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Abstract 
Counts of consonant frequency in running texts from a sample of 50 languages as well as from two 
diachronic varieties of Egyptian (Middle Egyptian and Bohairic Coptic) are provided. Based on the 50 
language sample, 14 typological generalizations on phoneme frequency are proposed. It is then tested 
whether current reconstructions of the Egyptian sound system agree with these generalizations. Fre­
quency data can thus provide additional, hitherto unexploited evidence for determining the sound 
values of Egyptian. 

It can be shown that <p>, </>, <b of earlier Egyptian were probably plain voiceless stops, whereas 
the distribution of <6>, <d>, <g> does not favour their interpretation as voiced stops, but rather as possibly 
some kind of emphatics. It is also shown that o> is likely to have been a liquid, that the behaviour of <z> 
would better agree with some kind of affricate than with Izl, that <i> was probably not originally a I f , 
and that Rossler's reconstruction of <h> as lyl, which has become widely accepted, is implausible. 

Statistical approaches to language have received a somewhat marginal attention in 
linguistics, although proponents of statistical linguistics have ascribe them a crucial 
role in assuming that all linguistic laws are essentially of a stochastic nature.2 Gram­
mar books usually enumerate the phonemes of a language without giving any infor­
mation on frequency. One problem of this way of presentation is the fact that there is 
no clear­cut boundary between phonemes that exist and phonemes that do not. Most 
or possibly all languages possess so­called "marginal" phonemes, which can originate 
when speakers, possibly bilingual speakers, retain phonemes of (originally) foreign 
words such as in genre Ajara/ or loch /bx/ in English or in Garage /gara^a/, Teint /te/ 
or Thread /9jed/ in German. Quantitative data would give a more realistic characteri­
zation of the status of a phoneme in a language than a binary decision about its "exis­
tence" can ever do. 

Also for non­marginal phonemes, frequency counts may allow for interesting con­
clusions. The first major researcher in statistical linguistics, G.K. Zipf, posited that 
articulatorily "simple" phonemes are more frequent than "complex" phonemes: "The 
accent or degree of conspiciousness of any word, syllable, or sound is inversely pro­
portionate to the relative frequency of that word, syllable, or sound, among its fellow 
words, syllables, or sounds in the stream of spoken language" (Zipf 1932: 1) / "it ap­
pears plausible to believe that the magnitude of complexity of a phoneme bears an 
inverse (not necessarily proportionate) relationship to its relative frequence of occur­
rence" (Zipf 1935: 73). Although Zipf s notion of "conspiciousness" or "complexity" 

1 My thanks go to Wolfgang Schenkel (Tubingen), whose electronic Coffin Text data were essential 
for me in preparing this article, as well as to Done Borchers (Berlin) and to Sonia Frota (Lisboa) 
who provided me with data on Sunwar and Portuguese. 

2 E.g. Altmann el al. (2002: 6): "Heute nehmen wir an, daB hinter alien Spracherscheinungen 
stochastische Mechanismen stehen". 
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is too subjective to render his idea fully satisfying (cf. Altmann & Lehfeldt [1980: 
113-119] and Berger [1987: 5] for criticism), there is evidently some truth in it: 
Sounds intuitively perceived as "simple", such as m, n, t, k, tend to be more frequent 
in the world's languages, and are also more commonly found in grammatical affixes, 
than ejective uvular affricates, aspirated labiovelar stops or voiced lateral clicks. 

The question what the frequency distribution of phonemes can contribute to our 
knowledge about historical sound change has not been raised very often. Among the 
few examples are Zvelebil (1972, who takes the low frequencies of voiced stops in 
modern Dravidian languages as an indication that they were absent from Proto-
Dravidian) and Colless (1992, who uses frequency counts as an argument for deter­
mining the sound values of the Byblos script). With respect to Egyptian, Kammerzell 
(2005: 184­193) employs frequency data in order to explain why certain elementary 
graphemes are likely to have changed their sound value during the Old Kingdom. On 
the use of statistical linguistics in general in the field of Egyptology see also Lepper 
(2006) (with further references). 

There are several studies on phoneme or grapheme frequency of single, for the most 
part European languages. Only a few studies compare data from more than one lan­
guage (Zipf 1932: 2; Zipf 1935: 68­79; Kramsky 1959; Gamkrelidze 1978: 40). I have 
decided to collect data anew for 50 languages, together with two diachronic varieties 
of Egyptian (Coffin Texts from the early Middle Kingdom, ca. 2000 BC; translation 
of the New Testament into Bohairic Coptic, 1st millennium AD). The following re­
marks have to be made: 
• I count frequencies in running texts, not in dictionaries (in other words: token 

counts, not type counts).3 

• This is a study of consonant frequency only. Vowels are ignored. 
• Not only vowels, but also the "weak" consonants //'/, M and /?l are ignored. Their 

status on the borderline between consonants and vowels is doubtful in several lan­
guages, and these sounds are represented only inconsistently in Egyptian writing. 

• Long (double) consonants are counted as a single token. Consonant length, if it 
existed, is not noted in the Egyptian writing system. However, a few of the authors 
whose data I reproduce below have counted double consonants as two tokens 
(Bengali, Gujarati). 

• I have preferred languages whose orthographies can be translated into a phonemic 
representation by applying a limited number of mapping rules. For some languages 

3 I prefer text counts because of their better statistical behaviour: It can be assumed that the figures 
will more and more converge towards a limit as the amount of text increases. A similar 
convergence is not assured for dictionary counts, since the use of larger dictionaries may lead to 
the inclusion of more and more rare and atypical lexical material, whose phoneme distributions 
may differ from those of the core vocabulary. Another crucial difference is the treatment of 
grammatical affixes, which are considered in text counts as opted for here but arc ignored in counts 
on a dictionary base. I believe that it is preferable for grammatical affixes to contribute to the 
quantitative description of a language. 

A third possibility, which is likely to yield results somewhere intermediate between text and 
dictionary counts, is to count entries from a dictionary restricted to the most basic (and frequent) 
vocabulary, as done by Sokarno (2002) for a dialect of Nile Nubian. 
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with a large discrepancy between graphemes and phonemes, I relied on other 
authors who performed counts on phonemicized texts. 

• The relative frequency of each consonant phoneme is given in %o so that the sum in 
each row of the charts amounts to 1000. 

• The figures should not be taken too literally: Modifications of the phonemic analy­
sis will often be possible which would influence the numbers to some degree. 
Some of my text corpora are contaminated by foreign names, abbreviations etc., 
which, despite some effort, I have not always been able to remove completely. In 
order not to suggest undue accuracy, I round all values to %o without decimals. 

• As far as available from my source data, I provide separate numbers for word­
initial (initial) and non­word­initial position (non-init.). 1 do not attempt to make 
more subtle distinctions such as between syllable­initial and syllable­final conso­
nants, which would often be impossible to decide for Egyptian. 

• Some more or less arbitrary decisions could not be avoided. One dubious issue is 
the definition of word boundaries, for which I have tended to simply follow the 
orthographic conventions (e.g. I took the definite article as a part of the noun in 
Arabic, Hebrew and Coptic, but not in European languages). 

I know that there are several weak points in what will follow. Although I attempted to 
analyse languages of different parts of the world and of different genetic affiliations, 
the language sample is certainly not unbiased. While European languages are repre­
sented well, I was not able to include data from any Papuan, Australian or Northern 
American language. The phonemic analysis is often non­trivial, and certain ad­hoc 
decisions had to be made without further discussion. Last but not least, it is a gross 
oversimplification to identify phonemes across different languages, since the system­
atic position of the same sound may be different in different languages: A phoneme /// 
of English, which contrasts with sounds such as Idl or Ipl, is not the same as a pho­
neme Itl of Chinese, which contrasts with neither Idl nor Ipl but instead with //'/. 

Nevertheless, I believe that generalizations as attempted here are not complete 
nonsense. Recurrent patterns seem to emerge from the data despite the imperfections 
that still exist. The patterns are already so robust as to allow for first tentative conclu­
sions about the Egyptian sound system from a quantitative point of view. I­ hope that 
others will continue this line of research and will be able to improve on the method­
ology, which may make any conclusions more certain than they can be now. 

Frequency data from a 50 language sample 

In the following charts, up to three data rows are presented for each language. They 
provide counts for any position, word­initial position, and non­word­initial position, 
respectively. Sources and further details are given in an appendix at the end of this 
paper. I was only able to include languages for which either statistical data have been 
published or a sufficient amount of texts in electronic form was easily available. In 
doing this, I have attempted to achieve some typological diversity in my sample. Lan­
guages whose consonant inventory is extremely small or extremely large have been 
ignored. 
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P I) f V m t /> d « 1 c/ ./' ts dz s z 
Albanian 62 21 15 29 69 167 45 6 17 115 18 11 9 11 1 12 13 
initial 134 32 22 35 79 132 59 9 31 98 36 13 23 9 0 64 77 
non-init. 29 15 11 26 64 184 35 5 10 123 9 10 2 72 7 76 74 
Bah.Indon. 52 47 3 1 83 99 84 128 20 80 1 
initial 99 102 2 0 737 90 166 2/ / 74/ 2 
non-init. 36 28 5 7 64 102 55 165 26 58 0 
Bambara 2 84 45 0 85 64 57 202 16 67 1 
initial 1 / / / 73 0 90 /o/ 93 /oo /9 88 0 
non-init. 2 56 18 0 81 27 20 306 13 46 7 
Basque 16 61 3 23 116 63 168 1 27 19 
initial 29 208 7 45 16 729 73 0 - 133 
non-init. 12 20 2 17 144 45 /95 / 35 64 
Breton 32 43 1 1 47 44 98 100 125 1 19 58 
initial 69 102 19 56 60 47 165 36 0 91 27 
non-init. 18 20 7 43 37 7/9 74 76/ 1 73 70 
Czech 56 33 13 70 66 85 49 82 15 9 36 25 84 35 
initial 120 47 29 SS 61 68 49 92 9 7 /4 75 743 62 
Dholuo 22 27 3 133 57 76 10 10 169 21 26 
initial 29 33 J 204 59 30 s 757 20 72 
non-init. 17 24 5 S9 56 /04 73 ; / 777 2/ 35 
English 31 31 32 36 50 132 58 8 43 120 74 38 
initial 45 77 66 12 69 92 46 13 122 50 92 0 
non-init. 24 77 18 46 41 749 63 6 9 749 67 55 
French 12 21 30 46 64 99 78 54 2 118 40 
initial 127 26 45 5/ 7/ 49 142 35 0 /45 0 
non-init. 30 17 2/ 42 5S 137 27 68 3 97 7/ 
German 13 29 37 36 47 141 73 168 73 35 
initial 20 55 86 96 61 56 2/5 54 0 84 
Greek(mod) 82 4 23 20 62 153 13 22 36 119 182 9 
initial 147 7 / J 79 90 245 3 24 66 46 734 8 
non-init. 60 3 26 20 52 122 /6 21 25 144 79S 9 
Guarani 134 36 3 87 57 90 23 9 33 29 44 
initial 160 48 7 24 40 S2 24 7 /9 40 22 
non-init. 125 32 2 108 63 92 22 9 35 26 57 
Hungarian 19 31 17 38 69 141 36 98 0 26 12 5 0 33 52 
initial 31 41 65 54 /5/ 94 20 62 0 9 S 7 0 69 3 
non-init. 16 28 6 27 49 752 40 706 0 30 13 4 0 25 64 
Latin 49 27 20 96 157 48 114 0 147 
initial 125 10 72 59 /05 76 62 0 131 
non-init. 29 31 6 9S 770 4/ /2S 0 151 
Portuguese 65 23 23 37 70 107 90 50 13 76 20 
initial 131 25 49 3S 105 74 /24 101 - /<M 2 
non-init. 27 22 7 36 50 /26 70 21 2/ 62 30 
Sami 16 44 6 50 68 116 115 0 9 93 16 4 7 1 108 
initial 4 100 74 66 /29 3 191 - - 2/ - 3 /6 740 
non-init. 21 20 2 43 43 /63 83 0 72 123 22 5 3 / 95 
Swahili 32 52 21 12 146 75 28 1 3 137 17 43 27 
initial 26 43 5 /7 223 25 5 2 3 790 /S 42 21 
non-init. 34 55 26 /O 118 93 36 / 3 7/7 76 43 29 
Tagalog 55 42 1 11 88 30 199 111 
initial 71 4/ 2 126 40 33 242 2/9 
non-init. 47 43 0 53 / / / 29 177 59 
Tok pisin 90 45 2 9 139 90 17 1 0 105 99 0 
initial 72 121 3 0 139 S6 31 / 0 / /6 700 0 
non-init. 98 11 1 13 139 92 11 0 0 99 98 0 
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ts V c d3 f J k g 7 i] h r / • / • '/"• / / A I 
Alban. 3 1 36 2 69 15 13 136 5 32 6 1000 
inti. 6 0 36 2 PS 5 12 27 6 27 / 7000 
n-in. 2 1 35 2 55 75 14 790 5 37 9 7000 

