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A COMPARATIVE INQUIRY INTO 

THE阿A.1'TTJALCONCEPT IN CARDINAL評UMERALS

Yoshie Nagano 

I 

Needless to say, the develpoment of highly logical 

thinking is attained in close connection with that of 

numerical concept. Here it is the formation of numeraJ_ 

as a linguistic symbol that makes itself an indispensab]心

prerequisite to the purely mathematir;al number. Our pre-

sent task i,s to give a brief sketch of this rudimental 

process in terms of linguistic materialization. 

Comparative inquiry into the bac:,ic nurncra.h, shows 

beyond doubt that the concept of number, as w,?11 as of 

time and space, will seek for its embodim(mt in the:i_l1-

tuitive, concrete and sensuous world ---tふesurest 吼nd

safest recourse that man is obliged to have in his first 

grasp of abstract ideas. Accordingly what must be of 

extraordinary interest to us is the gradual step toward 

numerical abstrBction, and that the more aw恥rardit is, 

the more worth while to observe. Abstraction is by no 

means anything like, a thunderbolt from the blue: it is 

"a process of stripping an idea of its concrete accompa-

niments11(QQQ). Etymology clearly reveals that man was 

not able to calculate without the help of calculus'a 

pebble, small stone9(diminutive of~'stone'); this 

Latin word was applied to a counter used in playinぢ

draughts, further, to a stone used in reckoning, and 

hence to a reckoning, calculation in general. Also note 

that Eng.竺玉-:::l.is in use with its original (<Lat. talea 
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'a slip of wood') and derived ('score or number kept o正 a

piece of wood by notches') senses. 11It must be borne in 

mind,H says Boas concerning the numeral systems of primi-

tive lan四uages, "that counting does not become necessary 

until objects are considered in such generalized form that 

their indi ~riduali ties are entirely lost sight of’'（止£皇ユ

of Primitive Man8(New York, 1948)pp.218-9. For further 
~，ー一~一 - ー9

interpretation of this process in embryo, seeエucien証 vy-

Bruhl,紐三翌戸i()-n-s-r,len胚 1ーエ止坦旱砂c-珪t鯰基立土逗-
r_~§. 9 (Paris, 1(）う1)p.204 ff., a celebrated work on the 1ごピ
， ＇ ~ ~ー一

mitive mode o王 thinkin四 inwhich many apt ill豆strations

are given frou invef3t-i巳ationreports on this subject). 

Nevertheless pebbles and pieces of wood cannot have 

an exc]心lsiveclaim to the counting medium ready to be 

found at hand by man:_at the very outset in the act of 

counting no greater convenience could have been provided 

than by fingers, and if necessary by toes. Thus it is 

not without reason that in the Chukchee langua四e, s-ooken 

in the extreme north-east part of Asia, the verbal form 

riilhirkin't 
← T ー一 '-ー Tしコ．千—

o count' ic; obviously a mere variant of~旦上ニ

'finぢer', anC:> that evcin in the Indo--European sphere, Ger-

man 匹吐~ (<OHG匹担固匹） andEng・ニ (<OE（二）
r_e_cenian) should be reducible to the cognate series 
----・―--ごSこー ~ L--~ 

reichen／翌吐四／rechenand壁／二／ュニ， allof which 

ultimately relate themselves to what is done by means of 

hand. 

The use of fingers (or toes), however, rnu[,t not be 

only ascribed to their accessibility as inseゎarablepart 

of the human body; in reality it involves much more sig-

nificance: that is, to make part of the body responsive 

to and so conscious of the act of reckoning. In Andama .. 

nese (of the Bay of Bengal) where the numeral proper is 
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missing, according to Gray, "separate numerals exist onJ.y 

for'one'and'two', the digits up to nine being indicated 

by raising the requisite number of fingers with the word 

~ ~'and this', and ten b ・
●, 9 

eュngexpressed by showing both 

hands with the exclamation 亘rd廿~ 'all'・・・"(Foundations 
廷 Lan四agが(195o)p.389. Also cf. Meillet et Cohen（eds), 

辿 LanguesduMonde(nouv．紐-- ., Paris, 1952), Tome I, 

p.519). It is understood that such a bodily perception 

forms the most fundamental starting-point for the ascent 

toward abstract ideas. Hence no wonder that the concept 

of hand is of predominant occurrence in the cardinal nu-

merals (from one to ten in particular) of the world's 

various languages and that it furthermore lays the foun-

dation of numeral systems commonly known as quinary (based 

on one hand), decimal (on two hands) and even vigesimal 

(ontwo hands plus two feet). Evidences of this phenome-

non, as it should be noticed, generally turn out manif,ast 

in the languages ~f the so-called inferior or primitive 

community: simply because they bear witness to the fact 

that little or no differentiation has been made yet be-

tween terms for hand (or foot) and those for number. 

