Pawta:r §awt;‘J'J'a
mafal furds al maab-u:s
Xahs ‘3’. Panz..a_':n
bama:f faoh':o{
ma_sfa‘ia Ta:mm@&
marﬂ:dJe';‘i u mala:§ib
?asba:Y u mashi:q
sad saddam
J‘aba‘ial maliiz
na:tiq rasmi:

Xc:bu barad

PRwtar .- -.

- - Fur.s sl madJuaS
- - - Panzf:n
{nama:s »»»»»
maslaha . - - -
mara:dJ(:‘ju e - -

- o - masa:l@u‘:q

AFAPENDIX 3

(TRROR
sa:c,f:[ bari:d
watadal be:n
mafyu:l Galar kuun
miGar viaqiiq i\
ha:latu 3_'?‘&!;1:_‘”’3 I(
murtabat 2b§auaxmi
ha:Fa: fe: c,abh[ :
ku“'af Saku:]

iaJ'ta zaJ‘!'UJa :
?ol mastura maksuira |
dima:zq zaka:? l
Paya:anb Ya:z i
tmasfa: u majta: ‘

mibrazeau minfar
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INTENDED ATTERRA NCC

s&:91: - - - . -

sanad a| be:t

...... {:u:l
- - - daqr':q
.. . . ssihhijja
.. - .. odawarm
e e e e o d\ja:ﬂff[
sabu:r

lawha - - ..

23] wmastara . . ..
s - - - . z&akya
Pana: bbb oo
ma;i':fu majta:

mibradu wmin fa r



APPENDIX o

Cfealire &ppors ) ‘
LRROR INTENDED UTTERANCE
mu$¢am§f<a:t _Sﬂ'llfll':ba i mustamsaka:t . . _ _ |
Piftfiba:ra:t dja:m'bw’a. : P9t ibairat . . _
raSna:d muma:0:lz N Pafdaied . .
Pr'djcfhd:d CJRXS;!'-' 3 - A fa}(ﬁll:
ma: ma:g safja:ratu balmatrad ma: ba:§ . .
da bakka:nu f ba:§ dakka:na
warad3 du:ri i warad dxu:r
d3:r Tammr: r dza:r Tamm;
badXxal dubo:lk i madXal ... .
naqgrd bahe: nagal .. .
Tad; fa:t bl fo:lg : Yali: fa:t ba Po:da
qajastsluin bsl Lostein f qajafta)(tu:n e o
dru: = Pé)ofabﬂja i dru:s . ,
Pittihad ol Pubada:p -« - - . Pudaba:?
Pald3aBr 5 06 a:150 i Poldxasra O0a:l6
Patmida Xafadijja -~ . Xafabijja
mustamar sanaw; ; murtamar - o . | .
muvdiddja:r‘ malte - _ .
matasn maftu:b f matan . . . _.
Par‘aé _B'a:ha'ri'jja - e e ola:?;‘rU'J"a
murta:9 3 ba:l . Murta:}_’l ......
majru;‘? ba%a6 - - L;a!f,ge
tammalt a:_a$a)(qa tammat ... . _
saba:hy vmasa:? - -~ — - .. masa:?
masa:9r: Yamida - - - < . hamida
de:s masku:n ! be:t . _ . ..

Xubus ja:bas B Kubuz - - .



ERROR

INTENDED wr TLEANCES

F;'staq sandzu:n
mas_ra{- Fata:t
ma‘id\:,u:l Sale:ha:
ba’a:mrois musa“:‘J'a
wa:ri%a
Suhu:d Sajain
maBwa:hul maXir
mablas malYl:m

masa:

dsawarn’o dja:da
Paonaf wal?Pistinfa:?
Pawjr'da 'wajaraji:n
r’alqa:b giwa:
warraha || barra:d
tasri:h al Pawra:qg
jat.t_al ge:tain
P:‘djma:‘i tama:ri:n
J‘awa:rn'b q:raﬁu\ja
Passabru milttah ul farah
rafas al Putruzha min Passihe
nahitk 3l muhamiin
fay je:fa:n
qalam dsaim
tagqam qatata:t
Fad se:f hass
murma 068 qand{x[