B.Ind. 9 18 1 91 23 1 55 49 91 62 1000 
init. 10 24 / 108 / / / 0 3 / 23 28 7000 
n-in. 8 16 1 94 27 / 74 55 774 74 7000 

Bamb. 15 22 1 137 50 10 3 62 76 1000 
init. 26 32 2 208 5 4 6 34 7000 
n-in. 5 11 1 65 93 15 / 720 775 7000 

Basq. 4 40 5 2 8 99 56 37 109 26 56 0 1000 
init. _ 34 7 2 32 37 92 108 - 2 45 0 7000 
n-in. 5 41 5 2 1 116 46 18 739 32 59 0 7000 

Breton 5 6 52 49 7 9 6 153 75 1 1000 
init. 4 7 80 59 5 23 22 50 47 0 7000 
n-in. 5 6 40 33 8 3 0 794 86 1 7000 

Czech 17 22 15 12 7 22 23 65 22 78 1000 
init. 13 8 16 54 11 10 27 27 7 23 7000 

Dhol. 46 37 124 71 39 8 79 43 1000 
init. 27 70 177 90 25 29 / 6 7000 
n-in. 57 16 91 59 48 9 770 60 7000 

Engl. 9 7 14 1 41 17 17 50 125 63 1000 
init. 6 9 18 0 63 38 - 97 43 4 / 7000 
n-in. 10 6 12 1 39 7 25 30 760 72 1000 

French 9 34 19 10 0 137 108 1000 
init. 10 55 112 7 - 20 702 7000 
n-in. 7 15 53 73 1 229 772 7000 

Germ. 25 0 28 35 47 11 18 119 64 1000 
init. 51 0 49 66 - - 55 2 / 30 7000 

Gr.(m) 87 4 26 16 92 51 1000 
init. 131 2 27 9 10 77 7000 
n-in. 72 26 75 120 62 7000 

Guar. 38 25 92 5 44 3 101 132 16 1000 
init. 44 27 107 0 38 / 218 53 70 7000 
n-in. 36 24 87 7 46 3 62 749 75 1000 

Hung. 6 0 13 1 93 42 30 74 106 1000 
init. 17 0 29 / 130 / 0 95 30 45 7000 
n-in. 4 0 84 / 84 49 15 54 720 1000 

Latin 117 25 17 129 55 1000 
init. 160 21 49 48 52 7000 
n-in. 106 26 8 150 56 7000 

Portg. 113 15 90 18 122 10 50 10 1000 
init. 6 20 168 10 - 77 26 4 7000 
n-in. 175 12 44 23 792 5 65 73 7000 

Sami 18 5 14 33 70 3 71 42 91 1 1000 
init. 27 - 8 2 737 - 18 24 95 - 7000 
n-in. 14 7 16 46 42 4 93 50 55 2 7000 

Swah. 9 26 12 173 29 0 22 36 21 78 1000 
init. 11 19 4 197 5 / 4 95 6 33 7000 
n-in. 8 29 15 164 38 0 28 74 27 95 7000 

Tagal. 80 55 131 33 24 75 1000 
init. 723 / 7 12 36 4 35 7000 
n-in. 60 73 189 31 34 94 7000 

Tok p. 0 1 2 82 29 60 12 37 181 1000 
init. / 1 1 98 32 - 37 77 750 7000 
n-in. II 0 2 74 27 88 3 47 796 7000 
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P b P f V m t cl t n ts < f e f£ S z c dj 
Georg.(anc) 10 21 4 48 122 80 102 13 83 22 8 17 125 6 6 3 
initial 6 6 12 45 225 56 770 4 /6 12 / / 24 60 73 19 J 
non-init. 12 26 2 49 86 55 77 16 107 25 7 15 745 4 1 2 
Hebrew(anc) 23 80 122 87 34 8 69 9 11 19 
initial 22 130 7/4 45 12 5 30 6 13 7/ 
non-init. 24 64 725 100 41 10 50 10 10 22 
Hebrew(mod.) 10 38 19 60 125 99 41 78 23 24 17 0 0 
initial 15 105 0 83 91 25 75 37 12 12 77 0 0 
non-init. 8 14 26 52 137 124 50 93 27 28 /," 0 0 
Ingush 6 37 0 3 59 36 43 80 11 78 43 0 5 44 28 35 0 
initial // 70 / 10 59 66 27 133 27 25 73 0 14 70 6 15 0 

non-init. 4 19 0 0 43 2/ 5/ 51 2 707 27 0 0 30 40 46 0 

Japanese 6 21 7 0 53 121 52 188 22 36 123 
Maltese 31 39 36 12 81 144 61 115 15 0 63 16 9 16 
initial 54 57 75 /o 120 143 69 32 0 0 56 / 0 5 79 
non-init. 21 31 20 73 64 144 58 151 21 0 67 75 /o 74 
Ossetic 9 40 0 37 12 80 102 90 0 106 34 24 3 85 37 6 8 
initial 11 96 0 92 / 67 34 7/ 0 68 52 22 7 101 47 16 0 
non-init. 8 18 0 16 16 85 128 P7 0 120 27 25 1 79 34 2 7/ 
Persian 22 85 19 17 61 56 120 128 49 50 16 15 
Turkish 10 63 7 16 82 50 100 141 52 31 30 18 
initial 12 230 10 42 25 40 136 27 96 11 56 / / 
non-init. 10 15 6 9 99 53 90 175 39 37 23 20 

P b b / V m 7 (f t d /> d <5/ir « ts s z .v c 
Arabic 52 40 122 60 27 6 8 6 21 4 159 21 1 9 
initial 94 115 /60 62 /O 4 3 10 73 4 25 24 3 5 
non-init. 42 22 773 59 31 6 9 6 22 4 759 28 8 9 
Hausa 56 3 22 92 50 75 17 179 96 23 6 29 
initial 72 2 24 705 53 727 27 62 722 42 9 45 

non-init. 43 5 21 57 48 37 75 273 76 7 4 16 

Kabyle 31 22 81 72 99 10 12 4 174 22 83 12 3 2 
initial 24 14 59 /47 752 3 7 2 755 35 703 9 2 l 

non-init. 33 24 89 46 71 12 76 4 180 17 76 13 3 3 

Oromo 2 65 2 53 0 97 106 41 3 26 163 11 1 14 
initial 5 99 72 0 79 69 57 4 45 34 55 2 1 

non-init. 1 52 2 46 / 705 72/ 34 3 75 273 86 7 19 

P b P* />* 6 f V m of f4 /S < f e 
< * 5 z n t </ 

Bengali 28 70 3 13 57 62 45 8 7 51 \ 11 25 1 
Gujarati 48 22 6 12 12 75 44 26 24 18 48 0 123 16 15 
initial 91 44 6 /5 56 67 73 27 27 5 92 0 55 5 3 
non-init. 26 77 6 70 80 79 29 26 25 23 26 0 755 21 22 
Sunwar 64 63 5 2 2 2 167 51 47 14 4 31 23 9 49 131 1 1 
initial 703 92 77 5 5 2 153 40 75 24 5 56 35 73 64 57 0 0 
non-init. 42 46 2 7 0 2 175 57 29 9 7 77 76 7 47 775 1 7 
Telugu 51 11 6 3 59 80 69 59 8 17 6 52 155 44 44 
initial 95 25 15 8 740 //o 72 29 2 36 7 65 55 7 12 

non-init. 35 6 3 1 35 72 65 67 70 72 5 49 773 53 52 
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6 f 3 s k g k X y q 9 h f h r / I 
Georg.(a.) 2 20 1 21 40 15 22 14 4 24 12 98 59 1000 
init. 4 57 3 11 55 19 26 / / 5 20 34 65 2 7000 
n-in. I 7 1 24 34 14 21 15 3 26 3 /OS SO 7000 
Hebrew(a.) 59 17 58 10 23 35 55 87 88 105 1000 
init. 50 5 72 / / 17 23 84 184 18 145 7000 
n-in. 62 19 54 10 25 J 9 46 57 109 93 7000 
Hebrew(m.) 59 0 41 21 56 95 84 105 1000 
init. 74 0 79 21 23 249 24 7/6 7000 
n-in. 53 0 36 21 68 41 106 70/ 7000 
Ingush 1 56 9 20 46 5 64 22 27 12 42 21 7 74 79 1000 
init. 4 43 5 22 16 15 57 18 25 /0 67 27 77 2 32 7000 
n-in. 0 63 11 19 63 0 68 24 2(5 13 29 27 2 7/2 103 7000 
Japanese 158 47 49 118 1000 
Maltese 23 58 10 29 91 152 1000 
init. 19 86 11 30 21 752 7000 
n-in. 24 46 9 29 120 139 7000 
Ossetic 0 1 40 42 7 51 16 13 108 49 1000 
init. 0 0 112 13 18 67 2 28 45 27 7000 
n-in. 0 / 13 52 3 45 21 7 131 55 7000 
Persian 50 3 43 39 24 4 49 138 12 1000 
Turkish 33 0 80 28 12 18 127 100 1000 
init. 28 0 108 100 - 5/ 70 7 7000 
n-in. 34 0 72 8 15 5 767 727 7000 

<& c / J Ji r ' k X y 1 /? ? h r r/r / / I 
Ar. 14 9 49 11 6 32 19 43 68 54 140 9 1000 
init. 19 77 59 19 5 60 22 52 24 38 775 - 7000 
n-inil. 13 8 46 10 5 26 75 33 75 58 746 77 7000 
Ha. 15 24 3 134 37 12 23 36 41 26 1000 
init. 77 39 134 49 75 31 75 3 9 7000 
n-in. 14 12 / 133 27 5 17 51 72 40 7000 
Kb. 4 17 3 37 30 1 1 39 19 16 21 1 67 30 75 1000 
init. 1 70 3 32 27 6 5/ 70 6 4 3 5 23 56 7000 
n-in. 5 19 3 38 33 12 35 22 20 27 8 55 32 71 / 000 

Or. 31 5 5 4 62 42 18 33 97 54 1000 
init. 78 77 7 ; 725 79 43 91 13 25 7000 
n-in. 12 2 4 5 35 27 8 10 130 64 7000 

t <f /? <*3 & / /c *" {/ /! r / / I 
Bengali 4 0 36 44 12 0 105 29 33 4 2 16 124 25 84 1000 
Gujarati 4 1 24 15 38 23 2 25 73 25 15 4 37 114 39 13 1000 
init. 2 / - 76 69 60 2 23 99 23 7 6 63 39 23 - 1000 
n-in. 4 1 37 75 23 5 2 25 59 26 20 2 23 /52 47 20 1000 

