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Abstract dating back some 6 000 years (Tryon, 1995), these languages
Specific counting systems are characterized by a combination inherited a qu'mal number system supplemented by
of two features: They are based on larger counting units (mul- numeral class[ﬁ_ers. Both, the number systems and the sets of
tiplication function) and apply to certain objects only (object _numeral classifiers were then adapted and extended accord-
specificity). This paper analyzes the constitutive role that ing to cultural needs. Most of these languages also developed
numeral classifiers may play for specific counting systems, specific counting systems, which applied a counting unit
with instances from Polynesian and Micronesian languages. diverging from 1 and were restricted to specific objects (e.qg.,
Despite a considerable divergence in classifiers, objects of ref- Bender & Beller, in press; Clark, 1999; Lemaitre, 1985). The
erence, and factors chosen, a common principle can be identi- o |language groups elaborated different components each:
fied that sheds new light on the numerical context of numeral  pqynesian languages the specific counting systems, Micron-
classifiers and on the question of their cognitive status. esian languages the numeral classifier systems. But etymo-
Key words: Numeral Classifiers, Numeral Cognition, Counting loai . )
ogical and syntactic parallels between several numeral
classifiers and numerals used in the specific counting sys-
Introduction tems suggest that both types of systems are linked. N
N ) In order to analyze this link and explicate the cognitive
Classifiers are independent morphemes that group the assghd numerical context of numeral classifiers, we will first
ciated nouns into classes according to some sort _o_f saliegharacterize the numeration principles of each type of sys-
characteristics. The most common type of classifiers argem, before we focus on the role of numeral classifiers for
numeral classifiers, which are obligatory components okpecific counting systems. In conclusion, we will discuss the

counting constructions in many languages. A close countercyltural and cognitive origins of this interaction.
part in English are words likeheetn “two sheets of paper”.
Cognitive research on numeral classifiers has predomi- f g .
nantly focused on their classifying function, that is on the Cha_lraCte”?tICS of Polynesian and
associated nouns and on the principles that underlie their Micronesian Number Systems

classification (e.g., Aikhenvald, 2003; Berlin & Romney, compared to the English number system (e.g., Miller et al.,
1964; Craig, 1986; Dixon, 1986). Two general hypotheses gg5), those in Polynesian and Micronesian languages are
have been developed, arguing for a categorization basegirly regular (Beller & Bender, 2005). They are (basically)
either on perception (e.g., Allan, 1977) or on social functiongecimal, and therefore their higher numerals typically refer
of the respective objects (e.g.,_ Denny,_19_76_; for a s_ynthe5|§) the powers of ten. Most power terms were developed
see Lee, 1987). However, besides tiaassifyingfunction,  |ocally, but reached large numbers in both language groups:
numeral classifiers also havegaantifying function and a gp average, number systems extended up f@LaC, with
numerical context in which they occur. The quantifying 5 range of 18to 10, In addition to the variation among
function is required by the noun itself: In classifier lan- power terms, however, even cognate power terms may
guages, nouns refer to some kind of mass, and classifiegfenote different numbers: Not only may they refer to differ-

give a unit to that mass. Classifiers can simply refer to arynt power levels, but they may also refer to values that are
individual instance of the mass (i.e., unit classifiers), but mayjitferent from the pure powers of ten (cf. Table 1).

also express measures, groups or multiples, parts, and kinds|, 5 certain sense, these high numerals also reveal the
(Denny, 1986). Denny argues that classifiers establish twenaracteristics of the respective systems: In Polynesian lan-
kinds of quantifications: they define the sort of quanta (e-g-guages, some of these numerals are part of specific counting
units, parts, multiples, measures or kinds), and they dEﬁ”§ystems with apparently “mixed bases”, whereas in Micron-
the class of such quanta to which it is restricted. For instancgygjan languages, power terms are typically considered as a
a “sheet” defines single pieces as quanta, and two-dimersarticular type of numeral classifiers (Benton, 1968; Harri-

sional things as its class of reference. - son & Jackson, 1984), as will be detailed now.
A less well established function of numeral classifiers may

