COnnected speech and
coarticulation

cing a continuous, connected stream

of sounds, except when we pause. In most !311;‘5“368?:1 ::li icr?rilsglrf
occasional cases where a Speékef makes a single S¢g i
tion with no sound precedn}g or following it (in nc;% ,e
example, we can say ‘ah’ /a:/ if we make an interesting 1scovT;;y,
or ‘sh’ /f/ if we want to call for quiet), but such cases are rare. }f
usual situation is for segments to fit closely together with eac
other. We have seen that phonetics tends to look on speech as a
sequence of segments. However, to imagine these.segments as
discrete and independent of each other would be quite wrong. In
every language we find that segments have a strong effect on
other segments which are close to them. The process by which
a segment is modified by its neighbours is called assimilation,
and the description of assimilation has been a part of phonetic
description for a long time. As we will see later, much recent
phonetic research in this area refers to coarticulation instead, and
we will discuss whether there is any significant difference be-
tween these terms. Another phenomenon of connected speech is
elision, the process by which sounds that would be pronounced in
slow, careful speech seem to disappear.

We normally speak by produ

Assimilation

Iﬁflta;li L(;g(:easts s((:)me examples of assimilation. In French, a word-
A rr(:nsonr:;mt will often become voiced if followed
A /a% : l(e/ntl; or exarpgle, the word ‘avec’ on its own is
* o , but when it is fpllowed by a word beginning

consonant such as /v/ in ‘vous’ /vu/, we usually hear
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/aveg/. So the phrase ‘av.ec .VOI.JS’ is Offef} Pronounce( /aveg
English, we also find assimilations of voice, but it jg More COVUI, h
to find them in the form of /oss of voice, or devoicing, If¢
‘have’ occurs in final position, its final consonant fy/
have some voicing, but when that /v/ is followeq by a
consonant it normally becomes completely vojic
to’ is likely to have the pronunciation /ar haf tu/.,
Assimilation, then, is concerned with one sound beg, !
phonetically similar to an adjacent sound. The examples giye, g
far are of anticipation, where a sound is influenced by the g
which follows it; another term frequently used for this
regressive assimilation. We also find cases where the assimilatig,
can be called progressive: here, not surprisingly, the process is for
a sound to take on characteristics from a sound which precede,
it. In general, this effect is less frequently found, though it
difficult to explain why this should be so. Historically, it myg
have been effective in English in order to produce the differen;
pronunciations of the -s ending: the plural of ‘cat’ /kat/ is ‘cats’
/kats/ with a final /s/; the plural of ‘dog’ /dog/ is ‘dogs’ /dpgz/ with

I2]. The voicing of the suffix is conditioned by the voicing of the
preceding final consonant,

Assimilations are traditionall
though as we shall see this class

O

I Voj e| §
(& eSS; thus (I hav
¢

Olmd
type i

y classified into three main types,
ification is not completely adequate.

I One type is assimilation of voice (

we have seen examples of this
taken from French and English);

; this may take the form of a
voiced segment becoming voicele

adjacent to a voiceless segment; alte
may become voiced.

2 Another type is assimilation of place: th
the place of articulation of 5 segment (
well-known case is that of English wor

is refers to changes in
usually 3 consonant), A

‘bOy’ /bDI/ an b
/6ap/ (thus ‘that boy’ /ozp bar/), or it may be followe €come

by <o: 1>
and become /dxk/ (thus ‘that girl’ /dzk g3:1/). Y girl
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. A third type is assimilation of manner-
the manner of its articulation to beco
neighbouring sound. Clear example
to find; generally, they involve a cha
sonant (one making a more substan

here one sound changes
me similar in manner to a
s of this type are not easy
nge from a ‘stronger’ con-
tial obstruction to the flow

in two words.

We should now consider what the reason is for these processes.
We must remember that in MOost cases several articulators are
nvolved in making a speech sound, and that they are not capable
>f moving instantaneously. In the example of French consonant
voicing, the final consonant is intrinsically voiceless, but in the
>xample given, it is preceded by a fully voiced vowel, and is fol-
lowed by a voiced consonant. To produce a voice
usually requires the openi

ng of the vocal folds to
from happening. If the vocal folds are instead le

less consonant
prevent voicing
ft in the position

argument suggests that when we find assimilation, we can usual-

ly find an explanation based on what we know about how the
relevant sounds are produced.