hadi:6 assaha
sa:ra tjbl'fra
Jaysl Xam [a

?ohsa:n Pasiin
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ﬁ'ndacf sarobu:n
masra’ fata:t
madeu:r Sale:ha
bara:m.‘ab musacha
mara:9: waisifa
Iuhu:d Qaja:n
maBwathu l a)ir
mauax maSiuim
d\jawarnb so:da
annafi wal Pisti{ha:m
Pawrida wajara\j'{:n
PalSa:b ql'wa.
wadda:ha: lal barra:d -
tashr:h al Pawraig
Jadd s c’e:gta:n
?r'cb'ra:? tarma:iriin
qawa:r:'b J:‘ra:ﬁwa
. Faradj
rafac 3l Putruiha min Pastha:
na.c‘n‘:b 3l muha:miin
J‘“J se:la:in
qalam o{Ja:'F
tagsm qanaFa:t
Facd se:f ha:r
mumaffas qadi:r
hadi:§sssa:ia
sa:qa t_fl:l':ra
Jaial Xafma

- . orasi:



ARPPENDI X . 1

— e f/ﬁmw 5‘:‘/:&%
| ERROR INTENDED UTTERANCE.
ﬂ'uf?tadjal‘) djdmi:( muntazah djam;‘:[
P'lf‘a'-cf% dawﬂjéc l ?f‘ra:da qawjjji
Palia:fira sa:farat frfjima:! Pal Qa:Pila _ ...
massu: bitawgait Gasiiba marru: bifawga:t Sasi:ba
sa:t fa:lim Fa:t sa:lam
e:n wall we:n Sal’
Xa:f fa:’ta _ja-.,f Ka:lta
da:k }?rc:s da:s bre:k
tilekat sa:Sa sikkat sa:9a
Salagit to:pa 9alagat so:pa
gafat iffaq gatads ffat
kaisir u karim Jjasoru kariim
butem dal butuf cdlam
nah‘:djfal dja‘f’?ie nati:dztsl bahal
cgaraly bariim davab kariim
fidratk @s 56?3[ ?:’dra:ka;tagal
k'a:‘fl': Fa‘r[u:ﬁ; ka‘.jl‘: Farfu:ri;
mafbal sl baladijja maftal 3| laalaofUJ'a
mustamar sanawi: muftamar sanawi!
Fihka gahi:ka aihka sa)(:’:fa
rmusaddab u mastu:r mu Paddalb u mastu:r
lahag ?az}aol lahab Pazraq
Pawra:m mubaifBara Pawra:e' mubaibara
Pirmazlat al masa:e Zsazlat ol ma:?
madjd;‘: ma:oba'k médjd{: ma:lik
kubu:l muﬁajjana ?aﬂ'u:n muka’phala
sajja:qga:t crad:':ma sajjara:t qadi:ma
warrads dsagaira warrab dssja-ra

s_;a:ru:dj muwacgcbafq ;‘)aru:x muwacfjcbah
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This rather oversimplified model implies that units of speech production
are hierarchical In size, the distinctive feature being the smallest.
Furthermore, the scanning of the plan together with the retention of the
elements of the plan in memory will be responsible for the appearance of
both anticipatory and carryover processes which span the utierance as a
whole.

Conclusion:

This study has shown that speech errors Involve words, syllables
segments (l.e. phonemes) and features, which implies that they all exist as
units of the speech production mechanism. Furthermore, position of the
unit in the syliable rather than in the word seems to be of Importance in
speech errors.

Similarity of the neighbouring vowels is also of significance in exchange
errors. Such errors occur In nasality, volcing, place, and manner of
articulation. Similarity of the interchanged units does not appear to be a
prerequisite for such exchanges.

Arabic Is a language in which stress does not functloncontrastivelyat the
lexical level. Thus exchange errors were not restricted by the position of the
stressed syllable.

The findings of this study imply a hierarchical model of speech

production whereby units of varlous slzes are represented, the feature being

the smallest. Furthermore, the model is equipped with a scanning device

which sweeps over the production programme and within a temporal
window spanning the utterance as a whole.
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adeguate exolanation of the context of the utterance. The errors In
(19,21,22) and (23) might have been produced in the same manner, but
without adequate knowledze about the background of these errors, any
psychological explanation would be highly tentative.

Theorles of speech production have generally stressed anticipatory
processes (Of. Henke, 1966, Daniloff and Hammerberg 1973, Benguerel and
Cowan, 1974 among others.) Such processes have generally been attested in
this study. Indeed 58 % of the errors were those involving, the replacement
of one phonological unit by another occurring later in the utterance.
Sometimes the anticipated unit was nine syllables ahead. This anticipation
indicates a scanning device which scans the programme for the production
of the utterance, and due to some disturbance, a future unit is anticipated
early.