arise from their usage in actual counting. Focusing on this, ,: " . ;

context will shed more light on a cognitive aspect that has Mixed Bases” and Specific Counting Systems

been largely neglected so far. In 1906, Best published an article in which he argued that
A fairly well documented case is provided by number sys-Maori employed binary and (semi-)vigesimal systems of

tems in Polynesian and Micronesian languages. Belonging toumeration. Generalized for other Polynesian languages, this

the Oceanic subgroup of the Austronesian language familygpinion was widely shared by colleagues in his time (e.g.,
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Table 1: Traditional numerals in general counting for the powers of the base in some Polynesian and Micronesian language
(adapted from Bender & Beller, 2006a, 2006b). Numerals diverging in value from a strictly decimal pattern are shaded
prefixes are put in brackets for easier comparison.

Polynesian languages Micronesian languages

Power

level Mangarevan Hawaiian NZ-Maori Tahitian Tongan Nukuoro  Kiribati Pohnpeian Chuukese Woleaian
10t rogo'uru 'umi ngahuru  ‘'ahuru (hongo)fulu  hulu (te)bwiina (e)isek (e)ngoon  (se)ig
102 rau lau rau rau (te)au lau (te)bubua (e)pwiki  (e)pwukid (se)biugiuw
103 mano mano mano mano afe mano (te)ngaa kid (e)ngéréw (sa)ngeras
10 makiu Kini (tini) manotini mano (se)mada (te)rebu  nen (e)kit (se)n
10° makiukiu lehu rehu kilu (se)guli (te)kuri lopw (se)lob
106 makore nalowale iu (se)loo (te)ea rar (se)piy
10’ makorekore (se)ngaa (te)tano  dep (se)ngit
108 tini (se)muna (te)toki sapw (sa)ngerai
10° maeaea (se)bugi lik

1010 (se)baga

Large, 1902) and has influenced descriptions of traditional Although most of the contemporary Polynesian languages
number systems until recently. Indeed, many Polynesian larcomprise only residuals of numeral classifiers, these residu-
guages do comprise a specific term for 20 (i.e., a reflex ofls play an important role for the specific number systems, as
*tekay), and in some we find numerals for 200, 2 000 and sacan be illustrated with an example from Tongan. In tradi-
on. However, a genuine vigesimal system requires not just ational Tongan, a general system of counting was supported
emphasis on 20 itself, but its recurrencepmwers that is at by four distinct systems for specific objects (Bender &
20t =20, 2¢ =400, 26=8000, and so on. None of the Beller, in press). In these systems, the power terms
Polynesian languages yielded anything close to such a recughongo)fuluand (te)au are partly replaced by distinct lex-
rence of powers. What can be found instead are cyclic pattmes—{e)tula, (te)kau, (te)fuaand (te)fuhi—which reflect
terns at 2:10=20, 2:16=200, and 2-1¥=2000. A Proto-Polynesian classifiers. All terms imply a numerical
number system containing such patterns might rather behange, as they multiply the adjoined numeral by 2 or 20.
termed a “mixed-base” 2 and 10 system or a decimal systerfor instance(te)kaurefers to 20 pieces of either yams or
operating with “pair” as the counting unit. coconuts(te)fuhito 200 yams, ante)fuato 200 coconuts:

The principles of a mixed-base system and its usage ipy] njy e te- kau

Polynesian languages can be briefly illustrated for the case Of ° coconut  nuMBER PARTICLE 1 score (i.e., 20)
Maori (for more details see Bender & Beller, 2006a). Tradi-  «2( coconuts”

tional Maori basically contained two different counting sys- EZ] niu e uo- fua

tems: a single mode and a pair mode. Counting in the singl COCONUt NUMBER PARTICLE 2 10-scores (i.e., 200)

mode applied reflexes of the Proto-Polynesian numerals for

“400 coconuts”