An important

question arises at this point, which concerns the
role of the phon

eme in assimilation processes. Much of the earlier
writing on assimilation has suggested that assimilatory changes
generally involve a change from one phoneme to another; for
example, the example ‘T have to’ is expressed as showing a change
from v/ to /8/; “that girl’ is supposed to show final /t/ changing to
/Kl in /82k g3:1/. Does this mean that all assimilations involve
phonemic change of this sort? The answer must be ‘no’—we can
observe many cases in which there is a clear assimilation that
does not involve phonemic change. An easy prl(.)C;j.SI/t(() (s)li)rsﬁl;‘:;’l)s
%the Position of the lips. In a vc?l\;vell Suc}:)::ellasugc;fas lE 3 ;lish o (a;
the lips are spread, as for a smile.Ina v : Rk
in ‘saw’), the lips are rounded and pushed forward.

i
i
)



56

the lips is quite a slow process, and ;,

happens that preceding and follo:'i\{lfrflg SOltlm’iS 3dfe ;l;zo affecteq %
it, even when they belong to a ditteren ror-' us, the /g a)
the end of ‘this’ will tend to have spread lips in th? phrage « it
evening’ (where it precedes /iz/) and rounded lips in the phfass
this autumn’ (where it precedes /5/). The effect is evep
noticeable within a word: for example, the two /s/ soupg; ie
‘see-saw’, which precede /i/ and /5:/ respectively, usually ha\:
very different lip-shapes. You can easily observe this effect i, :
mirror. The difference between rounded and non-rounded i
not phonemic in English.

Can we always find an articulatory explanation for assimilatiop
These explanations seem to assume that we are basically lazy, apg
do as little work as possible—this is sometimes called the ‘principj,
of least effort’, and it does seem to explain a lot of human activity
(or lack of it) in a very simple way. A good example is nasalization
particularly of vowels, and to understand this process we need t
look at the activity of the soft palate or velum. When we produce,
nasal consonant such as [m] or [n], the soft palate must be lowered
to allow air to escape through the nasal cavity; however, for most
vowels the velum is raised, preventing the escape of air by this
route. In the English sentence ‘T know’ /a1 nav/ we would expect
that if each segment were produced independently of its neigh-
bours the soft palate would first rise for /a1/, then be lowered for
/n/, then raised again for /au/. But speech research has shown that
the soift palate moves slowly and begins to make its movement
some time before the completion of that movement is needed —in
and e s nicationins iy, e,

] ! be nasalized. We can see a more
extreme example in a word like ‘morning’ /ma:nn/ wh 11 th
;f(;w'els }?“1: next to nasal consonants, and the sof;J pala::er f;sao f:ez
eft in the lowered position for the whole word, producing nasal-

ization of each. of the vowels. In some languages the d;
between nasalized and non-nasalized > the difference

Sy : vowels { .
this is not the case in English. A honemlc, but
We have seen, then, that the picture of assimilatijq
whlch.causes phonemic change is not adequate Then a8 a process
make is that the simple idea of one sound influenc; 1€Xt point to
bour is also unsatisfactory. Let us begin with i exng One neigh-
Ample
where

and rounding of Ofte,
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und being changed only when it 1s
ere isaregul]al; I,),:ioi‘zslsl) (;)vfr::l;oby o ap%)ropriate neighbour’. In
oth precede e. the vowels /i/ and /u/ regularly change into
okyo Japaneser;ts if they occur between voiceless consonants.
oicelgss ;Cglzord ‘futon’ (the word for a type of bed),.the Ju/
hus mft he first syllable becomes a voiceless vowel, or simply a
gwilgu:steof fricative noise, since the /u/ is preceded by the
or

. -eless consonant /f/ and followed by the voiceless consonant /t/.
oi

Coarticulation

e more deeply we look into the complexity pf ass.lmllatlc.)ll('y
rocesses, the more we need to move away fr.om 51mPle ideas like
phoneme change and a single influencing neighbouring segment.
is subject is of the most profound importance for undersfandmg
how speech is produced. If we want to follow recent experimental
and theoretical work in this area that might help us to understand
these processes, we must move on to the area of study known as
coarticulation. In this field, the terms used in assimilation studies
that were introduced above (regressive and progressive) are not
usually used; it is more common to encounter the terms anticipato-
ry and perseverative used (respectively) instead. Alternatively,
terms which are easier to use but show a bias towards left-to-right
alphabetic systems are right-to-left and left-to-right, respectively.

