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ABSTRACT

This paper studies the problem of
transcribing foreign names. The tran-
scriptionsof first namesn five languages
have beerstudiedto show examplesof
how this problemhasbeendealtwith in
the Onomastica Multi-Lingual
Pronunciation Dictionary of European
names.

The paper describesthis dictionary
and the methodsusedto do the auto-

matic transcriptions for the Swedish part.

INTRODUCTION

Nameshavea different morphologyand
phonologycomparedto ordinary words.
This is the reasornwhy the normalletter-
to-soundrules usedin generaltext-to-
speechsystemsare inadequatefor the
transcriptionof proper names.To deal
with the name pronunciation problem,
name transcription rules and a name
dictionary have to be developed.The
objectiveof the Onomasticgrojectis to
producesuch rules and a dictionary of
European names that will be publisted
a CD-ROM. This paperwill presentthe
problems encountered in the wook this
project,andhow thesehave beersolved.
The transcriptionsof first namesin five
languagesare examinedto illustrate the
problem. The Swedish nanr@nscription
system will be presented as well.

THE ONOMASTICA DATABASE

The objective of the ONOMASTICA
project, funded by the LRE-programme,
is to build a quality controlled, multi-
lingual pronunciation dictionary of
proper namesin Europe. The project
coverselevenlanguagesDanish,Dutch,
English, French,German,Greek, Italian,
Norwegian, Portuguese, Spanish and
Swedish. Transcription of up to
1.000.000namesper languagewill be
produced in a semi-automatic way.
The ultimate pronunciation dictionary
should include a carefully verified tran-
scription of eachname,but due to the
limited resourcesonly a subsetof the

namelist can be transcribedand verified
manually. The namesare transcribedin
three different quality bands,where the
first bandincludestranscriptionsjudged
to be correct for some owners of the
name.The secondband gives transcrip-
tions that are acceptableto a native
speaker/listenerThe third band contains
namesthat have beertranscribedauto-
matically, without manualchecking.The
namesin bands| & Il were chosen
accordingto their frequencyin the tele-
phone directory, so that a cumulative
coverage of at least 80% was obtained.

Fromthe Swedishdatabasedescribed
in Table1, the nameghatoccurredmore
than five times were selectedfor tran-
scription in  band |, obtaining a
cumulativecoverageof betweencloseto
95 % for surnamesand 100% for town
names(almostall placeshavemore than
five subscribers).

Table 1. The Swedish Name Database

Name category # of names with
names frequency >5
Surnames 228048 46859
Place names 6373 6120
Titles 27055 5370
Street names 65196 39822
First names 60850 10479

THE TRANSCRIPTION SYSTEM

The existing KTH text-to-speeclsystem
hasbeenmodified and upgradedo cope
with proper names.(SeeFigure 1.) [3].
Firstthe origin of the nameis determined
to simplify the work for the automatic
transcriber [5]. Since the system is
designedto imitate a Swedish person
attemptingto pronouncea foreign name,
it is not certain that the origin tags wile
etymologically correct. However, the
goal is that they should make the same



decisions about languagegin aspele
with ordinarylanguageknowledgewould
do. To date,23 tagsfor origin havebeen
included. The taggingis done using the
KTH text-to-speech system with

phonological rules that recognise patterns

that are specific to different languages
[2].

Dependingon the origin, eachnameis
sentto a different set of grapheme-to-
phonememodules. The Swedishnames
are first sent through a TwolLevel-
morphology analyser(TWOL) [4] with
generalSwedishmorphs+ 1200 name-
morphs and an old name-lexiconwith
names occurring in the Stockholm
telephone directory. The morphology
approachs especiallysuitablefor names
in Swedenbecausehey are often multi-
morphemic. From the morphology
analyser morphs with stress and
boundarymarkersare obtained.A setof
phonological rules merges these into
completetranscriptions.The namesthat
were not transcribed by TWOL are
processedby the ordinary Swedishetter-
to-soundrules adjustedfor names.The
foreign names are first run through
language-specific letter-to-sound rules
with languagespecific phonemesThese
phonemesrethenmappedo the closest
Swedish equivalents.

