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ABSTRACT 

The purpose of this study is to collect and analyze the 
phonological errors observed in both normal and 
pathological Japanese speech.  Our findings have been 
tested against major claims on speech errors presented in 
the literature.  These include the following: (1) consonants 
are involved more in errors compared to vowels (2) 
transposition errors are observed more often in Japanese 
compared to other languages (3) the feature [place] is 
involved the most, with [coronal] having a special status in 
speech errors (4) the asymmetry observed in substitution 
errors seem to partially support the markedness model (5) 
palatalization (resulting in a ‘marked’ segment) occurred 
often in Japanese speech errors. 

1. INTRODUCTION 

Speech errors have long been a source of interest for many 
different linguistic and psycholinguistic arguments.  
Although some researchers have pointed out the difficulties 
and limitations of employing speech errors as linguistic 
evidence, slips of the tongue can provide fruitful 
information regarding what things may go wrong during 
the production of speech, and what things never go wrong.      
 The growing interest in linguistics among speech 
pathologists has led to an increasing number of 
linguistically oriented investigations of aphasia.  These 
studies often refer to lapses in normal speech, and studies 
on errors in normal speech also quite frequently contain 
remarks about the similarity between errors in normal and 
pathological speech (e.g. Soderpalm 1979; Schwartz, 

little research has been conducted that actually focuses on a 
comparison of speech errors in normal and pathological 
speech of Japanese.  The purpose of this study is to go 
towards filling this gap.  The aims of this study, therefore, 
are first, to classify speech errors collected among normal 
and aphasic speakers of Japanese; second, to find out the 
similarities and differences between the normal/ 
pathological data of Japanese, and to compare the findings 
with those reported in previous studies of other languages. 

2. METHODOLOGY 

The material forming the basis of this study is a collection 
of 407 spontaneous speech errors in spoken Japanese 
collected by the author (Tobin and Miyakoda 2001, 
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oda 2002a, Miyakoda 2002c).  The 407 phonological 
 collected for this study can be categorized into four 
s: 

Table 1 The four groups used in this study             

      Age    Number of errors 

 A     2-6 years old      81  

 B   10-18 years old       34    

 C   20-29 years old          135 

 D   32-70 years old                      157 

peech error data from normal speech were compared 
06 pathological errors of five aphasic patients (CY, 
T, HS, SM).  The majority of the speech errors were 

ted by trained speech pathologists in therapy sessions 
free conversation and naming tasks (Miyakoda 
). 

3. RESEARCH FINDINGS 

is section, we will review the generalizations 
rning speech errors that were put forward in past 
ch on slips of the tongue (Levelt 1989, Poulisse 1999).  
pes of speech error patterns will be given followed 
discussion regarding the speech errors and their 
nship to distinctive features and error models. 

3.1. Speech error types 

th developmental and clinical studies, it has been 
ed that vowel errors are infrequent compared to 

nant errors (e.g. Jaeger 1992: 193).  One of the 
s for this may lie in what Cutler regards as the 
ptual bias’ problem (Cutler 1982: 6).  For example, 
alectal variation for vowels is greater than that for 
nants, hence, error collectors may have difficulty 
ing errors involving vowels.  However, if we consider 
ct that consonants require greater control over the 
lature of the vocal tract, it is no wonder that more 

 are observed for consonants since they are more 
ult’ to produce.  The Japanese data would provide an 
phonological environment in testing this because of 
ple vowel system, and also because the difference in 
currence rate of consonants and vowels is smaller 

hat observed for other languages such as English (due 
 simple syllable structure of the language) .    



    
      Our data, both normal and pathological, showed that 
consonants are more error-prone compared to vowels as 
summarized below in Table 2: 

Table 2 Errors: consonants vs. vowels 

    Normal  Pathological 

Consonant errors 218 (53.6%) 53 (50%) 

Vowel errors   87 (21.4%)  8 (7.5%) 

Others   102 (25%) 45 (42.5%) 

 

As regards the error patterns observed, it has been reported 
that anticipation errors are more common than 
perseveration errors (e.g. Cohen 1966; Boomer and Laver 
1968; Nooteboom 1969) and that transposition errors are 
very infrequent (Cohen 1966; Nooteboom 1969; Dell 1986).  
Anticipations are errors where the influencing syllable is in 
the part of the utterance that is still unspoken (e.g. 
grapefruit flavor > grapefluit).  Perseverations are errors 
where the influencing syllable has already been spoken (e.g. 
quadruple > quadwuple).  Transposition errors involve two 
elements being exchanged (Chomsky Halle > Homsky 
Challe).  In our data also, these three types of errors were all 
observed:  

Anticipations toire > torire ‘toilet’ 

Perseverations sonomono > sonomomo   ‘the actual thing’ 

Transpositions tamago > tagamo   ‘egg’ 