The name and the concept of coarticulation have been around
since the 1930s, but it remains difficult to explain or define what
coarticulation is. We have seen that traditional descriptions of
assimilation appear to have concentrated on cases where a change
of phoneme results from the assimilation process, or at least on
cases where a clearly detectable change takes place which could

be represented in phonetic transcription with a different symbol.

:Yedﬁnd anumber of differences from this point of view when we
u A :



control of the articulators), rather than - descr ibing the Fon,
ation of a particular language. Second, it has been demgopg, "
by many experimental studl.es that coarticulation hag effects . &

extend much further than just from one segment to anotherlch
coarticulation studies have to assume a more widely Spreaq f}s()
of segments on each other. Third, we take it to be 5 basic rinqelq
that coarticulation is something that can be explained in ph sipe
terms, and is not arbitrary. We will now look at these three ch:a
acteristics of coarticulation in more detail. .

When we talk about the brain controlling the Productigy, of |

speech, we make the assumption that there has to be a convers;,
from an abstract form of the utterance we are going to Prodyg,
to a physical form that can be observed and measured. Part of
theoretical study of speech consists of making theories aboy
what the abstract form might be like. In a very simple view, the
brain would have the task of deciding what is to be said, and the
assembling something resembling a phonemic transcription of j;
which would be stored somewhere in the brain. We know that
the brain has a specific area which has the job of sending com.

mands to the many muscles in the body, including those of the
vocal tract, and it is therefore assumed t 1

ture of the speech production Process is a very simple one. but
while it is probably true to the facts to some extent, it is inade ,uate
In SO many ways that it must be drastically modified or pe; 5 d
The most important problem is that of time and ¢ ing: w}iecte :
speak, our control of the time taken by each sound e melr(l e
very accurate. Yet we know that the task of Synchrop; s
movements of articulators is very complex: one

Mzing the
: pr Oblem -
the tracts of nerve fibres which carry the commands are

1S that
f different
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Jd work at different speeds. In the case of a consonant
Jengths a7 lves a movement of the tongue tip and at the same time
which 17V ZZf the vocal folds in the larynx to produce voicing,
ahmf):l;n: 12 28 will reach the articulators in the mouth some time
the 1

fore they reach the larynx, yet the brain manages to arrange
betoes: such a way that the commands all take effect at the right
tbmgsﬁother problem for the brain to deal with is the different
nmes- of the various articulators: some articulators (for example,
l:;,zstip of the tongue and the vocal folds) are light apd mobile,
while others (the tongue body, the soft palate) are re!atwe;ly heavy
and difficult to move quickly. Thus the problem of inertia has an
effect on the timing and overlapping found in connected speech.
Coarticulatory effects often extend further than just from one
sound to its neighbour. For example, in the word ‘screws’ /skru:z/,
lip-rounding is often found extending over the whole word; it is
actually required for the pronunciation of /u:/ and, for most
English speakers, for the /t/ too, but it seems that the command to
round the lips is sent to the articulators in time for the initial /s/ to
be rounded, and this command will remain in effect after the end
of the /uz/ 50 as to produce lip-rounding in the final /z/. This is not
just an English characteristic: similar sound-sequences in French
have been observed to form in the same way. The French word
‘structural’ contains two rounded /y/ vowels, and the lip-rounding
may, again, be seen on the initial /s/ and through the word up to the
beginning of the /a/ vowel. We have already seen how the vowels
in the English word ‘morning’ /ma:nim/ will tend to be nasalized as
aresult of the lowering of the soft palate for the nasal consonants.
All languages appear to exhibit some degree of coarticulatory
nasalization of vowels adjacent to nasal consonants.
The third point is that, while studies of assimilation have tended
t0 concentrate on clearly observable aspects of the pronunciation
j of a particular language, studies of coarticulatory processes are
| more likely to be looking for effects which are found (not necessarily
. N eXactly the same form) in all languages because they are due to
fnech_anical and biological limits on what the articulators can do
‘agiven amount of time. To return to assimilation for a moment,
e can observe in most accents of British English a rather surpris-
1‘(’){5 llfflit on regressive voicing assimilation. In the example ‘I h{lve
»8Iven above, it was said that the /v/ is likely to lose any voicing