This, of course, does not meam that all errors are anticipatory. In fact
18 % of the errors were those of preservation, and 24 % involved both
anticipatory and preservatory errors. Even those errors which have been
labeled “anticipatory” can at the same time be viewed as involving
preservation because an early unit which was replaced by a later one was
also carried over sometimes to replace another occurring later in the
utterance. This carryover process implies information storage which
accompamies the scanning of the planned utterance; the scanning of the
plan occurs prior to the conversion of abstract units into neural commands
and muscular contractions. Thus at the time when the scanning device has
swept over the plan for the utteranae from Its beginning to the end and
back to the beginning again, the speech production mechanism has
simultaneous access to all the phonological compon ents of the utterance,
and thus due to some malfunction in the device, early and late units get
exchanged or shifted.

The findings reporied above strongly Imply a hierarchical model of
speech production. The plan for the utterance first involves the utterance as
a whole in the abstract (i.e. as a concept). In the next step this concept Is
represented as serially ordered units of the size of a word. The serially
ordered units are scanned, and then in the third stage, they are convertec
into serlally ordered phonological units (segments) each of which s realized
as a bundle of distinctive features. Again these units are scanned, and then
converted into neural commands to the muscles. This tentative model can
be represented as follows:
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it is not a unit in the stressed syllable which has been shifted or exchanged.
In (16) the / d/ of the unstressed syllable has been anticipated; in (17) the
feature {+ Delayed Release! has beer carried over from an unsiressed
svilable. and in (18) the / d/ of a weaklv stressed syliable has been carried
over to a stressed one. This ditterence in the results could be due to the
difference the languages involved. In both English and German stress is
significant but it is not in Arabic. which may indicate that such
phonological contrasts are specified in the plan for speech production.

The errors mentioned above are ,gl_lr_uphon‘c\ﬁoglcally possible; there were
no errors that violated the phonologicﬁ’l system of Arabic. However, there
were two errors that involved the affricate/ ti/. This sound does not exist in
Standard Arabic, butitis found in some loan words in the dialect spoken in
Mosul as well as in some other dialects spoken in central and southern parts

of Iraq.

A careful examination of the data oresented above reveals that the
phonological context has a considerable effect on the structural appearance
of the slips of the tongue. All the errors were exchanges or shifts of sounds
already existing in the utterances. However, five errors (19- 23) are not
motivated by the phonological context.

sa: al: 1 barl: d (for: sa:91: 1 bari: d) (19

watad albe: n (for: sanad al be: t) 20)

ma)¥ u: | Gala v a m(for: mafy u: 1 ala:tu 1 QY
ha'¥ aje: qabl: | yor: ha'd ale:daami 1) Q2)

kulli | Gabu: } (tor: kulll | sabu: 23

“I'he appearance of/ ¢/ In (19),of/ k/ and/ m/in (21) and/ q/ In (22)
cannot be accounted. for on the basis of phonological context. The
conversion of / sanad/ into/ watad/ in (20) and / sabu: r/ into/ Gabu: 1/ in
(23) are extreme cases. In (20) the error has led to & new lexical item which
is meaningful in Arabic. and this in turn has been follnwed by a word
partially resembling the intended word (l.e./ beC n/ for/ bezt/) but
drpstically different from ft semantically. The new utterance seems 1o
express a totally cpposite meaning. In (23) there seems 10 be a blend of two
opposites (1.e./ sabu:r/ ana/ Gadauzl). Such errors as these are
psycnoiogicaily revealing. The speaker who preduced (20) was talking about
a deceased man with whom he had had bitter family quarrels, and his true
feelings betrayed him while trving to praise the man. Thus while trying to
say that the deceased had been the “packbone” and the “pillar’ of the
family (/ sanad albe: t/), he actually said that the man had been a cause of
“geparation” and “quarrel” (/ watad albez n/). This Freudean
psychoanalysis Is interesting and would be worth persuing further if given



7 ay na: d muma: @lla (for: 2 abdad....) (7)

warldy du: rl: (for: warld dwu 1)  (8)

matin ma { tu: b (for: matin mal tu:b)  9)

duru:z adabljja (for: duru: s ? adablija) (10)

masa: § 1: 9 amt: da (for: masa: 41 hamt: ds) (11)
In (7). the feature [+Nasal] is added to kStop] and kCoronal] s retained thus
rendering [d] es [n]In(8) the feature (+Delayed Releasells shifted to the word
final (d] in / warld/ thus converting it into an affricate. The feature
kemphatic] is added to [t] In (9) which 1Is rendered as {1} Exemples (10,11)
involve the feature [+Volce] which, added to [s,h] changes them into [z} and
{91 respectively.

