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Abstract 
Names are common in most text-to-speech applications. The letter-to-sound rules 
included in these applications ofren cannot handle names, since the rules usually 
are designed for ordinary words. A multi-lingual dictionary of names occurring in 
some of the European languages has been developed within the Onomastica 
project, that is a European Linguistic Research and Engineering project. The 
Swedish part of the project was done at KTH, where a transcription system for 
names was developed. The structures of Swedish names dzfler fiom non-name 
words - but their multi-morphemic structure make them suitable to analyse with a 
morphological analyser. To be able to develop this the names in the Swedish 
telephone directory were studied. The morphological analyser is used together 
with a set of context dependent rules to transcribe Swedish names. Names of 
foreign origin require special transcription methods. 

Introduction 
Speech synthesis is being used in many infor- 
mation systems today. One of the most used 
systems with speech synthesis is the reversed 
dictionary service in the United States. In this 
system the name and address of the subscriber 
with a certain telephone number is read by a 
speech synthesizer. Names are different in their 
structure compared to ordinary words, and 
because of this the normal letter-to-sound rules 
used in general text-to-speech systems are 
inadequate for the transcription of names. Name 
transcription procedures and name dictionaries 
have to be developed to deal with the name 
pronunciation problem, 

To provide the European Community with a 
name pronunciation resource a European 
Linguistic Research and Engineering project 
was established, called the Onomastica project. 
This project has produced transcription 
techniques and a pronunciation dictionary of 4.5 
million European names. This dictionary has 
been published on a CD-ROM. 

The structures of Swedish names differ from 
the structures of non-name words. Different 
techniques used to transcribe names, concen- 
trating on a morphological analyser are 
described by Gustafson (1996). The KTH name 
transcription system uses a Two-level morpho- 
logical analyser (Koskenniemi, 1983) together 
with a set of context dependent rules. The use of 
morphology has proven to be satisfactory when 
transcribing names (Coker, Church, Lieberman 
1993). 

There are a number of factors that influence 
the pronunciation of a name. One of the most 

difficult to handle is the origin of the name 
(Gustafson 1995-96). 

Results and conclusions 
The work that have been done within the 
Onomastica project has a bearing on speech 
synthesis and speech recognition of names. The 
main results of the work are: 

The names in the Swedish telephone 
directory have been analysed and data about 
their structures have been collected. 
A grapheme-to-phoneme conversion system 
for names, with a word error rate of less than 
lo%, has been developed. 
The transcription system has been used to 
produce a pronunciation dictionary of almost 
200,000 names, that can be used in various 
text-to-speech systems. 

There are a number of factors that influence the 
pronunciation of a name: the origin of the name, 
the dialect of the speaker; the context in which 
it is produced, and so on. The work described in 
this paper has used names that were common in 
the telephone directory 1993, and they were 
transcribed according to the pronunciation of 
standard Swedish, i.e, the language of the 
author. New names are continuously introduced 
in Sweden, either by the inventing of new 
names by Swedes, or by introduction of foreign 
names by immigrants or from foreign, mainly 
American movies. The spelling and pronun- 
ciation of foreign words are gradually changed 
according to the phonotactics of the native 
language. First name fashions change rather 
frequently. This causes parts of the 
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pronunciation dictionary to be outdated after a 
short time. The Swedish name pronunciation 
system that has been developed will therefore 
be useful, since the rules are easy to adjust 
according to some general pronunciation shift. 
New surnames that follow the structures of 
Swedish surnames, described in this thesis and 
implemented in the Twol approach, will be 
covered automatically. 

The resulting dictionary and transcription 
system are already incorporated in our text-to- 
speech system. The grapheme-to-phoneme 
conversion in this system is done in three steps: 

1. Lexical look-up 
First the words are looked up in a domain- 
dependent dictionary, for example the Waxholm 
lexicon in the Waxholm project. Then the 
lexicon of the 107,379 most common Swedish 
non-name words is consulted. Finally a name- 
lexicon derived from the work described in this 
thesis is used. 

2. Morphological decomposition 
The words that were not found in any of the 
lexicons are first analysed by Twol using the 
morph lexicon for regular Swedish words. Then 
a second analysis is performed using the name- 
morph lexicon. 

3. Language identification and letter-to-sound 
conversion by rules 
The remaining words are mostly of foreign 
origin. The origins of the words are obtained 
using the techniques described by Gustafson 
(1996). Then they are transcribed using the 
context dependent letter-to-sound rules of that 
language. Foreign phonemes that do not occur 
in Swedish are mapped to the closest Swedish 
phonemes. 

A problem is how to find the names in a text 
(Wennstedt, 1995). They can be identified by 
examining the case of the words. If all words 
are in lower case, as often in electronic mails, 
some further methods of identification have to 
be introduced. A test has been performed that 
tried to identify Swedish names using trigraph 
statistics. This approach identified 96% of the 
87,000 Swedish names as names. The problem 
is that the names have the same patterns as other 

patterns are more common in names than in 
other words. Words containing these name 
patterns will consequently be identified as 
names by this approach. In our lexicon of 
107,379 non-name words from a corpus of 150 
million words 36% were recognised as names. 
A safer approach is the one used in our text-to- 
speech system, were the name lexicons are used 
only for words not found in the other lexicons. 
In a ideal text-to-speech system all possible 
solutions are generated. Syntactic and semantic 
analyzers are then used for disambiguation. 

The Onomastica lexicon will be used in 
various telephone services, since the Associated 
partners in the project are the telephone 
companies. A reverse directory enquiry service 
is already in operation in Italy as a public 
service handling several million calls per year. 
In Sweden a range of network services and 
facilities using the Swedish name dictionary are 
being developed. 

The Onomastica project will continue by 
including Eastern and Central European names - 
Czech, Estonian, Latvian, Polish, Romanian, 
Slovak, Slovenia and Ukrainian. This will be 
done in a new project (COP-58) funded by the 
EC COPERNICUS Programme. 
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