All nameswvere manuallycorrectedby
the same person in order to obtain
consistencyDifferent tools were usedin
this processranging from UNIX scripts

to the KTH text-to-speechsystem.The
method of correcting the transcriptions
using bothorthographytranscriptionand
synthesisedpeechtasprovento be both
fast and efficient [3].

NORMALISING SPELLING OF
NAMES

Peoplewith ordinary namessometimes
make their names more unusual and
“interesting” by spelling them in an
unorthodox way. To address this
problem we received a list from the
SwedishPTT with different spellings of
the same names.

Theuseof different spellingsseemdo
be more popularin Swedenthan in the
other four languagesexaminedin this
paper.In Swedishonly 81% of the first
nameshavea singlespellingcomparedo
97% in Italian, where a sequenceof
namess usedto makethe nameunique.
Swedish first names have up to 24
different spellings,Italian nameshaveup
to 6. The different spellings do not
always follow ordinary orthographic
conventions One practicethat has been
observedis the insertionof "h", Bhlom,
anotherthe useof "x" insteadof "ks" in
namesending with “son”, for example,
Ericxson. Some other popular replace-
ments are: s-z, k-q, k-c, a-aa,
0-o0e, O0-eu, i-ie, f-ph, v-fv,vow.

The spelling of the namesmust be
normalised in order to simplify the
automatic transcription.
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Figure 1. The KTH-system for transcription of names.



A STUDY OF THE FIRST NAMES
IN FIVE LANGUAGES

To exemplify the problems of

transcribing names with foreign origin the Sw En Fr Ge It
databasescontaining first names from B T T =
Great Britain, France, Germany, Itapnd ?1 . ? g ? 13 ? 70 3 11
Swedenwere examined.Thesevaried in ri7lnislrisln 7lei o
size from10000in Swedento 35000in 1i7lae 71171 6li s
Italy. (See Table 2) L7 0lr i elnisllisln s
Table 2. The number of transcribed first s 6|l s]leis|r 5|r 8
names in the five databases. ei6|iia|lmis|ois|lie6
tida]lsialsialkiafltis
Sw__|En | Fr Ge |It miale aldi ale a|m 4
10461 | 16111 | 12383 | 31979| 35013 ki4a|lmia|ltia|lsia|lji 4

Table 4. The most common phonemes in
the transcriptions of first names, with
percentage figures to the right.

The differencein size of the databases
could be adjustedby selectingthe 10.000
most frequent names, but since the
frequency only was available in the
Swedish databasethe databasescould
not be truncated. All the transcribed
names are used in the study.

The structure of namesdiffers from
commonwords, since namesften move
with peopleacrossborders,andadjustto
the new language.Table 3 shows the
meannumberof lettersand phonemesn
the first namesand in the 10.000 most
frequent common words [1].

Table 3. Mean number of letters and
phonemes in First Names (FN) and
Common Words (CW) in the languages.

letters | letters| phonemes| phonemeg

inFN | incw | in FN in CW
Sw| 74| 7.4 5.6 6.9
En 70 7.1 5.6 6.0
Fr 89| 7.6 6.3 5.2
Ge 8.1 8.7 6.2 7.8
It 10.7| 7.4 9 6.9
The nameswere transcribedin different
phonetic  alphabets with broad

transcriptionsTo be ableto comparethe
transcriptions done in the different
languagesthey were convertedfrom the
various phonetic alphabetsto IPA. But
sincebroadtranscriptionswere usedthe
actual realisationof individual phonetic
symbols will vary from language to
language.

The mostcommonphonemesn each
language’s first names are shown in
Table 4. The table showsthat the most
commonphonemas [a] in all languages,
except for English where it is ths].