Boomer and Laver 1968 claimed that in English, there was 
a prevalence of anticipatory slips over perseveratory ones.  
Cohen 1966 also reported that out of the 600 phonological 
slips, 78% were anticipations, 15% perseverations, and 7% 
transpositions.  A similar tendency was observed by 
Nooteboom 1969 in the Dutch data: 75% anticipations, 
20% perseverations, and 5% transpositions.  The Japanese 
data, however, do not support this claim: there is a tendency 
for transpositions to outnumber anticipations in normal 
spontaneous speech.  If we compare the adult data with 
those of children, both anticipation and tranposition errors 
are observed to occur often in adults, but in child phonology, 
there is a strong tendency for transpositions to take place.  
Out of the 81 errors collected for Group A (3-7 years old), 
21 errors (25.9%) were of the tranposition type.  In (3) 
below, the occurrence rate of these error types is 
summarized according to the four age groups: 

   Group A Group B Group C  Group D 

Perseverations  2 (2.5%)    3(8.8%)    4(2.9%)   15 (9.6%) 

Anticipations    3(3.7%)   2(5.9%)     15(11.1%)   21 (13.4%) 

Transpositions21(25.9%)  5(14.7%)  24(17.8%) 12(7.6%) 

As regards the pathological data, there were 12 
anticipations, 11 transpositions, five perseverations, which 
amounts to 11.3%, 10.4%, 4.7% of the corpus, respectively.  
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     At
distrib
involv
e the normal speech data of Japanese, anticipations 
mbered transpositions, however, only by a slight 
tage.                                                                                             

turn our attention to the exchange errors in languages 
than English, we find that the number of transposition 
 in these corpora is also much larger compared to the 
h data.  For example, Abd-El-Jawad and Abu-Salim 

found that 43.6% of the total number of slips in their 
c corpus were exchanges.  This result, together with 
nding suggests that the frequency of error types may 
guage-specific. A closer examination of the error 

ns reveals that in Japanese speech errors, both normal 
athological, transpositions frequently occur between 
nt CV syllables as a whole (e.g.anarogu > anaguro 
g’, tsuki > kitsu ‘moon’).  This is quite different from 
h transpositions, where segments within the same 
ic node interact with one another (e.g. Chomsky and 
> Homsky and Challe, but not Sky.com). 

3.2. Distinctive features and speech errors 

ech errors, the general claim is that the feature [place] 
ated the most (e.g. Boomer and Laver 1968; MacKay 
 Van der Broecke and Goldstein 1980; Jaeger 1992).  
ay 1970, for example, reported that in the case of 
an transposition errors, the two phonemes involved 
differ in place of articulation.  This finding was 
med in later studies.   Van der  Broecke and Goldstein 
ound that in English, not only transposition errors but 

nticipations, perseverations, substitutions all involved 
ature [place] the most.  Jaeger 1992 also claimed that 
lish, [place] is violated the most in child phonology, 

the features [continuant], [fricative], [voice] and 
] following.  For adults also, [place] is violated the 
however, [voice] follows in being the second most 
ntly involved feature.  In Japanese, just as in the case 
glish, [place] is violated the most in all four groups: 
> Continuant > Nasal > Voice, Consonantal (Group 
lace > Continunant > Nasal, Voice > Consonantal 
p B); Place > Continuant > Voice > Nasal > 
nantal (Group D).  The Japanese pathological data 
hows that the feature most violated is place of 

lation: Place (27 errors) > Nasal (13 errors) > 
nuant (12 errors ) > Voice (6 errors).   

ser examination of the errors involving place of 
lation reveals that the feature [coronal] has a special 
 in speech errors.  Out of the 190 consonant 
tution errors, over 90% of the errors involved the 
al] feature.  In the case of pathological errors, out of 
 errors involving place, all 27 (100%) involved the 
e [coronal].  One reason for this may lie in the fact the 
als are the easiest to produce, and are frequently used 
languages (Paradis and Prunet 1991: 1).  Therefore, 
se of their frequency, they also become involved in 
 the most.  

3.3. Markedness model vs. Symmetry model 

 this point, let us consider the relationship between 
utional frequency and the rate of speech error 
ement.  Some researchers have concluded that all 



phonemic segments are, by and large, equally 
‘mislocation-prone’ (e.g. Shattuck-Hufnagel and Klatt 
1979).  These studies claim that there are no ‘strong’ 
intruding phonemes as opposed to ‘weak’ error-prone ones.  
This type of error model is called the ‘symmetry model’.  
However, others have obtained different results.  According 
to the advocates of the ‘markedness model’,  certain 
segments are defined as being ‘strong’ based on some 
criterion such as ease of articulation or frequency.  For 
example, Levitt and Healy 1985 found that less frequent 
phonemes were somewhat more error-prone, and that there 
was a tendency for more frequent phonemes to be 
‘stronger’. Stemberger 1992 also argues that the 
underspecified value of a feature should be related to 
frequency.   It is generally assumed that the underspecified 
(unmarked) feature value of consonants can be determined 
by focusing on the value that appears in the largest 
proportion in the segmental inventory of the language in 
question.  Stemberger extends this view further and claims 
that the unmarked feature value of vowels is also related to 
phoneme frequency crosslinguistically.                                      