1 to 10 and the power termsu (109 and mano (10°).
According to Best (1906)nanoalso set the limits for count- Two aspects are particularly noteworthy here. First, these
ing, while any amount beyond this was referred totias ~ apparently mixed-base systems are still decimal systems,
Counting in the dual mode basically applied the samevhich only apply counting units diverging from 1. And sec-
numerals as counting in the single mode. However, thesénd, these mixed-base systems accompany regular decimal
numerals were not used to refer to single items, but to pairgystems for general counting, while they themselves are
Counting in the single mode was the general way of countrestricted to certain objects—a feature also constitutive for
ing, while counting in pairs was restricted to a few objectsnumeral classifier systems.

such as fish, fowl and certain root crops. Nevertheless, pro-

ceeding in the single mode had to be made explicit, whileNumeral Classifier Systems

applying the pair as counting unit went without saying (BeSt’AImost all Micronesian languages contain numeral classifi-

. ers, but variation is large with regard to the degree of differ-

several other Polvnesian lanauages. These mixed basnentiation. It ranges from a binary system in Kosraean to a
y guages. g§stem of more than one hundred classifiers in Chuukese or

;“nfi;”'yé”g’o"’eg.o”eeo: more g theefa.‘]?tofb?'c‘t" 1%;‘?;; Zcé,riribati (Harrison & Jackson, 1984). With regard to their
Belle\;v 2r0(')6ilg In, restricte specific objects (Bender unction, these classifiers can be sorted into three categories:
' )- repeaters, qualifiers, and quantifiers. The semantic domains
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Table 2: Woleaian pattern of qualifier-hal) and power Table 3: Patterns of classifiers in power terms in Woleaian
classifiers {ig, -biugiuw) in counting animates (adapted and Kiribati (adapted from Bender & Beller, 2006b).
from Bender & Beller, 2006b).

Woleaian Kiribati
Number term Power
Number (components) Literal translation level others coconuts others coconuts
1  semal one-animate 10t (se-)g (se-)yaf (te-hgaun (te-)bwii(na)
2 riuwemal two-animate 1% (se-)biugiuw (se-)ngaul / (te-)bubua (tef)gaun
10 seig one-ten (se-Jg
12 seig me riuwemal one-ten and two-animate 10° (sa;ngeras  (sa)ngeras  (tengaa  (te-)ngaa
20 riuweig two-ten
100 sebiugiuw one-hundred

used (see Table 3). Counting coconuts differs from this pat-
] - tern: Bundles of 10 coconuts are counted wytf, when
typically covered by the qualifiers are shape, nature, angeaching the absolute number of 100 coconntgul (refer-
generality (Benton, 1968), while the remaining majority of ring to ten groups of ten) is used instead of the general power
objects are placed into a general or unspecified categorg|assifierbiugiuw Often, hundreds of coconuts were even
Power terms behave like numeral classifiers: Both are sufreferred to withig, the classifier indicating 10-general. From
fixed to numerals from 1 to 9, replacing each other, and both 000 onwards, the number words refer back to the total
are thereby themselves counted. Some scholars (e.g., BeRamber of nuts and no longer to their constituent groups of
ton, 1968; Harrison & Jackson, 1984) argue therefore thafen. In other words: At least for amounts between 10 and
power terms should be considered as classifiers or, more prg-000, coconuts were counted with a specific system in
cisely, as quantifiers. In counting, however, the category ofyhich the classifiers also had a multiplying function.

power classifiers cuts across the other categories, as from 104 similar pattern emerges in Kiribati where, again, coco-

onwards—with just a few exceptions—they replace othemyts are counted in groups of ten (see Table 3).
classifiers in all compounds referring to power terms or their

multiples (for an instance from Woleaian see Table 2). -
One of the most extensive systems of numeral classifiers is The Role ,9f Numer.al Classifiers
documented for Chuukese (Benton, 1968). In addition to the for Specific Counting Systems