II 

Here we have arrived at the working stage of our 

theory that the concept of hand as a counter universally 

forms part and parcel of the elementary numeral. The 

illustrations to be given below may be roughly brought 

under two categories according to the way in which they 

are formed: (A) the application of the term for the enu-

merative act by a specified physical part to the numeral, 

and (B) the application of the term for a specified physi-

cal part itself to the same. It should be remarked that 
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this division is rather for convenience'sake, seeing 

that in actuality hardly any clear line of demarcation 

could be drawn between the two. In addition, we cannot 

afford to be concerned with the possible question which 

of the two could claim precedence in the psycho-genetic 

order: we make it the present aim to take a descriptive 

survey of the available material in justification of 

what has been stated above. 

(AJ 

a) Chinese'5': ＊皿正 Chou)（>皿(Liu-chao)＞~(Peki-

nese)〕 Etymologicallythis numeral is derived from the 

cognate or the word-family, so called by certain Sinolo-

gists, that denotes the generic idea •to cross, to inter-

sect, to clutch' as explicit in 骨享(Chou)［＞皿(L-C)＞ユ
(Pek)) 1 tusk, fang',*].塾厨Chou)（＞声L-C)三 Pek)J'talk,
conversation, speech'(its original sense being •to ex-

change words') etc. On analysis, it will be seen that 

the application of the notion'to cross'to the numeral 

15'is in all probability due to the fact that'5' 

stands for the intersecting point where the act of count--

ing in a given direction(→） is turned back in the 

contrary (←） when done by one hand(cf. A. Todo,二
逗逗 kenkyu(EtymologicalStudies 豆竺C炉i-C 旦三—

竿卑）（Tokyo, 1963) p.426). 

b) The Chinese word chiu for'9'〔くk王eu(L-C)<kiog- - -
(Chou) may be likewise traced back to the general notion 

of'bending or yielding before the utmost limit'(cf. 

二 'togo to the end, to run to an extreme• and _s1ill皿

'to come to an end, to be driven to extremity'). The 

employment of this concept for the number'9'will stand 

to reason if we see that in the act of counting from one 

up to ten by bending fingers the 9th finger is the last 
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to be bent before 10, the countable limit set by two 

hands. 

c) Korean'5': The original sense of dasas(tasatり-
would have been •(the manual act with which) to close up 

or complete bending all the fingers of one hand', the 

only clue to which being possibly evidenced by its 

cognate Japanese verb toz_asJl'to shut, close 1. 
-●’’ 

d) Korean 110': Since'5'has to do with the clos-

ing or bending act of fingers, the term for'101, E 
(jalJ, as will be naturally expected, finds amゎlejusti-

fication in signifying the reverse act of opening or 

unbending fingers by which the total (number) is to be 

brought up. 

e) Japanese 110': To such a Korean way of making u℃ 

110'may be opposed the Japanese formation of the same 

numeral. Old Japanese(towa C>tow_o>誌） ifits connection ---， 
with the verb ~m~'to bend'is verifiable, would 

have probably indicated the act of bending the five 

fingers again after counting five with each one spread. 

f) Ainu'5': The similar motive is to be revealed 

in the manner that the Ainu language assi苔nsfor the 

numeral '5'• The original sense of ~苔ikneP,9 点吐ththe 

numeral suffixユ竺ふ canbe reduced to the notion of 

repletion or fullness as clear from竿 'full,round; 

something round, hence eye', whence恙ik-ari,full or -
round shape, circle'etc.; which undoubte9-ly, in refer-

ence to numeral, points to the notion of'completing 

one hand'or'fulfilling the act of five-finger count-

ing'・
g) So far as the numeral indication by the manua1 

gesticulation is concerned, few languages would be a 

match for the dialect of Kwamera, one of the Melanesian 

-45-



linguistic group in the New Hebrides, which employs an 

elaborate system of pictorial, if so called, periphrasis 

in the numerals from 6 up to 9: for •6• they have to 

say延辿ュ nelkare正玉辛 ill,literally •and-move on-to-

another-hand mine-one'; for 7 k_?-_!'_l.l,'2', for 8 kahar •3• 
●-
, for 3 

-●.●  9 ●-

and for 9 坦~ •4• each instead of eti at the end of 

this numeral sentence. 