Contrary to what was found by MacKay (1970) for German the feature of
place of articulation was quite common In my data. Of the thirty- three
errors involving single features, ten (30%) Involved exchanges in the place
of articulation. Table 3 shows the percentages of the vartous features
involved In the serrors.

At this point it 1s worth polnting 10 a rather surprising result in this
study. Previous investigators(e.g Garret, 1980, Shattuck- Huffnage!, 1983,
MacKay, 1970) have reported that similar units (i.e. units with similar
feature specification) are exchanged, so that ** a stop interchanged with other
stops, fricatives with other fricatives, and semivowels with other
semivowels” (MacKay, 1970: 332). The results of this study strongly run
counter to the findings mentioned above. Though similar units were
exchanged, there was a considerable number of Interchanged sements
which were widely different in thelr manner specification. Such cases can
be lllustrated by the following examples:

naqid babri: (for: naqll bahri:) (12)

mustamar sanawi: (for: mu? tamar sanawl:) (1)

ae: s matku: n (for: be: t masku: n) (14)

ma alturd3t | madgu: s(for: ma al fursi 1 madyu:s) (15)
In (12) a lateral is replaced by & stop. in (13) a glottal stop s replaced by a
irlcative; in (14) a stop and a fricative are exchanged, and In (15) a fricativs Is
spstituted by an affricate.

There Is a further discrepancy between the rezults of my study and those
obta!ned for other languages. Speech crrors have been found 1o be affected
by the degree of stress in that units in stressed syllables arc anticipted or
pre-erved (ef. MacKay. 1970). However, for Arabicas shown In this study.
the effect of stress has not been systematic. in

da’§ bikka nu (for: ba:7 dikka: nu)(16)
71d2riha: d t | axst (for: idgttha: d f axst) (17)
729 mida Xa | adijja (for: ? a mida Xa | abljja)(18)
3



exchanged or shifted elements occupled different positions in the word as
iliustrated by the following:
muntddah zami: 1 (for: muntazah dgami: 1) (3)
tikkat sa:aa (for: stkkatsa:Ga) (4)
Salaqat tu: pa (for:q alaqdt su: pa) )
qa J at oSf aq (for: qataq 3 ff at) )

In (3) and (5) a word medial unit is exchanged with a word initial one; in 4)
a word inlual unit is replaced by another unit which is final in the same
word: in (6) there are multiple exchanges: the word initlal /a/ has replaced
the word final /t/; also the medial /t/ In / 4ata  /is replaced by the initial
/ /in/ at/ . inthe present data, 26 % of the errors consisted in exchanging
or shifting units belonging to different positions in the word. Thus we may
conclude, at least for Arabic, that position in the syllable plays a more
importiant role In phonological exchange errors than does position in the

ord.

Further consideration of the errors reported above ralsed the following
question: Could the vocalic context have affected the exchange of sound
vnits? An examination of the data revealed that 42 % of the exchanged
units were preceded either by identical swels or by vowels sharing similar
degrees of height and opening. This finding again conforms to those made
hv MacKev (1970), which he found to support Wickelgren's (1969)
gssociative chain model.

Table 3
Feature Percéniage
place RIVEY
Manner 27 %
Volcing 25 %
Nasallzation 11 %

other secondary features 7%

Appendix 3 shows thirty— three (out of 110 ) errors all of which involve
exchanges or shifts of single features. These cannot, in my view, be
regarded as anything other than distinctive- fedature errors. Shattuck-
Huffnagel (1983) has argued agalnst this view In her treataent of such
errors in the MIT corpus, but errors in the present data do not seem to be
explaingd otherwise. The following tltustrative examnoles involve the
change of one feature each, which Is related to nasality, vorcing, manner of
articulation. or place of articulation.



