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ABSTRACT
. ) . . . Language Pronunciation of English
This paperinvestigates "what's in a number”, i.e. how 21 equivalent
natural numbers arpronounced in several European Basque hogeita bat (one) score ofe
|anguages. As regards reading numbaseve 20, 29 Bosnian dvadeset jedan twenty one
languages read thaecade firstnd then the digite.g. Croatian dvadeset jedan twenty one
twenty-four,and 10languages read the didiefore the Czech dvacet jedna twenty one
decade, e.g. four-and-twenty.Two languages, English twenty-one twenty-one
Norwegian and Czech, use both systemsnd 9 Estonian kakskimmend kg twenty one
languages use (partly) a vigesimal system. Finnish kaksikymmentéyksi  twentyone
An analysis of the Norwegiapart of the European Greek ['ikosi 'ena] twenty one
SpeechDat database showed that reading the decade first | Italian ventuno twentyone
is used more in formalthan in non-formal Lithuanian | dvides™imt vienas twenty one
(spontaneous) speeand thattypographic layout of Norwegian | tjueen / tjueein twentyone
digits influenced the reading of them. Polish dwadzies'cia jeden twenty one
Russian dvadsat odin twenty one
, Sami guoktelogiokta twentyone
1. WHAT'S A NUMBER? Serbian dvadeset jedan twenty one
Slovak dvadsat” jeden twenty one
A decimal number such as 7392 represents a quantity Spanish ventiuno twentyone
equal to 7 thousands plus 3 hundreds, plus 9 tens, plus 2 Swedish tjugoett twentyone
units. The thousands, hundreds, etc., mowers of 10 Turkish yirmibir twentyone
implied by the position of theoefficients. To be more Ukranian dvadtsyat' odyn twenty one
exact, 7392 should be written as: (7X18 (3x16) + Albanian njézet e njé twenty and ong
(9x10Y + (2x10). However,the conventionis to write Bulgarian dvadeset i edno twenty and one
only the coefficientsand from their position deduce the Catalan vint-i-un twenty-and-one
necessary powers G0. The decimal numbesystem is French vingt-et-un twenty-and-one
said to be of base, oadix, 10because it usagn digits Hungarian | huszonegy twentyandone
and thecoefficientsare multiplied bypowers often. Icelandic tuttugu og einn twenty and one
The binary system, on the otheand, is obase 2j.e. it Irish fiche is a-haon twenty and on¢
hasonly two digits, 0 and 1which are multiplied by Portugese | vinte e um twenty and one
powers of 2.The decimal equivalent of the binary Romanian | douazeci si unu twenty and one
number 101 is therefore (132+ (0x2) + (1x2) = 5. Breton unan warn-ugent one on twent
Czech jednadvacet onetwenty
Danish en ogyve one and twenty
2. NUMBERS IN EUROPEAN Dutch eenentwintig oneandtwenty|
LANGUAGES German einundzwanzig oneandtwenty
Even if the European languages agree on the qu._antity of glgcr)\;\t/iesilan aizogitﬁﬁiés ;r;%gtjue or? 2 Zigdttvv\yg::
a number such as 73%Rgy show ugifferent counting Gaelic
systemsand ways of reading numbers. As regards Slovenian enaindvajset oneandtwent
reading numbersabove 20, an importantdifference Welsh un ar hugain one on twenty

betweenlanguages in Europe is the ordering of the
decadeand the digit. By far the largesgroup of
languages read th#ecade firstand then the digie.qg.
twenty-four, while other languagesad the digit first,
e.g. four-and-twentyThis phenomeon may be due to

European languages

Table 1 Pronunciation of the number 21 in 36

European languagéhat read thalecade firseind then

the digit are: AlbanianBasque, Bosnian, Bulgarian,
Catalan, Croatian, Czech, English, Estonian, Finnish,
French, Greek, Hungarian, Icelandic, Italian, Lettish,
Lithuanian, Norwegian, PolisiRortuguese, Romanian,
Russian, Sami, Serbian, Sloval§panish, Swedish,

the fact that addition is commutative, i.e. 20+4 = 4+20.

As an example of the diversity in number reading, table
1 showsthe pronunciation of 21 iseveral European
languages.



