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EVALUATION AGREEMENT

READ THE FOLLOWING CAREFULLY BEFORE USING THE SOFTWARE. PRIOR. TO RECEIVING THE
SOFTWARE, YOU HAVE SIGNED EITHER A LICENSE AGREEMENT OR A NON-DISCLOSURE
AGREEMENT WITH NUANCE, CONCERNING THE REALSPEAK TELECOM DEVELOPMENT SYSTEM
OR SOME OF ITS COMPONENTS. THEREFORE, REFERENCE IS MADE TO THESE AND AS SUCH THE
CONTRACTUAL TERMS AND CONDITIONS SHALL APPLY TO THE SOFTWARE.

IF YOU HAVE NOT SIGNED SUCH AN AGREEMENT AND IF YOU USE THE SOFTWARE. NUANCE
WILL ASSUME THAT YOU AGREED TO BE BOUND BY THE EVALUATION AGREEMENT SPECIFIED
HEREUNDER. IF YOU DO NOT ACCEPT THE TERMS OF THIS EVALUATION AGREEMENT. YOU
MUST RETURN THE PACKAGE UNUSED TO NUANCE WITHIN SEVEN (7) DAYS AFTER RECEIPT.

1. Grant of Rights
In consideration of a possible commercial relationship, Nuance hereby grants to you, the LICENSEE, who accepts,
a non-exclusive right to internally evaluate and test the software program (“the Software™).

2. Ownership of Software

Nuance retains title, interests and ownership of the Software recorded on the original disk(s) and all subsequent
copies of the Software and Documentation, regardless of the form or media in or on which the original and other
copies may exist. Nuance reserves all rights not expressly granted to LICENSEE.

3. Copy Restrictions

This Software and the accompanying documentation are copyrighted. Unauthorized copying of the Software,
including Software that has been merged or included with other software, or of the documentation is expressly
forbidden. LICENSEE may be held legally responsible for any intellectual property infringement that is caused or
encouraged by his failure to abide by the terms of this agreement. LICENSEE is allowed to make two (2) copies of
the Software solely for backup purposes, provided that the copyright notice is included on the backup copy.

4. Use Restrictions

LICENSEE agrees not to use the Software for any other purpose than internally evaluating the Software.
LICENSEE may physically transfer the Software from one computer to another, provided that the Software is used
on only one computer at a time. LICENSEE may not modify, adapt, translate. reverse engineer, decompile,
disassemble or create derivative works based on the Software. LICENSEE may not modify, adapt. translate or
create derivative works based on the documentation provided by Nuance. The Software may not be transferred to
anyone without the prior written consent of Nuance. In no event may LICENSEE transfer, assign, lease, sell or
otherwise dispose of the Software and Documentation on a temporary or permanent basis except as expressly
provided herein.

5. Warranty

THE SOFTWARE IS PROVIDED “AS IS” WITHOUT WARRANTY OF ANY KIND, EITHER EXPRESS OR
IMPLIED, INCLUDING WITHOUT LIMITATION WARRANTIES OF MERCHANTABILITY OR FITNESS
FOR A PARTICULAR PURPOSE. Nuance shall have no liability to LICENSEE or any third party for any claim,
loss or damage of any kind, including but not limited to lost profits, punitive, incidental, consequential or special
damages, arising out of or in connection with the use or performance of the Software and accompanying
documentation.

6. Termination

This agreement is effective until terminated. Nuance reserves the right to terminate this agreement automatically if
any provision of this agreement is violated. LICENSEE may terminate this agreement by returning the Software
and the accompanying documentation to Nuance, along with a written warranty stating that all copies have been
returned.
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Finnish
Text-To-Speech System

Introduction

This section provides operational instructions for the Text-To-Speech
system for Finnish. It reviews the functionality of the system, and
describes how the user can customize the pronunciation of input
texts. This part also describes issues that are particular to the Finnish
Text-To-Speech system. It introduces the Finnish phonetic alphabet
and discusses some language-specific features of the Finnish Text-To-
Speech system.

Preparing a text for Text-To-Speech

In general, there are four ways to intervene in the pronunciation of
text:

¢ By using control sequences

¢ By entering phonetic input

¢ DBy using a user dictionary or a user ruleset

¢ By using one of the supported APT’s

These mechanisms are described in the Programmer’s Guide.
In this part, however, the specifications for Finnish are fully

descrbed.
Native Character Set

The native character set of the Finnish TTS system is Windows-1252;
it has the printable characters in the ASCII range 1-127 as a subset.
Note that TTS input encoded in another supported character set is
converted to the native character set for that language before it is
processed internally. Consequently, input must be representable in the
native character set even if it is encoded in another character set
supported by the APL

Using Control Sequences

For a description of the various supported markup languages
(independent from the language), refer to the Programmer's Guide.

Realspeak Telecom V4.0 JanuaryDecember 20058 Nuance Proprietary
User's Guide for Finnish Chapter I/7
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Remark: <ESC> represents the escape character “\x1B”
(decimal 27) that generates the ASCII character 27 (Hex 1B).

Below, you can find a quick reference table for the RealSpeak native
control sequences for Finnish. The language-specific support for the
SSML markup language is described in the “SSML Preprocessor™
chapter.

Realspeak Telecom V4.0 JanuaryDecember 20058 Nuance Proprietary
User's Guide for Finnish Chapter I/8
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Quick Reference of the RealSpeak native Control Sequences for Finnish

Sequence Description Range Default Delimiter
<ESC> Volume 0 = silence 80 No
\vol=x\ (x:0..100) 10 = low
100 = high
For example:

<ESC=\vol=10% Voin puhua varsin hiljaa, <ESC=\v0l=90",
mutta my&s melko kovaa.

<ESC> Speech Rate 1 = slow 50 No
\rate=x\ (x:1..100) 100 = fast
For example:

Voin <ESC="\rate=70" nopeuttaa puhettani <ESC>"\rate=20
tai hidastaa siti.