Table 2

Position Percentage

Syilable initial with

syllable initial 47 %
Syllable medial with

syliable medial 2%
Syllable initial with

syllable tinal 11 %
Svliable final with

syllable final 25 %
Syllable final with

syllable initial 15 %

for other languages. The tendency of syliable Initial units to be exchanged
with other syllable initial units is also consistent with findings for other
languages (cf.Garret 1980: 184, MacKay, 1970: 336: see also Shattuck-
Huffnagel, 1983).

Also prominently shown by Table 2 is the result that units occupying
different positions in the syllable do not get exchanged as often as those
occupying Identical positions in the syllable. This finding lends some
support to the view that the position of a unit in the syllable has a strong
influence on the occurrence of exchange errors.

A major discrepancy between the present results and those reported hy
other investigators is related to the position of the exchanged unit in the
word. Surveying the patterns of constraint< on exchange errors reported by
MacKay (1970), fromkin (1971), Goldstein (1977), and Shattuck- Huffnagel
and Klatt (1977), Garret (1980: 184) states:

The environment of “ moved” elements (shifts,

exchanges, anticlpation, preservation) are

similar: word initial segments exchange with
(copy, or snift to) word initial segments,
medial with medial, and final with final.

This neat classification according 1o environment in the word did not prove
valld in the present studv. Though position in the svilable seemed to
determine. to a certain extent, the exchanges and <hifts, position in the
word did not seem to have such an effect. Indeed a considerable number of
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In certain cases, the shift or exchange of a shoneme or a feature resulted
in the appearance of a new lexical item which could be identified as an
Arabic word but did not make sense in that particuler context. I have called
these ‘‘wora errors” and have Included them in the category of
phonolegical errors

Table 1 shows the number of errors for each production unit together
with their percentages calculated on the basis of all the data pooled
together.

Table 1
Y ype of Errur Number of Errors Percentage
phoneme 58 50 %
feature 38 - 33%
syllable 8 7%
word 11 10 %

Analysis of each error type mentioned in Table 1 reveals that the syllabic
position of the exchanged unit plays a big role in the occurrence of the
error, 1'here was a strong tendency for a unit in syllable initial position to be
shifted to or exchanged with another unit also initial in a syllable occurring
either earlier or later in the utterance. It should be noted that in certain
cases as in the erroneous utterance.

? ira: qa dawiila (for ? ira: da qawiila) ()
one unit (/d/) is medial in the word and the other (/q) is initial in the word.
However, as far as the syllable is concerned. both units are syllable initial
(l.e.—da.qa-), anﬁ therefore such cases have been treated as belonging to
syllabie initial rather tnan ic word initia! position.

Similarly, there was a tendency for syliable final units to be exchanged
with other svilable final units. Table 2 shows the percentages of exchange
errors according to the position of the units in the syliable.

The above table shows that most of the errors belong to the initial position,
followed next by those in the final position. In the medial position,
however, the percentage was rather small and almost negligible. This could
be exvolained with reference to results obtained by other investigators (cf.
MacKav 1970: 336) which demonstrate that vowels are rarely exchanged.
Since in the medial position we usually have vowels, then this negligible
percentage In the present results conforms to the general pattern observed
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Collection of the Data:

The speech errors reported in this paper were collected over a lengthy
period of time amounting to flve years. They were obtained from a variety
of people belonging to different sexes and age groups. The following
procedure was adopted systematically whenever an error was observed. The
erroneous utterance was written down, and whenever possible, the context
(lnguistic and non- linguistic) of the error was established. Though
unpopular, this method proved very helpful in analysing and explaining the
error produced. Whenever the linguistic context provided no help, the
person who produced the error was asked 1o explain what he/ she was
thinking about when making the error. In such cases when the speaker was
_unwilling to reveal his/ her thoughts, information was ellicited Indirectly,
which turned out to be useful in constructing the context.

Results and Discussion:

The errors observed could be classified into several categories, which can
be reduced to three major ones: semantic, syntactic, and phonological
errors. This order does not necessarly mean that semantic errors are
predominant; in fact the -last type (lL.e. phonological errors) was
the most frequent. However, it Is my belief that the exclusion of semantic
errors will leave a gap which cannot be accounted for when a model of
speech production is attempted. Therefore, semantic considerations have
been Incorporated In this study though the main emphasis Is on
phonological aspects. Syntactic errors, on the other hand, need sparate
treatment, and thus fali out of the scope of this paper.