four power classifiers, Chuukese also contains 101 *realymeral classifier systems and specific counting systems
classifiers. For our comparison of specific counting and clasgith mixed bases share two important features. First, they
§|f|er systems, the category guantifiersis of particular  eat different types of objects differently when being
interest, as it refers to enume'r.able or measurable quantgented (“object specificity”). And second, at least some of
Be'S|des encompassing classmers that _refer to units em change—in one way or another—the numerical value
objects, this category also includes classifiers with a fixetf the adjoined numeral with regard to the absolute amount
numerical value, namely the power C_Ia53|f|ers, as well as (_)thof single items (“multiplying function”). In addition, nearly
ers that seem to change the numerical value of the adjoineg}| specific counting systems apply at least one numeral clas-
numeral. In Chuukese, quantifiers typically refer to portionsifier to define the new counting unit. But despite these simi-
of food and to other units of counting and measuring. Moslayities, the composition of number words and counting
of these counting units are numerically imprecise (e-g-systems varies considerably.
bunch), but five of them also imply a specific valyé&f, for
instance, refers to bundles of 10 coconuts. -
The way in which this classifier is used in specific count—Types of Classifier Usage
ing systems can be illustrated with an instance from Wolealn Micronesian languages, general numerals are only used in
ian (which is part of the Chuukese dialect chain). Woleaiarenumerating a series, that is in abstract or rapid counting.
yaf is used for counting globular things such as coconutsThe number words otherwise used are bimorphemic, always
chickens, eggs, stones, coins, and valuable shells, and ¢onsisting of a numerative prefix as the first component and
translated as a “grouping (of ten)” (Alkire, 1970). While a classifier as the second componewt(). In Polynesian
power classifiers typically replace other classifiers when danguages, on the other hand, this composition can vary and
power or one of its multiples is referred to, the power classiis accompanied by changes in numerical value and some-
fiers for ten may take different forms for certain objects.times by changes in meaning.
Woleaian, for instance, encompasses three terms for ten: The common type in Polynesian languages is @&l
ngaul with the restricted interpretation of “ten groupyaf  compound in which the classifier precedes the numeral.
referring to tens of coconuts, arigl for tens of everything Classifiers allowing a C-N compound are often described as
else (Harrison & Jackson, 1984). However, they refer to dif-having a multiplying effect, as they seem to indicate a count-
ferent absolute numbers. ing by groups of ten. However, this effect only occurs for the
When counting objects other than coconuts, the numeralgiultiples of ten in an otherwise regular counting pattern.
ig for 10, biugiuw for 100, ngerasfor 1 000, and so on are According to Clark (1999), it should therefore be termed “10
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Table 4: Types of number compounds in Samoan andclassifiers, on the other hand, do not classify, tudtiply.

Micronesian constructiofs They indicate a precise value—either the base of the number
system or one of its powers—that serves as a factor for the
Samoan adjoined numeral. As power classifiers replace other classifi-
Power Microne- ers, they typ|cal!y indicate the new counting unit indepen-
level Classifier construction sian dently of the object. c_oncerned. A feyv cllassmers', however,
General numerals  adopt both a classifying and a multiplying function: They
numerals Type1  Type 2 Type 3 have a precise value and are restricted to certain objects indi-
10° N C-N N-C N-Gy, N-C cating, for instance, “tens of coconuts”. _
As these different types of classifiers are not evenly dis-
10t N-Pp  C-Pp C-N (P1-Cpp) N-P; tributed in the respective languages, they also help to define
17 N-P, @) c-p (PyCr) N-P, differe.r.lt types of counting syst.ems: -
(C-N-P) CIasglfler Systemsln Micronesian I_anguages, most c!a_tsaﬂ—
ers simply classify the counted objects. Power classifiers are
a Abbreviations: N = numeral (1-9), P = power term, with used to reach larger numbers; most other quantifiers have
subscribed number referring to the power level, C = clas- mainly blurred numerical value. Classifiers adopting both a
sifier (other than power term), = multiplying classifier. classifying and a multiplying function occur, but only rarely.