<ESC> Word per minute Voice-specific Voice- No
\rate_wpm=x | (xxx: 1..1000) (see subsequent specific
xx\ table)

For example:

Voin <ESC=\rate_wpm=350\ nopeuttaa puhettani
<ESC=\rate_wpm=110", tai hidastaa siti.

Realspeak Telecom V4.0 JanuaryDecember 20058 Nuance Proprietary
User's Guide for Finnish Chapter 1/9
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Sequence Description Range Default Delimiter
<ESC>Mx Read mode; some x=0.3 2 Yes
read modes are not 0 = character-by-
supported in e-mail character
mode 1 = word-by-
word (not
supported in e-
mail mode)
2 = sentence-by-
sentence
3 = line-by-line
(not supported in
e-mail mode)
For example:
<ESC=M0 Omenoita
{The word "Omenoita" will be spelled.)
<=ESC=M1 Osta vihreitdi omenoita.
{This sentence will be read word by word.)
<ESC=M2 Osta vihreitdi omenoita. Voit ostaa my&s padryndSita.
{This input will be read sentence by sentence.)
=ESC=M3
Banaaneja
Rasvatonta maitoa
Vehnidjauhoja
(This input will be read as a list, with a pause at the end of each
line.)
<ESC>Wx Wait Period 0 = no wait 2 Yes
period
1 =200
millisecond wait
period
9 =1800
millisecond wait
period
For example:
<ESC=W?2 Tati virkettd seuraa Iyhyt tauko.
<ESC=W09 Tati virkettd scuraa pitki tauko. Huomasitko eron?

Realspeak Telecom V4.0
User's Guide for Finnish

JanuaryDecember 20058 Nuance Proprietary
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Sequence Description Range Default Delimiter

<ESC> Long Pause xxx is the No
\Pause=xxx\ duration of the
pause in
milliseconds; the
supported range
1z 1..65335 msec

For example:
Voit lisitd tekstiin taukoja ja midrittad itse <ESC=\Pause=1500)
tauon pituuden.

<ESC>C Continuation | | No

For example:
Ensimmiinen virke loppuu tihdn. Toinen alkaa tisti.
Ensimmiinen virke loppuu tihin. <ESC=C Toinen alkaa tisti.

In the first of the above examples, the text-to-speech system will
detect an end-of-sentence after “tihin™ and hence pause before
pronouncing the second part of the input. In order to make the
system pronounce the entire input as one sentence, a continuation
sequence should be inserted.

<ESC>E End-of-Message | | Yes

For example:
Virke luetaan yhtend ellei sitd ole jaettu osiin.
Virke luetaan yhteni <ESC=E ellei sitd ole jaettu osiin.

In the first of the above examples, the text-to-speech system will
appropriately read the input as one sentence. In the second
example, the system would likewise read the two sentences of the
input as one sentence. The sequence <ESC=E forces the system
to read the entire input as two separate sentences.

<ESC>/+ Phonetic Input No
(L&H+ phonetic
alphabet)
For example:
<ESC=/+'"tes.ti=ESC=/+
<ESC>%x Preprocessing Mode | text = standard Yes
text mode
email = e-mail
mode

For example:
<ESC=%text Lihettdjd: Matti Meikildinen.
<ESC=%email Lihettdji: Matti Meikildinen

Realspeak Telecom V4.0 JanuaryDecember 20058 Nuance Proprietary
User's Guide for Finnish Chapter I/11]



v
Chapter |

Finnish Text-to-Speech system

Sequence Description Range Default Delimiter
<ESC>\tn=x | Guide text address=address Normal | No
\ normalization; mode (not
limited support in e- | supported in e-
mail mode mail mode)
normal=standard
mode
spell=spell mode
The text
normalization
types
corresponding
with the SSML
<say-as> types
are also
supported in
standard text
mode (notin e-
mail mode), see
the “SSML
Preprocessor™
chapter for more
details.
For example:
=ESC>\tn=address\ Hallitusk. 24
90700 Pertunmaa <ESC=\tn=normal',
Kirjoitetaan
<ESC=\tn=spell\ Pertunmaa<ESC>=\ tn=normal\,
<ESC>F Reset to Default | | ves
<ESC=\vol=10", Ainenvoimakkuus on saadetty pienelle.
<ESC=F Nyt se on sdidetty undelleen oletusarvon mukaiseksi.
<ESC=\rate=10\ AZnenvoimakkuus on sdddetty pienelle.
<ESC=F Nyt se on sdidetty undelleen oletusarvon mukaiseksi.
=ESC=\voice=s\ Set the voice (if s = string: the Yes
more than one voice | name of the voice
1s available)
=ESC=\mrk=n\ Insert 2 bookmark n=0. No
21474830647
<ESC=\p\ Insert a paragraph Ves
boundary
<ESC>\audi | Insertan audio s = string: Yes
o="s""\ document; not the URI of a
supported in e-mail | document with an
mode appropriate
MIME type
Realspeak Telecom V4.0 JanuaryDecember 20058 Nuance Proprietary
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Speech Rates in Words per Minute for Finnish Voices

Words per minute
Voice Range Default
Mikko Min = 39 78
Max =117

Entering phonetic input

How to proceed

To switch from orthographic to phonetic mode, insert <ESC>/+ to
use the L&H+ phonetic alphabet. The phonetic input mode remains
active until the command is explicitly reset by entering <ESC> J+
again.

The phonetic input string is composed of symbols of the L&H+
phonetic alphabet. Examples are given in the phonetic table below.

In addition to the phonetic symbols, it is advised to use the following
characters in the phonetic input string:

Special characters
L&H + Meaning As in:
Symbol
primary word stress <ESC=>/+ 'p@@-pAsino
(ASCII 39, <ESC=/+
Hex 27) (paapaino)
syllable boundary <ESC>/+ "tAvurAjA <ESCx/+
(tavuraja)
# silence (pause) <ESC=>/+ "sAno&vAli ko
<ESC=/+
(sano 'valikko')

Note that the use of punctuation marks remains useful within
phonetic input to assure a correct intonation. Each punctuation mark
needs to be preceded by an asterisk.