Sunwar 1 1 1 46 67 21 12 27 23 63 68 3 1000 
init. 4 2 0 72 50 35 25 34 35 20 40 - 7000 
n-in. 0 0 7 67 77 / / 3 23 16 55 55 5 7000 
Telugu 21 26 3 10 83 32 8 79 67 7 1000 
init. _ 56 6 7 7/3 25 7 37 35 - 7000 
n-in. 26 18 2 73 76 33 9 90 76 5 1000 
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P b P" f V m t d t d n ts dz to" S z c 
A r m e n i a n 18 17 4 8 9 12 5 4 2 4 16 1 7 0 12 12 5 0 61 12 4 
initial 39 41 13 133 116 47 39 25 / / 4 12 2(5 3 32 9 0 
non-init. 12 11 2 77 60 5(5 79 74 7S<5 12 s 64 70 73 3 

D a n i s h 2 4 2 3 3 1 3 9 5 9 1 6 4 3 6 5 6 141 1 4 0 
initial 24 37 56 71 58 219 47 2 71 191 
non-init. 24 12 12 14 61 123 27 96 193 101 

G r e e k ( a n c ) 7 0 10 22 6 7 113 6 4 3 4 1 6 0 4 1 4 6 
initial 125 18 31 92 M i 141 34 32 6 3(5 
non-init. 49 7 18 58 110 36 34 207 4 75(5 

M a n c h u 9 9 2 3 6 8 6 6 7 4 1 1 1 6 1 0 61 5 7 
initial 189 5 21 54 M l 78 13 2 7 92 103 
non-init. 55 0 44 102 40 23 168 / 0 4(5 34 

M a o r i 4 9 2 8 8 5 2 6 3 8 8 
initial 46 46 125 307 44 
non-init. 53 9 42 214 137 

Thai 4 9 17 4 8 6 8 8 6 8 4 0 5 0 1 7 6 4 8 31 
initial 54 27 78 77 SO 44 (JO 75 S9 75 50 
non-init. 44 7 16 / 95 93 20 21 263 20 / / 

P b A 
P P f m *P «* 7 d t 5 5 6 

Ji 
c C 

A y m a r a 6 4 5 2 6 7 1 2 0 14 14 9 4 123 26 5 1 
initial 72 / 7 6 126 (53 / 5 9 / 35 45 30 9 19 
non-init. 63 2 1 54 732 74 75 S5 740 26 4 4 

K o r e a n 4 1 8 2 6 6 6 9 11 2 5 7 2 13 1 7 7 7 5 19 1 
initial 7(5 16 3 85 94 16 79 725 5 (59 133 4 / 1 
non-init. 33 6 : 61 (53 10 27 59 75 203 60 74 8 

W o l o f 12 7 3 2 3 9 7 6 8 7 8 4 7 1 5 0 3 2 31 
initial 5 702 27 97 57 70S 57 121 6 / 45 
non-init. 19 44 75 96 75 49 3(5 178 4 75 

Y o r u b a 6 9 3 6 6 3 3 8 4 5 103 5 5 4 9 1 1 7 5 2 
initial 73 51 74 47 34 725 40 (57 775 34 
non-init. (5(5 24 54 35 55 54 67 39 65 67 

P b /i 
P / V m / d t" n ts 75'' s z 

C h i n e s e 3 8 9 17 3 5 9 8 41 163 4 2 2 2 3 7 3 9 19 
initial 51 72 23 47 733 55 28 57 30 57 53 2(5 
non-init. - - - - - 540 -
F a g a u v e a 3 6 1 6 7 21 8 3 8 6 1 2 0 1 153 2 8 1 3 
initial 47 II 55 13 770 70 /7<5 1 72 25 2 5 
non-init. 24 3 4(5 30 52 / 04 55 0 245 31 / 7 

V i e t n a m e s e 12 3 3 15 4 4 5 5 8 4 6 7 3 9 1 1 6 8 13 2 8 
initial 0 49 22 (55 4(5 72 100 59 41 72 79 42 
non-init. 35 - - - 74 770 - - 265 -

/> 6 P* ? 1* « 7 (/ /' 7S ts z ts 
B u r u s h a s k i 16 7 3 5 1 3 0 5 2 31 5 171 2 6 5 0 21 5 6 7 5 5 5 0 
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d j & I 3 fl k g kh X y V h r rr I I 
Armenian 8 19 10 5 43 18 34 10 19 30 149 10 28 1000 
init. 2 36 12 14 66 44 35 19 / 9/ 0 0 24 7000 
n-in. 10 15 10 2 37 10 34 8 24 73 792 13 29 7000 
Danish 3 59 28 11 16 33 73 67 1000 
init. 0 53 38 2 / 62 15 53 7000 
n-in. 4 64 20 17 27 11 117 77 7000 
Greek(anc) 68 28 24 45 87 58 1000 
init. US 35 23 765 - 79 7000 
n-in. 49 26 25 779 72 7000 
Manchu 35 9 31 72 44 89 34 66 54 1000 
init. 32 13 58 108 23 76 - - 9 7000 
n-in. 36 6 17 54 55 95 5/ 98 76 7000 
Maori 185 64 106 131 1000 
init. 223 51 83 75 7000 
n-in. 142 78 132 792 7000 
Thai 19 80 45 87 23 66 61 1000 
init. 31 76 78 7 37 49 76 7000 
n-in. 7 83 11 769 8 83 45 7000 

f Jl k k" k X <7 
h 

q <7 X 77 r / K I 
Aymara 21 118 12 5 55 35 9 5 79 80 26 13 1000 
init. 3 85 16 8 275 52 19 77 7 4 31 6 7000 
n-in. 25 125 11 5 2/ 31 7 3 95 96 25 15 7000 
Korean 127 8 13 71 62 133 1000 
init. 189 4 7 705 11 7000 
n-in. 112 10 74 88 57 163 1000 

Wolof 39 71 66 38 23 2 51 101 1000 
init. 57 79 37 24 3/ - 72 76 7000 
n-in. 21 63 94 51 75 4 89 724 7000 
Yoruba 34 94 19 12 104 109 1000 
init. 
n-in. 

38 
31 

702 
88 

72 
26 

5 
19 

36 
764 

70/ 
7/6 

7000 
7000 

$ tc & *? 9 Ji k g kh X y r / I 
Chinese 73 43 17 18 41 16 126 33 28 47 1000 
init. 99 58 22 24 56 22 73 45 32 63 7000 
n-in. _ — - — - 443 - 77 1000 

Fagauvea 5 4 4 55 123 19 54 131 1000 
init. 1 1 54 203 3 69 70 7000 
n-in. 10 8 4 79 30 35 35 202 1000 

Vietnam. 22 16 36 27 139 18 5 141 34 10 39 1000 
init. 34 23 53 41 7i2 27 7 30 57 76 59 7000 
n-in. - - 153 - - 363 - 7000 

? fl? 4 id' V k g k" 7 0 <7 h r / I 
Burushaski 10 21 16 0 26 » 52 21 10 5 10 10 10 26 67 93 1000 
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Egyptian frequency data 

The following charts present phoneme counts for two diachronic varieties of Egyp­
tian: Middle Egyptian and Bohairic Coptic. 1 provide not only relative (%o) but also 
absolute numbers here. 

Middle Egyptian. Source: Coffin Texts (CT) volumes 1­7, which Wolfgang Schenkel 
(Tubingen) generously put at my disposal in electronic form. I remove the 3911 oc­
currences of wsjr "Osiris", the second most frequent noun in the Coffin Texts after ntr 
"god", since its high frequency is obviously special to this text sort, as well as the 
1983 instances of the noun "head" including derivations, whose reading (tp? dp? tp? 
dp?) is controversial. This leaves a corpus of 328175 text words. The sound values are 
actually those of late Old Egyptian rather than of Middle Egyptian proper since the 
sound changes <z> > <s>, <t> > <t>, <d> > <d> are not yet reflected in my data. The reader 
may compare these numbers with the counts of consonants in roots rather than in run­
ning texts from Peust (1999: 295f.). 

<p> <b> </> <m> <t> <d> <S> <z> < « > < ? > <d> 
total 46 30 40 92 116 18 65 13 157 24 28 
initial 78 19 3 147 32 14 84 22 182 19 35 
non-init. 27 36 62 61 164 21 54 9 143 27 25 
absolute 32250 20856 28493 65215 81811 12953 46073 9374 110809 16791 20030 
abs. in. 20028 4744 773 37732 8139 3512 21656 5531 46631 4757 9006 
abs. n-in. 12222 16112 2 7720 27483 73672 'J44I 24417 3843 64178 12034 11024 

<J> <h < £ > «7> <h> <h> </)> <h> <c> <>> <n I 
total 16 35 5 7 35 1 6 49 37 65 108 1000 
initial 27 10 9 8 47 13 12 93 44 22 80 1000 
n-in. 9 49 3 6 29 3 2 24 33 89 123 1000 
abs. 11087 24709 3578 4781 25014 4784 4028 34667 26172 45770 75935 705180 
a. in. 7004 2624 2378 2056 11925 3284 3175 23792 11404 5601 20593 256345 
a. n.i. 4083 22085 1200 2725 13089 1500 853 10875 14768 40169 55342 448835 

Bohairic Coptic. Source: New Testament from http://www.biblical­data.org/coptic/ 
Bohairic_NT.pdf (the 950 occurrences of iesous omitted, which leaves a corpus of 
122412 text words). I closely follow the spellings, e.g. in the distinction between ph 

and p+h or in the rendering of r and A, without much interpretation. x and <p are 
analyzed as K+C and n+c. Word separation as in the text edition. 

up Qp'' q/ z p M m T / o/* Ad c s y. it N n 
total 67 23 52 30 86 127 22 14 71 1 205 
initial 108 37 8 3 129 57 / / 37 20 0 364 
non-init. 54 18 65 39 73 148 25 7 86 2 156 
absolute 22197 7539 17185 10019 28725 42285 7292 4602 23559 429 68220 
abs. in. 8475 2918 588 214 10097 4489 896 2911 1604 39 28534 
abs. n-in. 13722 4621 16597 9805 18628 37796 6396 1691 21955 390 39686 

X C 
, j, 6 C tp .V K* xk" rK/1 px 2 h p r xl s 

total 44 1 32 25 9 8 23 62 66 27 1000 
initial 54 2 18 / / 3 14 59 57 4 / 1000 
non-init. 41 9 36 30 11 6 12 63 85 35 1000 
absolute 14626 2352 10527 8431 3050 2504 7745 20633 21934 9122 332976 
abs. in. 4205 136 1420 900 253 1102 4633 4489 341 83 78327 
abs. n-in. 10421 2216 9107 7531 2797 1402 3112 16144 21593 9039 254649 

http://www.biblical-data.org/coptic/
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I am now proposing a number of generalizations based on the f requency data of the 50 
languages sample, discussing for each item how the Egyptian data fit into this picture. 

1 The most frequent consonant 

n is the most frequent consonant in about half of the languages within my sample and 
therefore a good candidate for being the wor ld ' s most frequent consonant phoneme. 4 

There are languages in which Inl is almost twice as f requent as the next c o m m o n con­
sonant (Kabyle , Telugu, Thai). But in the top position we also find / (Albanian, 
Czech, Danish, English, Hungarian, Latin, Maori, Sami) and r (Bengali , Breton, 
French, Ossetic, Persian, Portuguese), more rarely d (Ingush), k (Swahili) , / (Maltese, 
Tok Pisin), m (ancient and modern Hebrew, Sunwar) , tj (Vietnamese) , p (Guarani) , or 
s (Georgian, modern Greek). It needs to be remarked, of course, that not all these 
rankings can be taken for granted, because some rank orders might still be expected to 
change if the counts were performed on greater text corpora, particularly in languages 
where my numbers for the most frequent and the second most frequent phoneme are 
very close.5 

Egyptian agrees well with this observation since the most frequent consonant is 
clearly n both in the Coff in Texts and in the Bohairic N e w Testament . This conf i rms 
the accepted reading of as Inl,6 a result which is, however , not likely to arouse 
much interest, since this sound value belongs to the least controversial among all 
Egyptian phonemes . 