Mixed Systems.In Samoan and Rennellese, which contain

) o the largest set of classifiers in Polynesia, the Micronesian
deletion” rather than multiplication. IN-C compounds, the  pattern emerges most clearly. Most of the 15 classifiers in
numeral precedes the classifier. With regard to their formasamoan are used only in their classifying function. Nine also
properties, N-C classifiers can be grouped together withave the effect called 10-deletion in which the classifier
power classifiers like fulu (10) or *rau (100) (Clark, 1999;  replaces the power classifier. Only three classifiers in
Harrison & Jackson, 1984). Unlike most of their Microne- samoan have a clear multiplying function, and these classifi-
sian counterparts, however, Polynesian N-C classifiers havgrs are then counted in the same way as power classifiers.

a consistent mulpiplying effect.. . Composite Systemsln Tongan, on the other hand, five clas-
_Let ufs Pexlemph_fy th? syr_}'gactma_l ;‘nd numen(;al Chgr""(:ter'sifiers can be identified in addition to the power terms.
Istics of Polynesian classifiers with instances from Samoa, i, ,gh their etymology hints towards the specific objects
(for more details see Bender & Beller, 2006b). Samoan con: g Y 9y b J

: . . . e .~~~ 'counted, none of them has a classifying function only.
tains 15 different classifiers, most of which explicitly distin- |,qteaq "they are used exclusively in the specific counting
guish between certain types of food. When counting th i

. . o . 9 &y stems, where they are suffixed to the numeral in a similar
respective objects, these classifiers are prefixed or suffixed Ug;y as the power terms and then counted in the same way.

the respective numerals according to one of three different,
types (see Table 4). t
Classifiers of type 1 always precede the numeral (C-N)
and are counted in a simple way.
Classifiers of type 2 change their syntactical order beyon
ten (from N-C to C-N): When suffixed to a numeral from 2

to 9 or when prefixed to 100s, the resulting term refers to thgy . __and counted further—withte)fua indicating 10

number indicated by the numeral. However, when prefixed tqcq e of coconuts (i.e., ten score-units are labeled with N-
the numerals from 2 to 9, the classifier indicates “tens of =" Cogoinstead of N-R-Cyp).

or 10-deletion. This process is complementary to the one in <>, . o .
Micronesian languages, where power classifiers replaclé.{l.UItIpller Systems. The type of specific counting systems

other classifiers. From 100 onwards. however. the numeral ith the least involvement of classifiers can be identified in
indicate the proper power level, and,therefore’these numberastern Polynesian languages such as Tahitian. Here, we find

words can—contrary to the Micronesian ones—involve two®°Me Of the most abstract specific counting systems. They
classifiers:au selau(100 bunches), for instance, contains are still restricted to certain objects, but share reflexes of one

both a qualifier ‘u for coconuts) and a power classifier cla_ssifier only and_only in a fossili_zed form (i.e.tekgaL). .
(selaufor 100) This term may originally have functioned as a classifier with

a blurred counting unit only (as in Samoan) and then devel-

ey are employed to define or count new counting units and
hereby adopt both the classifying and the multiplying func-
ion. For instance, when counting cocontifte)kaudefines a
new counting unit at the score, which is then counted (with
n N;-Cyq construction) until ten such units are reached (cf.
instances [1], [2]). The power classifier for ten is replaced

Finally, classifiers of type 3 only allow an N-C construc-

tion and systematically change the numerical value of thé)ppe‘d 't?]to a multlplnlar. h ii i ¢
adjoined numeral due to an inherent factor that defines a S INESe examples show, Specilic counting Systiems are

counting unit different from 1, namely scores (of coconuts),C0MPosed in both language groups according to the same
tens (of skipjack), and pairs (of coconuts or young pigs). principle, albeit with significant differences in details.