Realspeak Telecom V4.0 JanuaryDecember 20058 Nuance Proprietary
User's Guide for Finnish Chapter I/13
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For example:

<ESC>/+ 'jos_ 'zA.lu.At 'li.s@.ti&e.to.jA*,
_'o.tA 'yx.teay.t:@*. <ESC>/+
(Jos haluat lisdtietoja, ota yhteytta.)

Punctuation Marks

L&H+ Symbol

Meaning

Word delimiter

End of declarative

Comma

End of exclamation

End of question

Semicolon

Colon

Realspeak Telecom V4.0
User's Guide for Finnish

JanuaryDecember 20058
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The Finnish L&H+ and UNIPA Phonetic Alphabets

Vowels and Diphthongs
L&H+ | L&H+ UNIPA | UNIPA As in:
Symbol | Transcription | Symbol | Transcription
A 'tAlo A 'tAllo talo
e 'el(@&in e 'el@+in eldin
i .sA i 'ki.sA kisa
o 'ko.lo o 'ko.lo kolo
u i u "u.ni uni
v "tyx.j@ v 'tyx.j@ tyhjd
@ '"n@lk@ @ 'n@lk@ nalka
E+ '"PE+LE+ E= 'pPE=LE= pollé
A "FA:to A 'kA:to kaato
e: 'envA e 'ervA eeva
i ki A i 'ki: 1A kiila
o: 'po:.lo o: 'po:lo poolo
w i w "unni uuni
v "ty.ay Vv 'ty.ny tyyiy
(@: "n@:.t@ (@: 'n@:.t@ naata
E+: tE+:.1E+ = 'tE=:1E= 16616
A&d 'A&ILtA a+i 'A+LtA aita
A&u 'A&u.to atu 'A+uto auto
e&d 'xe&d.n(@ e+i 'xe+in(@ heini
e&u 'ke&ulA e+u 'ke+ulA keula
e&y 'e.xe&ys e+vy 'e.xe+vs eheys
1&e "t1&e ite 'ti+e tie
1&u 'si&u.tAle i+u 'si+utAle hiutale
i&y 't vi&y.den ity 'tiz.vi+v.den titvivden
o&i 'so&i.tA o+i 'so+LtA soita
o&u 'po&antA o+u 'po+u.tA pouta
u&i 'su&imA u+i 'su+imA huima
u&o '‘tu&o.li u+o 'tu+o.li tuoli
v&i 'xy&id.sev(@ y+i 'xy+isev(@ hyisevi
v&E+ v&E+ v+E= 'v+E= VO
(@&i 'P@&iv(@ @+i 'P@+iv@ paivd
@&y "t(@&y.si (@+v "t(@+v.si taysi
E+&y | 'pE+&yt@ E=+y 'PE=+y.t@ povti
E+&i 'E+&i.t@ E=+i 'E=+it@ Oitd

Consonants

L&H+ | L&H+ UNIPA | UNIPA As in:
Symbol | Transcription | Symbol | Transcription
j ok i okt joki
r 'ma&o.ri r 'm+to. ruori
P 'PAIA p ‘PAJA pala

Realspeak Telecom V4.0
User's Guide for Finnish

JanuaryDecember 20058
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b 'bA.nALNI b 'bA.nA:ni banaani
t '‘tu&o.li t 'tu+oli tuoli
d 'sy.d@n d 'sy.d@n sydin
k "LAx.vI k 'kAx.vi kahvi
g 'getni g 'oenni geeni
f 'firmA f 'firmA firma
v 'VA:rA v 'VALTA vaara
s st s 'su.ru surn
S 'SA ki S 'SA ki shakki / sakki
< 'SAxA x 'sAxA saha
m 'mu&is.to m 'mu-+is.to muisto
n 'ne.n(@ n 'ne.n(@ neni
nk 'mnK ki.o nk ‘unkK ki.o tunkio
1 TA&uIn 1 TA+u.lun laulu
j: le&d A i: le+ij:A leija
r 'SurAtA L 'SurAtA hurrata
p: 'EA.p:A p: KA. p:A kappa
b: "rAbi b: tA.bi rabbi
t: "FA.to t 'kA t:o katto
d: Tn.diitid d: 'Ta.diitil Tuddiitti
k: kA k: 'kukA kukka
o 'mA.oii o 'mA.gii maggi
f: le.fA f: Te.f:A leffa
A v v .vi livvi
s: A A s: 'kA.s:A kassa
X 'st.xuli X 'mixul hihhuli
m: A MA A m: KA m:AtA kammata
n 'me.n:(@ n: 'me.n:(@ menni
nlk: ke nK:(@t nk: 'ke.nK:(@t kengit
L 'PA.Lo L 'pAlo pallo
NOTE
¢ Note that the L&H+ alphabet is not SSML compliant. For
SSML, use the UNIPA alphabet.
Realspeak Telecom V4.0 JanuaryDecember 20058 Nuance Proprietary
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Using a User Dictionary

For information on how to create and use user dictionaries, please
refer to the User Configuration chapter of the RealSpeak Telecom
Programmer’s Guide.

Using the Microsoft SAPI5 Lexicon

Microsoft SAPI5 provides lexicons so that users and applications can
specify pronunciation and part-of-speech information for particular
words. As such, all SAPI compliant Text-To-Speech engines should
use these lexicons to guarantee uniformity of pronunciation and part
of speech information.

There are two types of lexicons in SAPI: user lexicons and application
lexicons.

User Lexicons

Each user who logs in to a computer will have a User Lexicon.
Initially, this lexicon is empty; words can be added either
programmatically, or by using an engine's add/remove words Ul
component (for example, the sample application Dictation Pad
provides an Add/Remove Words dialog).

Application Lexicons

Applications can create and ship their own lexicons of specialized
words. These lexicons are fixed and cannot be edited.

Detailed mformation on how to use the MS SAPIS lexicons can be
found in the manual “Microsoft Speech SDK V5.17, chapter
“ISpLexicon Interface™.



