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Abstract. We study the rank–frequency distribution of syllables in texts from written press in Bamana 
and Guinean Maninka, two closely related languages from the Manding group of the Mande family in 
West Africa. Five issues of widely circulating newspapers are analyzed in each language. The Bamana 
texts are written in a Roman-based alphabet without marking of tones, while Maninka texts are 
published in the N’ko alphabet comprising a superficial notation of tones. For the sake of com-
parisons, the Maninka data are also compiled for syllables with tonal distinctions neglected. The 
obtained rank–frequency distributions of syllables are fitted using two discrete distributions, Jain–
Poisson and positive negative binomial, as well as the continuous Yule distribution. In most cases, a 
satisfactory fit was achieved, with the determination coefficient R2 > 0.95 and discrepancy coefficient 
C < 0.02. The relation of the Yule distribution and Zipf’s law with respect to the number of syllable 
types is discussed.  
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1. Introduction 

 
Quantitative linguistic studies cover distributions of various language units, from gra-

phemes and phonemes (cf. Tambovtsev & Martindale 2007; Kelih 2013; Koščová et al. 2016) 
to suprasentence entities (cf. Altmann 2014; Rovenchak & Buk 2018). Syllables are localized 
on the smaller side of this cline, and the syllabic level remains underrepresented in the litera-
ture. Syllables in Dutch were analyzed by Schiller et al. (1996). Statistical studies of Korean 
by Choi (2000) included analysis of syllable frequencies. Frequencies of syllables, alongside 
phonemes and moras in Japanese, were in the focus of the research by Tamaoka & Makioka 
(2004). Syllabic complexity for nine European languages was studied by Adsett & Marchand 
(2010). For a concise review, see also the Introduction to the recent paper by Radojičić et al. 
(2019) and references therein. 

Strauss et al. (2008) suggested that, similarly to words, rank–frequency distributions of 
syllables follow Zipfian behavior. Such an observation was confirmed for Serbian (Radojičić 
et al. 2019). This conclusion, however, might not be the case for languages where open 
syllables are predominant. The reason is that the number of syllable types in such languages is 
significantly smaller comparing, e. g., to Slavic or Germanic languages. Consequently, there 
might be simply not enough syllable types to provide wide plateaus at high ranks. 

In the present paper, we analyze texts from written mass-media in two closely related 
languages from the Mande family in West Africa. Previously, some quantitative studies of 
one of the languages, Guinean Maninka, were made (Rovenchak 2011; 2015). Several quan-
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titative-linguistics papers include Bamana alongside other languages (see, in particular, Fenk 
& Fenk-Oczlon 1993; Nettle 1998; Peust 2008). 

The paper is organized as follows. In Section 2, the material we analyze in the work is 
briefly introduced, with the description of languages and sources given. Section 3 contains the 
information on phonotactics of the languages under study and principles of syllabification. 
Results are presented in Section 4. Brief discussion is given in Section 5. 

 
 

2. Material description 
 
The Manding languages are a part of the Mande language family spoken in West Africa, 

see map in Fig. 1. In the present work, we focus on two of them, Bamana (Bambara, 
Bamanankan) and Guinean Maninka. Bamana is the main language of Mali spoken by some 
14 million people (of these, about 4 million are L1 speakers). Maninka is spoken in Guinea, 
Mali, Senegal, Liberia, Sierra Leone. Its Guinean variety is the mother tongue for some 5 
million people, and further 3 or 4 million use it as L2. Bamana and Guinean Maninka are 
closely related (about 98% of common vocabulary in M. Swadesh’s 100-word list), but their 
written varieties diverge further apart. 

 

 

Figure 1. Geographical distribution of Manding languages (Vydrin et al. 2001)  
©2004 SIL International ®. Used by permission, redistribution not permitted. 

 
The material is taken from the Bamana and Maninka corpora (Vydrin 2013; Vydrin et 

al. 2016; Vydrin et al. 2011–2019a, b). Bamana texts are from Kibaru ‘News’, a monthly 
newspaper published since 1972, see Figure 2. 
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Figure 2. Title page and page 2 of Kibaru No 565. 

 
 
Maninka texts are from Dalu Kɛndɛ ‘The Sound Argument’, a newspaper issued by the 

N’ko Academy (N’ko Dumbu), see Figure 3. Its first issue was published in the late 2007, and 
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since No. 14 (8 August 2011) it became a weekly periodical. In this newspaper, the N’ko 
alphabet is used. 

 

     

Figure 3. Title page and page 2 of Dalu Kɛndɛ No 126. 
 
 
From each periodical, five issues were chosen randomly. Electronic texts available in 

the corpora were processed to obtain syllable data according to the principles described in the 
next section. 

 
 

3. Syllabification principles 
 
In Manding languages, open syllables are absolutely predominant. They follow a simple 

CV pattern, where initial C is either a simple consonant or (less frequently) a prenasalized 
consonant. Vowels can be short or long and can be either oral or nasalized. In Bamana, 
syllables of a more complicated structure, CCV (with initial consonant cluster) and CVC 
(closed, with final consonant) appear as a result of an optional vowel elision in certain 
contexts; elided vowels can be always restored in a slow speech (Vydrin in press). A spelling 
taking account of the vowel elision (e.g., fla ‘two’, tle ‘sun’, klo ‘yell’, marfa ‘gun’, instead of 
fila, tile, kulo, marifa) was used in some periodicals (Jama, Sankore; both do not appear any 
more) and, occasionally, in some other publications. Such elision is not recommended in the 
standard orthography (Guide 1979) and is not found in the mainstream written media and 
literature. Such syllables do occasionally occur in the analyzed material in foreign personal 
names, however, as a rule, foreign names are adjusted to the open-syllable pattern, for in-
stance, Anzela Mɛrikɛli for ‘Angela Merkel’. 
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Bamana is written in a Roman-based alphabet containing the following letters (cf. 
Konta & Vydrin 2014): 

a b c d e ɛ f g h i j k l m n ɲ ŋ o ɔ p r s t u v w y z. 

Letters c, j, and y denote sounds [t͡ ʃ], [d͡ʒ], and [j], respectively. Long vowels are represented 
by doubling the respective letter. Bamana is a tonal language, however, tones are not re-
presented in the current orthography. 

In general, syllable breaks in Bamana occur before consonants. Note that n following a 
vowel and preceding a consonant is a marker of the nasality of the vowel and is not 
considered a consonant. So C1V1nC2V2 is syllabified as C1V1n-C2V2. Word-initially, n before 
a consonant is treated as a part of the syllable prenasalizing the subsequent consonant. First 
person singular pronoun ‘I’ is written n in Bamana and is considered a syllable by itself. 

Two different consecutive vowels do not occur in Standard Bamana, but they are oc-
casionally found in foreign names where they are considered to belong to different syllables; 
therefore, no diphthongs are postulated. Additionally, for text containing the notation of tones, 
syllable breaks can occur between identical vowels bearing different tones. Final w, which is 
the plural marker, is converted to its phonetic value /u/ (becoming /ũ/ after nasals) and is 
always treated as a separate syllable. 

In Bamana, auxiliary words followed by onsetless syllables (V) have their final vowels 
systematically assimilated, which fact is represented in the spelling: bɛ a → b’a [baa], ka i → 
k’i [kii] Such contracted forms were treated as syllables containing a long vowel: [baa], [kii], 
etc.   

Guinean Maninka can be written using the Roman-based alphabet (cf. Diané & Vydrin 
2014). Digraph gb denotes a single consonant phoneme /ɡ͡b/: 

a b c d e ɛ f g gb h i j k l m n ɲ o ɔ p r s t u w y 

However, in today’s Guinea, it is not Roman alphabet, but an original writing system 
N’ko which is most currently used for Maninka. This writing was created in 1949 by an 
autodidact Solomana Kante and since that time it has grown very popular among speakers of 
Manding languages. This writing correctly represents the phonology (including tonology) of 
Maninka. Nowadays, a quasi-totality of publications in Maninka appear in N’ko. 

