

1. The word <ndὑὑ> is lexically ambiguous.  It can 
mean <news> or <clapping>

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

Ettien Koffi- U of M-30 November 2007 68



Optimal Tone Marking-1 

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

1. On Lexical Minimal Pairs

2. On Contrastive Grammatical Constructions

Å By adopting this simple but elegant 
approach, much of the tone-induced reading 
difficulties can be minimized.
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Optimal Tone Marking-2

1. < Ὁôayὤyὤyὤ>   < ὉôayὤyὤyὤӢ>

Å <Ὁ tie ndὑὑ>

1. <Ὁ tie ndὑὑӢ> The Constatative Aspect

2. <ὉӢὉ tie ndὑὑӢ> The Intentional Aspect 

3. <Ὁ t²e ndὑὑӢ> The Injunctive Mood
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Conclusion: An Elegant Solution

ÅOptimal 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.

Ettien Koffi- U of M-30 November 2007 71



Bibliography-1

1. Carteron, P. M. 1966.  Essai de Grammaire de la 
Langue Baoule.  Bocanda: 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.

Ettien Koffi- U of M-30 November 2007 72



Bibliography-2

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

4. Quaireau, André.  1987.  Description de 
ƭΩ!ƎƴƛΥ ŘŜǎ tŀǊƭŜǊǎ aƻǊƻƴƻǳΣ bŘŞƴƛŞ Ŝǘ .ƻƴŀ.  
¢ƘŝǎŜ ǇƻǳǊ ƭŜ ŘƻŎǘƻǊŀǘ ŘΩ9ǘŀǘΦ  ¦ƴƛǾŜǊǎƛǘŞ ŘŜ 
Grenoble III.

Ettien Koffi- U of M-30 November 2007 73



Bibliography-3

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

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

Ettien Koffi- U of M-30 November 2007 74



Questions?  Observations?  

Suggestions?  
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