The Finnish SAPI5 Phoneme List

To add entries to the lexicon, the user should use a set of language
specific phonemes. The language specific phoneme list for Finnish is
given below.

SAPI5 Symbols

L&H+ | SAPI5 As in: SAPI5 SAPI5

Symbol | Symbol Transcription Phone ID

A AA talo SITAA.LO 0251

e E eldin SIE.LAE+IN 0065

i I kisa SIKI.SAA 0069

o O kolo SIKO.LO 006F

u U uni SIU.NI 0075

v Y tyhja SITYX.JAE 0079

@ AE nilki SINAEL.KAE 00EG6

E+ OE pollé SIPOE .LInzg OE 0153

A AA Ing | kaato SIKAAIng . TO 0251+02D0

e: Elng eeva SIElng . VAA 0065+02D0

i: Ilng kiila SIKIlng.L AA 0069+02D0

o: O Ing poolo SIPOIng.LO 006F+02D0

w U Ing uuni SIUlng . N1 0075+02D0

v Y Ing tyvay SITYlng NY 0079+02D0

@: AE Ing | niiti SINAEIng. TAE 00E6+02D0

E+: OE lng | tédl6 SITOEIng.L OE 0153+02D0

A&i AA+T | aita SIAA+ I1.TAA 0251+0361+0069
A&u AA + U | auto STAA+TU.TO 0251+0361+0075
edd E+I heini SIXNE+I.NAE 0065+0361+0069
e&u E+U keula SIKE+TU.LAA 0065+0361+0075
e&y E+Y eheys SIE.XE+YS 0065+0361+0079
i&e I+E tie SITI+E 0069+0361+0065
i&u I+U hiutale SIXI+U.TAA.LE 0069+0361+0075
1&v I+Y tuviyden SITIlne . VI+Y .DEN | 0069+0361+0079
o&d O+1 soita SISO+I.TAA 006F+0361+0069
o&u O+ U | pouta SIPO+U.TAA 006F+0361+0075
u&d U+1 huima SIXU+I.MAA 0075+0361+0069
u&o U+0 tuoli SITU+O.LI 0075+0361+006F
v&i Y+I hyisevi SIXY+I.SE.VAE 0079+0361+0069
v&E+ Y+ OE | v6 SIY + OE 0079+0361+0153
(@& AE +1 | péivi SIPAE+I.VAE 00E6+0361+0069
(@ &y AE +7Y | tiysi SITAE+Y.SI 00E6+0361+0079
E+&i OE +1 | oitd SIOE+I.TAE 0133+0361+0069
E+&yv OE +Y | povyti SIPOE+Y.TAE 0133+0361+0079
j ] joki SITO.KI 006A

r RR ruori SIRRU+O.RRI 0072

p P pala SIPAA . LAA 0070

b B banaami SIBAA.NAAIng. NI 0062

t T tuoli SITU+O.LI 0074

d D sydin SISY.DAEN 0064

k K kahwvi SIKAAX.VI 006B

g G oeeni SIGEIne . NI 0067

£ F firma SIFIRR.MAA 0066

v Y vaara SIVAAIng . RR AA 0076

5 S suru SISU.RRU 0075




SAPI5 Symbols

S SH shakli / Sakki | SI SH AA . KlngI 0283

X X saha SISAA . XAA 0078

m M muisto SIMU+IS. TO 006D

n N neni SINE.NAE 006E

nk NG tunkio SITUNG.KI.O 014B

1 L laulu SILAA+U.LU 006C

r RRIng | hurrata SIXU.RRIng AA.TAA | 0072+02D0
ok P lng kappa SIKAA .Plng AA 0070+02D0
b: B lng rabbi SIRRAA.Blngl 0062+02D0
t: T lng katto SIKAA . TlhgO 0074+02D0
d: D Ing lnddiitti SILU.DIngIlng.TlngI | 0064+02D0
k: Klng kukka SIKU.KIng AA 006B+02D0
o G lng magol SIMAA .Glngl 0067+02D0
£: Flng leffa SILE.Flng AA 0066+02D0
5 Slng kassa SIKAA .SIng AA 0073+02D0
m: M Ing kammata SIKAA . MIng AA . T AA | 006D+02D0
n: N Ing menni SIME .NIng AE 006E+02D0
I: Llng pallo SIPAA.LIngO 006C+02D0
i ] Ing lefja SILEI.]Ing AA 006A+02D0
X X Ing hihhul SIXT.XIngU.LI 0078+02D0
A Ving livvi SILI.VinglI 0076+02D0
nk: NG Ing | kengiit SIKE.NGIngAET 014B+02D0




SAPI5 Symbols

SAPI5 Meaning or example SAPI
Symbol Phone
ID
- syllable boundary (hyphen) 002E
! sentence terminator (exclamation mark) 0001
& word boundary 0002
sentence terminator (comma) 0003
. sentence terminator (period) 2198
¢ sentence terminator (question mark) 2197
_ silence (underscore) 0004
1 primary stress 02C8




Notes on the Finnish Text-To-Speech System

Cardinal Numbers

Decimal Numbers

Ordinal Numbers

The Finnish Text-To-Speech system has been designed to allow a
correct pronunciation of any input written according to the rules of
Finnish orthography. The following cases, however, require special
attention.

Cardinal numbers up to 15 digits are pronounced as full numbers.
Spaces and periods may be used to separate groups of digits. Digit
strings consisting of more than 15 digits are pronounced digit by
digit. A number starting with a zero is automatically spelled.

For example:

1234567
miljoona kaksisataakolmekymmenti-
neljidtuhatta viisisataakuusi-
kymmentdseitsemdn

136 665
satakolmekymmentikuusituhatta
kuusisataakuusikymmentiviisi

25.500
kaksikymmentiviisituhatta viisi-
sataa

006

nolla nolla kuusi

Decimal numbers may consist of up to 15 digits before or after the
decimal comma. Spaces or periods may be used to separate groups of
digits in the digit string before the decimal point. Decimal parts
consisting of up to 3 digits are read as full numbers. Decimal parts
consisting of more than 3 digits are read digit by digit.