It is reported, what is more remarkable, that this 

Melanesian dialect makes use of one and the same term 

ka):'iram for 1101 as well as for'5'and 1151. This 
9 ●...， 9●-
apparently curious fact will be made clear in terms of 

the peculiar quinary system in which a special stress i..s 

laid not so much on the number itself as on the junction 

or end where one hand unit (i.e. five fingers) is 

brought to a close. The distinction between the three 

different numbers, therefore, is made possible by no 

other way than either situation or manual indication 

〔seeH. Izui, ~ ~ ~主珪屯gue戸辿邑

(Tokyo-Osecka, 1949) p. 89. Also cf. the similar phenom-

ena in the Eskimo dialect of West Greenland in which an 

identical form holds good respectively for'2'/171, 131/ 

•8• and'い／’9t). 

h) No less peculiar would be the case to be found in 

Sundanese, a member of the Malayo-Polynesian linguistic 

family in Sunda Islands, where the very concept of com-

pletion or termination in five-finger counting is, as it 

were, set in the farther direction, thus, beyond our 

expecta.tion, resulting in the formation of not 1 5'but 

•6• ~ which is an unmistakable derivative from the 
verb (£!さn)月さ~ •to t ermュnate, come to a close•. It is 

not to be denied that the native psycholo四 hereconcerns 

itself with something dynamic or continuous rather than 
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static or perfective(cf H. Izui, ュ・三辿•,p.8ぅ J.

i) As already stated, illustrations of our first cate-

gory may be multiplied with concomitant clearness if a 

special view is taken of any linguistic system that is 

more or less symptomatic of the primitive state of men-

tality. Accordingly, in order to lend final confirmation 

to what has been hitherto observed, suffice it to quote 

a passage dealing with some interesting numeral forma-

tions as might be duly expected of the American India.n 

languages: 11Im Chipewayan gebraucht man... 9=1ein Fin-

ger herabgebeugt1(i.e..21:揺~ 1un doigt courbe1 

(Meillet et Cohen,竿・半・， TomeII, p. 1183) J... Im 

Tlingit heisst 5塁贅!!,das zu迫 'auf'und~'Hand' 

gehort, also etwa'eine Hand hoch1 bedeutct. 10 heisst 

吋~'d.h. wohl'die H釦nde gekreuzt• oder ahnlich 

・・・'『(Heinz-J出rgenPinnow, ~追 Nordamerikanischen 上芝上と一

虚＿r呼 rach竺直iesbaden,1964) s.86J. 

(BJ 

a) Inda-European'5' It would be best to begin 

with Indo-European so that we may be given to understand 

that even this linguistic family with the su~oerior civi-

lization behind it is, in the ultimate analysis, no ex-

ception to our rule. It is thanks largely to a cons:r:iic-

uous advancement in the comparative linguistics of this 

field that historical evidences in favour of our theory 

can be brought to light. 

_ It is theoretically established that Proto-Germa:o.ic 

＊旦平）（＞Eng. 旦~'G. 且~, Dan. & Swed．上虫 etc.),

Lat quュ堅~(> Fr. ．吐竿,Span.~, It ．吐皿~ etc.), 

Gk.~廷(Aeol．~), Old Irish £,!廷釦゚ ldSlav..£5立王
(>Russ.叫＇， Czech廷_tetc.), Lithuanian ~' 

Tokharian (A)~ and Skrt．立主逗 mightbe all traced 
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back to the primitive root form *P四JK唸． Thatthis form -
must have originA.lly signified otherwise, namely not a 

specified number itself but what has conceptually more 

or less to do with one, will not cease to be a mere hy-

pothesis until it is carefully weighed against another 

base form*~ in which Eng. fist, G. faust, Russ. 
9 9 9 9 99 9 9 9,  

立'’palm'(<OSlav.込廷旦） andmoreover Eng. & G. 

~,Goth.~ etc. are acknowledged to have their 

origin(cf. F. Kluge & W. Mitzka, ~~ ~---
18 込 竿担U恒C__h_enSゎ~18 (Berlin, 1960) s.v. £!:2四匹

n... Am ehestcn dUrfte旦早 verwandtsein. A. Meillet 

.•• verficht Zus.-Hang mit 2.rmen. hin召er-oI'_d'der

f廿nfte'undverweist zur StUtze auf den m5glichen Zus. 