Here is the N’ko alphabet and main orthography rules (the phonemic values of N’ko 
symbols are given in slashes). 

 ࡵ  ,/r/ ࡲ ,/d/ ࡯ ,/c/ ࡬ ,/j/ ࡩ ,/t/ ࡦ ,/p/ ࡣ ,/b/ ࡠ ,/N/ ࡝ ,/o/, ࡙ /ɔ/ ࡖ ,/ɛ/ ࡐ ,/i/ ࡍ ,/e/ ࡊ ,/a/ ࡇ
/rr/, 
 ,/*ɲ/ ࢜ ,/y/ ࢙ ,/w/ ࢖ ,/h/ ࢓ ,/n/ ࢐ ,/ɲ/ ࢍ ,/m/ ࢊ ,/*n/ ࢇ  ,/l/ ࢄ  ,/k/ ࢁ ,/f/ ࡾ ,/gb/ ࡻ ,/s/ࡸ
 /g/ ࡻ߭ 

The seventh letter transcribed as /N/ corresponds to the syllabic nasal and is considered 
a vowel. There are two letters for sounds occurring as a result of nasal assimilation, they are 
accompanied by asterisks (*). Syllables starting with these two letters were treated as those 
with initial ࢐ /n/ and ࢍ /ɲ/, respectively. A special grammatical marker  o dennen, which 
occurs only once in the texts under consideration, was treated as vowel /o/ according to its 
phonetic value. For foreign sounds, letters are being created by adding diacritical marks, e. g.: 
-q/, etc. The same principle is applied to denote /g/, which is phon/ ࢁ߫  ,/ŋ/ ࢍ߭  ,/ʃ/ ࡸ߭  ,/z/ ࡩ߭  ,/v/ ࡾ߭ 
emic (although marginal) in Maninka but does not have a proper single-letter representation 
in the N’ko alphabet. Nasalization of vowels is marked by an underscript dot: ߲ࡇ /ã/,  ߲ࡊ /ẽ/.  

In N’ko, superficial tones are marked on each syllable conjointly with vowel length. 
There are seven diacritics for tone/vowel length (and the absence of diacritics can be regarded 
as the eighth diacritic marker, a zero one). It is demonstrated below for the vowel /a/:  
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Short vowels: ࡇ (no diacritic) /á/ (word-internally) or /á`/ (word-finally: high tone 
followed by a floating low tone),  ߫ࡇ /á/ (high tone word-finally),  ߬ࡇ /à/ (low tone),  ߭  ǎ`/ (rising/ ࡇ
tone followed by a floating low tone, occurs only word-finally). 

Long vowels:  ߯ ߮   ,àa/ (low tone)/ ࡇ߰  ;áa/ (high tone)/ ࡇ -áa`/ (high tone followed by a float/ ࡇ
ing low tone, occurs only word-finally),  ߱  ,ǎa`/ (rising tone followed by a floating low tone/ ࡇ
occurs only word-finally).  

The floating low tone marked in the transcription by /`/ represents most often the so 
called tonal article. 

To achieve proper representation of vowels, we have to take into account the gbàrali 
rule. According to this rule, if we have two identical short oral vowels with the same tonal 
mark in consecutive syllables of one word, only the second one is written. Note that gbàrali is 
applied only to vowels following different consonants. 

The organization of the N’ko script allows for quite simple treatment of syllable borders 
in Maninka: they occur before consonants or between two consecutive vowels (including the 
syllabic nasal ࡝). 

Similarly to Bamana, apostrophes are used in N’ko to mark the assimilation of vowels 
in contracted forms. Such apostrophes appear in two variants depending on the tone of the 
elided vowel:  ߬ ߬  ,y’à ← yé à ߦߴߊ  k’à ← kà à. In view of a complex tonal contour in such ߞߵߊ
situations, the respective syllables were considered as separate types. 

To facilitate comparison with Bamana, we have also analyzed Maninka texts with tones 
stripped off, only taking vowel lengths and nasalization into account. The contracted forms 
containing both variants of apostrophes were treated as long syllables, to conform with to the 
Bamana case. 

 
Table 1.  

Summary of texts analyzed in the present work. 

 

Bamana:   Kibaru 
Syllable  
tokens 

Syllable types 
(non-tonal) 

Syllable types 
(tonal) 

1. No. 12    (February 1973)* 4268 230 — 
2. No. 258  (July 1993)  7880 230 — 
3. No. 467  (December 2010) 21535 297 — 
4. No. 528  (January 2016) 20868 290 — 
5. No. 533  (June 2016) 19443 272 — 

Maninka:  Dalu Kende    
1. No. 55    (18 June 2012) 10854 327 573 
2. No. 58    (16 July 2012) 11065 336 579 
3. No. 90    (28 March 2013) 10219 359 610 
4. No. 110  (2 September 2013) 6158 352 524 
5. No. 126  (6 January 2014) 15836 390 654 

* Kibaru 12 was published in an old version of the Roman-based  Bamana orthography 
which existed till 1980s. For the purpose of standardization, all texts in the Bamana 
corpus were converted to the new orthography. 

 
Note that the number of theoretically possible open syllables in Bamana reaches 

21×(7×4)+1 = 589 (we have 21 consonants, seven vowels can be short and long, oral and 
nasal, plus syllabic n). In Maninka, with four tonal contours taken into account, we get: 
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20×(7×4×4)+1×4×2 = 2248 (20 consonants including g, seven vowels plus a syllabic nasal, 
which has no length contrast). As one can see from Table 1, only about 1/4 of theoretically 
imaginable syllables is attested in practice for text with explicit tone marking (Maninka) and 
less than 1/2 for texts without notation of tones (Bamana). 

 
 

4. Results 
 
Several discrete models proved to yield satisfactory fits to the observed rank–frequency 

distributions of syllables in Bamana and Maninka. These include: Bissinger geometric di-
stribution (1-parametric), mixed negative binomial distribution (4-parametric), positive 
negative binomial distribution (2-parametric), Jain–Poisson distribution (2-parametric), and 
some others. The determination coefficient R2 is higher than 0.91 for all the analyzed samples 
and even reaches R2 > 0.99 in many cases. To choose a proper model, we also applied the test 
based on the discrepancy coefficient C = 𝜒2/N, where N is the sample size and 𝜒2 is the value 
from the Pearson 𝜒2 goodness-of-fit test (Mačutek & Wimmer 2013). Another criterion was 
the number of fitting parameters: distributions with fewer parameters are preferable since they 
allow for their simpler interpretation.  

The one-parametric Bissinger geometric distribution yields C > 0.025 for tonal Maninka 
and non-tonal Bamana texts, so it was excluded (for a satisfactory fit, C < 0.02 is preferable, 
see Mačutek & Wimmer 2013). Two remaining distributions are two-parametric.  

 Positive negative binomial distribution (parameters k and p): 


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 Jain–Poisson distribution (parameters a and b): 
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We have also tested the continuous model being the Yule distribution (parameters s and 
K): 

s

r

r r

K
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With the normalization condition applied, 

1
1

=drPr
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the normalization constant A can be written as 
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where Es is the exponential integral, which can be expressed using the incomplete gamma-
function (Abramowitz & Stegun 1972): 
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The results of fitting are demonstrated in Figures 4–6 and Tables A1–A2 in the Ap-
pendix. Distribution parameters are summarized in Tables 2–3. For calculations, Altmann-Fit-
ter and GnuPlot were used. Auxiliary computations were done with LibreOffice Calc. 

 

 
Figure 4. Rank–frequency distribution and fits for syllables (without tones) 

in Kibaru No. 467. 
 