It can be observed that some languages in which Inl is relatively rare either have pho­
nemic nasal vowels (French, Guarani , Portuguese) , or are known to have had them at 
an earlier period (Czech). The obvious explanation is that the nasal vowels here came 
about through the loss of an earlier consonantal Inl. As to j udge f rom the quanti tat ive 
point of view, Egyptian does not appear to have experienced such a process during the 
traceable stages of its history. 

2 Labials frequent initially 

Labials (sounds such as p, b , f , v, m) tend to be more f requent in word initial position 
than in non­initial position. This generalization is particularly clear when we do not 
consider the labials individually but sum them all up into a single category. It then 
appears that in 44 languages f rom my sample, the percentage of initial labials exceeds 
that of non­initial labials. One of the best examples is Basque, where the four labials 

4 The globally most frequent phoneme is probably the vowel lal. 
5 It would be possible to compute significance figures which would state how probably my 

identification of the most frequent consonant is correct for each language. I have not attempted to 
do this here. 

6 In hieratic handwriting, this sign is merely a horizontal stroke, thus having the simplest shape 
among all phonograms. It is reasonable for a writing system to reserve the simplest shapes for the 
most frequent functions; this strategy was deliberately observed in the design of the Morse 
alphabet, w hose simplest signs arc • = t and — • I, the two most frequent letters of English. 
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that are used in the language (p, b,f, m) account for 28 .9% of all consonants in initial 
position, but only for 5.1% of all consonants in non-initial position. On the other 
hand, there are only two languages (Guarani , Kabyle) in which labials taken as a 
group are rarer in initial than in non-initial position. 

When we consider all the labial consonants separately, it is still true for 16 
languages that each of their labials is more f requent in initial than in non-initial posi­
tion (Albanian, Arabic, Armenian , Aymara , Basque, Breton, Chinese, French, 
German, ancient Greek, Hungarian, Ingush, Korean, Portuguese, Telugu, Yoruba) . 
The other languages display one or few exceptions, often in lesser used consonants . 
One such language is Maltese where our generalization holds true for p, b,f, and w, 
with only the relatively rare v being disfavoured word­init ially. 

It can occasionally be observed that labials which fail to obey our generalization, 
i.e. which are particularly f requent in non­initial position, experienced an increase of 
f requency in this position by sound changes during the more recent history, so that 
there may have been, so to say, not enough t ime for the language to return to a typo­
logically more normal state. One example is Modern Greek, where I f l and (to a lesser 
degree) Ivl are relatively infrequent initially. The gain of non­initial labial fr icat ives is 
here largely due to the Byzantine development of these sounds f rom the second 
element of the diphthongs cro, eu, and nu. 

Egyptian does agree with our generalization when the labials are taken as a group. In 
the Coff in Texts , all the labials taken together account for 24 .7% of the consonants in 
initial position, but only for 18.6% in non­initial position. On the individual level, 
however , there are striking except ions for b o t h / a n d b (= Coptic /?), two sounds which 
appear to be strongly disfavoured word­init ially. This leads to the hypothesis that / 
and b may have developed or at least gained in f requency as a result of sound changes 
that affected non­initial elements during a not too remote period in the prehistory of 
Egyptian. It might, for example , be stipulated t h a t / d e v e l o p e d f rom p in certain weak 
positions (intervocally or syllable­finally), similarly to the begadkefat rule of Hebrew. 
One possible trace o f / b e i n g a spirantic alternant o f / ? might be the suff ix pronoun 3 rd 

pers. sg. masc. =f, if this is etymological ly related to the masc. demonstra t ive base p-
(thus proposed e.g. by Vycichl 1953: 3 8 6 f ; rejected, in my view not convincingly, by 
Takacs 1999ff., II: 550f.) .7 

3 Sonorants rare initially 

Sonorants tend to be rarer in initial position than in non­initial position, which kind of 
counters the behaviour of the labial group of consonants . This concerns sounds such 
as r, I, n,ji, rj, but not m, which is instead better included into the previous generaliza­
tion about labials. This generalization appears to be particularly valid for r, which is 
rare in word­initial position in almost every language, despite the fact that the symbol 
r serves to cover relatively different kinds of articulation. The only except ions in my 

7 Francis Breyer (Berlin) is currently preparing a new assessment of this etymology. 
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corpus are Chinese and Vietnamese. In languages which possess two varieties of r, 
the generalization holds true either for both of them (Armenian, Basque, Czech, 
Hausa, Kabyle), or at least for the more frequent of them (Albanian, Portuguese). 

There are quite a number of languages, both inside and outside my corpus, in 
which word initial r- is not only rare but absent (some of these, however, tolerating 
initial r- in loan words). Examples are the Agaw languages (Ethiopia), Armenian, 
Basque, Brazilian Portuguese, Dyirbal (Australia), ancient Greek (with only initial p 
lhr-1), Greenlandic, Hittite, Hurritic, Manchu, Mongolian, Nama (Khoisan), Nile 
Nubian, most or all Omotic languages, Tamil, and Turkish.9 

As for /, the same generalization that this sound is infrequent initially is rather ob­
vious but with some more exceptions (again Chinese and Vietnamese, and addition­
ally Aymara, ancient and modern Hebrew, Kabyle, Maltese, Sami, Thai). 

The generalization is again rather strong for (plain) n, exceptions being known 
only from Czech, Portuguese, Swahili, Tagalog, Tok Pisin, and Yoruba, for some of 
which explanations are available (relatively recent dissolution of non­initial -n into 
nasal vowels in Portuguese; complications in the phonological analysis of Yoruba, for 
which see the comment in the language entry below). 

A strong generalization can be made for the velar nasal y. Nearly all languages in 
my sample, and probably the majority of languages of the world, disfavour IJ in word­
initial position. Languages are common which possess IJ as a phoneme but completely 
lack it as a word initial (e.g. English, German, Korean, Manchu, Sami). A large sam­
ple presented in Anderson (2005) records 234 languages that have y as a phoneme, 
out of which 88 do not use it at all in initial position. There are only two languages in 
my sample in which initial rj- is more frequent than non­initial IJ, namely Sunwar and 
Wolof. Other such exceptional languages are not abundant but probably exist (good 
candidates might be worth to be looked for in Australia and Siberia, although exact 
counts for such languages are not available to me; possibly also Old Nubian if the 
conventional reading of the letter E, frequent word­initially, as Irjl is correct). 

Looking at Coptic first, the generalization on sonorants holds very well for r and /, but 
not for n. This has to do with the fact that N is so frequent as a preposition and 
attributive morpheme, which show up as initials in my counting. In Egyptian, among 
the consonants for which a sound value Irl can be envisaged at all, it is o'> which 
shows the property of initial rarity most clearly, though not quite as clearly as p does 
in Coptic. The effect is also visible, but more weakly, for <r>.'° In sum, I feel con­

8 In both these languages, the sound conventionally represented by the symbol r is not a very 
prototypical r. 

9 The absence of initial r- in several languages has often been noted (e.g. Restle & Vennemann 
2001: 1315), less so the nearly universal rarity of initial 

10 One may ask why the effect of initial rarity is so much stronger for Coptic p than for its Egyptian 
etymological predecessor <r>. It may be noted that among the five most frequent words with initial 
r- in the Coffin Texts, three (/• "to", rh "to know", rdi "to give") lost their r- for reasons still not 
well understood, possibly by irregular sound change, whereas two (Kw "sun", rn "name") 
preserved their r- but are nouns typically preceded in Coptic by a proclitic article so that 1 do not 
then count M as initial. 
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fident that the reconstruction of o'> as Irl - or at least as some kind of liquid —, though 
still being disputed", is supported by these figures. 

None of the Egyptian consonant symbols has ever been reconstructed as ////' , and 
the counts actually do not suggest such an interpretation for any of them. 

4 r more frequent than / 

r generally tends to be more frequent than l.n Since, as we saw in the preceding sec­
tion, there exists a particularly strong restriction against word­initial r-, this generali­
zation becomes better when we consider these phonemes in non­initial position only. 

The generalization that non­initial r is more frequent than non­initial / holds true 
for 33 languages of my sample as against 9 exceptions (Arabic, Czech, Hungarian, 
Maltese, Sami, Swahili, Tagalog, Tok Pisin, Wolof; also Vietnamese where, however, 
both sounds are only used as initials). In two languages, there is an r but no / (Japa­
nese, Maori), whereas Fagauvea has an / but no r; Korean has one liquid phoneme 
whose realization alternates between r and /. 

The prediction is clearly confirmed for Coptic where r is more than twice as frequent 
as /.'4 In the Coffin Texts, however, <r> I'll is more frequent than </> /V/ (I am 
following here the phonological interpretation by Rossler 1971: 311­319 and 
Schenkel 1990: 34­36, 53) both generally and non­initially. This observation would 
favour, but does not suffice to prove, a reverse reconstruction of <r> as Irl and of o'> as 
///, as it was supported in particular by C.T. Hodge (e.g. Hodge 1991: 383 and 1997: 
375). 

5 Stops compared by manner of articulation 

It seems to be a very robust rule, with no exception within my sample, that plain 
voiceless stops are always more frequent than aspirate voiceless stops, if both classes 

11 O s i n g ( 1 9 9 7 ) s t i c k s t o t h e t r a d i t i o n a l i n t e r p r e t a t i o n o f <>> a s Id. T a k a c s ( 1 9 9 9 f f „ I: 5 0 ­ 7 8 a n d 2 7 3 ­

2 7 5 ) a c k n o w l e d g e s A f r o ­ A s i a t i c c o m p a r i s o n s w i t h Irl, III, a n d l'/l, b u t c o n s i d e r s t h e e v i d e n c e f o r a 

l i qu id to b e s t r o n g e r . 
12 B u t K a m m e r z e l l ( 2 0 0 5 : 1 7 7 ­ 1 8 0 ) a s s u m e s t h e e x i s t e n c e in e a r l i e r E g y p t i a n o f a s p o k e n p h o n e m e 

Irjl f o r w h i c h n o e l e m e n t a r y g r a p h e m e w o u l d h a v e e x i s t e d . 

N o t e a l s o t h e p a r a d o x i c a l o b s e r v a t i o n b y M a d d i e s o n ( 1 9 8 4 : 11) t ha t a p h o n e m e lijl is m o r e l ike ly 
t o o c c u r in a l a n g u a g e w i t h a s m a l l p h o n e m e i n v e n t o r y t h a n in a l a n g u a g e w i t h a l a r g e p h o n e m e 

i n v e n t o r y . 

