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This paper presents the development off
“umpu?er programs used for transcribiing French
text inko phonetic speech. Based un an earliex
program Moggs & Teescases, LYY made of o set
of gume U0 texteto-phonetics rules and o o
compact set of prosodic eules For synthetic
speech, the present research was primerily

aimiing at dwvvlap%nq ihe best possible algorithm
i( avcouat for practically any word in the
French ganeral loxicon, ag opposed to nost
ivequent ly used words only.  In order to
conygid hly enhanee the o nal rules, theuse
. were gystematically teoled against & 50,000 woxvd
Feench peonunclation dictionavy and an Lqually
dmportent corpus of texts which were all enterved
in an IBM PC-XT. At the seme time, o set of
syntactis rules weas developed for most liaisons,
mandatory and forbidden, and homegraphs to be
found in French speech. The result is a set of
some 4,000 conversion rules. Tested against the
50,000 words of the pronunciation dictionavy,
they yield o low percentage of error. Errvoes in
text are similarly minimal, and duc mainly to
foreign (Fnglish) words. To ellow faster
programinig, while eccounting for most commonly
used words in French, a cowpact set of 2,000
vules has been developed. [t is essentially
based on o statistical wnalysis yielding most
FveqULntly used gencral rules. The aim of both
algorithas has boen to make possible hetter
text- tDuspLBCh software for French.

Je

The transcripticn programs operate by
pattern matching the nource text with the set of
text-to-gpesch rules.

The system is actually a three pass one.
The fivet, the primary objective of the
vesearchyoonverts any text using the traditional
gpelling asystem into phonetic symbols using the
International Phonetic Alphabet (IPA). A rule
has thus the general forms

context) [text] contextg = phonetics;

This reads: in a given context, if any,
indicated at left and/or right of brackets; the
wrltign form involved in the rule ylelds the
: representation appearing in the second
the equation. For instance,

uanjjy (cfe Appendix B)

(axuelf pPPLPUEd hy a apace lndlcutjng that it
must be the start of a lexeme), and no matter
what follows (since there is no space bufore the
equal sign, making the rule applicable not only
to thel but to TaTwan, taiwangis, otc.) should
be pronounced /aj/ (which, in our ad-hoc
phcnPth asysten, see Appendix A, i represented
by ai+
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The second system converts the phonetic
representation into a more specific vhey which
determines the appropriate duvation and
i ioie of each phonemc.  The thicd convenrts
the move specific representation into actual
codes or mnewmonics which are required by a
speesn synthesizer.  Fach phase vses
pUUC';zIy fhe same transcreiption mechanisms.

’ the cource text is transcribed, then

¢ phonwetics ave transcribed, then the
phoinetics are transcribed - all using
ine same procedure.  The only change is the set
of rules being used for each phrase.

=

Dur initiel basic program written in
1979-80 with Peter B. Maggs at the University of
[llinois at Urbana, and acquired in 1983 by the
Catholic School Board of Montreal (CECM) for use
in o secondary school for the handicapped,
consisted of less than a thousand Lext-to-
phonetics and speech synthesis rules - that is
less than the thoroughly veseavched "maximuin®
program of 1,158 rules of Nina Catach (1984).
Ours had been tested against the 5,000 word
Juilland Frequency Dictionary of French Words
(1970), and an equally small corpus of texts
(cfv Maggs & Tresuﬂ.~n, 1980). It was therefore
f'elt that the conversion rules, and, above all,
the treatment off liaison and homographs could
greatly be improved upon, in order to yield
greater accuracy in the phonetic transcripti
of non technicel texts. This was made possible
in the Fall of 1984 after receiving two major
grands from the Social Sciences and Humanities
Research Council ($SHREC) of Canada, and further
agsistance from the University of New Brunswicke

ohjective oi’ the resserch

The research started in the tall of 1984
had a a triple objective.

First, it sought to develop a more complex
aet of phonetization rules for common, standard
French, and not for a gpecific variety of
French, such as the one from France of (uebec.
The rules are therefore based on the
phonological system of "standard" French,
including the nasal vowel /oe/ and the borrowed
English phoneme /f)/ but using only front /a/ to
transeribe the two ¢'s, and /nj/ to transcribe
the dorso-palatal ﬁaaa] ép/ Geminates within
words were generally not accounted for.