Turkish and Ukrainian. Ofthese languages the
following insertand betweerthe decadeand the digit:

Albanian, Bulgarian, Catalan, Frendgbnly with the

digit one), Hungarian, Icelandic, IrishRortuguese,
Romanian.

European languagethat read the digitbefore the
decade include: Breton, Czedbanish, Dutch, Frisian,
German, Norwegian, Scottish Gaelic, Slovenian and
Welsh. All of them link digitand decade with and -,
one-and-twenty, except for Czech whiths no linking
conjunction, and Breton and Welsh which useon
instead ofand

As for the decades, most dhe languages name the
decades irthe sameway ase.g. Englishdoes. But in
some ofthe languages counting of tldecades is based

on the number twenty. Languages that at least partly use

this vigesimal systemare: Albanian,Basque, Breton,
Danish, Faroese, Frenchlrish, Scottish Gaelic and
Welsh.

Earlier both ways of counting, digitbeforethe decade
and decade beforghe digit, were used inGermanic
languages. For instance in Old Norse \#as written
both as"einn ok tottogo" and "tottogo ok einn" [1].
However,reading the digibeforethe decade was most
common and gradually took over completely in
Norwegian, probably becaughis pronunciation was

more in accordance with the normal stress pattern in the

language [2].Also in Danish andFaroesedigit before
the decade took over, as Berman and Dutchwhile in
Swedish, Icelandiand Englishdecade befor¢he digit
replaced digit before the decade.

BasqueHungarian and Turkish read tecadebefore
digit even withthe numbers 11 to 1%everal other
languages do thidor some of thesenumbers, e.g.
French, Italian, Portuguese, Spanish and Welsh.

3. COUNTING IN NORWEGIAN

In Norwegian counting the digibeforethe decade as
well as the decade before the digit is used. The
background forthis unusual situation ilNorwegian is
that it was decidedhrough an act in parliamenibat
from July 1, 1951 numbers above 20 should be read with
the decade beforghe digit, sixty-four, and not as
previously, four-and-sixty2]. One of the arguments for
the reformwas that it is more logical to read the
numbers in the ordethey appear in the text. Table 1
shows, howevetthatoneway of number reading is not
more logicalthananother - a language aly a set of
conventions that people have got used to.

Norwegian, unlike languages such as Englies had
fairly frequent spelling reformduring the last hundred
years. The aim haseen to keeghe spellingclose to the
pronunciation. The 1951-reforrmas, however, quite
unigue in that it changed nonly the orthography of a

very frequently usedroup of words, but it also changed
the word order,the syntax (no co-ordinatorgnd the
pronunciation (both phonemes and rhythm) [2].

3.1 The Norwegian SpeechDat database

We have analysed the pronunciation of numbers in the
Norwegian part of the EuropeatspeechDat database
[3,4] which contains 1016 speakers froall over
Norway recorded oveeal telephone lines in 1997. The
country was dividednto 23 dialect regionsand the
number of informants is representative with respect to
dialect and sex. People were contacted hyail and
given a description ofhe project and a manuscript.
About 20 % agreed to takpart andphoned up an
automatic service which promptethem to read
sentences from the manuscript.

Each informant read among other items an eight digit
telephone number, a sixteen digit credit card number, a
sequence ofen digits (with pauses), an eight digit
prompt sheet number, a six difitN-code, twonatural
numbers, and a currency amount. The service also asked
two questions: "Whenvereyou born?"and "What's the
time?", which were spontaneously answered.

In the analysis we have regardaitl words as properly
prorounced althoughsome words weremarked as
mispronounced or the signabstruncated irsomepart
of the word. In bottcaseghe words were perceived as
intelligible by the annotators.

3.2 Use of new and old counting in Norwegian

Table 2 summarises these of old counting (decade
beforedigit) in the Norwegian SpeechDat database with
respect tahe informants’ ageTypically, in non-formal
speechand expressions such as date lfth, the old
pronunciation is more commatan informal speech
such as reading telephone numbéddswever, of the
43.2% (439 speakers) who ugéé old counting at least
once, abouhalf of them (53 %)sedthe old counting
only once, while 25 % used it twic&hat is, most of
them mixed the two counting styles.

Bearing in mind that theeform in number reading was
carried out nearly 59ears agothe differences between
the age groups 19-34, 35-3&d the 60+ in theise of
the old way of counting for date bfrth are surprisingly
small.