-Hang von J~ mit gr. ~a._11. Also cf. A. Meillet, 
―’’ 

Introduction a l'Etude Comparative des Langues Indo-
- 99 9 9 , •一 ，9 9 ~二•--- - 9 9 , - ャー -

Euro追e_n_n_e(3_(Paris, 1953) p. 412〕．
- 9 9 9 99r.,  ---

b) Inda-European 110': Another evidence in support 

of our view will be afforded by the Indo-European proto-

plast for the number 910'. As indisputably demon-

strated by phonological correspondence between them, 

such varュantsas Goth. t aュhun(=in later forms Eng. 

t_e_n, G. _z_~ etc.), Lat. decern(>Fr. db:. Spa.n. d_i_e~, It. 
↑ ~ ~ -,  - 9,  9 9 ~— 

坐早 etc.),OSlav.埜戸四(>Russ.-d竺:-',Czech二
etc.), Gk. 辿坦；， Oir. 主竿皿— ,Armen. ~'Tokhar. (A) 

紐~, (B) ~("mit Fernassimilation von ~ an.9;, dann ~ 
- 99 9●.←- - -- -
:9alatalisiert(in A)" （塾・立・土塾・，s.v. 竺~)J'

Skrt...9:紐 §:.etc.areequally rooted in the form*~咋—
9 ●9 ●'● 9●’’"＇ 9,99 •一

(T_), which can be further decomposed into two semantic 
r 9 99 9 

units, *D虻＝ ＊DWOU’2’+ K喰IT2_'hand.•. Thus its ulti-- - -
ma.te sense proves to have been none other than'two 

hands'; and it is worth noticing that the second element 

is still best preserved in those Greek numerals from 30 
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up toり(‘iri4-l](〉巳uffixform like tri合kont?’309, tettr和．• •一 l.

尺ont8'l_t01 an(1 パ~o forth Cc土‘. iせ． s.v.----~.~.~— v. hand and zehn 
- - -），  

and thで．tit 12.ter provided morphological basis for the 

Indo-European term for'100', ＊立正— with its applied 

sense'10 multiplied by 10', which came to be differen-

tiated as Skrt. ~, Avestan ~'OSlav. 二， Lith.

単， Lat ．竿皿~'Gk. ~'Goth . ~'Tokh. (A) 

二，（B）~ etc. (cf. A. Miellet，三・吐!・,p. 41！卜）．
c) Japanese and Gilyak'5': It is especially accord-

ing to a certain version of the Ural-Altaic theory v1hich 

makes an attempt to assume an affinity between Ja11anese 

and Gilyak, one of the Hyperborean languaぢes, th~t the 

『ormativeelement of the numeral in question might lees 

negatively disclose its identity. The sup_nosition thot 

Japanese~'5'would be a mere variant by mut3.ti.on o會

te(older ta)'hanい（corres-pondュngto Korean fミon'hmn(]9)g 
.ニ----~ ` ~9 9 ,• ・ロ

is stren宮thenedby the knowledge of a close で戸ァgll.01 う．n

which Gilyak 1£----a stem denoting'5'in differo立
forms when referred to various objects as in竺Q空竺工竺 '〉

men', i_o...Q!'._'5 beasts, birds, fishes', t_o_:x:_'5 eyebal1s, -....  
stones; hairs, pins etc。’,tobor,5 net戸， toom'5- ・・-
ships, dishes'and so on ---is a form clearly clifferen-

tiated from the common element in whatever terms related 

to hand and its belongings such as tamak'hand', tukin 
9 9● 9 99 99 9 

•nail',~'arm',~'finger• etc. 
99 9 99 99 9 9 

d) Malaya-Polynesian'5': The term for'り'inthis 

linguistic group extending over a wide area took its 

origin from the prototype 骨基~ denoting •hand', which 

has since been taken over intact in some members or 

else subjected to characteristic phonological changes 

in others, thus resulting in Mr-i.lay, Samoan and Hawaiian 

二， Ponape基二， Marshall~'Tahitian ~, TrvJ-r 

-49-



． 
nュmand the like. ●,. 