The main objective was to develop the best
possible set of rules for transcription of any
wored in texts based on the general lexicon of
French. Yo this effect rules should yield o
correct transcription for most frequent cases of
homographs, and most commonly used "exceptions”
and rare words.

The algorithm thus developed was intended

for efficient use in micro-computers. In an
effort to achieve accurate transcription, one
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had to be careful nolt to overextend the
program. A balance had continually to be struck
hetween writing rules that cannot possibly he
finite, if aimed at exhausting all the
possibilities of the lexicon and of speech, and
program manageability and efficiency. The task
of attempting to take into account new
exceptions to the rules, and all possible
contexts for homographs and liaisons, without
mentioning English words and abbreviations, is
virtually never-ending.

3. Approach

Various constraints influenced the approach
taken.

3.1 Constraints

The approach followed was contingent on the
various constraints under which research had to
be conducted (over a three-year period by a
computer programmer and the main investigator,
with a full teaching load). Research had
therefore to be based on the original program
developed four years earlier. An overhaul of
the set of rules taking into account
syllabification and the graphemic system of
French as set forth by N. Catach (1980) was not,
for all practical purposes, possible.

Consequently, if the above-described
phonological system chosen for representing
common French pronunciation little differs from
the one used by N. Catach (1984), our graphic
system is not always based on graphemes, now
considered as the units in this system. As a
result, for instance, we have rules for the
graphic forms aill and ail instead of rules for
the graphemes ill and il preceded by a. This,
and the lack of syllabification, is no doubt a
cause of some lesser efficiency in the text to
phonetics correspondences. Whereas N. Catach's
program consists of 240 basic grapheme-phoneme
rules, ours is made up of some 325 such rules,
directly evolved from the original basic
program.

However, as said earlier, our primary
objective in the present research was to
correctly transcribe the maximum number of words
belonging to the general lexicon while dealing
with homographs and liaison in discourse in a
more sophisticated way.

3.2 Tools

In order to greatly improve upon the
original program, rules had to be tested against
large corpuses.

The first was made up of the French
Pronunciation Dictionary by A. Martinet and
H. Walter (1973) based on actual usage, and not
on a prescriptive norm. The dictionary is made
up of some 50,000 words, out of which 10,000,
chosen for the investigation, register
variations in pronunciation. A computer program
was written for checking the pronunciation of
each word, as given by the program rules,
against the first - or only - and any other
pronunciation registered in the dictionary (cf.
Appendix C). Statistics of matches against

first, second... tenth pronunciation were
simultaneously computed, as shown below for all
words starting with letter a:

~~~~~~~~~~~~~ ~#> File Statistics
Total words in file s AR22
Total words checked P
Total words listed :
Total number of matches:4022 %=93.064
= ===« Breakdown of matches :

Matches in pron # 1 are:3630 %1=83.99
Matches in pron # 2 are: 372 %= 0.61
Matches in pron # 3 are: 14 /= 0.32
Matches in pron # 4 are: 2 A= Q.05
Matches in pron # S are: 2 4= 0,05
Matches in pron # & are: Q%= 0,00
Matches in pron # 7 are: 2 %= 0,09
Matches in pron # 8 are: 0 4= 0,00
Matches in pron # 9 are: 0 %= 0,00
Matches in pron #10 are: O Z= 0,00

~~~~~~~~~~~~ #> Neutral File Statistics
Total words in file 14522

Tatal words checked 34
Total words listed 1525

Total number of matches: 4274 4=98.49
s=asse=as=) Breakdown of matches s
Matches in pron # 1 are:4039 %2=93, 45

2

Matches in pron ## 2 are: 225 %= 5,21
Matches in pron # 3 are: &4 Y= 0,14
Matches in pron # 4 are: 4 Z= 0,09
Matches in pron # S arae: 0 Z= Q.00
Matches in pron # & are: 0 4= 0,00
Matches in pron # 7 are: (] Q.00
Matches in pron 4 9 are: O %= 0,00
Matches in pron # 9 are: O 7= 0.00
fHlatches in pron #10 are: O Y= 0,00

