
Dept. for Speech, Music and Hearing

Quarterly Progress and
Status Report

A text-to-speech system for
British English, and issues of

dialect and style
Bladon, A. and Carlson, R. and Granström, B.

and Hunnicutt, S. and Karlsson, I.

journal: STL-QPSR
volume: 28
number: 2-3
year: 1987
pages: 001-005

http://www.speech.kth.se/qpsr

http://www.speech.kth.se
http://www.speech.kth.se/qpsr






STL-QPSR 2-3/1987 

other researchers (Hertz, 1982; Hertz, Kadin, & Karplus, 1955; Holtse & 

Olsen, 1985; Kerkhoff, Wester, & Roves, 1984; Klatt,  1976). By con- 
t rast , some authors have employed d i f f erent rule not at ions on different 
levels in the system. For example, Hertz & al. (1985) have reported on a 
fran~ework, which is designed for easier handling of un i t s  of different 
sizes,  such as  phrases, words, syllables and phones, but t h i s  a l so  
implies a more complicated, less uniform notat ion. However, in our 
system we formulate the whole text-to-speech process in a uniform frame- 
work and, i n  order t o  refer t o  different-level units, we attach appro- 
priate features t o  our single stock of symbols. In th is  way, everything 
from synt act ic analysis t o  detailed sub-phonemic manipulat ions is han- 
dled in an analogous fashion. 

Accent issues 
This emphasis upon internal homogeneity has been taken a stage 

further in our recent work. Two versions of an English text-to-speech 
system have been developd, one for American English (a C~neral Arner ican 
accent) and one for British Fhgl ish (Received Pronunciation, RP). It 
was decided t o  develop these two rule-systems in tandem, with maximum 
mutual overlap. This decision had several important and perhaps contr* 
versial consequences. It meant, i n  particular, that both accents use a 
single set of phonemic symbols, despite their phonetic realizations 
sometimes being rather diverse. The except ions lexicon and the corres- 
ponding reference corpora are as far as possible in a uniform phonemic 
transcription for both accents. Maximum overlap was applied also t o  
such things as feature-assignments (e.g., which vowels are marked as - 
TENSE), the  strategy for FO cont ro l l  and the rules for word-stress 
placement. A t  the  allophonic level,  of course departures had t o  be 
introduced (e.g., in phonetic vowel qual i t ies ,  both stressed and un- 
stressed; /r/ and /1/ qua1 it ies; t iming propert ies). 

More generally, the implication of adopting maximum overlap was not 
that  R r i t  ish was derived from American, nor vice versa, but that  an 
ar t i f ic ial  'common base dialect' was created, from which both accents 
diverge. Cons ider the word 'butter'. Should its final syllable include 
an /r/  (or r-coloured vowel) a s  in American, or  not, as  in RP? We 
include the /r/ since the deletion rule for RP is exceptionless. ?3ut 

then, i n  the sane word, should the intervocalic consonant be a plosive 
or a flap? We would opt for the plosive, since the plosive-to-flap rule 
is statable and since /d/ also flaps i n  American, the British plosive 
would not be recoverable from a flapped transcript ion. Consequently, in 
'butter', transcribed with / t /  and also with /*r/ ,  we have created 
something of a hybrid. 

Other consequences o f  our maximum overlap principle might look 
quest ionable at first sight. The i n i t  ia l  vowels in ' ~ i r i u s ,  serious, 
sears' have merged pho~~etically to  /ir/ i n  American; but because their 
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contrast is maintained in British, they would have t o  appear as con- 
t r a s t i v e  i n  a shared lexicon. Even more inelegant is the attempt t o  
achieve uniform it y of t ranscr ipt ion for the word classes represented 
phonetically in Table I, cf., Wells, 1982. 

Table I. Some classes of phonetic forms in (a conservative) American 
and in B r i t  ish RP pronunciat ions. 

American B r i t  ish 
I 

---,-------,--,-J,--------------- 

I grass ! 
--_-__--I a <cardinal 5> 

father I 
I 
I 

a I -------- 
hop 

I 
I 
1 

-----,--I 
1 

D <cardinal 13> 
toss I 

I 

3 1 -,------ 
I 

broad 

To handle th is  material, in effect, a separate 'phonemic' symbol 
has t o  be devised for each of the six classes exemplified by a keyword. 
Different vowel mergers then take place in the American and in the 
British rule-systems. E'rom these and similar data one can generalize t o  
say that, typically, a base dialect w i l l  reflect the dialect which does 
NOT have the phonemic mergers, splits, assimilat ions, elisions, cont rac- 
t ions, stress raluctions, and so on. Which accent that is ,  w i l l  vary 
from instance t o  instance, and hence the hybrid. 