 
Figure 5. Rank–frequency distribution and fits for syllables (with tones)  

in Dalu Kɛndɛ No 110. 
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Figure 6. Rank–frequency distribution and fits for syllables (without tones) in Dalu Kɛndɛ 

No. 58. 
 
 

Table 2 
Fitting parameters for non-tonal syllable distributions 

Kibaru 
JP pnb Yule 

a b R2 C k p R2 C s K R2 C 
No. 12  1.2965 0.8437 0.951 0.0335 0.7445 0.0181 0.972 0.0237 0.2236 0.9815 0.976 0.0162 
No. 258 1.2240 0.8434 0.937 0.0412 0.8013 0.0198 0.988 0.0149 0.2267 0.9823 0.994 0.0079 
No. 467 1.5179 0.8442 0.990 0.0216 0.7072 0.0165 0.988 0.0171 0.2720 0.9836 0.987 0.0139 
No. 528 1.0575 0.8447 0.969 0.0270 0.6756 0.0169 0.985 0.0175 0.2925 0.9828 0.983 0.0151 
No. 533 0.9290 0.8514 0.946 0.0402 0.6883 0.0164 0.988 0.0206 0.3241 0.9852 0.991 0.0147 
Dalu Kende 
No. 55 1.2248 0.8523 0.992 0.0132 0.6133 0.0137 0.994 0.0107 0.3640 0.9866 0.995 0.0068 
No. 58 1.1631 0.8500 0.988 0.0123 0.6082 0.0142 0.994 0.0084 0.3879 0.9870 0.996 0.0065 
No. 90 1.1015 0.8511 0.994 0.0085 0.5545 0.0129 0.993 0.0091 0.3765 0.9858 0.993 0.0100 
No. 110 1.2166 0.8568 0.990 0.0130 0.5885 0.0123 0.991 0.0131 0.3487 0.9865 0.992 0.0126 
No. 126 1.2433 0.8507 0.992 0.0103 0.5983 0.0135 0.992 0.0107 0.3320 0.9850 0.991 0.0129 

 
Table 3 

Fitting parameters for tonal syllable distributions 

Dalu 
Kende 

JP pnb Yule 

a b R2 C k p R2 C s K R2 C 
No. 55 1.1083 0.8894 0.976 0.0163 0.5306 0.0069 0.977 0.0171 0.3974 0.9921 0.983 0.0180 
No. 58 1.0238 0.8869 0.964 0.0195 0.5202 0.0072 0.967 0.0197 0.4190 0.9922 0.973 0.0175 
No. 90 0.9493 0.8895 0.982 0.0192 0.4711 0.0064 0.977 0.0189 0.4240 0.9919 0.986 0.0339 
No. 110 1.2256 0.8910 0.967 0.0212 0.5572 0.0070 0.974 0.0222 0.3679 0.9920 0.988 0.0217 
No. 126 1.0722 0.8893 0.980 0.0147 0.5085 0.0067 0.977 0.0157 0.3933 0.9917 0.983 0.0286 

 
It is easy to note that the values of the K parameter in the Yule distribution are close to 

unity. The limit K = 1 corresponds to the Zipf’s law and we can observe from Tables 2–3 that 
K increases as the number of types grows (tonal versus non-tonal syllables). So, a nearly 
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Zipfian behavior of the distribution of syllables in languages with a high variety of syllable 
types is expectable. 

 
5. Discussion 

 
We have analyzed distribution of syllables in texts from written press in Bamana and 

Guinean Maninka, two related languages from the Manding group of the Mande family in 
West Africa. In view of predominantly open syllables in these languages, the number of types 
seems insufficient to achieve the Zipfian behavior reported in some previous studies. 

Texts in Bamana are written using a Roman-based alphabet without marking of tones 
while the Maninka texts are in the N’ko alphabet, which uses a superficial notation of tones. 
To facilitate comparisons with Bamana, the Maninka data were also calculated for the case 
with tonal distinctions neglected.  

Rank–frequency distributions of syllables were fitted using two discrete distributions, 
Jain–Poisson and positive negative binomial. In most cases, a satisfactory fit was achieved, 
with the determination coefficient R2 > 0.95 and discrepancy coefficient C < 0.02.  

The calculated values of the following parameters remain very close for texts in the 
same language: b of the Jain–Poisson distribution and p for the positive negative binomial 
distribution. Moreover, the intervals of b for the first distribution partly overlap between 
Bamana and Maninka, [0.843; 0.852] versus [0.850; 0.857]. As the number of syllable types 
increases between non-tonal and tonal texts in Maninka, b increases and p decreases. 

The Yule distribution was used as a continuous model. Previously, it was found to yield 
a good description for the distribution of letters (Tambovtsev & Martindale 2007) and 
symbols in the Vai syllabary (Rovenchak et al. 2018). In most cases, R2 > 0.98 and C < 0.02 
as well for this distribution. The observed increase in the values of the parameter K of this 
distribution is in agreement with the expected Zipfian dependence previously reported for 
some languages, which corresponds to the limit K = 1.  

We hope that the results of this study will be useful for understanding the nature of 
rank–frequency distributions of language units smaller than words. They can be of interest 
both for cross-language comparisons and for quantitative analysis of different language levels. 
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Appendix 
 

Table A1 
Frequencies of first 50 top-ranked syllables in Kibaru. 

r 
Kibaru 12 Kibaru 258 Kibaru 467 

Syl Nr pnb Yule Syl Nr pnb Yule Syl Nr pnb Yule 
1 ka 145 165.6 167.8 la 298 279.7 303.0 ka 803 868.8 901.8 
2 la 134 141.9 141.1 ka 266 246.9 254.4 ma 718 729.4 734.6 
3 na 130 127.4 126.5 ma 204 226.0 227.9 na 692 647.4 647.0 
4 ma 129 117.1 116.4 ye 198 210.5 209.7 la 684 590.1 588.5 
5 ye 123 109.1 108.7 ko 194 198.1 195.8 ni 563 546.4 544.7 
6 a 121 102.6 102.4 ni 192 187.8 184.6 ra 541 511.2 509.9 
7 ba 118 97.1 97.1 u 190 178.8 175.1 u 518 481.7 480.9 
8 u 108 92.3 92.5 li 179 170.9 166.8 ye 510 456.5 456.1 
9 ni 96 88.0 88.4 ra 169 163.8 159.6 li 471 434.3 434.5 