As a result, non matches as recorded on
print-outs allowed for systematic correction of
faulty rules, and, consequently, continuous
improvements to the algorithm. It was moreover
possible, when a word was mispronounced in the
dictionary or in a text, to detect which rule,
or ordering, was involved. The following
example shows how all the rules involved in the
pronunciation of a word could be listed:

[]
[]
fpi=pp

[elcC=eh

[eh]=sh

[bl=bb

[1]=11

pechbl[en]de =ehnn
[d]=dd

[e]-=

[ =

French: pechblende IPA: ppehshbbllehnndd

0uou

As numerous non matches - not considered as
genuine pronunciation errors but rather as
possible variations - resulted from
transcriptions with open instead of closed
unstressed, vowels, or vice-versa, in the case
of E, 0 and EU, the neutralization applying to A
(selection of one phoneme, the front one) was
extended for correction's sake. Real
pronunciation errors were then made to stand-out
in the print-outs, and facilitated systematic
correction of errors in the rules. As far as
the graphic-to-phonetics rules themselves are
concerned, to the exclusion of other types of
rules (for liaisons, homographs, etc...),
correction stopped when it was felt that the
rules produced an optimal phonetic transcription
(ef. Appendix D) considering the system used.
Given the fact that there are many permitted



variations even within standard pronunciation,
in particular in unstressed syllables,
compromises had to be often reached in the
development of the rules.

It should not, however, be construed from
the uss of Martinet & Walter's dictionary that
it wag used as a model of "good" French
pronunciation to be reproduced. It was
basicaelly used, as mentioned earlier above, as a
tool for syatematic corrections of the rules, as
well as a reference dictionary registering
variations in pronunciation. In the development
of the conversion rules between graphic forms
and their phonetic representation, constant use
was made of other reference works, mainly of Le
Petit Robert (PR) and the Dictionary of
Pronunciation of A. Lerond (Larousse, 1980). In
Fact no effort at all was made to reproduce some
features to be found in the general
pronunciation revealed by the data such as the
pronunc iation of geminates and the use of

/68 /ve/ES .

The second corpus, made up of texts, as
opposed to lists of single words, also consisted
of some 50,000 words. These were mainly
articles found in French and Quebec general
information magazines. They were not only
intended as a further way of checking on
graphic-phonetic rules but, above all, as a
means of enhancing rules for liaisons and
homogr:aphs.

He will now briefly discuss two major areas
oit which the research focused.

. {reatment of liaisons

I{mprovements to the earlier basic program
procecded along two lines: a) increasing the
number of words causing obligatory, and to a
lesser extent semi-obligatory, liaisons; b)
vefining on rules taking more liaison contexts
into account without creating forbidden liaisons
at the same time.

4.1 Selection of words waking up lisison rules

Here again, a belance had to be struck
between the will to take as many liaison,
contexts into account, and the over extension of
the rules, not to mention that absolutely all
liaison possibilities cannot be allowed for
gelection or words causing liaison - to be added
to lists in original program based on Juilland
frequency list - was further made a) according
to frequencies given in the Basic Orthographic
Lists or LOB (Catach, 1984); b) linguistic
awareness, since it was no longer a matter of
focusing on a 5,000 but on a 50,000 word
lexicon. Memory limitations on the program
contributed moreover all along to reduce the
list of lieison rules as much as possible. To
this effect, semi-obligatory liaisons were
generally only entered for verbs, and the
decision was finally taken because it was felt
they made comprehension of synthetic speech
easier.

The program includes close to 300 -~ mostly
obligatory - liaison rules, out of which some
180 for adjectives alone. Here is an example of

such a rule (cf. Appendix B)
villain JL=ehnn;

It reads in a liaison context L the masculine
adjective ending is pronounced like the
feminine.