For example:

20,02

kaksikymmentd pilkku nolla kaksi
0,014

nolla pilkku nolla neljitoista
12,2976

kaksitoista pilkku kaksi yhdeksin
seitsemdn kuusi

Cardinal numbers that consists of up to 15 digits and that are
followed by a period are pronounced as ordinal numbers. Spaces may
be used to separate groups of digits in the digit string.



For example:

3.

kolmas
22.

kahdeskymmenestoinen
4 585.

neljidstuhannes viidessadas-
kahdeksaskymmenesviides

Fractions

Digit strings consisting of maximally 2 digits, followed by a slash,
followed by a maximum of 2 digits, are pronounced as fractions.

For example:

2/3

kaksi kolmasosaa
5/19

viisi yhdeksidstoistaosaa
17/60

seitsemidntoista kuudeskymmenssosaa

Telephone Numbers

National telephone and fax numbers must be preceded by an
indication of a telephone or fax number (e.g. “puh.”, “puhelin®,
“GSM”, “faksi”). The prefix is extended appropriately into
“puhelinnumero”, “matkapuhelinnumero™ or “faksinumero™, and the
number is read digit by digit.

Spaces may be used to separate groups of digits. Area codes and
mobile operator codes may be surrounded by parentheses or
separated from the rest of the number with a hyphen or a space.

For example:

p. (09) 579 405
puhelinnumero nolla yhdeksdn viisi
seitsemdn yhdeksin neljd nolla viisi

gsm 0400 992 483
matkapuhelinnumero nolla nelji nolla

nolla yhdeksan yhdeksin kaksi nelji
kahdeksan kolms

puh. 017-1398232
puhelinnumero nolla yksi seitsemdn
yvk3i kolme yhdeksan kahdeksan kaksi
kolme kaksi

International telephone and fax numbers may be preceded by an
indication of a telephone or fax number, which is extended
appropriately. The country code must be preceded by a + sign, which
is read as “plus”. The number itself is read digit by digit. In this
format, the area code or the mobile phone code must not be



Dates

surrounded by parentheses. However, if included, the first zero of the
national number may be surrounded by parentheses.

For example:

+49 228 550 381
plus neljid yhdeksin kaksi kaksi
kahdeksan viisi viisi nolla kolme
kahdeksan yksi

+30 61 997 283
plus kolme nolla kuusi yksi yhdeksian
vhdeksdn seitsemin kaksi kahdeksan
kolme

puh. +34 (0)57 422 0845
puhelinnumero plus kolme nelji nolla
viisi seitsemin neljd kaksi kaksi
nolla kahdeksan neljid viisi

The Finnish Text—To—Speech system supports dates in the following
formats.

Day.Month.Year
Day/Month/Year
Day-Month-Year
Day.Month.

Day can have one or two digits between 1 and 31, Month can have
one or two digits between 1 and 12, and Year can have two or four
digits. If the year has two digits, these may be preceded by a *or -
sign. All of the formats may be preceded by a day abbreviation (ma, ti,
ke, to, pe, la or su).

For example:

22.1.2005
kahdeskymmenestoinen tammikuuta
kaksituhattaviisi
08.04.7¢g7
kahdeksas huhtikuuta
kuusikymmentiseitsemin
13/12/98
kolmastoista joulukuuta
vhdeksankymmentikahdeksan
24-8-1907
kahdeskymmenesneljds elokuuta
tuhatyvhdeksinsataaseitsemin
6.1.
kuudes tammikuuta
su 6.12.1975
sunnuntai kuudes joulukuuta
tuhatyhdeksinsataaseitsemiankymmenti-
viisi



Dates can also be specified in written format, with abbreviated or
fully written day and month names.

For example:

To, 21. lokak. 1993
torstai, kahdeskymmenesensimmiinen
lokakuuta tuhatyhdeksinsataa-
vhdeksadnkymmentikolme

Perjantai, 13. helmikuuta ’98
perjantai, kolmastoista helmikuuta
yhdeksdnkymmentdkahdeksan

MA 22.9.2000
maanantai kahdeskymmenestoinen
syyskuuta kaksituhatta

Ranges and lists of dates are also supported.

For example:

6.9. - 23.10.
kuudennesta syyskuuta kahdentesen-
kymmenenteenkolmantesen lokakuuta
14.-31.5.1997
neljinnestitoista kolmanteen-
kymmenenteenensimmsiiseen toukokuuta
tuhatyhdeksdnsataayhdeksdankymmenta-
seitsemdn
2.9.2000-26.2.2002
toisesta syyskuuta kaksituhatta
kahdenteenkymmenenteenkuudenteen
helmikuuta kaksituhattakaksi
19.-30. syyskuuta 1776
vhdeksannestitoista kolmanteen-
kymmenenteen syyskuuta tuhat-
seitsemdnsataaseitsemdnkymmentdkuusi
Kesdkuun 1., 2. ja 4.
kesdkuun ensimmiinen, toinen ja
neljis

Finally, dates consisting of a year indication, preceded by the word
“vuosi” m different cases, and names of months followed by a year
indication are supported.

For example:

vuonna 1999
vuonna tuhatyhdeksinsataayhdeksin-
kymmentiyvhdeksin

vuoden 2032 tammikuussa
vuoden kaksituhattakolmekymmenti-
kaksi tammikuussa

lokakuussa 2000
lokakuussa kaksituhatta



Time Indications

Durations

The following formats for time indications are supported.

Hours

Hours.Minutes
Hours:Minutes

Hours can have one or two digits between 0 and 23, and Minutes
can have two digits between 0 and 59.

The digits may be preceded by the word “kello™ or the abbreviation
“klo”. The format Hours must always be preceded by “kello™ or

“klo”.

For example:

11.15

yvksitoista viisitoista
Klo 16

kello kuusitoista
klo 14:30

kello neljdtoista kolmekymmentd

Kello 20.08

kello kaksikymmenti nolla kahdeksan

It is also possible to indicate time ranges.