Composition Principle

The specific counting systems do not merely differ with
gegard to the involvement of classifiers. Although all of them
Fnabled different modes of counting, each did so in a differ-
ent way. More precisely, we do not find congruencariry of

Types of Counting Systems

Most classifiers simplyclassify the objects of reference.
Quantifiers also introduce a new—though in most case
blurred—counting unit (such as group or bunch). The powe
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their characteristic components: counting unit, classifier, onumeral classifiers that define a higher counting unit. This
object of reference. From our survey of Polynesian andndicates that both the principle and its components may
Micronesian languages, we were able to extract countindpave existed in Proto-Oceanic. The way in which these spe-
units defined by one or several of the factors 2, 4, 5, 8, 10¢ific counting systems were constructed, however, differed in
12, 20, and 22, with the pair being the most popular (Bendemost of the languages. The classifiers and counting units that
& Beller, 2006a). In addition, even though often referring tothey picked for their specific objects of concern seem to be
the same objects, the classifiers that are linked to this multitargely arbitrary (although 2 or 5 are very reasonable count-
plication function do differ across languages. And finally,ing units from a cognitive point of view). The extent to
even with regard to the objects counted specifically, no conwhich they applied specific counting systems, however, and
sistent picture emerges, at least not on the level of concretine range of objects for which they did so, most likely
objects. Coconuts, for instance, are of special concern inesulted from cultural adaptations to various requirements or
most but not all languages. constraints, such as the resources available in the respective
And yet, on a more abstract level, these systems share twenvironment and salient in the respective culture or the size
characteristics: All of them are restricted to specific objectf the population.
that belong to a small category with common features
(“object specificity”), and in some cases, the process offhe Cultural Context of Counting
counting was enhanced by counting them in larger countin

units, thus changing the numerical value of the adjoined™! indigenous interest in large numbers, indicated by large

numeral (“multiplication function”). How can we reconcile powerter_ms, is also clearly attested ethnog_raphically for pre-
( P ) |colonial times (e.g., Elbert, 1988). At least in Polynesia, this

this consistent pattern with the differences in terms of detai X : : ;
In Polynesian and Micronesian languages, the most liminterest might have been motivated by socio-economic rea-

ited number systems generally co-occur with largely reduce§Ons (Beller & Bender, 2005; Bender & Beller, 20063, in
classifier categories andlor specific counting  system&'€SS)- In general, both the extent of the number systems and
(Bender & Beller, 2006b; Harrison & Jackson 1984).t e number of counting modes increase with increased strati-

Backed by this observation, our analysis encourages us figation. A concern with collecting and redistributing
assume that one of the main reasons for applying specifif€Sources was particularly strong in islands with powerful
counting systems was to extend the original number systerfi1€fS Or kings, such as Tonga or Tahiti, and obviously less
to large numbers. pronounced in societies with less (_:entrallzed political forces
The Polynesian and Micronesian instances reviewed i)' Small communities, such asadri (e.g., Goldman, 1970;

this article show that a number system can be extended in &i'¢h, 1984). The category of resources frequently redistrib-
least two dimensions: Classifiers can be added “in breadthtt€d overlaps to a considerable extent with the category of

in order to differentiate ways of counting for different objects specifically counted. It consists of subsistence prod-

objects; classifiers can also be added at the end of a powHPtS that were both culturally significant and abundant, such

series (“in length”), thereby extending the range of counting &S fish, coconuts, the most prestigious starch food, and mate-

A large number of classifiers is the result of the first exten-11 for fabrics or thatch (Bender & Beller, 2006, in press). At
sion, and high numerals are the result of the second. Conf€rtain occasions, these objects were required in large
mounts, for instance, when collecting tributes, when sup-

bining the two creates a third—and for our purpose the mosg™" .
lying large numbers of people during war, or when accumu-

interesting—variant: If classifiers are incorporated not on the""J. » - "
g P ating wealth for competitive givings (e.g., Elbert, 1988).

basic, but on a higher level, a new series of counting for th h ioh hold for th ier island cul f
respective objects is instantiated and extended, based onN?T e same might not hold for the smaller island cultures o

higher counting unit (“base substitution”). This creates aVlicronesia, although even there, high numbers gained
specific counting system and enables an acceleration dfPortance with specific resources. On Woleai, for instance,
counting. the local redistribution of more than 12 000 coconuts during

For the extension of the Micronesian number system?".1 fL'mer'aI IS do'cumented_ (Alk|re, 1970). Supra—ls'land tes,
beyond their original numerals of up to3 & was sufficient, | king islands like Woleai W|th_ Yap, may have required sim-
as Harrison & Jackson (1984) argue, to have numeral classiia" @mounts for shares and tributes.

fiers, particularly quantifiers, as a grammatical category.