In the earlier programs, all liaison rules
looked like the above. Liaison was always
applied, except before a consonant or so called
aspirated h words. These have to be listed, and
liaigon is prevented before them through the use
of a macro symbol referring to their list.
However, applying liaison to all other vowel
initial words is bound to cause unwanted
liaisons such as in:

I1 est vilain et réussit
4.2 Use of macros

It was consequently necessary to introduce
constraints on the context of application of
liaison rules, and this was accomplished through
the use of two different macro symbols. The
first, E, prevents application of the liaison
rule only before & consonant initial or an
aspirated h word. The second, L, restrict
liaison before entire parts of speech. In this
case before prepositions (P), relative and
interrogative pronouns (R), conjunctions (J) and
verbs (B). These complex macros - as opposed to
aimple ones such as V for vowel and C for
congonant - therefore require lists of words to
be available to the system. To increase
efficiency, such lists had to be drawn and
ordered in terms of the frequency of the words
to be included.

By preventing liaison before vowel initial
words belonging to specific parts of speech
represented by other macro symbols, and included
in lists available to the system, the use of the
macro symbol L in liaison rules allows for a
correct transcription, without liaison, of

remier, usually a determiner, in such a context
as followss

Le premier/et mon second se ressemblent.

It must, however, be obvious that the
treatment of ambiguities, in the case of liaison
or homographs, through the immediate context of
the word involved in the rule, has its
limitations. Besides the fact that all parts of
speech are not represented, macros and the lists
they make available to the system are far from
being exhaustive.

4.3 Use of hard vs. soft hyphen

The presence of an hyphen after, or before
a word, or part of a word, to which a liaison
rule applies, is bound to modify the nature of
the liaison. For- instance, if finel s in états
can be pronounced /z/ in des Ctats unis par_des
liens économiques, liaison must be made in les
Etats-unis. Similarly a third person singular
verbal ending in d should be pronounced /t/ then
followed by an hyphen and a perscnal pronoun
(inversion of the aubJect) whereas liaison is
optional or forbidden in other cases.
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For such reasons, two different types of
hyphen were introduced. The presence of a hard
(H) in » rule will veuse the yule to apply unly
if there is a hyphen in the text. The rule:

[ed HVzeeti

will meke the final ed be pronounced /et/ in a
llalson context such as in sied or
terre, and only in such cases of

‘mandatory hyphen.

Use of hard hyphen has thus several
advantages as it restricts the application of a
rule, in liaison ag well as other cases, and
therefore reduces ihe overall size of the
program. It proved particulacly useiul in the
cage of compounds. For instance, it allows for
generalization of liaison involving the final
consonant of the first elenent of a compound, as
ing

[tIH=tt; (pot-au feu; and also dit-il...)

Any such generalization will of course
entail listing rules accounting for exceptions
want) and will cause some new compounds
incorrectly pronounced (restaurant-
anj.

On the other hand, the use of a soft hyphen
(~) in a rule will allow the rule to be applied
whether the word is or not preceded and/or
followed by an hyphen. The rule

~mar[s] =ss;

will cause pronunciation of the final s whether
the word appears on its own, is found in a
compound {champ-de-mers) or in a phrase such as:
en février-mars. Ihe use of soft hyphen helps
solve the problem of the unsystematic use of
hyphen in French compounds, thus reducing
pronunciation errors in computer processed
texts.

S Treatwment of homographs

As above mentioned, use of macro symbols,
reflerring to special lists of words available to
the system, makes possible generalization
concerning the context surrounding graphic forms
appearing in rules. They were particularly
ugeful as new symbols were created to this
effect, in the treatment of ambiguities, which
constitute a major problem to be solved in
developing text-to-phonetics rules for French.
There are numerous cases of homogrepha in French
involving various problems (le bus vs. tu hus;
nous inventiona des inventions, etcese)s  The
most complex and frequent one no doubt involves
the ~ent final not pronounced in verbal endings
but ofherwise pronounced /a/. This case will be
used to illustrate our general treatment of
ambiguity in pronunciation, as summed up in the
following charts

TREATMENT OF -ENT
CATEGORIES

I Rules for adjectives causing liaison
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ex.: appor(ent) Lz/at/;
I Other exceptions IN -ENT
ex.s  abriv(ent)=/d/;