Norwegian has two slightly different orthographies
called bokmal and nynorsk Each municipalitychooses
which orthography to use irtheir administration.
Manuscriptsweresent to the informants iaccordance
with the official orthography fortheir municipality,
giving 880 (86.6 %) informants reading frombakmal
text and 136 (13.4%) from a nynorsk text.

The informantsused the old countingequally much
regardless of bokmal and nynorsk manuscripts. (Bokmal
43.1 %, nynorsk 44.1%).



No. of Old in Oldinread| Oldin date of | Old in time of | Total use

Age informants | Percentage| read phone| credit birth day of old in

numbers cards (spontaneous) | (spontaneous) numbers

-18 9 0.9 % - - - - -
19-34 418 41.1 % 22 % 1.4% 28.7 % 3.3% 44.7 Pl
35-59 409 40.3 % 2.7 % 2.4 % 24.0 % 5.9% 39.6 Po
60+ 142 14.0 % 10.6 % 17.6 % 31.0% 6.3 % 50.01%
Unknown 38 3.7% 2.6 % 5.3 % 34.2 % 2.6 % 50.0 ¥o
Total 1016 100 % 3.5% 4.2 % 27.1 % 4.7 % 43.2 o
Table 2 Number of informants using the old counting (decade before digit) at least once.

The right column sums up all the number sequences listed in section 3.1

3.3The numbers 7, 20, 30 and 40

The 1951-reform also changed tpeonunciationand
spellingof the numbers 7, 20, 3hd 40 (thdormssyy,
tyve tredveandfarr were substituted bgju, tjue, tretti
andfarti respectively). Table 3 shows that tlewforms
for 20, 30 and 40 arenore frequently used in read
numberghan inspontaneous speech. Time of sju and
syv may be considered a®mrmal dialect variants, not as
an indication of formal or informal speech.

Number string sju tjue tretti forti
Telephone numberd 71 % | 96 % 95 % 98 %
Credit card numberq 60 % | 92 % 90 % 99 %

Date of birth 62% | 80 % 71 % 83 %
Time of day 73%| 81 % 62 % 95 %
Total 60% | 89 % 84 % 96 %

Table 3 Percentage occurrencies of theew' forms
sju, tjue, tretti and ferti of 7, 20, 30, and 40
respectively. The total summarisése occurrences of
new forms in all the number sequences in the
Norwegian SpeechDat database (see section 3.1)

Table 4 showshat informantsvho usethe oldforms of
7, 20, 30 and 40 amore likely to useéhe old counting
(decade befordigit) than informantswho usethe new

The percentages of the informanbsat mixed the old
and new forms 7,20, 30 and 4Qvere: 24.4 % for 7,
10.3 % for 20, 15.3 % for 30, but only 3.3 % for 40.

3.4 Telephone numbers

Norwegian telephone numbers consist of 8 digits. In the
telephone directories ordinary phone numtstast with

2-7 and are written as 4 pairs mfimbers, whereas e.g.
mobile telephone numberand special rate numbers
start with 8 or 9 and are written &sx xx xxx (denoted
3-2-3 numbers). In our database there are 762 4-pair
numbers and 254 3-2-3-numbers.

Table 5 showshat adifference in typographic layout of
digits influences the reading of them. When grouped as
4 pairs of numbers 70 % read number-pairs. 26 %
mixed number-pairand digits because one or more
number-pair started with O.

The 3-2-3 grouping impliedhat half the informants
read the 3-digit group as hundradd something. One
out of fiveread these numbers digit by digiere the
mixing of number-pairs and digitwas partlybecause
one or more number-pair started with @nd partly
because people re-groupd¢dde number, e.g. digit +
number pair + number pair + digit + number pair.

forms of these numbers. 4 pairs 3-2-3
8 digits 21/762= 2.8%  55/254=21.7p%
New forms of 7.20. 30.| Old forms of 7. 20. 30 4 number-pairs | 535/762 = 70.2 % 4/254 = 1.6[%
40 and old counting | 40 and old counting . Mixing digits and| 198/762=26.0%  68/254 = 27.2|%
7 288/732 = 39.3 % 261/513 = 50.9|% ngmber-palrs
20 323/815 = 39.6 % 107/140 = 76.4|% With "hundred’ 1/762 = 0.1% 126/254 = 49.1 6
30 273686 =39.8 %  113/177 = 63.8|% Others 6/762= 089 1/254 = 0.4 p6
40 286/689 = 41.5 % 33/37=89.2|% Table 5 Number of informantsvho used the different
Total 1170/2922 = 40.0% 514/867 = 59.3|% groupings of 8 digits phone numbers

Table 4 Left column: Informantsvhousednew forms of
7, 20, 30 and 40 and the old counting divided by the
number of informants using the new forms.