In our data, it was found that the vowel /a/ often becomes 
the target in vowel substitution processes:/a/ 32 (37.2%)  /o/ 
19 (22%) /u/ 14(16.3%) /i/ 12 (13.9%) /e/  9 (10.5%).  
According to Stemberger, the vowel frequency in Japanese 
is as follows: /a/ (13.3%) /o/ (10.81%) /i/ (7.34%) /e/ 
(4.64%) /u/ (2.97%) (Stemberger 1992: 518).  The result 
seems to support the claim that there is a tendency for more 
frequent phonemes to be the stronger, intruding phonemes.  
This finding leads us to assume that the prediction made by 
the markedness model holds true for Japanese, and that 
there are indeed ‘stronger’ phonemes that tend to replace 
the weaker ones in speech errors.                                                   

If we shift our attention now to consonants, the results show 
that some consonants become involved more in speech 
errors compared to others.  At a glance, the observed 
asymmetry also seems to give support to the markedness 
model.  However, a closer look at the data reveals that this 
is not the case.  According to Stemberger, the five most 
frequent consonants of Japanese are: /t/ (6.17%), /k/ 
(4.18%),  /m/ (3.51%), /n/ (3.47%), r (2.65%).  If what the 
proponents of the markedness model claim is true, then the 
five consonants given above will be the ‘stronger’ 
segments that replace the weaker ones in speech errors.  In 
the following, we summarize the consonants that are 
involved often in Japanese speech errors: 

Table 3 Consonants most frequently involved in errors 
(numbers in table correspond to the number of errors) 

‘error-prone’ phonemes  ‘target-prone’ phonemes 

 //  21   /t/  19  
  /s/  19   /s/  17  
  /k/  19   /t/  16   
  /z/  11   //  11  
  /ts/  10   /k/  10 
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, the more frequently occurring ‘stronger’ phonemes 
e targets and replaced the weaker ones.  However, 

esult obtained for consonants suggests that the 
nants that are likely to become targets in errors do not 
sarily occur frequently in the language  In English 
h errors, Shattuck-Hufnagel 1979 reported that an 

etry can be observed, but it is not consistent with the 
tion made by the markedness model.  She pointed out 
here were significant differences in frequency of 
ipation among the three consonants /s/, //, and /t/, 
e direction of asymmetry did not reflect the change 
the ‘weaker’ to the ‘stronger’ segment.  The 
dness model predicts that /s/ is the most unmarked 
nant among the three, and therefore will become the 
 more often compared to //or /t/ (it is generally 
ed that /s/ is the ‘stronger’ segment compared to //or 
ince it is acquired earlier and is a consonant that 
s frequently).  The result, however, showed that 
ry to the prediction made by the model, /s/ was the 
error-prone segment among the three.  Furthermore, 
frequent, later acquired (hence, marked) //and /t/ 
replaced other consonants and were likely to become 
s in speech errors.  Based on this result, 
ck-Hufnagel concluded that the markedness model 
t be supported.  The results of our Japanese data also 
st that the model cannot make the correct predictions.  
ugh vowel substitution errors seemed to 
atically drive out the ‘weaker’ segments, this 
cy could not be seen in the case of consonants. 

3.4. Palatalization 

section will take up the issue of palatalization in 
h errors.  A close examination of the consonant 
tution errors reveals that palatalization occurs 
ntly in Japanese speech errors.  Out of the 190 
nant substitution errors, 70 (36.8%) were 
lization errors.  The results are summarized below 
alization is represented by the addition of /j/, the 
ers represent the number of errors observed for each): 

s > sj  27  t > tj  2 

k > kj  14  h > hj 2 

z > zj  13  d > dj 1 

n > nj   3  p > pj 1 

r  > rj   3  g > gj 1 

ts > tsj   2   b > bj 1 

lish speech errors also, it has been reported that some 
nism in speech production creates an excess of 
lizing phoneme errors (Shattuck-Hufnagel 1979:47).  
lization is a common process in many languages.  
ct that many palatalization errors occur in Japanese is 
tent with this universal tendency observed in 

ages.  However, why palatalization occurs so often 
ns an unsettled question.  The phonetic environment 



of the errors was studied (for example the influence of 
adjacent palatal consonants, high vowels), but we could not 
find any significant factor that triggered palatalization.   It 
is interesting to note that in the case of pathological speech 
errors of Japanese, only one palatalization error was 
observed among the 53 consonant substitutions.  The 
reason why the palatalization rule is misapplied so often in 
normal speech but not so in pathological speech needs to be 
investigated further.  This we leave for future research. 

4. CONCLUDING REMARKS 

 In this paper, we have analyzed the speech error data of 
Japanese by comparing our findings with claims presented 
in past studies.  The Japanese data showed similarities with 
past findings in that consonants are more error-prone than 
vowels, and the feature [place] is violated the most in both 
normal and pathological speech.  The substitution errors of 
Japanese suggests that although vowels seem to give 
support for the markedness model, with regard to 
consonants, this was not the case.  Furthermore, 
palatalization occurred often in Japanese, but we could find 
no evidence that suggested the influence of adjacent 
segments in inducing this process.  
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