10 bɛ 91 84.2 84.8 na 167 157.4 153.0 a 463 414.7 415.3 
11 kɔ 89 80.8 81.5 ya 155 151.5 147.1 ri 413 397.0 398.0 
12 ra 87 77.6 78.4 a 154 146.0 141.7 ba 411 380.9 382.3 
13 o 77 74.7 75.6 si 136 140.9 136.7 kɛ 387 366.2 367.9 
14 kɛ 74 72.0 73.0 ti 135 136.2 132.0 bɛ 358 352.6 354.7 
15 ko 71 69.5 70.6 bɛ 128 131.7 127.6 si 327 340.1 342.3 
16 rɔ 64 67.2 68.3 kɔ 121 127.5 123.6 o 300 328.3 330.9 
17 li 64 65.0 66.1 o 119 123.5 119.7 ya 300 317.4 320.1 
18 ri 53 62.9 64.0 ba 118 119.7 116.1 ko 298 307.1 310.0 
19 gɔ 52 60.9 62.1 rɔ 117 116.1 112.6 kɔ 289 297.3 300.4 
20 ti 51 59.1 60.3 kɛ 110 112.7 109.3 rɔ 263 288.2 291.4 
21 ɲɛ 51 57.3 58.5 gɔ 107 109.4 106.2 gɔ 257 279.5 282.9 
22 ki 45 55.6 56.8 ri 97 106.2 103.2 sa 240 271.2 274.7 
23 si 45 54.0 55.2 den 97 103.2 100.4 ti 238 263.3 266.9 
24 nɔ 43 52.5 53.7 de 90 100.4 97.7 lo 231 255.8 259.5 
25 ru 40 51.0 52.2 sa 89 97.6 95.0 mi 228 248.7 252.5 
26 lo 40 49.6 50.8 ki 83 94.9 92.5 san 227 241.8 245.7 
27 sɛ 40 48.2 49.5 bɛɛ 80 92.3 90.1 ja 219 235.3 239.2 
28 bɛɛ 39 46.9 48.2 min 79 89.9 87.8 ɲɛ 213 229.0 232.9 
29 se 38 45.7 46.9 tɛ 79 87.5 85.5 da 206 222.9 226.9 
30 fa 37 44.4 45.7 mɔ 78 85.2 83.4 fa 205 217.1 221.1 
31 min 37 43.3 44.5 ɲɛ 76 83.0 81.3 nɔ 203 211.5 215.6 
32 ya 36 42.2 43.4 kan 73 80.8 79.3 di 186 206.1 210.2 
33 ga 36 41.1 42.3 nɔ 69 78.7 77.3 ta 186 200.9 205.0 
34 rɛ 36 40.0 41.2 gi 68 76.7 75.5 kan 176 195.9 200.0 
35 mɔ 35 39.0 40.2 lo 68 74.8 73.6 se 169 191.1 195.2 
36 ku 33 38.0 39.2 un 67 72.9 71.9 wa 161 186.4 190.5 
37 i 32 37.1 38.3 mi 66 71.0 70.1 min 158 181.9 186.0 
38 don 32 36.2 37.3 don 66 69.3 68.5 nɛ 150 177.5 181.6 
39 kan 32 35.3 36.4 len 66 67.5 66.9 mɔ 146 173.3 177.4 
40 di 31 34.4 35.6 wa 63 65.9 65.3 ki 140 169.2 173.3 
41 yɛ 31 33.6 34.7 da 62 64.3 63.8 sɛ 131 165.2 169.3 
42 man 31 32.8 33.9 mu 56 62.7 62.3 le 131 161.3 165.4 
43 tɔ 31 32.0 33.1 gu 56 61.2 60.9 fɛ 129 157.6 161.7 
44 fɔ 30 31.2 32.3 le 54 59.7 59.5 ku 127 154.0 158.0 
45 sa 29 30.5 31.5 du 54 58.2 58.1 mu 127 150.4 154.5 
46 san 28 29.8 30.8 bi 54 56.8 56.8 rɛ 126 147.0 151.0 
47 len 28 29.1 30.1 ja 53 55.5 55.6 nin 124 143.7 147.7 
48 ja 27 28.4 29.4 gɛ 52 54.1 54.3 fi 123 140.5 144.4 
49 an 27 27.8 28.7 san 50 52.9 53.1 man 121 137.3 141.3 
50 tɛ 27 27.1 28.1 kaa 50 51.6 51.9 len 118 134.3 138.2 
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r 
Kibaru 528 Kibaru 533 

Syl Nr pnb Yule Syl Nr pnb Yule 
1 ka 884 938.8 964.6 ka 851 825.0 891.4 
2 la 726 773.3 774.1 la 650 685.0 701.5 
3 ma 686 678.0 675.7 na 628 603.8 606.1 
4 ni 678 612.5 610.5 ma 608 547.6 543.9 
5 na 619 563.1 562.1 ni 531 505.1 498.5 
6 ra 592 523.7 523.7 ra 489 471.0 462.9 
7 ye 563 491.0 492.0 ye 483 442.7 433.9 
8 a 548 463.1 465.1 u 462 418.5 409.3 
9 li 546 438.9 441.6 li 427 397.4 388.2 

10 u 480 417.5 420.8 a 383 378.7 369.6 
11 kɛ 406 398.4 402.2 kɛ 373 361.9 353.0 
12 ri 402 381.0 385.4 bɛ 360 346.7 338.1 
13 ba 351 365.3 370.0 ba 332 332.9 324.6 
14 si 342 350.8 355.8 si 314 320.2 312.2 
15 bɛ 316 337.4 342.7 o 285 308.4 300.8 
16 o 286 325.0 330.6 kɔ 255 297.4 290.2 
17 kɔ 264 313.4 319.2 ri 253 287.2 280.3 
18 ko 262 302.6 308.5 ya 251 277.6 271.1 
19 rɔ 261 292.4 298.4 rɔ 249 268.6 262.5 
20 ya 258 282.8 288.9 ti 243 260.1 254.3 
21 ti 240 273.7 279.9 da 229 252.0 246.6 
22 gɔ 238 265.1 271.4 ko 229 244.4 239.3 
23 lo 238 257.0 263.3 fa 225 237.1 232.4 
24 da 236 249.2 255.6 ja 198 230.2 225.9 
25 fa 211 241.8 248.2 kan 195 223.6 219.6 
26 mi 209 234.8 241.2 lo 190 217.3 213.6 
27 sa 201 228.1 234.4 sa 187 211.3 207.9 
28 min 195 221.6 227.9 gɔ 185 205.5 202.4 
29 ki 194 215.4 221.7 san 172 200.0 197.2 
30 kan 185 209.5 215.8 di 172 194.7 192.1 
31 san 185 203.8 210.0 tɛ 162 189.6 187.3 
32 mɔ 179 198.3 204.5 min 156 184.6 182.6 
33 se 168 193.1 199.2 sɛ 153 179.9 178.1 
34 baa 167 188.0 194.1 se 151 175.3 173.8 
35 sɛ 156 183.1 189.1 nɛ 149 170.9 169.6 
36 di 155 178.4 184.4 ɲɛ 144 166.7 165.6 
37 wa 153 173.9 179.7 ta 140 162.6 161.7 
38 ɲɛ 151 169.5 175.3 mi 137 158.6 157.9 
39 nɔ 151 165.2 171.0 gi 133 154.7 154.3 
40 ta 150 161.1 166.8 mɔ 132 151.0 150.8 
41 ja 141 157.1 162.7 wa 131 147.4 147.4 
42 sɔ 141 153.3 158.8 baa 130 143.9 144.0 
43 le 134 149.6 155.0 rɛ 130 140.6 140.8 
44 nɛ 131 146.0 151.3 nɔ 124 137.3 137.7 
45 ku 127 142.5 147.8 len 123 134.1 134.7 
46 dɔ 126 139.1 144.3 le 121 131.0 131.8 
47 gu 126 135.8 140.9 ku 120 128.0 128.9 
48 so 123 132.6 137.7 ki 119 125.1 126.1 
49 len 123 129.5 134.5 lan 118 122.3 123.4 
50 gi 122 126.5 131.4 un 114 119.5 120.8 
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Table A2. Frequencies of first 50 top-ranked syllables in Dalu Kɛndɛ. 

i Dalu Kɛndɛ 55 (tonal) Dalu Kɛndɛ 55 (non-tonal) 
Syllable Ni JP PNB Yule Syl Ni JP PNB Yule 

1  ߫ ᙬᚭ lá 441 396.2 439.4 418.3 la 507 470.9 508.3 528.0 
2  ߫ ᙬᚘ dá 246 325.2 333.9 315.1 ma 394 417.1 404.4 404.8 
3  ߫ ᙬᚉ bá 235 278.8 279.7 266.1 ka 345 367.4 347.5 344.6 
4  ߬ ᙬᚪ kà 228 246.7 245.2 235.5 ba 338 329.1 309.6 306.2 
5  ߫ᙲᚘ dí 212 223.0 220.7 213.8 da 301 299.2 281.7 278.5 
6  ߬ ᙬᚳ mà 208 204.6 202.0 197.3 na 255 275.0 260.0 257.1 
7  ߫ ᙬᚹ ná 199 189.8 187.1 184.1 lu 247 255.1 242.3 239.8 
8  ߫ᙻᚪ kó 197 177.4 174.9 173.2 di 231 238.2 227.4 225.4 
 ò 190 167.0 164.7 164.0 ko 222 223.7 214.7 213.0 ߏ߬  9