JII Rules of desambiguisation (in tewms of
graphic forms of endings)

ex.s em(ent)=/8/3
1Y Syntaxic rules

ex.: I Wlent)=zy (ils affluent)
v Homographs

ex.s S afflulent)=z/a/;
(un affluent va. ils af fluent)

VI  General rule: (ent)s;

In the order of application of fUlP
Part [ is made up of most freguent -
adjectives invelved in liaisons. Part Ii
included all freguent words whose ending is
pronounced and cannot be derived from ysneral
rules (around 200). Part IXI is made up of
general rules existing in the earlier program,
and taking into account the immediate context
before the -ent final. For example, all words

ending in -ement have their final pronounced.
Part VI constitites the most genoral rule,
whereby the tfinal is not pronounced. Pexts IV
and Y were additions to the program, and make
sbundant use of macro symbols in an effort to
reduce ambiguity by defining the context beyond
the immediate graphemes preceding the form on
which the rule bears.

For instence, the rule
I Wlentl=; (ils affluent)

where I can be any personal pronoun

and W 1s any lexeme, or part of it, preceded by
2] apaue, cauge any final -ent, in a word
immediately preceded by a personal pronoun, not
to be pronounced.

Similarly, the rule

T AWWs Went] =3 (les trés heureux
parents rayonnent de
joie)

makes uae of I, for plural determiners, snd A,
which can be any adverb from a special list or
nothing.

The program includes some 100 rulea uf the
kind, which evolved from the analysis of the
texts. They were tested against thoae and such
nonsense sentences as this one, correctly
trangcribed by the programs Les parents du
préasident président en occident le serpent et
gerpent le froment de 1'opulent président.
Naturally the same rules that produce a
correct pronunciation in the above sentence,
could produce errors in others. It ie vbvious
again that this treatwent of ambiguity is not
error proof for several reasons: 1) mors remots
contexts then the ones that can be defined by



such rulos ore sometimes invalved; 2) not all
parts of speech, in particulaer adjectives, arce
essented by a macro symboly 3) special lists
made available to the systen are not exhaustives
4) in the present wtote of the progeam, some
nymhn!o oould not indifferently be used right
and et of the brackeots in the rules, thus
'v‘&}{xtl,‘]'.()!iillg goneralizationg 5) Finally, it
iee wphisticated gemantic and syntac
lysis to interpret certain coses of ambiguity
\;l., ont tous leurs livres) ov sociolinguisiic
ioa (plus). Only the use of huge corpuses

of texts will Fest the correctness of the rules
developad for dealing with homographs in
Yrenche  Time and memory limitations prevented
aiy Fuebher developmsnt of the rules; wh.a.a.‘:l
sypene bo be adeguate for all practical

i and in the present state off the

In the absence; and impossibility, of one
noen of French pronuncilation, there can be no
absolutely rigorous method of evaluating the
coviectness of graphic to phonetics rules,
especially in the discourse. The dictionary of
pronunciation ente: into the computex in vredesr
to test our wules has nevertheless allowed fox
an assessment of the rules developed as applied
to a léxicon.

Hol Roce

. of yule sorrssbuses

The prommciation of each headword by the
rules ceuld be matched against eny pronunciation
registersd in the dictionary, and words not
matehing first pronunciation were listed; ns
shown ir the treatment of the First page of the

stionery (of. Appendix C). Matches, with or
ithout neutralization of double timbre vowels,
vould then be cowputed as shown in the
stabtistice for letter A (cf. Appendix D).
Statistics Tor the entire dictionary indicate a
V8. 9% ond 96.2% watch averagoe respectively with
ox w1nhmu1 neutralization, Matches against the
rat pironunciation only average respectively
H1.65 and 89.7%. It should be noted that a
proportion of errors is caused by treatment of
some graphic signs used in dictionary (hyphens
aid apostrophes found in Lompnundn cte...) and
that our use of /nj/vorn/, /&8/ for some of the
dictionary's /& / and the fact that the rules
did not gﬂnvrally attempted to produce geminates
Likewise failed to produce matches. The sole
purpose of the above-mentioned statistics iu Lo
help give a general idea of the performance of
the rules as applied to o pronunciation
dictionary.