13 T h i s s t a t e m e n t s e e m s t o b e c o m e f a l s e w h e n n o t t h e f r e q u e n c i e s o f Irl vs . / / / in i n d i v i d u a l l a n g u a g e s 

a r e c o m p a r e d , bu t t h e e x i s t e n c e o f t h e s e s o u n d s in p h o n e m e i n v e n t o r i e s is c o u n t e d : " ( . . . ) s o m e 

8 1 . 4 % o f l a n g u a g e s h a v e o n e o r m o r e l a te ra l s e g m e n t s , w h e r e a s 7 6 . 0 % h a v e o n e o r m o r e r-
s o u n d s . " ( M a d d i e s o n 1984 : 73) . L a n g u a g e s w i t h t w o l i q u i d s n o r m a l l y h a v e o n e l a te ra l a n d o n e r ­

s o u n d , l e ss f r e q u e n t l y t w o l a t e ra l s , v e r y r a r e l y t w o / ­ ­ sounds ( M a d d i e s o n 1984 : 84) . N o t e tha t t h i s 

c o n f l i c t s w i t h t h e r e c o n s t r u c t i o n o f t h e l i qu id s y s t e m o f e a r l i e r E g y p t i a n b y L o p r i e n o ( 1 9 9 5 : 15, 

3 1 ­ 3 3 ) . 
14 W i t h t h e e x c e p t i o n o f t h e F a y y u m i c d i a l e c t in w h i c h m o s t i n s t a n c e s o f p a r e r e p l a c e d b y x. 
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contrast in a language (Armenian, Aymara, Bengali, Burushaski, Chinese, Danish, 
ancient Greek, Gujarati, Korean, Manchu, Sunwar, Thai, Vietnamese).15 

A weaker generalization can be made concerning the voice distinction: Voiceless 
stops tend to be more frequent than voiced stops. This is true for all the three major 
stop positions (labial, dental, velar) in Albanian, Armenian, Bahasa Indonesia, Czech, 
English (a borderline case), French, ancient and modern Greek, Guarani, Gujarati, 
Latin, Portuguese, Sunwar, Tagalog, Telugu, Thai, and Tok Pisin. In a formalized 
notation (where > means "more frequent than", < "less frequent than"), which I want 
to introduce at this point, this situation can be expressed as p > b,t> d,k> g. 

It has been argued (e.g. Maddieson 2005) that front voiced stops are easier to pro­
nounce than back voiced stops because the exhalation process, which needs to 
continue during the whole articulation of a voiced stop, in combination with the 
closure which prevents air from leaving the mouth, leads to an increasing air pressure 
in the oral cavity which is easier to tolerate as the cavity is large (i.e. the closure is in 
front). We may therefore expect that exceptions to our generalization will most often 
concern fronted places of articulation. This is indeed the case, since the most frequent 
exceptions to our generalization are the following: 

p < b, 1 > d, k > g: Arabic, Bambara, Basque, Bengali, Burushaski, ancient and 
modern Hebrew, Hungarian, Japanese, Maltese, Oromo, Swahili, Vietnamese, 
Yoruba; p < b,t < d,k> g: Breton, Dholuo, Hausa, Kabyle, Persian, Turkish, Wolof. 

Other types of exceptions occur more rarely, namely p < b, t > d, k < g only in 
German, Ossetic, Sami; p > b, t < d, k < g only in Fagauvea. Finally, two languages 
(Georgian, Ingush) completely reverse our generalization in that voiced stops are 
more frequent than voiceless stops in all positions (p < b, t < d, k < g). 

One manifestation of these tendencies is the well­known fact that p and g are typi­
cal gap positions in phonemic systems (see e.g. Sherman 1975: 7f.); Arabic is a 
famous example of a language which has both these gaps. 

If a language has ejectives or "emphatics", they are typically rarer than both the 
voiceless and the voiced stops: Arabic (not for q), Aymara, Georgian, Hausa (not for 
labials), ancient Hebrew (not for q), Ingush, Kabyle, Korean, Oromo (not for labials), 
Ossetic. 

Turning now to Egyptian, we observe that the generalization on aspirates holds very 
much true for Bohairic: The plain stops p, t, k account for 21.9% of all consonants, the 
corresponding aspirates p \ f*, only for 5.4%. 

Earlier Egyptian </?>, <?> and <k> are basically the etymological predecessors of the 
Bohairic aspirates, which lead me to argue (Peust 1999: 84) that they were distinctly 
aspirate stops already in the pre­Coptic period as against <d> and <g> as plain voiceless 
stops. However, finding that </?>, <f> and <b clearly exceed <b>, <d>, <g> and <q> in fre­

15 German <d> and (more frequent) </> would be counterexamples if they were analysed as Itl vs. //*/ 
(see the comment in the language entry below). While German may be a borderline case, the 
aspiration of <f> is certainly less prominent than in such languages where the existence of aspirate 
stops is undisputed. 
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quency, I now consider this view improbable. The f requency data rather suggest that 
<p>, <r> and <k> originally were plain voiceless, not distinctively aspirate stops whereas 
<b>, <d>, <g> and <q> may have been characterized by some kind of glottal activity, such 
as voice (but see section 10 below) or ejective articulation. 

6 Voiced and voiceless stops 

The f requencies of voiced and voiceless stops can also be compared in a slightly 
different manner than applied in the preceding section. As was stated there, voiced 
stops are generally easier to pronounce, and tend to be more frequent , at the fronted 
places of articulation. The quotient of the f requency of p and the f requency of b, for 
which I will henceforward use the shorthand notation p/b, therefore tends to be a rela­
tively low number . It is, for example , 0.4 in Bengali , or even 0 (since p is absent) in 
Arabic. The quotient ' /d is typically higher, namely 1.4 in Bengali and 2.2 in Arabic. 
The quotient k/g tends to be still higher, namely 3.6 in Bengali and even oo (since g is 
absent) in Arabic. 

The inequality % < ' / j < k/g is valid for about half of the languages in my sample: 
Albanian, Arabic, Armenian , Bahasa Indonesia, Bambara , Bengali , Breton, 
Burushaski , Czech, English, Guarani , Hausa, ancient Hebrew, Japanese , Kabyle, 
Latin, Maltese, Persian, Sunwar , Swahili , Turkish, Vietnamese, Wolof , and Yoruba. 
Most of the remaining languages can be rescued when we only require the weaker 
generalization p/h < k/g, namely Basque, Dholuo, French, Georgian, German, modern 
Greek, Gujarat i , modern Hebrew, Hungarian, Ingush, Oromo, Ossetic, Portuguese, 
Sami, Tagalog, Thai, and Tok Pisin. The inverse inequality p/h > ' / j > /g is attested 
only in a single language, Fagauvea. 

The Coptic evidence is diff icul t to j udge here, since it is not known to which extent 
the signs for voiced plosives, A and r, whose use is almost exclusively restricted to 
Greek loan words , might have had a spirantic pronunciat ion. For B, a spirantic pro­
nunciation appears to have been predominant . 

Assuming the traditionalist sound values for Egyptian, namely <b> as Ibl, <d> as Idl, 
and <g> as / g / , we would reach the inequality 1.5 < 6.3 < 6.9, which conforms to the 
expected pattern. The same is true for the Rosslerian reconstruction <b> = Ibl, <c> = Idl, 
<g> = lgI (Rossler 1971: 277; Schneider 1997; Kammerzel l 2005: 1 9 8 f ) , which would 
result in the f igures 1.5 < 3.1 < 6.9. This piece of quanti tat ive evidence therefore pro­
vides no clue, unfortunately, to decide between both reconstructions. I will, however , 
argue in section 10 that both reconstruct ions must be considered as unlikely. 

7 Stops compared by place of articulation 

The voiceless stops at the three principal places of articulation (p, t, k) are employed 
in languages with noticeable dif ferences in f requency. It turns out that a distribution 
where / is the most and p the least f requent of these stops, i.e. t > k> p, clearly pre­
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dominates within my sample,16 occurring in almost all European, Semitic and 
Caucasian languages as well as in Aymara, Bahasa Indonesia, Chinese, Fagauvea, 
Kabyle, Maori, Oromo, Persian, Tagalog, and Yoruba. Human languages seem to 
have a "dental bias", a tendency for the dental place of articulation to be the most fre­
quently used and also to be the most varied in manners of articulation.17 

The next most common type is k > t > p, found in Bambara, Bengali, Dholuo, Hausa, 
Japanese, Korean, Swahili, Telugu, Thai, Turkish, Vietnamese, and Wolof. Other 
types are rare: k > p > t \n Gujarati and Sunwar; p > k > t in Guarani and Manchu, 
t> p> km ancient Greek. 

It is interesting to discover that Coptic is a strong representative of the rare type 
t> p> k, otherwise attested only in ancient Greek. The same distribution is already 
found in Egyptian: <t> > <p> > <h. One might argue that this disfavours the interpre­
tation of Egyptian <p>, <?>, <k> as plain voiceless stops. If we were, however, rather to 
assume <b>, <d>, <g> as the plain voiceless stops of earlier Egyptian, we would get the 
even worse distribution <b> > <d> > <g> (i.e. p > t > k) which has no parallel at all 
within the languages of my corpus (but cf. Tok Pisin which has p = t> k). 

Only rather inconclusive results can be gained from a similar examination of the 
voiced stops. The most common distribution is here d > b > g18 (Albanian, Bahasa 
Indonesia, Basque, Czech, English, French, Hausa, modern Hebrew, Kabyle, Latin, 
Maltese, Persian, Portuguese, Thai, Turkish, Vietnamese, Wolof). Compared with the 
dominating type t > k > p in the voiceless stops, the labial and the velar stops change 
their places, doubtlessly because of the easier articulation of the voiced labials which 
was discussed above in section 5. But a distribution d > g > b is also well­attested 
(Armenian, Breton, Dholuo, Georgian, German, ancient Greek, Gujarati, Ingush, 
Japanese, Ossetic, Sami, Telugu). A third still relatively common distribution is 
b>d>g (Arabic, Bambara, Bengali, Burushaski, Guarani, ancient Hebrew, Sunwar, 
Yoruba). 

If we interpreted Egyptian <b>, <d>, <g> as voiced stops, we would get this latter in­
equality: <b> > <d> > <g>. Under Rossler's hypothesis, we would get <c> (=/d/) > <b> > 
<g>, which is better but not enough so to allow for any firm conclusion. 

8 Affricates 

I did not deal with affricates such as ts, dz, c, d} in the preceding sections although 
they may be liable for classification as stops in many languages for reasons of sym­
metry of the phoneme system. In fact, their frequency behaviour is not that of stops, at 
least not in all languages. We find languages in which, although voiced stops are rarer 
than the corresponding voiceless stops in all places of articulation, d$ is nevertheless 
more frequent than c (Armenian, Bahasa Indonesia, Gujarati, Tok Pisin), languages 

16 Berger (1987: 13), who performed counts on a larger sample of 323 languages, but on smaller text 
corpora than used here and with a different mode of counting, found k to be in the average slightly 
more frequent than I, followed by p at some distance. 

17 Cf. Melikischu ili (1970: 72): "(...) wir kennen keine Sprache, in welcher in dcr labialen oder der 
gutturalen Reihe mehr Phoneme vorhanden waren als in derdentalen Reihe." 

18 Confirmed by Berger (1987: 13). 
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which have d$ but no c at all (Arabic, Guarani , Yoruba) , or which have dz but no ts 
(ancient Greek), languages in which an eject ive ts is more f requent than dz or even ts 
(Georgian, ancient Hebrew, Ingush), languages in which an aspirate ts or c is more 
frequent than plain ts or c (Armenian , Gujarat i) . 

W e observe that in the Coff in Texts as well, <d> occurs more f requent ly than <r>, 
which runs counter to the behaviour of the "real" stops of the corresponding manners 
of articulation. The f requency of <d> does not therefore prevent us f rom assuming that 
it was the articulatorily "marked" member of the opposit ion <d> vs. <?>, possibly a 
voiced or (better) ejective sound. 

9 Voiceless stops in initial versus non-initial position 

In accordance with current concept ions about optimal syllable structure (syllable 
onsets are occupied preferably by phonemes with a great consonantic strength, see 
Restle & Vennemann 2001: 1314-1316), it might be expected that plain voiceless 
stops (p, t, k) are more frequent word-init ially than non-initially. We can symbol ize 
this expectat ion as /?, > /?„,, tt > t„„ kj > kni (p initially more f requent than p non­
initially, etc.). This is indeed found to be true in some languages (Chinese, Dholuo, 
ancient and modern Greek, Gujarat i , Korean, Manchu, Telugu). The reverse system p, 
< Pnb U < tub kj < k„i is also possible, but encountered less commonly (Georgian, 
Sami, Vietnamese) . 