For example:

11.18-12.30

yhdestdtoista kahdeksastatoista
kahteentoista kolmeenkymmeneen

Klo 13-18

kello kolmestatoista kahdeksaan-
toista

kello 13.00-14.52

kello kolmestatoista neljddntoista
viiteenkymmeneenkahteen

The following formats for durations are supported.

Hours
Hours
Hours
Hours

:Minutes:Seconds
tMinutes:Seconds (h|t)

(hlt) Minutes min Seconds s
tMinutes (hlt)

Minutes:Seconds min

The first number of the duration expression (Hours or

Minutes) may have up to 15 digits. Minutes may have two digits
between 00 and 59 if it is surrounded by colons. Seconds may have

two digits between 00 and 39, which may or may not be followed by
a decimal part consisting of up to 15 digits. The hour indicators “h”

and “t”

may be used interchangeably.



Currencies

For example:

25:34:15
kaksikymmentiviisi tuntia
kolmekymmentineljd minuuttia
viisitoista sekuntia

345:59:12,15 h
kolmesataanel jakymmentaviisi
minuuttia viisikymmentdyhdeksdn
minuuttia kaksitoista pilkku
viisitoista sekuntia

25 h 34 min 15 s
kaksikymmentiviisi tuntia
kolmekymmentineljd minuuttia
viisitoista sekuntia

28:16 h
kaksikymmentdakahdeksan tuntia
kuusitoista minuuttia

2545:34,1237 min
kaksituhattaviisisataaneljikymmenti-
viisi minuuttia kolmekymmentineliji
pilkku yksi kaksi kolme seitsemin
sekuntia

The Finnish Text-To-Speech system correctly handles the currency
symbols € (euro), § (dollari), £ (punta) and ¥ (jeni). The currency
signs may precede or follow the numeral.

For example:

25 €
kaksikymmentaviisi euroa
540
neljikymmentd dollaria
£ 200
kaksisataa puntaa
¥

viisi jeniia
EUR 10000
kymmenentuhatta suroa
20 USD
kaksikymmentd Yhdysvaltain dollaria

These currency signs can also be followed or preceded by decimal
amounts. Decimal numbers up to 15 digits before and 15 digits after
the decimal comma are pronounced correctly. When an amount 1s

consists of one or two digits.



Measures

For example:

$1,25
yvksi pilkku kaksikymmentdviisi
dollaria

3.123,45¢
kolmetuhattasatakaksikymmentikolme
pilkkun neljikymmentiviisi puntaa

€ 2,14

kaksi euroa neljdtoista senttiid

Additionally, the most common currency abbreviations from around

the world are supported. These abbreviations can precede or follow
the amount and are expanded.

For example:

NZD200
kaksisataa Uuden-5Seelannin dollaria
1 FIM
yksi Suomen markka
NOK 358,59
kolmesatzaviisikymmentikahdeksan
pilkku viisikymmentivyhdeksin Norjan
kruunua
10,50 EUR
kymmenen eurca viisikymmentd senttii

The Finnish Text—To—Speech system supports the most common
measure expressions.

Integers with up to 15 digits and decimal numbers with up to 15
digits before and after the decimal comma are pronounced correctly.
The only exception to this rule is temperature expressions; the
numbers may be either positive or negative and contain up to three
digits before and up to two digits after the decimal comma or point.

For example:

-29 °cC
miinus kaksikymmentiyhdeksian
Celsius-astetta
-12.6°C
miinus kaksitoista piste kuusi
Celsius-astetta
36,8 °
kolmekymmentikuusi pilkku kahdeksan
astetta
34 mm
kolmekymmentineljd millimetrid
5 Gbit/s
viisi gigabittia sekunnissa
T kg

seitsemin kilogrammaa



Credit Card Numbers

ISBN Numbers

Abbreviations

The Finnish Text-To-Speech system supports Visa/Mastercard and
American Express credit card numbers.

A Visa/Mastercard number must consist of four space-separated
groups of four digits. An American Express number must consist of
groups of four, six, and five digits separated by spaces.

For example:

4352 5161 4682 8934
neljid kolme viisi kaksi viisi yksi
kuusi yksi neljid kuusi kahdsksan
kaksi kahdeksan yhdeksin kolme nelji
4352 516414 84934
neljd kolme viisi kaksi viisi yksi
kuusi nelja yksi neljd kahdeksan
nelji yhdeksan kolme nelji

The Finnish Text-To-Speech system supports ISBN numbers.

An ISBN number must be preceded by the word “ISBN™ either in
upper or lower case and a space. The ISBN number itself must
consist of groups of 1-2, 2-3, 3-6 and 1 digits separated by hyphens.

For example:

ISBN 88-453-0574-0
ISBN kahdeksan kahdeksan nelji
viisi kolme nolla viisi seitsemdn
nelji nolla

isbn 0-19-506511-5
ISBN nolla yksi yhdeksdn wviisi
nolla kuusi viisi yksi yksi viisi

The Finnish Text-To-Speech system contains a dictionary with the
most common abbreviations, such as: esim., jne., rva, etc.

For example:

esim.

esimerkiksi
Jne.

Jja niin edelleen
rva

rouva



Acronyms and Initialisms

The Finnish Text—To—Speech system contains dictionaries and rules to
handle acronyms and initialisms.

Acronyms are abbreviations formed by combining the first letter(s)
of a group of words. They are pronounced as words.

For example:

Nato
Unesco
Kela
ETLA
Stakes

Initialisms are abbreviations formed by combining the first letter
of each part of a group of words. Initialisms are spelled.

For example:

DVD
EKF
ISBN
KKO
SKS

Notes on Text Normalization

Case Assignment beyond the Following Word

The Finnish Text—To—Speech system assigns the case for cardinal
numbers and ordinal numbers based on the case of the following
word. This approach results in a very high degree of accuracy.