Jopsent of a conpsch set of

Stutistics were computed on the application
of all the rules to both corpuses of 50,000
words euch - lexicon and texts. For instance,
sules applied more than 10,000 times or so are
the Foliowings

32 248 25 515 izis
31 99[] 18 822 =) o
26 {Final) 17 325 d=ds
25 17 068 =3

16 948 m=ing 1% 915
15 725 (0)C= 12 478
14 382 & 10 631
14 9 457

» statistics conld also be used to
deta the Trequency of cach grapheme. \
indisate, for instance, that the froquency for
ay ooand 8 has boen ledpen,Livcly 9%, 2% and
Tens than 1% compared to D2%, 1% and 1% as
quoted by W. Catach (1980).

The erdering of pules was also coni'beed by
the statisties, as more general rules should be
applicd more often than roules listed before in
the prowran.,

Finally, during the somewhat Limited Cime
alilowed for the resverch, statistics on
frequency of application of the rules wove
mainty exploited to develop a more compact
program for Faster use with a speech
asyithesizer. Without going into particulars
heve, the least applied rules, that is under ton
Limas or 8o, were oliminated, unless it was {olt
that the low frequency was mainly due to bhe
unsufficient sixe of the corpus of text (made of
gome 50,000 worda)s We therefore tuened to a
shorter dictionavy of some Lw,[JU{] wm d\,, .o
Mouveau Lorousse des débutants,
canadienne (19817 For help in sc ) Lik
5 to be kept. The selection process
resulted in a "(-Dmpmt" set o 2,000 »ulos, t
the size of the "complete" program. Hoth set
include some 200 rules for English words. They
give an acceptable pronunciation for roughly )/‘:
af Fnglish words Likely to be found in o Freach
dictionary. 1t is estimated that avound 350
rules ove needed For the %00 non integeated
fnglish borrowings registered in the dictionary
used. This represents o ratio of 2/% of o rule
for cvery bEnglish word taken into scecount!  With
regurds to length of the sules and erficiency of
the program, English words, as well as proper
nouns and abbreviations (0.N.V.), constitute
complex problems still to be solved.

'
1
B

1wl
I3

Finally, statistics on the application of
vules to corpuses could be directly used to
completely reorder the rules according to
frequency, and therefore greatly increase the

sfficiency of the program. This, and other
matters touched upon, would be sufficienti to
prove that, although far less complex to develop
ithan rules for speech synthesis itself,
text-to-phonetics rules for French will vemain a
good field.

Catach, N., |.'

Mathan, .

s orthographiques de hese,

t.evond, /\.,, Dic _}g)ﬂnm;gﬁdv la plonon(,lnimn
Paris, Larousse, L9860,
Martinet, A. et Waller, Ha, D1

B

omeire de la

[9/10‘"'
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Trescases, P. et Maggs, P.B., "De 1'écrit &
l'oral. Un programme sur ordinateur pour
machine d parler & l'usage des aveugles
francophones", Le frangais moderne,
juillet 1980, nO 3, pp. 224-244.

Le Petit Robert, 1978.

Nouveau Larousse des débutants, édition
canadienne, 1981.

APPENDIX A
TABLE OF SYMBOLS

Phonetic Dictionary/Computer  Program Output

<4 —_— aa

[ C~
" <’u s €
< en

oh

> [ e oh

 ——

S — &N e oe

D Ja= R < REUGUNm D

i) S un

[ —— y‘, it UL

— & ———e— . BE

o= e th

JRO— — o e BW

: o

. ng

+ sh

e = zh

'Y eu

a a aa

b b bb

¥4 e z e s zz

The following denote how the accents are
transcribed when text is input:
ACULE tovsnresnrsannss &
GLAVE vreenvevnernnees O
Circumflex seseeececes *
Diaerisis «ceveesecnss +
Cedilla eovecenncenssa %
APPENDIX C

LIST ERRORS ON 1ST PRONUNCIATION

a IPA: aa
@ (abcjlmpvwx) - ah NEUT Match
a {dgknrty) - aa Mach Neut Match

an- IPA: an
an . aann

abaisser IPA: aabbeessee
ab¢se (cdgjlpvw) - aabbehssee NEUT Match
abese (bkmnrtxy) - asbbeessee Match NEUT Match

abasourdissant IPA: aabbaazzuurrddiissan
abasurdis@™ (ackmnptvw) - aabbaassuurrddiissan
abazurdis@~(djlrxy) - aabbaazzuurrddiissan
Match NEUT Match