Power classifiers initiate a mathematical series of increasinghe Cognitive Status of Numeral Classifiers

powers, but apart from yielding a mathematical interpretayyhen redistribution was involved, it waslculation rather
tion only, they share all properties with quantifiers, particu-than counting that was required, and when ceremonial pur-
larly in thap .they themselves are counted. .ConsequentlyboSes or prestige were involved, this had to be done very
other quantifiers can also be incorporated into the powegarefully. Keeping track of the flow of objects was therefore
series if the counting unit to which they refer is (re-)definedparticularly important, but the respective calculations are dif-
as a power of the base. By incorporating new classifiers, thgcylt in the absence of external representations (Nickerson,

system can be extendad libitum 1988; Zhang & Norman, 1995). In this context, specific
counting systems could have served a second practical rea-
Conclusion son, namely to reduce the cognitive load of the calculators by

Micronesian and Polvnesian lanquages alike adopted thextractingacertainfactor—actually the same factor inherent
y guag P f the counting unit. Larger absolute numbers were thus

principle of establishing specific counting systems Withreached faster and with less effort.
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Several factors influence the ease, with which number sysBender, A. & Beller, S. (in press). Counting in Tongan: The
tems are learnt and operated (e.g., Dehaene, 1997; Wiese traditional number systems and their cognitive implica-
2003). For their representation a one-dimensional system— tions.Journal of Cognition and Culture, 7 (3/4)
that is a system with a distinct lexeme for each number—Benton, R.A. (1968). Numeral and attributive classifiers in
would, in principle, be sufficient. As numbers grow larger, TrukeseOceanic Linguistics, VII (2)04-146.
two-dimensional systems with base and power become morerlin, B. & Romney, A.K. (1964). Descriptive semantics of
advantageous: Cyclic patterns keep the number words com- Tzeltal numeral classifiersAmerican Anthropologist, 66
pact while dramatically reducing the amount of lexemes (3),79-98.
needed. For base size, however, Zhang and Norman (199Bgst, E. (1906). Maori numeration: Some account of the sin-
identified a cognitive trade-off: While large bases are more gle, binary, and semi-vigesimal systems of numeration
efficient for encoding and memorizing big numbers, they formerly employed by the MaoriTransactions and Pro-
also require the memorization of larger addition and multi- ceedings of the New Zealand Institute, B®)-180.
plication tables when operating with them. Clark, R. (1999). Proto-Polynesian numerals. In E. Zeitoun &

Introducing a larger counting unit increases the dimen- P. J-k. Li (Eds.)Selected papers from the Eighth Interna-
sionality of the number system and thereby compensates thistional Conference on Austronesian LinguistiCRipei:
trade-off: It facilitates encoding and memorizing of larger Academia Sinica.
numbers, and at the same time keeps base size comfortabBraig, C. (Ed.) (1986)Noun classes and categorization.
small for addition and multiplication. In providing these Amsterdam: John Benjamins.
advantages, numeral classifiers supported their users in diffbehaene, S. (1997)he number sense: How the mind creates
cult tasks of mental arithmetic. In a similar way, quantifiers mathematicsOxford: Oxford University Press.
referring to parts could have facilitated division. Denny, J.P. (1976). What are noun classifiers good for? In

In conclusion, our research encourages us to suggest thatProceedings of the 12th Regional Meeting of the Chicago
the indigenous interest in high numbers in Polynesia and Linguistic SocietyChicago Linguistic Society.