I-bw then do we justify this  monolithic approach? There are good 
reasons of several kinds. First, although perhaps least important i n  
the applied context of th is  paper, there is some supprt from linguistic 
theory: language users who can comprehend two dialects (as i s  usually 
the case with ~rnerican/~ri t  ish) appear t o  mediate this comprehension via 
cross-dialectal phonemic correspondences which are  frequently qui te  
violent t o  the phonetics and transcend large realizational differences. 
Second, and more pract ically, purchasers of text -to-speech systems and 
service engineers are not typically phonet icians and if they need to be 

exposed t o  a phonemic transcript ion ( in a polylectal system) then better 
that it be just one. r4dking comparisons of system performance across 
accents is also greatly facilitated i f  the systems are as similar as 
pssible.  Finally, a nonc~lithic system helps us  t o  avoid getting too 
"locked in" to  the two accents we have somewhat arbitrarily chosen: new 
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accents, such as another rhot ic one, Irish EncJlish for instance, could 
the more easily lx derived. 

Style issues 
Language variation i s  being incorprated into our system along a 

secord, and rather ambit ious dimension. Consider the pronunciat ions in 
Table I1 obtained from a small sample of speakers, but the issue is the 
principles involved, not the stat is t  ics: 

Table 11. Same typical American and British pronunciations. 

American B r i t  ish 
natural , mutual t l  t J- 
sit uat ion t / tf (tj) 
st at ute , const it uent s t j  t f  t j  
inst itut e, const itute t t j  (ts) 
t uit ion t t j 
tuna t t j 

Many American speakers do not attest forms with a / j/ glide after 
/t/ as in Table I1 and also after other alveolar consonants ('dune, new, 
lunar, assume'). In unstressed (note, not secondary stressed) condi- 
t ions, however, American affricat ion has gone a long way: a d  further 
than in British. Rut British is currently i n  a state of flux, with some 
of the vocabulary affr icated t o  /tj/, some nearly so, some l e s s  so. 
More interestingly, B r i t  ish affricat ion appears t o  vary with "style": 
the more casual the speech, the more affricat ion tends t o  occur. This 
even spreads somet imes to  the init ially stressed words ('tuna, t me') . 

Our B r i t  ish text -to-speech implement at ion has been extended t o  
provide a "style variable", a user-set range of ten values. Tbis device 
can be used, for example, t o  propagate more affricat ion with a "lower" 
style number. The area of the system in which we first explored th is  
style variable w a s  i n  fact that of the forty or so funct ion words ('can, 
have, for, them' etc.) of British mglish whose pronunciation, though 
not the ir spelling, varies considerably with sentence context and style. 
A s  an example, the word 'can' i n  a phrase 'I can go' may have a large 
number of real izat ions, some of which may be just acoust ically specif i- 
able subtlet ies, but some at least of which can be rendered t ranscr ip  

t ionally: [ksn] ,  [kan], [kag-J , [kr~1,[1r~] . 
I t  i s  probably reasonable t o  rank these forms (though i n  other 

cases i t  i s  often ~nuch more arguable) from left  to  right as graded from 
most formal t o  casual. They can therefore be synthesized with s ty le  
variable values of say 9, 7 ,  5, 3 ,  and 1, respct ively. 
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To undertdke t h i s  s ty le  ranking more w itlely through Ehglish phone- 
t i c s  i s ,  in the  present s t a t e  of knowledge, rather an uncertain exer- 
cise. The normat ive data have hardly been collect d a t  a l l .  At  the  same 
t ime, there are  two part icularly gocd mot ives for  pressing ahead. m e  
is that ,  a t  present, the text-to-speech developer is faced with some 
uncomfortable decisions of simp1 i f  icat ion when specifying such a highly 
variable word a s  "can". 

Another reason is a research issue. Suppose for  i l lus t ra t ive  pur- 
poses that the  s ty le  level definitions for  variants of 'can' a re  agreed, 
a s  above. Now i f  a speaker decides t o  af f r ica te  the /t/ in ' intuit  ion', 
where on the  'can' scale does t h i s  correspond to? Current research 
gives v i r tua l ly  no answers t o  such questions of s ty le  corresprdence, 
overlap o r  clashes. It is worth remarking that  the  resul t s  would be of 
importance t o  speech recognit ion work a lso .  Yet t h e  text-to-speech 
system could he used, say i n t e r a c t  i v e l y  i n  an ana lys i s  by syn thes i s  
fashion, t o  e l i c i t  some of those answers. Just one of the benefits would 
be a more s t y l i s t  ica l ly  consistent text -to-speech output. 
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