For example:

6 kirjassa
kuudessa kirjassa
3 pienestd talosta
kolmesta pienesti talosta

Howerver, this approach cannot deal with expressions in which the
numeral does not agree with the word directly following it:

For example:

3 Suomen parasta muusikkoa
kolmen Suomen parasta muusikkoa

The '3' in the above example should agree with the word 'muusikkoa’.
Howerver, the current system does not support any kind of part-of-
speech tagging or syntactic parsing and, therefore, there is no way of



knowing that 'Suomen parasta muusikkoa' is a noun phrase the last
word of which the '3' should agree with.

In some cases, it is also possible that the system overgenerates case
expansions for numerals. The ending of the illative case, for instance,
is -iin'. However, imperfect verbs in the passive form also end with'-
iin'. Therefore, if it happens that a numeral is followed by an
imperfect verb in the passive form (relatively infrequent), this verb
will be interpreted as being a word in the illative form. Consequently,
the expansion of the numeral will be inflected for the illative case.

For example:

20 szaatiin pelastettua.
Kazhteenkymmeneen saatiin pelastettua.

As the system determines the case of the following word based on a
simple regular expression without any part-of-speech information, the
above-mentioned problem is unavoidable.

Plural Case Expansions

The Finnish Text-To-Speech system does not expand cases in the
plural form because one does not expect plural forms to occur in the
kinds of numerical experessions (cardinal numbers, ordinal numbers,
date expressions, and expressions with currencies and measurements)
that the system supports.

The only types of expressions where one might expect a numeral to
occur in the plural form are expressions involving pairwise things, e.g.
kolmet kengit ("three pairs of shoes'; literal translation: 'three (pl.)
shoes").

However, these sort of expressions are always spelled out and do,
therefore, not need to be supported by the system.

Rare Cases

The Finnish Text—To—Speech system does not support the following
three rare cases: abessive, comitative and instructive.

There are three main reasons why the Finnish Text—To—Speech system
does not support these cases.

1) Looking for the case endings of the abessive, the comitative and
the instructive in the words following words in need of case
expansion would result in the incorrect tagging of words that appear
in other, very common cases (e.g. nominative, genitive, illative). For
example, “uutta’ (the partitive form of the word 'new’) would be
tagged as appearing in the abessive case because it ends with -tta, i.e.
one of the case endings for the abessive. Also, the word ‘kone’ (the
nominative form of the word 'machine’) would be tagged as appearing
in the comitative case because it ends with -ne, i.e. the case ending of
the comitative



2) The comitative and the instructive only appear in the plural form,
and the Finnish Text-To-Speech system does not support case
expansions in the plural form (see above). Furthermore, if numerals
would ever be inflected for these two cases, they would be spelled
out.

3) Numerals do not occur in the abessive case in actual language
usage. If the meaning of the abessive case (‘without sth') is to be
expressed, it is likely that the word 'ilman’ (without') is used instead.
For instance, '6 kirjatta' is not grammatical; 'ilman kuutta kirjaa’
(‘without six books') would be used instead.

Day Abbreviations

The Finnish Text—To—Speech system only expands day abbreviations
n the nominative case.

For example:

ma 6.6.
maanantai kuudes kesdkuuta

This approach results in incorrect/suboptimal case assignment in
some contexts.

For example:

Kurssi alkaa ma 6.6.
Kurssi alkaa maanantai kuudes
kesdkuuta.

In the above example, the day abbreviation should ideally be
expanded in the essive case ("maanantaina"). However, the system
does not have context information that would make it possible to
predict the correct case.
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SSML Preprocessor

SSML Preprocessor

Introduction

SSML (Speech Synthesizer Markup Language) is part of a set of
markup specifications by the W3C for voice browsers.

General information regarding the RealSpeak SSML processor can be
found in the SSML Support chapter of the Programmer's Guide.

The RealSpeak Telecom SDK provides a built-in preprocessor that
supports a large portion of the SSML 1.0 September 2004
Recommendation (REC). Moreover, RealSpeak extends SSML with a
number of Nuance specific elements/attributes.

The set supported by Nuance is called “Nuance SSML” (SSML).

The section below describes language-specific SSML support
included in the RealSpeak Telecom V4.5 — Finnish language version.

Finnish specific SSML markup

XML encoding types for Finnish

The encoding is specified in the XML text declaration

("<?xml ... ?>") by the encoding declaration which is of the form
encoding="<EncodingName=>".

E.g. <¢xml version="1.0" encoding="UTF-8"?>

RealSpeak Telecom V4.5 — Finnish supports:

o  “Windows-1252" and “ISO-8859-1" (ISO Latinl)

e The Unicode encoding “UTF-8”, “UTF-16" and “UCS-4”
(Note that the alias "ISO-10646-UCS-4" is not supported)

e Any coding character set supported by the ICU component
as long as the input text only contains characters that can be
transcoded to the native coded character set, being
“Windows-1252". For more information about the character
sets supported by ICU, take a look at the ICU website
http:/ /www-306.ibm.com/software /globalization/icu
and http://www.iana.org/assignments/character-sets.

NOTE

Encoding names are parsed case-insensitive; hyphens and

underscores are ignored.

Realspeak Telecom V4.05

January 2008 Nuance Proprietay

User's Guide for Castilian Spanish Chapter 11/33
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Chapter I

SSML Specifics for Finnish

SSML Preprocessor

For reasons of compatibility with the *standard’ Finnish system, the
parallel text control sequence (<esc™ sequence) is listed where
applicable. As such, a similar TTS behavior can be created — or

combined — with non-SSML driven text input.

SSML Tags Comment Corresponding control sequence
High-level and document structure tags
xml:lang Supported

‘fi-FI’ for Finnish.
Attribute of speak,
paragraph, sentence
and voice.

Text normalization tags

<say-as interpret-
as="xxx" >

Supported; limited
support in e-mail
meode. In e-mail
mode the only
supported interpret-
as value is “spell”.