APPENDIX B

RULE LISTING

i Cal Jguer =emi
Lal =aa; [Lailguez =ea;

Ca>l=aa; . Cal Jgued=eay
urlaeus] =eeyyus} Cailguisea;
Lae<l=aaee; [ailKer =aej
CaerI=aaeh; Cai JKez =ee;
Caalechne =ahj Lai IKe<=aay
mlae+l=aachs LailKi=ees
mlael=aaehy LailKu=ae;
-plaellla-=aarhs CaimiVauaghmmg
tCaell =aaaeh; Catml=en;
Cael=ae; LainlV=ehnn;
Lai#*#1Car wee; certfain JlL=ahnn;
Cai%1Cez w~ge; prochfain JlL=ehnnji
Lai#lCed=neay slain JL=ehnn;
Cai*]Ci=en; soudfain JlL=ehnn;
Laiwl=ph; viain iLsehnn;
difai+n) =aaiinn; villain lL=shnng
JLai+n] waaiinng Cainl=en;
Lai+lV=aaji; Ca%l=aa;
samourCat+] =aajj; flaiJsVweug
—tlai+leaaij; asslail =aajj;
thiai+lwaajj; glatl =ee;
fai+l=aaiis Cai J=ehy
Laient JH=ehtt; LalnV=aa;
Caient JE=ehtt; Calnn=aag
Caient l=eh; ~grlands~IL=anzz}
slalieltt=ehjjeh; ~Lanlh=aanng
glaie] =ea; cylanlhydriqua waann)
[alalCelweaa; dlans JE=anzz;
(atelCimae; dlanwsl wany
vrtaies Jl=eezzj dlanl w=aannj
Caielwah; hetmlanl =aannj
Ca%illdi1V=aaiis karmlan] =aannjg
Caillile =aajjiis ombudsmlanl =aanny
jolaillilemaall jj; planJhelledni=aann;
Ca*illlV=aajj} pirlanlha =aanng
failliV=aajj; slanlheddrin=aann;
CaillV=ehlly ~Candl-=ghnndd;
cocktlaill=ahll; ~barmLanl-=saann;
Caill=aajji ~fLanl-=aann;
LailCar =ee; gentlemlan] =aanni
LailCaz =ee; -mlanl-=aannj
failCel=ee; recordmlanl =aann;
LaiICi=ea; Canl=an;
Lai ICumea; {almV=aa;
Cailgner mee; {almm=aa}
Lailgnez =eej rhlamnlaced<e =aammnn;
Lai lgne<=eea; Calmn=aaj
lailgrier =em; Lam)b=any
APPENDIX D

1' europe un re*ve impossible ?
11 ewrrohpp un rrehvv enppohssibbll?.

non |
nNon .« .

1" europe existe , elle ne s' est j' amais aussi
bien portéce !

11 ewrrohpp ehggzziisstt /. ehll nneu ss eh zh
aammehzzoossii bbjjen ppohrrttee..

des europe<ens convaincus de 1' avenir de leur
continent ,

ddeezzewrrohppeeen kkonvvenkkyy ddeu 11
aavvnniirr ddeu lleerr kkonttiinnan /.

on en entend beaucoup .
/ohnnannnanttan bbookkuu. .

mais parfois , le lieu d' oudl' on parle importe
autant que ce qu' on a a> dire : bruno kreisky
/mmeh ppaarcffwwaa /. lleu 1ljjew dd uu 11 oo
ppaarrll enppohrrtt /oottan kkeu sseu kk ohnnaa
/ea ddiirr /. bbrryynnoo kkrrehsskkii.

» 1" ex-chancelier d' autriche il a pris sa
retraite 1' an passés,

/+ 11 ehkksshansseulljjee dd oottrriish /iill aa
pprrii ssaa rreuttrrehtt 11 an ppaassee /.