10  ߫ ᙬᚳ má 186 158.0 155.9 156.0 le 211 211.0 203.5 202.3 
11  ߫ᙾᚘ dɔ́ 186 150.1 148.2 149.0 a 208 199.9 193.7 192.8 
12  ߬ᙸᚭ lù 159 143.2 141.4 142.8 dɔ 204 189.9 184.9 184.3 
13  ߬  à 157 137.0 135.4 137.3 o 196 181.0 177.0 176.6 ߊ
14  ߬ᙯᚭ lè 148 131.4 129.9 132.3 li 169 172.8 169.7 169.6 
15  ߫ᙵᚪ kɛ́ 142 126.3 125.0 127.7 kɛ 153 165.4 163.1 163.2 
16  ߫ᙯᛂ yé 136 121.7 120.5 123.4 N 153 158.7 157.0 157.2 
17  ߫ᙲᚭ lí 131 117.4 116.3 119.6 kɔ 144 152.4 151.3 151.7 
18  ߫ᙲᚹ ní 121 113.5 112.5 116.0 ye 140 146.6 146.0 146.6 
19  ߫ ᙬᚪ ká 117 109.8 109.0 112.6 ya 139 141.2 141.1 141.8 
20  ߫ ᙬᛂ yá 113 106.5 105.7 109.5 fa 126 136.2 136.5 137.4 
21  ߫ᙾᚪ kɔ́ 112 103.3 102.6 106.5 ni 122 131.5 132.1 133.1 
22  ߬ ᙬᚉ bà 103 100.3 99.7 103.7 kan 120 127.1 128.0 129.1 
 Ń 103 97.6 97.0 101.1 dɛ 120 123.0 124.2 125.4 ߒ߫  23
24  ߲߫ᙵᚹ nɛ́n 95 94.9 94.5 98.6 ra 115 119.1 120.5 121.8 
25  ߲߫ ᙬᚪ kán 92 92.5 92.1 96.3 sa 112 115.4 117.0 118.4 
26  ߫ ᙬ᚛ rá 89 90.1 89.8 94.0 si 111 111.9 113.7 115.1 
27  ߫ᙸᚭ lú 88 87.9 87.6 91.9 ta 109 108.6 110.5 112.1 
28  ߫ ᙬᚶ ɲá 86 85.8 85.5 89.9 ɲa 108 105.4 107.5 109.1 
29  ߲߫ᙵᚳ mɛ́n 86 83.8 83.6 87.9 nɛn 105 102.4 104.6 106.3 
30  ߫ᙲᚡ sí 83 81.9 81.7 86.1 tɛ 101 99.5 101.9 103.6 
31 ᚏ ߫ ᙬ  tá 79 80.0 79.9 84.3 nin 95 96.8 99.2 101.0 
32  ߬  k`à 73 78.3 78.2 82.6 mɛn 88 94.2 96.7 98.5 ߞߵߊ
33  ߫ᙵᚏ tɛ́ 72 76.6 76.5 80.9 baa 87 91.7 94.3 96.1 
34  ߫ᙵᚘ dɛ́ 71 75.0 75.0 79.3 do 82 89.3 91.9 93.8 
35  ߫ ᙬᚧ fá 68 73.4 73.5 77.8 ri 81 87.0 89.7 91.5 
36  ߫ᙻᚘ dó 67 72.0 72.0 76.3 kaa 81 84.8 87.5 89.4 
37  ߫ ᙬᚡ sá 66 70.5 70.6 74.9 man 79 82.7 85.4 87.3 
38  ߬ ᙬᚭ là 66 69.2 69.2 73.6 mɔɔ 75 80.6 83.4 85.3 
39  ߯ᙵᚉ bɛ́ɛ 65 67.8 67.9 72.2 tii 74 78.7 81.4 83.4 
40  ߫ᙯᚭ lé 63 66.6 66.7 70.9 ku 74 76.8 79.5 81.5 
41  ߯ ᙬᚉ báa 63 65.3 65.5 69.7 nu 69 74.9 77.7 79.7 
42  ߫ᙻᚭ ló 58 64.1 64.3 68.5 wa 68 73.2 75.9 77.9 
43  ߲߫  án 57 63.0 63.1 67.3 ki 65 71.5 74.2 76.2 ߊ
44  ߬ ᙬᚘ dà 55 61.9 62.0 66.2 bɛɛ 65 69.8 72.6 74.6 
45  ߬ ᙬᚧ fà 55 60.8 61.0 65.1 ne 65 68.2 71.0 73.0 
46  ߬ ᙬᚹ nà 55 59.7 59.9 64.0 ran 63 66.7 69.4 71.4 
47  ߫ᙻᚉ bó 54 58.7 58.9 62.9 bo 62 65.2 67.9 69.9 
48  ߫ᙸᚪ kú 53 57.7 57.9 61.9 don 59 63.8 66.4 68.5 
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49  ߲߬ᙻᚘ dòn 53 56.8 57.0 60.9 lo 58 62.4 65.0 67.0 
50  ߫ᙲᚪ kí 52 55.8 56.1 60.0 an 57 61.0 63.6 65.7 

 

Table A2. Frequencies of first 50 top-ranked syllables in Dalu Kɛndɛ (continued). 

i Dalu Kɛndɛ 58 (tonal) Dalu Kɛndɛ 58 (non-tonal) 
Syllable Ni JP PNB Yule Syl Ni JP PNB Yule 

1  ߫ ᙬᚭ lá 522 449.6 476.2 457.1 la 587 518.7 538.6 569.5 
2  ߬ ᙬᚪ kà 238 353.9 359.4 339.2 ma 407 446.3 427.0 429.6 
3  ߫ᙻᚪ kó 230 298.6 299.7 284.0 ka 340 388.4 366.0 362.3 
4  ߫ ᙬᚹ ná 214 262.0 261.9 249.8 lu 308 345.6 325.4 319.8 
5  ߫ ᙬᚳ má 213 235.6 235.0 225.7 na 268 312.7 295.7 289.5 
6  ߫ᙾᚘ dɔ́ 213 215.3 214.7 207.5 da 259 286.6 272.5 266.2 
7  ߫ ᙬᚘ dá 208 199.1 198.5 193.0 ko 259 265.1 253.6 247.5 
8  ߬ᙸᚭ lù 205 185.8 185.3 181.1 a 245 247.1 237.7 232.0 
9  ߬  à 198 174.6 174.1 171.0 dɔ 236 231.7 224.2 218.7 ߊ