However , the by far best attested system within my sample is one in which / ; and k 
are indeed frequent in word­initial position, whereas there is a conspicious exception 
for the dentals, with t being particularly frequent in non­initial position: > /),„, 
ti < tni, ki > hi- This distribution is attested in the fol lowing 18 languages: Albanian, 
Armenian , Bahasa Indonesia, Breton, English, French, German, Guarani , modern 
Hebrew, Hungarian, Ingush, Latin, Maltese, Oromo, Ossetic, Portuguese, Tagalog, 
and Turkish. In Portuguese, for example , p and k are approximately four t imes as 
f requent in initial as in non­initial position, whereas initial t is only about half as 
frequent as non­initial /. I do not know of an explanation for this striking assymetry. A 
diachronic explanation could be envisaged for modern Hebrew, where earlier p and k 
often underwent a spirantization ( t o / , x) when not at the beginning of a word, so that 
their f requency was lowered in this position, whereas the parallel spirantization of / to 
p/s did actually occur in (Ashkenazi ) varieties of Hebrew but failed to get its way into 
the dominat ing dialect of the language. I cannot assess whether the remaining 17 
languages experienced similar problems with the sound p at some point in their pre­
history, or whether other reasons may have been at work here.1 

The only other relatively current systems are variations on that one jus t discussed, 
namely p, < pni, t, < /,„, k, > kni (ancient Hebrew, Swahili , Tok Pisin, Wolof ) and 
Pi > Pni, ti < tni, ki < k„i (Aymara , Basque, Czech, Fagauvea, Sunwar , Thai). 

19 It is assumed that the shift / > /> once affected Hebrew in general but the instable sound /; was 
subsequently restituted as t in some varieties. Further examples of languages which experienced a 
sound shift p > t while retaining voiceless fricatives in the other positions are cited by KOmmel 
(2007: 147-149). 
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This system p, > pni, t,- < /,„-, < kni is also that of Egyptian (both Coff in Texts and 
Bohairic). We may conclude that the interpretation of the Egyptian transcription sym­
bols </?>, </>, <k> as plain voiceless stops, as argued for in section 5, may not be 
strongly conf i rmed, but appears well possible. 

10 Voiced stops in initial versus non­initial position 

Let us now consider the voiced stops in the same manner as we did for the voiceless 
stops in the preceding section. Contrary to what at least I expected, voiced stops, 
despite their resulting f rom intervocalic lenition in several languages, tend to be 
particularly frequent in word­initial position jus t like the voiceless stops. The distri­
bution bj > bni, dj > dni, g, > gni is even more prevalent than the corresponding 
distribution for the voiceless stops: It is found in Armenian, Basque, Breton, 
Fagauvea, German, ancient Greek, Hausa, Maltese, Oromo, Sami, Sunwar, Tok Pisin, 
and Turkish. The typical exception position is encountered here not in the dentals, but 
in the velars: A system bj > bni, d{ > dni, g, < g„„ with g being conspiciously rare 
initially, is found in Albanian, Bahasa Indonesia, Bambara, French, Guarani , Gujarat i , 
Ingush, Portuguese, and Wolof . Again, I cannot offer any explanation. The next most 
c o m m o n system is one in which enjoins g in being exceptional (Z>, > b„u d, < dni, g, < 
gm), found in modern Greek, Hungarian, Ossetic, Telugu, and Yoruba. 

The Egyptian consonants <b>, <d>, <g>, which seem to represent some kind of stops 
other than plain voiceless, have been described as voiced stops in traditional phi­
lology, though this is based on little evidence (Peust 1999: 80f.). W e can observe that 
<g> is the only one of them to be particularly frequent initially: What we find is the 
distribution <&>, < <Z»,„, <J>, < <c/>„„ <g>, > <g>,„. This is precisely the opposite of what I 
have jus t described as the typical behaviour of voiced stops, and it is in fact not 
attested for voiced stops in any other language of my sample. 

A slightly different formulat ion of the same facts, along the lines of section 6 above, 
is the quotient notation I bat > d'lj„i > which states that voiced stops tend to 
prefer the word­initial position as their place of articulation is more fronted. This 
inequality is fulfi l led in Albanian, Bahasa Indonesia, Basque, Guarani , Gujarat i , 
Hungarian, Ingush, Ossetic, Swahili , Tok Pisin, Wolof , and Yoruba. The majori ty of 
the remaining languages agree at least with the weaker formulation '//,,„ > 8'/g„i: 
Bambara , Breton, English, French, German, ancient and modern Greek, ancient and 
modern Hebrew, Kabyle, Maltese, Portuguese, Sami, Tagalog, Telugu, and Turkish. 
The strictly inverted formula *'//,,„ < d'/jni < 8'lsni is only met in one single language, 
Sunwar (the increase is not extreme, though: 2.0 < 2.7 < 3.5, and it should be kept in 
mind that my text corpus of this language is rather small). 

When we apply the quotient representation to the Egyptian phonemes <b>, / <b>„„ <d>, / 
<d>ni, and <g>, /<g>„„ the resulting figures are 0.5 < 0.7 < 3.0, of the Sunwar type which 
I have described as highly uncommon. Even if we replace <d> by <f> along Rosslerian 
lines, the numbers do not become any better: 0.5 < 1.3 < 3.0. All this leads to the con­
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elusion that neither Egyptian <b>, <d>, <g> nor <b>, <e>, <g> can plausibly have been 
series of voiced stops. 

My data are too meagre to make a reasonably well - founded generalization concerning 
"empha t i c" plosives, but it may be noted that the Egyptian distribution is at least 
similar to that of the "empha t i c " (ejective, in Hausa also implosive) stops of Hausa 
and Oromo, which tend to be rare initially for the labials and f requent initially for the 
velars. A reconstruction in which Egyptian <b>, <d>, <g> would have formed a series of 
(in the widest sense) "empha t i c" stops therefore appears to be a good possibility. This 
is not the current reconstruction even by Rosslerians, w h o assume an emphat ic 
character only for <d> but maintain the traditional interpretation of <b> and <g> as 
voiced stops.2 0 

Since, on the other hand, a voiced interpretation of <b> remains attractive because 
of its outcome I pi in Coptic, one could alternatively envisage a system of only two 
voiced stops for earlier Egyptian, such as <b> = Ibl, <d> = Idl, <g> = /A/21 or <b> = Ibl, 
<c> = Idl, <d> = Iti, <g> = lid?1 

11 s and z 

hi is more f requent than Izl. This is true for all languages in my sample which at all 
possess these sounds with the except ion only of Hungarian, Persian and Vietnamese. 
In quite a number of languages, there is only Isl but no Izl (Aymara , Basque, Bengali , 
Chinese, Danish, Dholuo, Fagauvea, ancient Greek, Guaranf , Japanese, Korean, Latin, 
Manchu, Sami, Sunwar , Tagalog, Telugu, Thai, Wolof , Yoruba) . A reverse example 
of a language with Izl but no Isl is hardly to be found. 2 3 

W e can fur ther observe that several languages exist in which s is particularly fre­
quent in initial position, whereas z is particularly f requent in non­initial position 
(Bambara , Breton, English, French, Hungarian, Ingush, Kabyle, Portuguese, Turkish). 

20 Schenkel (2002: 3If.) reconstructs <g> S not as a voiced stop but as a voiceless stop at another 
place of articulation: [U]. 

21 It is unlikely but not impossible for a language to have only one ejective stop, namely a velar, 
although a system with ejectives at both the velar and the dental places of articulation is more 
normal: "A tendency to prefer velar place for ejective stops can be seen in the fact that presence of 
/*/'/ implies the presence of Ik'l; it is significant that the 5 languages which have only one place of 
articulation for their ejective stops all have velars. What is far more salient is that both velar and 
dental/alveolar places are preferred to bilabial. There are significantly fewer occurrences of Ip'l 
than of either /*Vor /*/'/." (Maddieson 1984: 102f.). 

22 Such a system, which implies three manners of stop articulation for Egyptian, conforms to what 
should be expected from the Afroasiatic perspective, and also to the generalization suggested by 
Maddieson (1984: 39): "If a language has three stop series it is most likely to have two series with 
contrasting voice onset time and one 'glottalic' series". 
A reconstruction such as <b> = Ibl, <d> = I f , <g> = IU, <c> # Idl, in which Ibl would be the only 
voiced stop of the language, would be very exotic, although a few languages with that feature have 
been reported (Sherman [1975: 4] cites Siriono [South America] and Tzeltal [North America] as 
examples). 

23 Nartey (1979: 8) says "The presence of a voiced primary fricative in a language is highly likely to 
imply the presence of its voiceless equivalent". His large data sample contains a single language. 
Chukchi, which appears to have Izl but no Isl. 
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A plausible explanat ion would be that -z- here c a m e about by an intervocal ic or post-
vocal ic lenition of -s-, which we actual ly know w a s the case in at least s o m e of the 
l anguages cited (Breton, English, French, Hungar ian , Portuguese) . 

There are other l anguages in which this t rend is not present or even sl ightly re­
versed. In Modern Greek , for example , s is not iceably dis favoured in initial posi t ion, 
but z is only very sl ightly so. This m a k e s it improbable here that ­z­ could have arisen 
f r o m in tervocal ic -S-. In this case we actual ly k n o w that z does not der ive f rom -s- but 
rather f r o m an af f r i ca te source ( Indo­European *di and sim., probably via dz which I 
as sume as the s tandard sound value of ancient Greek Q. Similar cases are Czech and 
Osset ic , w h o s e z typical ly goes back to an Indo­European palatal ized *g or and 
modern Hebrew, where as well the origin of z is assumed in an af f r i ca te rather than in 
-s-. Other l anguages w h o s e z is not part icular ly rare in initial posi t ion, and fo r which 
w e might therefore hypothes ize an af f r i ca te origin as well , include Georg ian and 
Hausa. A s t range and except ional case is G e r m a n , where , at least in the s tandard 
l anguage , any inheri ted initial *s- w a s shif ted ei ther to Izl or to Is/, which m a k e s Isl 
pract ical ly absent in this posi t ion. 

These del ibera t ions could be of interest with respect to the Egypt ian p h o n e m e 
­ , which s o m e have interpreted as Izl and which is c o m m o n l y t ransl i terated as 

<z>. First, <z> is rarer than «>, which would be compat ib le with a reading Izl. Howeve r , 
<z> is clearly more f requen t initially than e lsewhere . T h e same ef fec t is found , but to a 
weake r degree , with «>. This m a y sugges t that even if <z> once really w a s a Izl, this Izl 
would only have represented a t ransi tory state in the deve lopment f r o m an earl ier 
stronger , af f r ica ted or palatal ized sound towards s as which it finally ends up in 
Copt ic . Since there is no hard ev idence fo r a pronuncia t ion Izl a n y w a y (Peust 1999: 
1 2 5 f ) , I would prefer other recons t ruc t ions such as that of Kammerze l l (2005: 194) 
w h o as sumes <z> as Its/ or 161. 

12 Voiced fricatives 

Let us cons ider the voiced f r icat ives at the labial (v), dental (z/r)), and velar (y) places 
of art iculat ion. It can genera l ly be said that a m o n g these sounds , the labial and the 
dental are the most c o m m o n ones and the velar the rarest one. This is cer ta inly c o m ­
parable to a similar a s y m m e t r y in the voiced stops as discussed in section 5. 

