(\@ COM. on C. A. 2:€7, 2008
R A% % W@l ®—% 20084 Communication on Contemporary Anthropology Vol. 2 5T 4R

ARBSERTEFRRNSHME T

FHE

HERPERBA AN AT EALRE, L 200433;
HR 8 K2 BR Bt A 2 RN R Z ST SR =, KM O Bl 06520

BE: AKIESHRAITRD, TOEAR R, 754t SR R B 2 RVt B2 5 20 HT o Al T
A BRI 621 MBI HMCERR, M T HRATHRBRACE T REMO SRS, AT
TRBAEMAEZ N 2 5 20 A%, JUMEAAIRARG, BN KR 05 S A T SRR K,
oot FE AR SR, TSN A U B i/ . B R LR, B S TS RS
AT L FF A 2 R Rk 22 A PRI 46 S R A0 0T 770 IR Mg T B, B8 LI aeiou T 70 35 35 R T
W RERAEEF BB T E SR, AT RS MIME— 5 8RO . Hofh s R AT REHE M TLIT 5 & R
i 3 R AL T e 38 3 MU T 35 22 I G i R R

KA L. SR ELERIAIT, MRS A

Diversity Analyses on the Basic Vowel Qualities among the human languages
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ABSTRACT: Among the phonemes of human languages, vowels are much simpler than consonents and tones in
structure, and therefore providing convenience of diversity analyses. Here basic vowel qualities of 621
languages/dialects were collected from the major linguistic families in the world. The basic vowel quality inventories
vary from 2 to 20, and distributed unequally among the geographic regions. In the mass, the vowel inventories are
mostly high in Eurasia and low in the Americas and Australia. The Germanic languages and Wu Chinese dialects
have the highest vowel quality inventories. After digitizing the vowel qualities, the diversity of vowel quality systems
of the world languages was analyzed by the method of NETWORK, which is usually applied to the mitochondrial
DNA diversity in genetics. The network of the world vowel systems exhibits a single center expansion pattern, with
the most common five-vowel system (aeiou) in the center, indicating that five-vowel system might be the most
original vowel system of human languages. Different ways of complication or simplification from the five-vowel
system might have resulted in the other types of vowel systems. The digitization of the phonemes will help in
developing the field of linguistic statistics.
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Fig.1 The vowel map and digitization of the vowels. Each vowel can be transformed into a three-digital number. The

first digital stands for the roundedness of the vowel, second for the backness, and third for the height (closeness).
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Table1 Language numbers of the different basic vowel quality inventories and language example of each linguistic family

(Super/Sub) Basic Vowel Quality Inventory &A% 705 & (i &l & Language example 1% & a4
FAMILY i&HE 2 3 4 5 6 7 8 910 11 12 13 14 15 16 20 Language Inventory Vowel Qualities
Khoisan 9 Sandawe 5 ieaou
Niger-Congo 9 212 2 2 2 1 Yoruba 7 ieeadou
Nilo-Saharan 1 3 2 Maasai 9 ireeasosu
Afro-Asiatic 1 6 6 7 6 1 Hebrew 5 ieaou
Egyptian Arabic 5 ieaou
Basque 1 1 Basque 5 ieaou
Burushaski 1 Burushaski 5 ieaou
Caucasians 2 1 3 3 1 1 11 Georgian 5 ieaou
Dravidian 2 1 1 Tamil 5 ieaou
Indo-European,general 1 1 15 16 8 9 5 5 3 1 2 Latin 5 ieaou
Italian 8 iecadoou
Indo-European,Germanic 1 1 21 2 2 3 2 English 13 i1ee3eaAanosu
Andamanese 1 1 Ongan 6 ieasou
Australians 123 4 6 2 1 1 Sydney 3 iau
Papuans 1 1 9 4 2 1 Naasioi 5 ieaou
Daic 1 1 6 1 Thai 9 ieeaywoou
Taiwanic 1 3 Atayal 6 ieasou
Malayo-Polynesian 9 5 32 9 7 2 2 1 Tagalog 5 icaou
Austro-Asiatic 1 1 1 1 Vietnamese 9 iteeadoou
Hmong-Mien 1 1 White Hmong 6 iteaou
Tibeto-Burman 3 2 1 1 1 1 Tibetan 8 ieeagouy
Chinese,general 3 5.7 1 2 1 Manderin,Standard 10 1licayoouy
Chinese,Wu 212 11 1415 6 5 1 Wu,Pinghu 13 1iegawoogouyy
Yenisian 1 Ket 7 iteaoou
Uralic 4 2 3 3 Hungarian 7 ieagouy
Altaic,general 2 412 5 2 1 1 Altay 8 ieawgouy
Altaic,Islander 3 1 1 Japanese 5 ieaou
Palaesiberian 1 Nivkh 6 e®you
Chukchi-Kamchatkan 3 Chukchi 5 icaou
Eskimo-Aleut 3 1 Inuit 3 iau
Na-Dene 7 3 6 2 1 Navajo 4 ieao
Algonquian-Wakashan 71 6 7 1 1 Massachusett 4 iaou
Macro-Siouan 1 5 8 1 Lakota 5 ieaou
Penutian 1 2 4 1 Maidu 6 iieaou
Aztec-Tanoan 2 6 10 Shoshone 5 itaou
Chibchan-Paezan 1 2 2 2 1 Uw Cuwa 5 ieaou
Hokan 3 4 1 Pomo 5 ieaou
Oto-Manguean 11 1 1 Amuzgo 7 ieeaoou
Muskogean 4 Creek 3 iao
Mayan 1 4 2 Mam 5 ieaou
Arawakan 2 1 3 Wayuu 6 ieauou
Ge-Pano-Cariban 3 5 1 1 Guarani 6 iieaou
Quechumaran 2 Quechua 3 iau
Andean 1 1 Arabela 5 iraou
Amerind, others 1 3 7 1
Total 3 58 51 145 112 59 43 39 33 21 17 19 10 8 2 1621
Frequency (%) 0.5 9.3 8.2 233 18.09.5696353342.73.11.61.30.30.2
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Fig.2 Data distribution of the basic vowel quality inventories of the world languages
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Fig.3 The geographic distribution of the basic vowel quality inventories of the world languages clustered in families.
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Fig.4 Network of the basic vowel quality systems of the world languages The correspondence between the codes in

the figure and the languages is in Supplementary table 1.
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MR R EEFNNERRTE
Supplement table 1 The basic vowel systems of the

major languages in the world
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