10  ߬ ᙬᚳ mà 194 164.9 164.6 162.4 ba 234 218.3 212.3 207.3 
11  ߫ᙲᚘ dí 189 156.5 156.3 154.8 li 214 206.4 201.9 197.1 
12  ߫ ᙬᚉ bá 176 149.1 148.9 148.1 le 202 195.9 192.5 188.1 
 ò 166 142.5 142.4 142.1 di 201 186.5 184.1 180.0 ߏ߬  13
14  ߫ᙲᚭ lí 165 136.5 136.5 136.7 fa 169 178.0 176.4 172.6 
15  ߫ ᙬᛂ yá 141 131.1 131.2 131.8 ya 167 170.2 169.3 165.9 
16  ߫ᙯᛂ yé 136 126.2 126.3 127.2 o 166 163.1 162.9 159.7 
17  ߫ᙵᚪ kɛ́ 131 121.7 121.9 123.1 kan 158 156.6 156.8 154.0 
18  ߬ᙯᚭ lè 131 117.6 117.8 119.2 kɛ 142 150.5 151.3 148.6 
19  ߫ᙲᚹ ní 119 113.7 114.0 115.7 sa 141 144.9 146.0 143.7 
20  ߲߫ ᙬᚪ kán 107 110.2 110.4 112.3 ye 138 139.7 141.2 139.0 
21  ߫ ᙬᚧ fá 105 106.8 107.1 109.2 kɔ 126 134.8 136.6 134.6 
22  ߲߫ᙵᚳ mɛ́n 105 103.7 104.1 106.3 ni 123 130.2 132.2 130.5 
23  ߫ᙸᚭ lú 103 100.8 101.1 103.5 N 122 125.9 128.1 126.6 
24  ߫ᙾᚪ kɔ́ 103 98.0 98.4 100.9 dɛ 122 121.8 124.3 122.9 
25  ߫ ᙬᚪ ká 102 95.4 95.8 98.4 ɲa 118 117.9 120.6 119.4 
26  ߫ ᙬᚡ sá 98 93.0 93.4 96.0 nin 116 114.3 117.1 116.1 
 Ń 96 90.6 91.1 93.8 si 114 110.9 113.7 112.9 ߒ߫  27
28  ߲߫ᙵᚹ nɛ́n 96 88.4 88.8 91.6 nɛn 114 107.6 110.6 109.9 
29  ߫ᙻᚭ ló 90 86.3 86.7 89.6 mɛn 109 104.5 107.5 107.0 
30  ߫ ᙬᚶ ɲá 86 84.3 84.7 87.7 lo 104 101.5 104.6 104.2 
31  ߬  k`à 79 82.4 82.8 85.8 ri 89 98.6 101.8 101.6 ߞߵߊ
32  ߫ᙲᚡ sí 77 80.5 81.0 84.0 tɛ 89 95.9 99.2 99.0 
33  ߫ᙸᚪ kú 77 78.8 79.2 82.3 ku 88 93.3 96.6 96.6 
34  ߲߫  án 71 77.1 77.6 80.6 kaa 83 90.9 94.1 94.2 ߊ
35  ߫ᙵᚘ dɛ́ 71 75.5 75.9 79.0 nu 83 88.5 91.8 92.0 
36  ߫ᙯᚭ lé 71 73.9 74.4 77.5 man 80 86.2 89.5 89.8 
37  ߲߬ᙲᚹ nìn 70 72.4 72.9 76.0 ra 79 84.0 87.3 87.7 
38  ߬ᙸᚹ nù 70 71.0 71.5 74.6 ta 78 81.9 85.1 85.7 
39  ߫ᙻᚉ bó 69 69.6 70.1 73.2 bo 76 79.8 83.1 83.7 
40  ߯ᙵᚉ bɛ́ɛ 68 68.2 68.7 71.9 ran 75 77.9 81.1 81.8 
41  ߫ᙵᚏ tɛ́ 66 67.0 67.4 70.6 nɛ 74 76.0 79.2 80.0 
42  ߬ ᙬᚭ là 65 65.7 66.2 69.3 an 73 74.2 77.4 78.2 
43  ߬ ᙬᚧ fà 63 64.5 65.0 68.1 baa 73 72.4 75.6 76.5 
44  ߫ᙻᚘ dó 59 63.3 63.8 66.9 bɛ 72 70.7 73.8 74.8 
45  ߫ᙲ᚛ rí 58 62.2 62.7 65.8 do 72 69.1 72.1 73.2 
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46  ߫ᙾᚧ fɔ́ 57 61.1 61.6 64.7 tii 71 67.5 70.5 71.6 
47  ߬ ᙬᚉ bà 57 60.0 60.5 63.6 yi 69 65.9 68.9 70.1 
48  ߲߫ᙯᚘ dén 56 59.0 59.5 62.6 bɛɛ 68 64.5 67.4 68.7 
49  ߫ ᙬ᚛ rá 55 58.0 58.4 61.5 sɛ 67 63.0 65.9 67.2 
50  ߫ᙵᚉ bɛ́ 54 57.0 57.5 60.5 wa 65 61.6 64.5 65.8 

 

Table A2. Frequencies of first 50 top-ranked syllables in Dalu Kɛndɛ (continued). 

i Dalu Kɛndɛ 90 (tonal) Dalu Kɛndɛ 90 (non-tonal) 
Syllable Ni JP PNB Yule Syl Ni JP PNB Yule 

1  ߫ ᙬᚭ lá 455 437.1 487.4 441.4 la 525 505.8 551.2 539.3 
2  ߫ ᙬᚘ dá 258 330.2 356.2 326.3 ma 377 421.7 422.9 409.5 
3  ߬ ᙬᚪ kà 251 274.6 291.5 272.6 ka 355 362.4 355.5 346.5 
4  ߫ᙻᚪ kó 244 239.2 251.4 239.3 da 320 320.3 311.8 306.5 
5  ߬  à 243 214.2 223.4 215.9 a 302 288.7 280.3 277.8 ߊ
6  ߫ᙲᚘ dí 205 195.2 202.4 198.3 na 284 263.8 256.2 255.7 
7  ߬ ᙬᚳ mà 198 180.2 185.9 184.2 ko 255 243.6 236.8 237.8 
8  ߫ ᙬᚹ ná 197 167.9 172.5 172.6 lu 220 226.7 220.7 222.9 
9  ߫ ᙬᚳ má 179 157.6 161.3 162.9 di 217 212.3 207.1 210.2 