s e
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it might have had, if it is followed by the voicelegg "
However, it 1s Very unusual to find an English accen \Ivhizﬁnant U

e assimilation of voicing of the opposite type. & My
{

regressiv : b
2 final voiceless consonant becoming voiced as a regy,’ tfhat !
0 i

followed by a voiced consonant. Although this type of . X
lation is common in many languages (see for example th, ;SSi"li.
example given above of ‘avec vous’), it is not found i Enr?]ch
The phrase ‘nice voice’ /nas vois/ will therefore not be prop, fnnsh_

with the /s/ changed to /z/, though French learners of Engligh, -

commonly do make this change and say /naiz vois/, which SO?&E
foreign to English ears. This effect is difficult to explain in s
of coarticulation. If we explain the French change of voiceless,,
voiced consonant in ‘avec vous’ as the result of the /k/ being j,

fluenced by the vocal fold activity of the neighbouring voicg
consonants, how can we account for the fact that this does n
happen in the case of English speakers, who are physically th
same as the French speakers? The usual answer is said to lie in the
difference between the phonetics and the phonology of a lan-
guage: phonetically speaking, we are all built in much the same
way and are subject to the same restrictions on what we can doin
producing speech sounds. Phonologically speaking, however, each
language has its own private set of rules, which makes it possible
for each language to permit or prevent particular coarticulatory
processes from taking place. In Spanish, the phonemes /b/, /d/, gl
are normally pronounced as voiced plosives at the beginning ofa
word, but as voiced fricatives [B], [0], [y] between vowels. To
Spanish speakers this seems a perfectly natural process which
makes the phonemes in question more similar to vowels. In many
other languages, this change from plosive to fricative does not
happen at all. In others, it can be observed, but it is much less
easy to detect. An example from English (BBC accent) would be
the phrase ‘getting better’ /getm beto/, which in rapid speech is
often pronounced with incomplete closure for the /t/ consonants.

This résults in weak fricatives being produced instead of plosives

though English speakers and listeners usually do not notice thiS"

in the English spoken in southern Ireland, the effect js much’

more noticeable and is oftf.:n detected by English people who

know nothing about phonetics. There are thus language-specific,




. 1| constraints on how much coarticulation, and what
honoloBc?, lation, will be found in a particular language.
3@ type of coarticula >
F \

Elision

lude this account of connected speech and canticulation,
N Concll:l look briefly at elision. Like assimilation, this is a topic
- .Sho}l: s had its place in the description of the pronunciation of
Wthha :s for a very long time. The name refers to the disappear-
irﬁuofg one or more sounds in connected speech whi.ch would be
present in a word pronounced in isolation; the effect is also found
when we compare rapid speech with slow, careful speech. If we
take as an example the English sentence ‘She looked particular-
ly interesting’, we could expect the pronunciation in slow, care-
ful speech to be /fi lukt patikjslali mtarastiy/ (which contains 27
phonemes); in rapid conversational speech, however, I might say
/fi luk patikli mntrstiy/ (which contains 20). Where have the seven

missing segments gone? The /t/ at the end of ‘looked” has been left

out because, we may assume, producing three voiceless plosives is

! completely obscured. Th
looke Particular| :

M at the enq of
Ments ¢, obserye

rapid speech version of
Y’ in the above example is transcribed with no
looked; however, if we use laboratory instru-
'tsounds ¢ ¢}, Wl:l at the tongue is doing, we often find Fhat where
Partial egep, Oug a./t/ has disappeared, the tongue still mgkes a
€ar. Simil Pttoarticulate a /t/, even though this is 1mpo§31ble to
Mtarly, in the case of Japanese vowel devoicing, in rapid



speech the vowel sometimes seems to disappear altogether; again

however, if we observe the contact between the tongye and the,
palate carefully, using laboratory instrqments, We can see thy, the
shape of the contact is different according to whether the Missip

vowel is (or was) /i/ or /u/. It would not be correct, theref()re, to
say that this is a case of a vowel phoneme being com pletely logt o,
deleted; it is more accurate to say that as a result o coarticyl,.
tion, the neighbouring consonants have occupied all the time

available and have overlapped on to the vowel.
There is a lot that we still do not understand about the changeg

that take place when we change from slow, careful speech to rapid,

conversational speech. So much research is being carried out oy
this subject at the present time, however, that our knowledge is

growing rapidly.