It is t rue without except ion within m y corpus that a language that possesses any 
voiced f r ica t ives will have at least one f ront voiced f r icat ive (v or z) a m o n g them. 
There are a f ew l anguages which possess only v (Fagauvea , Telugu; margina l ly , with 
v only used in loans, Japanese and Sunwar ; here fur ther be long those Southern 
G e r m a n dialects where no Izl is spoken and, last but not least, Copt ic if w e cons ider 
its B to be more or less equivalent to a v). M a n y languages possess v and z, but no y 
( the English type). A f ew l anguages possess z and y, lacking v (Arabic , Burushaski , 
Kabyle) . There is no l anguage in m y sample which would possess only y, or only z, or 
only v and y. 

It is a related s ta tement to say that Ivl is more f requent than lyl. This is t rue fo r 
Albanian , Armen ian , Breton, Czech , Danish, English, Fagauvea , French, Georg ian . 
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German, modern Greek, Guaram, Gujarati, Ingush, modern Hebrew, Hungarian, 
Maltese, Persian, Portuguese, Sami, Swahili, Telugu, Tok Pisin, Turkish, and Viet­
namese. This list is joined by several languages into which Ivl has crept in as a mar­
ginal phoneme in loan words whereas lyl has not: Bahasa Indonesia, Bambara, Japa­
nese, Oromo, Sunwar. 

Languages in which lyl is more common than Ivl, or which have lyl but no Ivl at 
all, are much rarer: Arabic, Burushaski, Kabyle, Ossetic. All these languages possess 
a voiced dental fricative Izl in addition. 

These generalizations can be pertinent with respect to Egyptian. As far as I am aware, 
no one has ever reconstructed a phoneme Ivl for Egyptian. We would therefore not 
expect the existence of any voiced velar fricative. This is even more true as we saw in 
the preceding section that Egyptian probably also lacked a voiced dental fricative Izl. 
The Rosslerian reconstruction, which interprets <h> as lyl (Rossler 1971: 296f.) and 
posits this as the sole Egyptian voiced fricative, is therefore likely to be flawed.24 

In order to avoid this typological anomaly, it should be recommended to re­
construct none of the Egyptian velar fricatives, or what is believed to have been velar 
fricatives, as a voiced sound, but rather to look for some other kind of difference be­
tween <h>, <h> and <i>. Another way out could be to keep the reconstruction of <h> as 
lyl, and to posit one of the remaining Egyptian consonants (perhaps <c>?) as Izl, which 
would lead to a slightly better voiced fricative system of the Arabic type. 

13 s and s 

Let us have a look at the numerical relations of 181 and Isl. Most languages appear to 
employ s more frequently than 8: 28 languages in my sample, joined by 13 more 
languages which have s but no 8 at all, as against a handful of counterexamples 
(ancient Hebrew [but with uncertainty in the phonetic reconstruction], modern 
Hebrew, Hungarian, Ingush, Persian, Portuguese, and also Chinese and Vietnamese if 
their retroflex sibilant $ were taken as a manifestation of s). The predominance of s 
over 8 has already been remarked by Berger (1987: 15), who, however, says that the 
distribution is reversed in Northern America, a statement which I cannot confirm be­
cause I have no data for such languages. 

Second, there is a slight tendency for s to be relatively preferred in word­initial 
position and for i to be preferred in non­initial position. A perfect illustration of this is 
Portuguese where an older (Latin) s was preserved at the beginning of a word but 
changed to S at the end of a word. In this formulation, the tendency has too many 
counterexamples to allow for any reasonable prediction, but it can at least be said that 
languages in which initial s is much more (more than double as) frequent than non­
initial 8, i.e. in which S'/Sni > 2.0, are rare (only Arabic, Georgian, Hausa, Manchu). 

Coptic fits neatly into the picture since i is clearly rarer than s and the quotient s'lini is 
as low as 0.5. As for Egyptian, «> is rarer than «>, too, but <£> predominates in word­

24 Languages with lyl as their only voiced fricative are very rare but not impossible. Four such 
languages can be culled from the lists in Nartey (1979: 49-54): Irish, Maung, Tiwi, Tolowa. 
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initial position, the quotient being 3.0. To be sure, this evidence is far f rom 
being decisive, but I take it as an indication that the traditional interpretation of Egyp ­
tian <i> as I SI is incorrect, and that <s> is rather to be reconstructed as some kind of 
originally velar fricative along Rosslerian lines (Rossler 1971: 303; Kammerzel l 
2005: 182­187). 

14 c a n d i 
A similar reasoning can finally be made by considering those languages which 
possess both the phonemes Icl and Isl. It is relatively common here for c to be more 
typical in initial position and for S to be more typical in non­initial position, which in 
our formulaic notation can be encoded as c, > c„„ s, < sni. This is true for Gujarat i , 
Hungarian, Ossetic, Sami, Swahili , Telugu, Tok Pisin, and Turkish. The reverse 
situation c, < c„„ St > sni is only attested f rom two languages, namely English and 
Oromo. Furthermore, there are several languages which are neutral with respect to our 
generalization, showing either <?, > c„„ Si > s„, (Albanian, Armenian , Bambara, 
Georgian, Hausa, Manchu) or c, < cni, St < sni (Czech, Ingush, Kabyle, Maltese). 

The same facts can again be casted into a quotient notation. The formula 
'Idm > 'lint holds true for Albanian, Armenian , Bahasa Indonesia, Bambara, Basque, 

Czech, Georgian, Gujarat i , Hungarian, Manchu, Ossetic, Sami, Swahili , Telugu, Tok 
Pisin, and Turkish (for example , the values are 4.3 > 0.3 for Hungarian, or 3.1 > 0.1 
for Telugu); counterexamples are English, Hausa, Ingush, Kabyle, Maltese, and 
Oromo. 

Coptic agrees well with this generalization since c is more frequent initially than non­
initially, whereas s is clearly disfavoured in initial position. If we interpret Earlier 
Egyptian </> as Icl, which seems fairly certain, and <s> as Isl, we get the reverse of our 
generalization, though: </>,• < </>„,­, «>, > <s>ni, or 0.7 < 3.0 in the quotient notation. It 
should be noted that this is quite a gross violation of the expected inequality 
" / f m > '/jw, stronger than in all the "except ional" languages mentioned above with the 
single exception of Oromo where it is even 0.05 < 1.75 (initial 6 is practically absent 
in Oromo) . 

Although the evidence is again not absolutely conclusive due to the existence of 
counterexamples , it again casts some doubt on the traditional interpretation of Egyp­
tian <i> as Isl, at least if this should be taken as its original or inherited sound value. 

I believe that certain sound changes of Egyptian ­ and of other languages ­ were 
caused or encouraged by the need to keep the language in agreement with typological 
universals. W e may state, for example , that not long af ter the originally velar fr icat ive 
<s> was palatalized so that it indeed became Isl, a process dated to ca. 2600 BC by 
Kammerzel l (2005: 195), which may have lead to a temporary clash with the gener­
alizations suggested in the two preceding sections, the wel l ­known late Old Egyptian 
shift of numerous , particularly of non­initial instances of </> Icl to <t> HI (Peust 1999: 
123­125) took place, which was one of the factors that helped restitute the typo­
logically normal state of affairs again by the t ime of Coptic. To view laws of quanti­
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tative typology as motivators of language change would be another fascinating line of 
research, which I do not want to take up here. 

I intend to continue this article with a study of Meroitic phoneme frequencies in 
volume 18 of this journal. 

Language details and data sources 

Albanian: Articles from the newspaper Ballkan, http://www.ballkan.com/ (ca. 50000 
text words). 

Arabic: Qur'an Sura's 1-20 from http://www.quranexplorer.com/quran/ (ca. 40000 
text words). The assimilation of the article al- before sun letters is considered 
(i.e. / is not counted), but not so further assimilations across word boundaries, 
which are possible in Qur'an recitation. Nunation is, of course, counted. The 
velarized / only appears in certain forms of the word 'allah but is nevertheless 
not very rare, which is also due to the genre of this specific text. 

Armenian: Four Gospels in Eastern Armenian: 
http://www.armenianchurchlibrary.com/files/easternarmenianbible/ (ca. 60000 
text words; yisous and case forms omitted). 

Aymara (Bolivia): Various literary texts from http://www.aymara.ucb.edu.bo/ (ca. 
70000 text words). I represent orthographical </> as x and <x> as^. 

Bahasa Indonesia: Various texts from the Wikipedia (http://id.wikipedia.org/wiki/) 
(ca. 30000 text words).25 

Bambara (Mali): Various literary texts from http://www.bamanan.org/ (ca. 40000 text 
words). 

Basque: Narrations by Inigo Aranbarri and Eider Rodriguez from http://www.susa-
literatura.com/ (ca. 50000 text words). 1 represent written j, whose pronuncia­
tion may vary considerably (Jjj ~ /j/ ~ Ixl), as j . 

Bengali: Phoneme counts from Ferguson & Chowdhury (1960: 50). 

Breton: Articles from the journal Breman, http://www.breman.org/ (ca. 50000 text 
words). For sh and zh, whose realization differs according to the dialect, I as­
sume a pronunciation as s and z. 

Burushaski: Phoneme counts from Berger (1998: 28). Since the data base is small 
(8855 consonants), Berger only gives figures rounded to 0.5%. I adopt his fig­
ures but ignore w and y. 

Chinese: Phoneme counts of "modern colloquial Chinese of Peking" from Zipf (1932: 
6f.), based on a text corpus of 20000 syllables. The dialect described by Zipf is 
not fully identical with modern Standard Mandarin since, for example, it uses an 

25 Frequency data on Indonesian phonemes based on dictionary (type) counts can be found in 
Altmann el al. (2002:29). 

http://www.ballkan.com/
http://www.quranexplorer.com/quran/
http://www.armenianchurchlibrary.com/files/easternarmenianbible/
http://www.aymara.ucb.edu.bo/
http://id.wikipedia.org/wiki/
http://www.bamanan.org/
http://www.susa-
http://literatura.com/
http://www.breman.org/
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initial rj- (e.g. in ijo " I " = Mandarin wo). I transliterate Pinyin x as e,j as te, sh as 
f , etc. The criterium of "init iali ty" is based here on syllables rather than strictly 
on words (the distinction between words and word compounds is rather difficult 
to make for Chinese) . 

Czech: Phoneme counts f rom Tesitelova et al. (1985: plates 1 and 5). 

Danish: Phoneme counts generated f rom a word f requency list of the D a n P A S S cor­
pus (Danish Phonetically Annotated Spontaneous Speech, 
ht tp : / /www.cphl ing .dk/ng/danpass_webpage/udta leordbog_med_frekvens .pdf) . 
These materials represent realistic, somet imes blurred or inexact pronunciat ion. 
I have reduced the numerous al lophones given to the phonemes normal ly 
acknowledged for Danish. 

Dholuo (Kenya, Nilotic): Texts f rom the New Testament f rom 
http: / /www.ibs.org/bibles/ luo/ index.php. For technical reasons, no whole books 
but numerous disconnected text snippets had to be analyzed (ca. 50000 text 
words) . For reasons of space, I represent written <//?> and <dh> as /> and d respec­
tively although they are predominant ly pronounced as fronted stops. Prenasaliz­
ed stops are considered as biphonematic . 

English: Phoneme counts of spoken American English f rom Roberts (1965: appen­
dices II, XVII) . 

Fagauvea (New Caledonia , Polynesian): Narrat ions f rom the L A C I T O corpora (Labo­
ratoire de langues et civilisations a tradition orale), 

http: / / laci to .vjf .cnrs . f r /archivage/ languages/Fagauvea_fr .htm (ca. 7500 text 

words) . My r^and ^ r e p r e s e n t what is written tr and dr respectively. 

French: Phoneme counts f rom Malecot (1974: plates 1 and 3). 