Phonological errors mainly consist in transposition, anticlpation and
preservation of sounds and sound sequences. The last two types also
involve the omission and/ or addition of production units. These errors
were first categorized according to the units exchanged or shifted. This was
not, however, an easy task since in a large number of cases it was not
possible to say whether it was one feature or a whole phoneme that was
transposed or exchanged. For example in

da:¢bikka: nu (for ba:y dikka: nu)(1)

It 18 not clear whether {t is the phoneme as a whole (l.e./b/lnta/d/) or just
the feature of the place of articulation (.e. [<Caronal + Anterior|'into [+
Coronal]) which has been exchanged. However, when more than one
feature was exchanged or shifted, the error was taken to Involve a
phoneme, but when one feature was exchanged, the error eas considered to
be of a distinctive feature.
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nature and magnitude of such units may be. The linguistic units (e.g.
features, phonemes, syllables, words, phrases, clauses, and sentences) are
units of competence, and as such. are discrete and timeless. These units,
when transformed into physical/ physiological events (l.e. units of
performance), acquire a further dimension, which is the dimension of time
Consequently, they fuse together and overlap to such an extent that [t
becomes impossible to find clear-cut boundarles between the units. To

model speech performance, then, one has to look for the building blocks of
speech.

Attempts at finding the units of speech production have in most cases
been controversial. Kozhevnikov and Chistovich (1965) suggested the
articulatory (CY) syllable, a unit which consists of a vowel preceded by
whatever number of consonants jrrespective of the word boundary.

In their defintion of coarticulation, Daniloff and Hammerberg (1973)
suggest the phoneme, or more accurately a “canonical” unit which is an
uncoarticulated unit corresponding to a phoneme when “produced” in

isolation (p. 241). other studies similarly adopt the same unit (cf. Lindblom,
1963, MacKay, 1970).

However, due to coraticulation and contextual effects, it is not
possible to find in actual performance units which can be identified as
canonical forms. To avoid this problem, Wickelgren (1969) proposed the
extrinsic allophone. In a string of phones, each phone is specified
additionally for features belonging to the flanking phones.

‘Other researchers have opted for the feature as the basic unit of speech
production. Henke (1966), Moll and Daniloff (1971), Benguerel and Cowan
(1974), and Dantloff and Moll (1968) have all incorporated the feature in
their models in an attempt to account for speech prcduction and, more
precisely, for anticipatoryand carryover coarticulation.

This paper has a two- fold purpose. First it Is an attempt to .find
psychological evidence of the units of speech production, and consequently
to arrive at a certain model of speech production. Secondly, it is an attempt
10 find whether there is some sort of universality underlying the production
* speech errors. This s done through the comparison of the present results
with those obtained by othars who have investigated speech errors in other
languages. Furthermore this paper sought to find whether there are any
regularities in the exchange of sounds and sound units. In particular, the
position of the exchanged sounds and the direction of the exchange (. e.
anticipation or preservation) were given particular attention.
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ABSTRACT

Research on speech programming has besically concentrated on the units
of sreech production. The phoneme has widely been claimed (Dantloff and
Hammerberg, 1973 Mackay, 1970) and so have the allophone (Wickelgren,
1969) and the feature (Benguerel and Cowan, 1974, Henke, 1966).
parceptually, the syllable has been emphasized (Studdert- Kennedy, 1976).

This controversial issue has been investigated in the context of slips of
the tongue as produced by hative speakers of Arabic of various ages and
under different mental and physical conditions (anxiety, fear, tliness and
fatigue). Such speech errors mainly consist of transposition. addition, and
omission of sounds and sound sequences.

Categorization of such speech errors shows that units of different
magnitudes are involved. If we accept the view that such units enter into
the programme for speech production, then we can conclude that the
building blocks of the production plan are hierarchical with the feature
being the smallest unit in the hiererchy.

The present investigation also shows that both anticipatory and carryover
processes are involved in speech errors. A unit was either realized early In
the utterance in anticipation of another occurring later, or carried over to
replace a later unit, a finding which implies a scanning device which is
equipped with a memory and sweeps over the plan within a temporal
window spanning the utterance as a whole. :

Introduction:
In a classic paper, Lindblom (1982) llustrated the lack of a one— to— one
correspondence between lingulstic and production units whatever the
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