Micronesia inspired people to systematically incorporateDenny, J.P. (1986). The semantic role of noun classifiers. In
numeral classifiers into an originally regular decimal system. C. Craig (Ed.)Noun classes and categorizatiohmster-

In doing this, they not only developed innovative ways of dam, Philadelphia: John Benjamins.

counting, but also designed an efficient strategy to cope witDixon, R.M.W. (1986). Noun classes and noun classification
the cognitive difficulties of accurately calculating in the in typological perspective. In C. Craig (EdNpun classes
absence of a notation system. In turn, these results add a newand categorizationAmsterdam: John Benjamins.
dimension to the research on the cognitive status of numer&lbert, S.H. (1988)Echo of a Culture: A Grammar of Ren-
classifiers: not only as a basis for (noun) categorization, but nell and BellonaHonolulu: University of Hawai'i Press.

also as a cognitive tool in numerical cognition. Goldman, 1. (1970)Ancient Polynesian societ€hicago:
University of Chicago Press.
Acknowledgments Harrison, S. & Jackson, F.H. (1984). Higher numerals in sev-

) ) eral Micronesian languages. In B.W. Bender (E8t)dies
We are grateful to Annelie Rothe, Manuela Sibold, and jn Micronesian LinguisticsPacific Linguistics, C-80.

Simone Traber for support with the material, and to Lotharkirch, P.V. (1984).The evolution of the Polynesian chief-
Kaser, Sarah Mannion, and Mario Spengler, for discussion doms Cambridge: Cambridge University Press.
and valuable comments on earlier versions of this paper. Large, J.J. (1902). The vigesimal system of enumeration.
Journal of the Polynesian Society, 260-261.
References Lee, M. (1987). The cognitive basis of classifier systems. In
, . J. Aske et al. (Eds.Berkeley Linguistics Society, Proceed-
Aikhenvald, A.Y. (2003).Classifiers: A typology of noun  jy4q of the Thirteenth Annual MeetinBerkeley: Berkeley

classification device®xford: Oxford University Press. Linguistics Society.
Alkire, W. (1970). Systems of measurement on Woleai Atoll,| ematre, . (1985). Les systémes de numération en Polyné-
Caroline IslandsAnthropos, 651-73. sie orientaleJournal de la Société des Océanistes, B0,

Allan, K. (1977). Classifierd.anguage, 53 (2284-310. _

Beller, S. & Bender, A. (2005). The cognitive advantages Ofyjjjier, K., Smith, C.M., Zhu, J. & Zhang, H. (1995). Pre-
counting specifically: An analysis of Polynesian number scnqo| origins of cross-national differences in mathemati-
systems. In B.G. Bara, L. Barsalou, & M. Bucciarelli ) competence: The role of number-naming systems.
(Eds.),Proceedings of the 27th Annual Conference of the pgychological Sciencé, 56-60.

Cognitive Science SocieMahwah: Erlbaum. . Nickerson, R.S. (1988). Counting, computing, and the repre-

Bender, A. & Beller, S. (2006a). “Fanciful” or genuine? sentation of numbersiuman Factors30, 181-199.

Bases and high numerals in Polynesian number systeMgyon p.T. (Ed.) (1995)Comparative Austronesian dictio-

Journal of the Polynesian Society, 176. . nary: An introduction to Austronesian studies; 4 va@er-
Bender, A. & Beller, S. (2006b). Numeral classifiers and |in New York: Mouton de Gruyter.

counting systems in Polynesian and Micronesian lanyyjegse H. (2003)Numbers, language, and the human mind
guages: Common roots and cultural adaptati@seanic Cambridge: Cambridge University Press.

Linguistics, 45 (2)380-403. Zhang, J. & Norman, D.A. (1995). A representational analy-
sis of numeration systemSognition 57, 271-295.

826



	Numeral Classifiers in Specific Counting Systems: Cultural Context, Linguistic Principles, and Co...
	Abstract
	Introduction
	Characteristics of Polynesian and Micronesian Number Systems
	“Mixed Bases” and Specific Counting Systems
	Numeral Classifier Systems

	The Role of Numeral Classifiers for Specific Counting Systems
	Types of Classifier Usage
	Types of Counting Systems
	Composition Principle

	Conclusion
	The Cultural Context of Counting
	The Cognitive Status of Numeral Classifiers

	Acknowledgments
	References