Right column: Informantsvho used oldforms
of 7, 20, 30 and 40 and the old counting divided by the
number of informants using the old forms

The use of old counting is less in SpeechDat (table 6)
than in anotheNorwegian database "TABU.(5]. In
TABU.0 7.8 % of the informantsised old counting
when reading telephone numbers grouped as 4 number-
pairs [2]. In theSpeechDat a fullyautomatic service
gave the information and carried out the recordirgs
situation may havebeen experienced asore formal



than the TABU.O recording session where a person
phoned up the informant, gave instructidrefore the
recording and feedback during the recording session.

Age Old in 4 pairs Old in 3-2-3
-18 - -
19-34 6/327 =1.89 391=33%
35-59 9/289 =3.19 2/120= 1.7 W
60+ 10/109=9.2% 5/33=152 P
Unknown 1/30 =3.39 -
Total 26/762 = 3.4 % 10/254 = 3.9 P

Table 6 Number of informantswho used the old
counting (decade before digit) at least oneden
reading telephone numbers, divided by the number of
informants in each age-group

3.4 Credit card numbers

The sixteen digit credit card numbevsre dividedinto
groups of four digitsObviouslyreading these numbers
with 'thousand' and/or ‘hundred'léss likelythanwhen
reading e.g. a sum afioney, since a crediard number
is experienced as string of numbersand not as an
amount. Sincepeoplewant to express a numbstring
with as littleeffort as possiblg,e. with asfew words or
syllables as possiblehe grouping into number-pairs,
'twelve thirty-four', ordigits, 'onetwo three four', are
preferred to the long form 'one thousameéb hundred
and thirty four'.

In table 7 the group "mixing digitand number-pairs"
also contains numbers whighre lessthan 16 digits or
contains other words than numbers.

Most of the 56 informantsvho said ‘thousand' and/or
‘hundred’ (the threbottom rows of table 7) uselthis
grouping consistently, giving a total of 139 'thousand'
and 163 'hundred'.

The pronunciation of the numbers 1100-1988y start
both with 'one thousandnd 'x hundredFor the credit
card numbers 14 informants said 'one thousand' 4
informants said 'x hundred and'.

Grouping No. of informants

16 digits 336/1016 = 33.1 %

8 number-pairs 221/1016 = 20.8 %

Mixing digits and number-pairs 613/1016 = 60.3 %

With 'hundred' and 'thousand' 45/1016 = 4.4 %

With 'thousand' only 2/1016 = 0.2 %

With 'hundred' only 9/1016 = 0.9 %

Table 7 Number of informantsvho used the different
grouping of credit card numbers

CONCLUSION

A language is a set of conventions which is not
necessarily always 'logical'. We have exemplifted by

an overview of hownatural numbers angronounced in
several European languages. For numbhéms/e20, 29
languages read theecade firsand then the digite.qg.
twenty-four,and 10languages read the didiefore the
decade, e.g. four-and-twenty.Two languages,
Norwegian and Czech, use both systems.

In the Norwegianpart of the EuropearSpeechDat
database, reading thdecade first is more frequently
used in formal than in non-formal (spontaneous) speech.
As many as 43 % of the speakers resathe numbers
with the decade beforghe digit although thisvay of
reading numbersvas officially abandoned in state and
municipal administration, in broadcasting and education
nearly fifty years ago.

The typographic layout of digits influencélde reading

of them. When a 8 digit numbevas grouped as 4
number-pairs 70 % read number-pairs amdy 3 %
read digit by digit. A 3-2-3 grouping impliethat half

the informants read the 3-digit group as hundred and
something and that one out of five read digit by digit.

Obviously from an ASRpoint of view digit by digit
reading of numbers facilitates the recognition task and
is therefore preferable. But our Norwegidata shows
that number reading habits are hard to change.
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