 Ń 177 148.8 151.8 154.5 le 213 199.9 195.3 199.2 ߒ߫  10
 ò 171 141.1 143.6 147.2 N 203 188.9 184.9 189.4 ߏ߬  11
12  ߫ᙾᚘ dɔ́ 170 134.4 136.4 140.7 dɔ 187 179.2 175.8 180.7 
13  ߲߫ ᙬᚪ kán 139 128.4 130.0 134.9 ba 185 170.5 167.6 172.8 
14  ߬ᙸᚭ lù 139 123.0 124.3 129.7 kan 182 162.7 160.1 165.7 
15  ߬ᙯᚭ lè 137 118.1 119.1 124.9 o 172 155.6 153.4 159.1 
16  ߫ ᙬᚉ bá 131 113.7 114.5 120.6 ya 145 149.0 147.2 153.1 
17  ߫ᙾᚪ kɔ́ 124 109.6 110.2 116.5 li 144 143.0 141.5 147.5 
18  ߫ ᙬᛂ yá 113 105.9 106.3 112.8 kɔ 141 137.5 136.2 142.3 
19  ߫ᙵᚪ kɛ́ 110 102.4 102.7 109.4 kɛ 140 132.3 131.3 137.5 
20  ߫ᙲᚭ lí 106 99.2 99.3 106.2 fa 118 127.5 126.7 132.9 
21  ߫ ᙬᚪ ká 104 96.2 96.2 103.1 sa 115 123.1 122.4 128.6 
22  ߫ᙯᛂ yé 95 93.4 93.3 100.3 dɛ 105 118.9 118.4 124.6 
23  ߬  k`à 90 90.8 90.5 97.6 lo 99 114.9 114.6 120.8 ߞߵߊ
24  ߬ ᙬᚹ nà 87 88.3 88.0 95.1 ye 97 111.2 111.0 117.2 
25  ߫ᙻᚉ bó 87 86.0 85.6 92.7 kaa 96 107.7 107.6 113.8 
26  ߫ᙻᚭ ló 83 83.8 83.3 90.4 ɲa 96 104.4 104.4 110.5 
27  ߫ᙸᚭ lú 81 81.7 81.1 88.3 ta 92 101.2 101.3 107.4 
28  ߫ᙲᚹ ní 79 79.7 79.1 86.2 tii 89 98.2 98.4 104.4 
29  ߫ ᙬᚧ fá 78 77.8 77.2 84.3 bo 88 95.4 95.7 101.6 
30  ߫ᙯᚭ lé 76 76.0 75.3 82.4 nɛn 86 92.7 93.0 98.9 
31  ߲߫ᙵᚹ nɛ́n 73 74.3 73.6 80.6 si 84 90.1 90.5 96.3 
32  ߲߫ᙵᚳ mɛ́n 72 72.7 71.9 78.9 nin 84 87.6 88.1 93.8 
33  ߫ ᙬᚶ ɲá 72 71.1 70.3 77.2 ni 82 85.3 85.8 91.4 
34  ߬ ᙬᚭ là 70 69.6 68.7 75.6 ran 80 83.0 83.6 89.0 
35  ߫ᙻᚘ dó 70 68.2 67.3 74.1 bɛ 78 80.9 81.4 86.8 
36  ߫ ᙬᚡ sá 70 66.8 65.9 72.6 ra 78 78.8 79.4 84.7 
37  ߫ᙸᚪ kú 67 65.5 64.5 71.2 ku 78 76.8 77.4 82.6 
38  ߫ᙾᚧ fɔ́ 63 64.2 63.2 69.8 do 77 74.8 75.5 80.6 
39  ߬ ᙬᚘ dà 62 62.9 61.9 68.5 mɛn 76 73.0 73.7 78.7 
40  ߫  á 59 61.7 60.7 67.2 ki 68 71.2 71.9 76.9 ߊ
 í 59 60.6 59.6 66.0 tɛ 67 69.5 70.2 75.1 ߌ߫  41
42  ߫ᙵᚉ bɛ́ 58 59.5 58.4 64.8 baa 65 67.8 68.6 73.3 
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43  ߫ ᙬᚏ tá 57 58.4 57.4 63.6 fɔ 65 66.2 67.0 71.6 
44  ߫ᙲᚡ sí 56 57.3 56.3 62.5 sɛ 60 64.7 65.5 70.0 
45  ߫ᙲᚪ kí 54 56.3 55.3 61.4 ri 60 63.2 64.0 68.4 
46  ߬ ᙬᚉ bà 54 55.4 54.3 60.3 yi 60 61.8 62.5 66.9 
47  ߫ ᙬ᚛ rá 52 54.4 53.4 59.3 i 59 60.4 61.1 65.4 
48  ߬ᙵᚘ dɛ̀ 52 53.5 52.4 58.3 ja 57 59.0 59.8 64.0 
49  ߫ᙵᚘ dɛ́ 51 52.6 51.5 57.3 sii 54 57.7 58.5 62.6 
50  ߫ᙯᚡ sé 51 51.7 50.7 56.4 nu 54 56.4 57.2 61.2 

 

Table A2. Frequencies of first 50 top-ranked syllables in Dalu Kɛndɛ (continued). 

i Dalu Kɛndɛ 110 (tonal) Dalu Kɛndɛ 110 (non-tonal) 
Syllable Ni JP PNB Yule Syl Ni JP PNB Yule 

1  ߫ ᙬᚭ lá 226 197.0 229.0 214.9 la 265 261.3 290.5 286.7 
2  ߫ ᙬᚳ má 141 171.0 177.0 165.2 ma 257 230.0 227.9 222.1 
3  ߫ ᙬᚘ dá 119 149.9 149.9 141.2 ka 192 202.2 194.2 190.2 
4  ߫ ᙬᚉ bá 117 134.3 132.3 126.0 ba 153 181.0 172.1 169.8 
5  ߬ ᙬᚳ mà 116 122.3 119.8 115.1 a 153 164.4 156.0 154.9 
6  ߬ ᙬᚪ kà 112 112.8 110.2 106.8 na 149 151.2 143.5 143.4 
7 ᚪ ߫ᙻ kó 111 105.0 102.5 100.1 da 149 140.2 133.4 134.1 
8  ߬  à 99 98.5 96.1 94.6 ko 119 131.0 125.0 126.2 ߊ
9  ߫ᙲᚘ dí 99 93.0 90.7 89.8 li 112 123.1 117.8 119.5 

10  ߫ ᙬᚹ ná 96 88.1 86.1 85.7 di 111 116.2 111.6 113.7 
 ò 92 83.9 82.1 82.1 le 109 110.1 106.1 108.5 ߏ߬  11
12  ߫ᙾᚘ dɔ́ 87 80.1 78.5 78.9 dɔ 102 104.7 101.2 103.8 
13  ߫ᙲᚭ lí 80 76.7 75.3 76.0 o 98 99.8 96.8 99.6 
14  ߫ ᙬᚪ ká 80 73.7 72.4 73.4 ra 92 95.4 92.8 95.7 
15  ߫ᙵᚪ kɛ́ 77 70.9 69.8 70.9 lu 91 91.4 89.1 92.2 
16  ߲߫ ᙬᚪ kán 73 68.3 67.4 68.7 kan 90 87.7 85.8 88.9 
17  ߬ᙯᚭ lè 71 66.0 65.2 66.7 lo 90 84.3 82.7 85.9 
 Ń 71 63.8 63.1 64.8 ya 84 81.1 79.8 83.1 ߒ߫  18
19  ߫ᙻᚭ ló 70 61.8 61.2 63.0 dɛ 82 78.2 77.1 80.4 
20  ߫ ᙬᛂ yá 69 60.0 59.4 61.3 si 82 75.5 74.6 77.9 
21  ߫ᙲᚹ ní 68 58.2 57.8 59.7 kɛ 80 72.9 72.2 75.6 
22  ߫ ᙬ᚛ rá 67 56.6 56.2 58.3 fa 80 70.5 70.0 73.3 
23  ߬ᙸᚭ lù 55 55.0 54.7 56.9 ri 75 68.3 67.9 71.2 
24  ߫  á 54 53.6 53.4 55.5 N 75 66.2 65.9 69.2 ߊ
25  ߬ ᙬᚹ nà 53 52.2 52.0 54.3 ja 71 64.2 64.1 67.3 
26  ߫ᙲ᚛ rí 51 50.9 50.8 53.1 ni 70 62.3 62.3 65.5 
27  ߫ᙵᚘ dɛ́ 50 49.7 49.6 51.9 ta 64 60.4 60.6 63.8 
28  ߫ᙯᛂ yé 47 48.5 48.5 50.8 sa 60 58.7 58.9 62.1 
29  ߫ᙾᚪ kɔ́ 47 47.4 47.4 49.8 tɛ 58 57.1 57.4 60.6 
30  ߬ ᙬᚧ fà 43 46.3 46.4 48.7 kɔ 56 55.5 55.9 59.0 
31  ߬  k`à 43 45.3 45.4 47.8 baa 52 54.1 54.5 57.6 ߞߵߊ
32  ߫ᙲᚡ sí 43 44.3 44.5 46.8 ku 51 52.6 53.1 56.2 
33  ߫ ᙬᚒ já 42 43.4 43.6 45.9 tii 49 51.3 51.8 54.8 
34  ߫ᙵᚏ tɛ́ 42 42.5 42.7 45.1 ye 48 50.0 50.6 53.5 
35  ߫ᙾᚉ bɔ́ 42 41.6 41.9 44.2 bɔ 48 48.7 49.4 52.3 
36  ߫ᙸᚪ kú 41 40.8 41.1 43.4 yi 46 47.5 48.2 51.1 
37  ߫ ᙬᚡ sá 40 40.0 40.3 42.7 nin 46 46.4 47.1 49.9 
38  ߬ ᙬᚭ là 39 39.3 39.5 41.9 kaa 45 45.3 46.0 48.8 
39  ߬ᙲᚡ sì 39 38.5 38.8 41.2 ɲa 44 44.2 44.9 47.7 
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40  ߫ᙯᚭ lé 38 37.8 38.1 40.5 do 41 43.1 43.9 46.6 
41  ߲߫ᙵᚹ nɛ́n 38 37.1 37.4 39.8 mi 39 42.2 43.0 45.6 
42  ߫ ᙬᚧ fá 37 36.4 36.8 39.1 ki 39 41.2 42.0 44.6 
43  ߬ ᙬᚉ bà 36 35.8 36.1 38.5 nɛn 39 40.3 41.1 43.6 
44  ߫ᙸᚭ lú 36 35.2 35.5 37.8 nu 37 39.4 40.2 42.7 
45  ߯ ᙬᚉ báa 36 34.6 34.9 37.2 du 37 38.5 39.4 41.8 
46  ߫ᙲᛂ yí 36 34.0 34.4 36.6 se 37 37.7 38.5 40.9 
47  ߫ ᙬᚶ ɲá 35 33.4 33.8 36.1 ji 36 36.8 37.7 40.1 
48  ߫ ᙬᚏ tá 34 32.9 33.3 35.5 ran 36 36.1 36.9 39.2 
49  ߫ᙯᚡ sé 33 32.3 32.7 34.9 nɛ 35 35.3 36.2 38.4 
50  ߯ᙲᚏ tíi 33 31.8 32.2 34.4 man 35 34.6 35.4 37.6 