In all languagesgexceptltalian, the ten
most common phonemescover about
60% of all occurringphonemesln Italian
they cover 77%. Italian has the least
numberof phonemeg28) but the largest
number of phonemesper name (9).
Swedishand English, however,havethe
largestnumberof phonemegabout40),
but the smallesnumberof phonemegper
name(about5.5). If you pick the names
from eachcountry that containsas many
as possibleof thesephonemesyou get
the following names:

SwNils-Einar [nilsejnar]

En Alexander [eeligzandor]

Fr Alexandrine-Marthedleksandrinmart]
GeWeichselgartner  [vaiksolgertne]

It Vittorio-Emanuele [vitorjoemanuele]

The databasesltogethercontain 88.000
different names. 79.000 of these only

occurredin onecountry,981 occurredin

all five. The length and stressmarkers
were removedfrom the transcriptionof

thesecommon 981 first namesand the
transcriptionswere compared.Table 5

shows that the mosimilar languagesre
Swedish-Germamand French-Italian,and
those that are most dissimilar are
German-Italianin Italian foreign names
often get an Italian spelling, for example
Jesus is spelled Gesu in Italy.

Table 5. Number of names that get the
same transcription in the language-pairs

Sw | En Fr Ge It

Sw - 115 121| 201| 113
En 115 - 116| 115| 102
Fr 121 116| - 102| 193
Ge 201| 115| 102| - 87

It 113| 102| 193| 87| -




Table 6. The pronunciation of an initial J in first names, number of occurrences. The
likely origins of the names are indicated within the parentheses.

Swedish English French German Italian
j 458 dz 642 z 858 j 558 j 188
6 31| j 50(sw,Ge)|dz 37 (En) |d3 29 (En) | d3 79 (En)
(Fr,Sp)
S 12 (Fr) z 12 (Fr) j 14 (Sw,Ge)| 3 24 (Fr)| i 19 (Fr)
dj 3 (En) h 6 (Sp) X 9 (Sp) X 4 (Sp)| x 17 (Sp)

When examining the databasest was
noticedthatthe letter J in initial position
got quite different transcriptionsin the
five languages (See Table 6). The
different ways it can be pronounced
seem tdbe dependentf the likely origin
of the name. The names that are
consideredo be of a certainorigin get
the pronunciationof “J” that is most
commonin that languageor is mapped
to theclosestonein the nativelanguage.
English names are mostly transcribed
with [j] in Swedish,but in somecases
the [dj] have beerusedto imitate the
English [dz]. Spanishnameslike Juan
[xwan] has been transcribedwith the
samephonemesn German,Frenchand
Italian, but [puan] in Swedish and
[hwan] in English.

CONCLUSIONS

The transcription of foreign names
presentssome problems. There are a
number of factors that influence the
realisation of a foreign name:

» the level of education in foreign
languages
» the phonemeinventory and prosody

of the foreign name is frequently
adapted to the language spoken

» the contextin which it is produced,
such as the receiver of the message.

The work on ONOMASTICA has
shown that there are a number of

decisions that have to be made, such as:

Q1 How to transcribea foreign nameif
you don’t know the origin

Al Use the same pronunciationrules
for foreign names as for native:

The Swedish name Greger ['gregor]
gets the Dutch transcriptiotxiexor].

Q2 How to dealwith foreign phonemes
that do not exist in the native language.

A2 a) Map theforeign phonemedo the
closest native:

The EnglishnameWinston ['winsbn] is
transcribed'yinsbn] in Swedish.

b) Enlarge the native phoneme
inventory:
The English phonemedo] and [0] are
added to the Swedish inventory to get

Heatherhedsr] and Keithki:0].

Q3 How to deal with
graphemes.

A3 a) If therealisationof the grapheme
in the foreignlanguagds known usethe
closest native phoneme:

The Swedishtown Goéteborg[je:tebor;j],
is transcribed [jeteborg] In Greek,
where the Swedishway to pronounce
“0” is known,butit hasto be mappedo
the closest Greek phoneme.

b) If therealisationof the grapheme
is unknownmapit to the closestnative
grapheme:

Goteborg is mappedto Goteborg in
Spanish and it is transcribegbfepor].
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