<say-as interpret-
as="number”
format=""cardinal” =

Supported

<esc>\tn=number_cardinal,

<say-as interpret-
as= number”
format="digits" =

Supported

>\ tn=number_digits\

<say-as interpret-
as=" " number”
format="decimal” >

Supported

-\ tn=number_decimal,

<say-as interpret-
as= number’>

Supported

N\ tn=number',

<say-as interpret-
as= number”
format="ordinal”

%

Supported

<esc>|

tm=number_ordinal',

<say-as interpret-
as= number”
format=""telephone™ >

Supported

-\ tn=numberz_telephone’,

Realspeak Telecom V4.05
User's Guide for Castilian Spanish

January 2008

Nuance Proprietay
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SSML Tags Comment Corresponding control sequence
<say-as interpret- Not supported <escx=\
as= number” tn=number_telephone_punctuation',

format="telephone™
detail= “punctuation” >

<say-as interpret- Supported <esc>\ tn=ordinal\,
as="ordinal="

<say-as interpret- Supported <esc>\ tn=acronym',
as="acronym’ =

<say-as interpret- Not supported <esc>\ m=acronym_strict),
as="acronym”
detaill="strict” >

<Isay-as interpret- Supported <esc>\ tn=measure,
as= 'measure” =

<say-as interpret- Supported <esc| tm=letters,
as="letters” =

<say-as interpret- Supported <esc> tn=letters_strict,
as="letters”
detail=""strict” =

<say-as interpret- Supported <esc>\ m=words',
as="words"'>

<say-as interpret- Supported <esc=)\ tn=date',
as="date’ =

<Isay-as interpret- Supported <esc>\ tn=date_mdy\
as="date”
format="mdy"=>

<say-as interpret- Supported <esc>\ tn=date_dmy\
“date” format

:J:‘d‘n_l_-‘_ﬁ:r\_)

<Isay-as interpret- Supported <esc>\ m=date_ymd\

as="date”

format="ymd"=>

<Isay-as interpret- Supported <esc>\ tn=date_ym\
as="date” format="ym" >

<say-as interpret-as”date” | Supported <esc>\ tn=date_my,
format="my"">

<say-as interpret- Supported <esc>\ tn=date_dm
as="date”
format="dm">

<say-as interpret- Supported <esc>\ m=date_md\
as="date”

format="md"”=>

<Isay-as interpret- Supported <esc>\ m=date_y\

as="date” format="y"

Realspeak Telecom V4.05 January 2008 Nuance Proprietay
User's Guide for Castilian Spanish Chapter 11/35



SSML Preprocessor

Chapter |

SSML Tags Comment Corresponding control sequence

<say-as interpret- Supported <esc>\ m=date_m
as="date” format="m" =

<Isay-as interpret- Supported <esc>\ tn=date_d\
as="date” format="d">

<say-as interpret- Supported <esc>\ m=time\
as=""time "=

<say-as interpret- Supported <esc>\ m=time_h\
as="time” format="h"=>

<Isay-as interpret- Supported <esc=\t=time_hm',
as="tume”
format="hm" >

<say-as interpret Not supported <esc>\ n=time_hms',
as=""time"”’

format="hms">

<say-as interpret- Supported =esc>\ m=duration_hms',

as="duration”
format="hms" =

tm=duration_hm,

<say-as interpret- Supported <esc>\
as="duration”
format="hm"” >

<say-as interpret- Supported <esc>\ m=duration_ms',
as="duration™
format="ms" >

<say-as interpret- Supported =<esc>\ tn=duration_h',
as="duration”

format="h"=

tm=duration_m)

<say-as interpret- Supported <gsc=
as="duration”
format="m"=

<say-as interpret- Supported <esc>\ m=duration_s\,
as="duration™
format="s"=

<say-as interpret- Supported <esc>\, tn=duration),
as= duration” >

<Isay-as interpret- Supported <esc>\ tn=currency)
as="currency =

<Isay-as interpret- Supported <esc>\ m=telephone)\
as="telephone™>

<say-as interpret- Supported <esc>\ m=telephone_punctuation',
as="telephone”
detail="punctuation™=

<{say-as interpret- Supported <esc\ tn=address),
as="address" >

Realspeak Telecom V4.05 January 2008 Nuance Proprietay
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SSML Preprocessor

SSML Tags Comment Corresponding control sequence
<say-as interpret- Supported <esc>\ m=spell\
as="spell"=

<‘say-as interpret- Not supported <esc>\ tn=name,
as="name” >

<say-as interpret- Supported <esc>\ m=net_email\|
as="net”

format=""email”" =

<say-as interpret- Supported <escx\ m=net_uri)
as="net” format=""un">

<say-as interpret- Supported <esc>\ tn=net),
as="net’>

Pronunciation tags

<phoneme
alphabet=""unipa™>

Supported

See section ‘the
Finnish L&H+ and
UNIPA  phonetic
alphabets” for an
overview of the
alphabet.

Realspeak Telecom V4.05
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Custom G2P Dictionaries

Introduction

Nuance’s RealSpeak system now offers support for custom G2P
dictionaries. A custom G2P dictionary module is an add-on module
specifically designed to improve the quality of pronunciation for
specific kinds of words.

One example of a custom G2P dictionary module currently available
from Nuance is the “proper names™ module, which is described
below. Check with Nuance for the availability of other custom G2P
dictionary modules.

The custom G2P dictionaries feature is described in more detail in the
Programmer’s Guide, namely in the “Custom G2P Dictionaries™ section
of the “User Configuration™ chapter and the “SSML Support™
chapter.

Realspeak Telecom V4.05

January 2008 Nuance Proprietary

User’s Guide for Castilian Spanish Chapter 1I/39
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Appendix A: Finnish voice and language strings

The RealSpeak Telecom Text-To-Speech system now supports
selecting the voice and language via a string as well as a define (please
see the definition for the function TtsInitialize() in the
Programmers Guide and also the Backwards Compatibility
Guide for details). The name strings for the currently supported

Finnish voices are listed in the table below.

Finnish Voice Name Strings

Voice

Name String

Mikko

“Mikko™

The string to use to set the language to Finnish is “Finnish.”
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