 

Table A2. Frequencies of first 50 top-ranked syllables in Dalu Kɛndɛ (continued). 

i Dalu Kɛndɛ 126 (tonal) Dalu Kɛndɛ 126 (non-tonal) 
Syllable Ni JP PNB Yule Syl Ni JP PNB Yule 

1  ߫ ᙬᚭ lá 649 600.1 678.8 622.0 la 737 682.1 771.3 752.7 
2  ߫ ᙬᚹ ná 372 483.8 508.6 469.6 ma 549 610.1 608.0 589.0 
3  ߫ ᙬᚘ dá 353 411.8 422.5 397.1 na 499 539.6 519.5 507.1 
4  ߫ᙲᚘ dí 328 363.2 368.1 351.7 ka 434 484.3 461.0 453.9 
5  ߫ᙾᚘ dɔ́ 321 327.6 329.7 319.4 da 426 440.8 418.2 415.2 
 ò 320 300.0 300.7 294.9 a 418 405.5 384.9 384.9 ߏ߬  6
7  ߬ ᙬᚳ mà 309 277.9 277.7 275.2 lu 418 376.2 357.9 360.2 
8  ߫ᙻᚪ kó 307 259.7 258.9 259.0 dɔ 355 351.4 335.4 339.4 
9  ߬ ᙬᚪ kà 302 244.2 243.1 245.2 di 353 330.1 316.1 321.5 

10  ߬  à 284 231.0 229.6 233.3 ba 333 311.4 299.3 305.8 ߊ
11  ߫ ᙬᚳ má 239 219.4 217.9 222.8 ko 333 295.0 284.4 291.8 
12  ߫ ᙬᚉ bá 238 209.1 207.6 213.5 o 324 280.2 271.2 279.2 
13  ߬ᙸᚭ lù 237 200.0 198.4 205.2 le 288 267.0 259.2 267.8 
14  ߫ᙲᚹ ní 218 191.8 190.2 197.7 li 236 255.0 248.4 257.4 
15  ߫ᙵᚪ kɛ́ 194 184.3 182.7 190.8 ni 228 244.1 238.5 247.8 
16 ᚭ ߬ᙯ lè 189 177.5 175.9 184.4 kɛ 225 234.0 229.3 238.9 
17  ߫ᙲᚭ lí 187 171.3 169.7 178.6 ra 223 224.8 220.9 230.6 
18  ߫ᙸᚭ lú 181 165.5 164.0 173.2 fa 221 216.2 213.0 222.9 
19  ߫ᙾᚪ kɔ́ 178 160.2 158.7 168.1 N 214 208.2 205.7 215.6 
20  ߫ᙯᛂ yé 173 155.2 153.7 163.4 kan 210 200.8 198.8 208.8 
21  ߫ ᙬᛂ yá 158 150.6 149.1 159.0 ya 201 193.8 192.4 202.4 
22  ߫ ᙬᚧ fá 156 146.2 144.8 154.8 kɔ 200 187.3 186.3 196.3 
23  ߫ ᙬ᚛ rá 156 142.2 140.8 150.8 dɛ 177 181.1 180.6 190.5 
24  ߲߫ ᙬᚪ kán 146 138.3 137.0 147.1 sa 175 175.3 175.2 185.0 
25  ߲߫ᙵᚹ nɛ́n 139 134.7 133.4 143.6 ye 173 169.9 170.0 179.8 
26  ߫  á 134 131.3 130.0 140.2 nɛn 164 164.7 165.1 174.8 ߊ
27  ߫ ᙬᚪ ká 131 128.0 126.8 137.0 ta 153 159.7 160.5 170.0 
 Ń 130 125.0 123.7 133.9 nin 152 155.1 156.0 165.4 ߒ߫  28
29  ߫ᙻᚭ ló 126 122.0 120.8 131.0 baa 150 150.6 151.8 161.1 
30  ߬ ᙬᚹ nà 125 119.2 118.1 128.2 lo 140 146.4 147.7 156.9 
31  ߬  k`à 119 116.5 115.4 125.5 si 138 142.3 143.8 152.8 ߞߵߊ
32  ߲߫ᙵᚳ mɛ́n 114 114.0 112.9 122.9 tɛ 133 138.4 140.1 149.0 
33  ߫ ᙬᚶ ɲá 104 111.5 110.5 120.4 ɲa 132 134.7 136.5 145.2 
34  ߯ᙵᚉ bɛ́ɛ 103 109.2 108.1 118.0 ku 127 131.2 133.1 141.6 
35  ߫ᙵᚏ tɛ́ 102 106.9 105.9 115.7 kaa 126 127.7 129.8 138.2 
36  ߫ᙯᚭ lé 99 104.8 103.8 113.5 ri 118 124.5 126.6 134.8 
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37  ߬ ᙬᚡ sà 96 102.7 101.7 111.3 mɛn 116 121.3 123.5 131.6 
38  ߫ᙸᚪ kú 94 100.7 99.7 109.2 bɛɛ 103 118.3 120.6 128.5 
39  ߬ ᙬᚉ bà 93 98.7 97.8 107.2 mɔɔ 102 115.4 117.7 125.5 
40  ߫ᙲᚡ sí 92 96.9 96.0 105.3 ja 97 112.6 114.9 122.5 
41  ߫ᙵᚘ dɛ́ 91 95.1 94.2 103.4 wa 96 109.9 112.3 119.7 
42  ߫ ᙬᚏ tá 91 93.3 92.5 101.6 bɛ 95 107.2 109.7 117.0 
43  ߬ ᙬᚭ là 87 91.6 90.8 99.8 bo 89 104.7 107.2 114.3 
44  ߯ ᙬᚉ báa 84 90.0 89.2 98.1 mi 88 102.3 104.8 111.7 
 Ǹ 84 88.4 87.6 96.4 do 85 99.9 102.4 109.3 ߒ߬  45
46  ߬ᙵᚘ dɛ̀ 84 86.9 86.1 94.8 ran 84 97.6 100.2 106.8 
47  ߫ᙲ᚛ rí 80 85.4 84.6 93.2 don 83 95.4 98.0 104.5 
48  ߫ ᙬᚡ sá 78 84.0 83.2 91.7 man 83 93.3 95.8 102.2 
49  ߫ᙻᚉ bó 78 82.6 81.8 90.2 ne 82 91.2 93.8 100.0 
50  ߲߬ᙲᚹ nìn 76 81.2 80.5 88.7 fɛ 81 89.2 91.7 97.8 
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