Georgian (ancient): Four Gospel translations f rom 
ht tp: / /armazi .uni­ f rankfur t .de/ f ramed.htm (ca. 60000 text words; occurrences of 
iesu + case forms omitted). I am grateful to Jost Gippert (Frankfur t ) for his help­
ful comments . 

German: Phoneme counts f rom Meier (1964: 251 and 267) (stops as in und, selbst, 
sagte being considered as voiceless; syllable final r still taken as consonant ic; 
written <z> is treated as biphonemat ic Itl + Isl). Note that the interpretation of the 
stop system is somewhat controversial: Jessen (2004) suggests that the distinc­
tive feature of b, d, g in German is not [+voiced], as is normally assumed, but 
rather [­aspirated] . 

Greek (ancient): Homer, Ilias f rom Wikisource (http:/ /el .wikisource.org/wiki/) (ca. 
70000 text words) . I interpret p as Ihrl. Ihl is only written word initially; I as­
sume that there was no -h- in internal position although this may be a wrong as­
sumption for H o m e r ' s t ime. 

Greek (modern, Dhemotike): Articles f rom the newspaper EX.eu6epoTU7ita (ca. 50000 
text words) , http: / /www.enet .gr/ . I interpret written nasal + tenuis (e.g. VT) 

http://www.cphling.dk/ng/danpass_webpage/udtaleordbog_med_frekvens.pdf
http://www.ibs.org/bibles/luo/index.php
http://lacito.vjf.cnrs.fr/archivage/languages/Fagauvea_fr.htm
http://armazi.uni-frankfurt.de/framed.htm
http://el.wikisource.org/wiki/
http://www.enet.gr/
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within a word as a single voiced stop (e.g. d)\ assimilat ions over word bounda ­
ries are not accounted for. 

Guarani (Paraguay): Various texts f rom the Wikipedia (ht tp: / /gn.wikipedia.org/wiki/) 
(ca. 20000 text words) . Guarani possesses prenasalized voiced stops (written 
mb, nd, ng) which I simply interpret as b, d, g. Written b/v, d, g (b, d used only 
in words of Spanish origin) most typically represent fricatives and are repre­
sented here as v, d, y. The amount of Spanish elements in the texts is quite high; 
I have eliminated only a part of them, in particular proper names. 

Gujarat i (India): Phoneme counts f rom Pandit (1965: appendices 3i, 5 and 7). A m o n g 
both alternative analyses given by Pandit (bh etc. taken as mono­ or biphone­
matic), I prefer the first option, f rom which the second one can easily be derived 
by merging the counts. 

Hausa: Four Gospel translations f rom ht tp: / /v is ionneuse. f ree . f r /download.htm (ca. 
80000 text words; occurrences of yesu omitted). I note <ts> as s, the two /­­pho­
nemes , not dist inguished in the orthography, have been disentangled with the 
help of dictionaries. 

Hebrew (ancient): Torah (ca. 80000 text words) f rom ht tp: / /bhcv.hebrewtanakh.com/. 
In accordance with recent approaches in Semitistics, 1 transliterate o as ts, T as 
dz, X as ts, to as s, to as s. I assume that word­f inal -h was not pronounced {-h 
with mappiq excepted). If it were taken as pronounced, h would become the 
most f requent consonant of the language. 

Hebrew (modern): Various literary texts in punctuated script f rom 
ht tp: / /www.benyehuda.org/ , converted by me semi­automatical ly into phonemes 
in agreement with modern Israeli pronunciat ion (ca. 40000 text words) . 

Hungarian: Phoneme counts generated f rom a word f requency list of the Hungarian 
Webcorpus of the Media Oktatasi es Kutato Kozponl, 
ht tp: / /mokk.bme.hu/resources/webcorpus/ index.html . 

Ingush (NE­Caucasian) : Literary texts f rom 
ht tp: / /www.ingushet ia .org/cul ture/bagahbuvcam/ (ca. 180000 text words) . 

Japanese: Phoneme counts f rom Tamaoka & Makioka (2004). I consider Itsl and /// as 
independent phonemes , a status which they have only aquired by recent Euro­
pean loans. Palatal consonants are taken as combinat ions C+y rather than as 
separate phonemes . The syllable final nasal is subsumed under n. 

Kabyle (Berber): Four Gospel translations f rom 
ht tp: / /vis ionneuse.f ree . f r /download.htm (ca. 80000 text words; occurrences of 
Visa "Jesus" and sidna "our Lord" omitted). 

Korean: North Korean political texts f rom http: / /ndfsk.dyndns.org/ (ca. 70000 text 
words) . In accordance with North Korean pronunciat ion, written r in word ini­
tial position and af ter nasals is assumed to be spoken as such (whereas it merges 
with n in South Korea). 

http://gn.wikipedia.org/wiki/
http://visionneuse.free.fr/download.htm
http://bhcv.hebrewtanakh.com/
http://www.benyehuda.org/
http://mokk.bme.hu/resources/webcorpus/index.html
http://www.ingushetia.org/culture/bagahbuvcam/
http://visionneuse.free.fr/download.htm
http://ndfsk.dyndns.org/
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Latin: Virgil, Aenaeis from Project Gutenberg, 
http://www.gutenberg.org/files/227/227.txt (ca. 60000 text words); <o and <qw 
subsumed under k. 

Maltese: Articles from the newspaper it-Torca, http://www.it-torca.com/ (ca. 30000 
text words). 

Manchu: Portions of "Secret Chronicle of the Manchu Dynasty" from 
http://www.anaku.cn/mbrt/Vol 1/mbrt( 1 ).htm ff. (ca. 100000 text words). I con­
sider every n preceding (written) i as a palatal /7. 

Maori: Articles from the newspaper Te Toa Takitini from the 1920ies, from the New 
Zealand Digital Library, http://nzdl.sadl.uleth.ca/cgi­bin/library/ (ca. 20000 text 
words). 

Oromo (Cushitic): News bulletins from http://www.oromoliberationfront.org/ (ca. 
30000 text words). 

Ossetic (Iranian): Fairy tales from http://allingvo.ru/FAIRY%20TALES/ (ca. 30000 
text words). I do not distinguish between velars (k) and labiovelars (A"). 

Persian: Phoneme counts from Moi'nfar (1973: 90). His textual base is Shahname 
("Book of Kings") by FirdawsT (ca. 1000 AD). 

Portuguese: Phoneme counts of European Portuguese from a statistics by the project 
Frota, Sonia & Vigario, Marina & Martins, Fernando da Assuncao: The 
FrePOP (Frequency of Phonological Objects in Portuguese) Database, Labo-
ratdrio de Fonetica da FLUL, which is to be published on the internet in 2009 
and for whose communication I am very grateful to Sonia Frota (for the time 
being, see 
http://www.fl.ul.pt/LaboratorioFonetica/FreP/FrePProjectFCT06.pdf). 

Sami (Northern Sami, Norway): Four Gospel translations from 
http://www.bibelen.no/ (ca. 60000 text words; occurrences of jesus + case forms 
omitted). 

Sunwar (Nepal, Kiranti­language): Narrative texts which Dorte Borchers (Berlin), to 
whom 1 am very grateful, provided to me from her field notes (ca. 2500 text 
words). See her monograph (Borchers 2008) on the language. 

Swahili: Four Gospel translations from http://visionneuse.free.fr/download.htm (ca. 
60000 text words; occurrences of yesu omitted), mb etc. considered as phoneme 
sequences. 

Tagalog (Philippines): Four Gospel translations from 
http://www.biblegateway.com/versions/ (ca. 90000 text words; occurrences of 

jesus omitted). 

Telugu (Dravidian): Novel "13­14­15" by Yandamuri Veerendranath from 
http://www.bharatadesam.com/literature/telugu_novels/telugu novels.php 
(ca. 40000 text words). This text reflects modern language with numerous bor­
rowings from English, which may elevate in particular the ratio of retroflex 

http://www.gutenberg.org/files/227/227.txt
http://www.it-torca.com/
http://www.anaku.cn/mbrt/Vol
http://nzdl.sadl.uleth.ca/cgi-bin/library/
http://www.oromoliberationfront.org/
http://allingvo.ru/FAIRY%20TALES/
http://www.fl.ul.pt/LaboratorioFonetica/FreP/FrePProjectFCT06.pdf
http://www.bibelen.no/
http://visionneuse.free.fr/download.htm
http://www.biblegateway.com/versions/
http://www.bharatadesam.com/literature/telugu_novels/telugu
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stops (/ / d of English are borrowed as [I d). In Telugu, a greater or lesser num­
ber of phonemes from words of foreign origin may be retained according to the 
speech style. 1 assume a speech style which merges s and s and, among the aspi­
rates, retains only the two most frequent ones (bh and ct). I have attempted to 
distinguish ts and dz from c and dz, as well as / from p f ) , which are not differ­
entiated in writing. Anusvara preceding palatals and velars (phonetically ji, rj) is 
considered as n. The counts for v and m include the allophones w and w respec­
tively. 

Thai: Various literary texts from Wikisource (http://th.wikisource.org/wiki/) (ca. 
150000 text words). The transcription of Thai, which is not entirely straight­
forward, including word separation was performed with the software package 
"Thai Romanization" available on a web page of Chulalongkorn University 
(http://www.arts.chula.ac.th/~ling/tts/). 

Tok Pisin (English­based Creole): Interviews from the project "Remembering the war 
in New Guinea" of the "Australia­Japan Research Project" (AJRP), 
http://ajrp.awm.gov.au/ajrp/remember.nsf/Web­Frames/InterviewFrame/ 
(ca. 30000 text words). In Tok Pisin, English words may retain their original 
pronunciation to various degrees, which creates several marginal phonemes not 
used in core Tok Pisin. I assume that terms represented in the texts in English 
orthography were spoken in the English way, which may be an idealization. 

Turkish: "Kiiciik Prens (The Little Prince)" from http://www.kucukprens.org/kitap/ 
(occurrences of kiiciik prens + case forms omitted; ca. 10000 text words). I 
assume g as still being spoken as lyl in non­palatal environments. 

Vietnamese: Phoneme counts generated from a word frequency list on the "Corpora 
of Vietnamese Texts (CVT)" page funded by the University of Minnesota, 
http://vnspeechtherapy.com/vi/CVT/. I note written <o and <q> as k, <ch> as te, 
<d> as d^ <d> as d, <g> as y, <gh> as g, <gb as z, <kh> as x, <ng(h)> as n, <nh> as ji, 
<ph> a s / «> as £ <tlr> as r , <tn as t$, <x> as s. In syllable auslaut, the contrast 
between velar and palatal (k- te ,IJ - ji) is neutralized. I transcribe Ikl and lijl in 
this case. 

Wolof (Senegal): Four Gospel translations from 
http://www.jesus.org.uk/bible/Wolof+NT/ (ca. 80000 text words; occurrences of 
yeesu omitted). 

Yoruba (Nigeria): Various texts from the internet, preferably ones which make a 
distinction between the phonemes s and s" in writing, most of them from the 
Wikipedia (http://yo.wikipedia.org/wiki/) (ca. 30000 text words). I opt for a 
phonemic analysis close to the surface realization and take / and n as two pho­
nemes, with n also including the syllabic nasal. An alternative analysis would 
consider n as a combinatory variant of / before nasal vowels and would have to 
posit the syllabic nasal as a distinct phoneme. Under that analysis, not n but / 
would be the most frequent phoneme of Yoruba. 

http://th.wikisource.org/wiki/
http://www.arts.chula.ac.th/~ling/tts/
http://ajrp.awm.gov.au/ajrp/remember.nsf/Web-Frames/InterviewFrame/
http://www.kucukprens.org/kitap/
http://vnspeechtherapy.com/vi/CVT/
http://www.jesus.org.uk/bible/Wolof+NT/
http://yo.wikipedia.org/wiki/
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