e) Chukchee and Koryak'5': The same turns out・also 

true of the term for'5'in the languages of Chukchee 

and Koryak, both belonging to the Hyperborean group, in 

which ~(Ch.) and ~(K.) are respectively 

nothing but slight modifications of the form for'hand' 

(cf. Miellet & Cohen,竿・三・， TomeI, p.423). 
f) The dialect of Lifu, a Malaya-Polynesian branch 

S ーぅoke n in Loyal ty I s l and , is re ゎort e d t o hav e a pe c uliar 

quinary system of its own from 6 up to 9 consisting of 

5 and surplus numbers: ~-~'6'(=1 + 5), ~豆men

'7'(=2 + 5), ~-曰emen,89 (＝う＋ 5） and eke-pemeIl'9’ 

(=4 + 5). Here the suffix-~, which seems to have 

lost the final chance of independence, may be etymolog-

ically considered to stand for 皿 'and' + ーニ 'hand', 
a measure for 5(see H. Izui,ュ・ニ・， p. 88). 
g) Ainu 1101 : The Ainu numeral~ for'101, often 

in use with the.suffix-~ denoting things, may be a.na-

lyzod intoニ!?;,literally'both(hands) -to be', obvi-
ously y;ointing to tho existence of two ho.nds. On this 

.score, it would be possible to say that Ainu and Indo-

瓦 ropean, as seen above, stand on the sa1jle footing. 

h) Finally under this head, mention must be made of 

those cases in which two feet, i.e. ten toes are to be 

included in the count when required。 Sincehardly any 

evidence is known to show that in the act of counting 

preference is given to feet over hands, the use of the 

former ought to be supplementary at all events. Where 

the abstract conce℃t of number has scarcely been at--

tained, it is usual for us to meet with not 3. few make-

shift appellations for the numbers over 11 up to 20 that 

are based on this line. Hence little wonder that sueも．
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a long-winded expression of 20 as, for example, 1two 

hands and two feet'should be most frequently substi-

tuted by the simple term for'a man1 as representing 

the total of all such. 

Curious illustrations of this may be found in: 

(1) the above-mentioned tongue of Kwamera in the 

South Seas that apparently contents itself with such 

roundabout expressions as~ 竿ェ nekare 込~ ill for 
'11', literally •and-move on-to another-foot mine-one' 

and竿辿琴正主早 ill, •one-end-to-m印n-one • for'201, 

that is, the count by two hands and two feet is at an 

end in one man(cf. H. Izui,竿。旱・，p. 89). (2) a 

certain dialect of the Papuan languages which rests sat-

isfied with ． 
sayュngmete etke so kュeoditne veku'deux -------

mains et, au pied, un doigt'for 1111 or竺＝坦
•un hornme entier'for 120'(cf. Meillet & Cohen,~ ・

率・， TomeI, p. 728). (3) one of the North Australian 

aboriginal dialects dependent on the_ primitive expres-

sion ~迅ど王正玉辛 ’hand-two-foot-one'for'15'or

n-anyilk 立匹上 mad'an エ五竿 'hand-two-foot-two• for'20' 

(cf. L. Gray,.SE・辛•,p. 389 f.). (4) the dialect of 

Iai, of the Malayo-Polynesian group, well managing with 

逗竺 'oneman'or竺竿込込竺 'manone complete'for 

'20'(cf. H.Izui,.£12・早・， p. 88). (5) an Eskimo diale<:t 

in South Greenland in which "pour les autres(numeraux), 

jusqu'a 20, on utilise des formes diverses indiquant 

qu'on ;orend 11 autre main, le premier pied, le second 

lJied" and "le nombre 20 se dit ~ ~和 'en finis-

sant une personne'ou ~ ~ •sur l'autre 

pied, cinq'(Meillet & Cohen, 竿・芋•,Tome II, 

pp. 1175-6). (6) Tlingit, one of the North American 

Indian languages, with its own passable substitute 
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翌二（＜旦'’one• +立＇ man') for'2 n'(J予•,J. Pinnow, 

叩． ('.jj;_.,.s, 86) etc. We have no lack of evidences 
一~ 9 9 9 ,..  

， 
above all, in the languages of those aborigin汀1races in 

Africa, the Americas, Australia, the South Seas and 

geographically isolated regions of Asia. 

It would be virtually not only impossible but of 

little use toe文haustthe list of illustrations. In a 

word, we may conclude by repeating that phenomena of 

this kind will force themselves into our attention with 

the more explicitness the farther we recede from the 

full light of civilization. 
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