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The Syllable Internal Structure of Taiwan Southern Min
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In this study, nearly 600 speech error data weesnixed to explore the syllable
internal structure of Taiwan Southern Min (TSM)sRks showed that a great majority
of speech errors reflect an onset-rime branchingcitre. As for the other piece of
evidence, syllable contraction data, which was e supporting argument for the
body-coda structure, we provided an alternativdyarsawithout involving the break of
the sub-syllabic constituents in phonological jsinThus we argue on the basis of
speech error data that the syllable structure ofl TSonset-rime, consistent with the
traditional concept.
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1. Introduction

Two kinds of data are included in this study to lesp the syllable internal
structure of Taiwan Southern Min, a dialect of Mspoken in Taiwan. One is
spontaneous speech-error data, which is the maursfof this study. Since the 1970s,
speech error data have been used as evidence dstigate the components of a
syllable as well as syllable internal structureo(fkin 1971, Fudge 1987, Shen 1993,
Wan 1999, Yip 2002). The basic assumption for anguhe reality of a constituent is
that if a stringxyz could be moved as a unit to substitute or be gubst for by
another unit, then the stringyz forms a constituent. Different kinds of speecloesr
were analyzed to see how they shed light on tHaldgl internal structure of Taiwan
Southern Min. In addition, we also take a look atadof syllable contractions, in
which two successive syllables are contractedami® syllable in oral speech, to see if
they reveal consistent results.

2. Syllable structure of Taiwan Southern Min

In Taiwan Southern Min (hereafter TSM), a syllabtl@y be composed of an
initial consonant (§J, a prenuclear glide (£, a vowel (V), a postnuclear glide f@r
a coda consonant {Cand a tone (T). The postnuclear glides and comgonants are
mutually exclusive. The syllable structure can bamulated as (1). Except for the
nuclear vowel and the tone, all the other compaané optional. The vowel can

" 1 would like to thank the two anonymous reviewgmstheir valuable suggestions and comments on
the organization and presentation of this paper.
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combine with prenuclear glides and postnucleareglido form a diphthong or
triphthong. Hence, a syllable may contain from emdour segments. All possible
syllable structures as well as examples are list€d).

(1) Syllable structure of Taiwanese
(CYGCmV(GHC) T

(2) Various syllable structures and examples invaai Min

Syllable structure Example Gloss
\% a33 ‘stuffing’
GV ka33 ‘bite’
VCi am21 ‘dark’
VG aj21 ‘love’
GmV ja33 ‘night’
GVCi taml13 ‘wet’
CiGmV kwa21l ‘lid’
CVGs laj13 ‘come’
GmVGs jaws5 ‘hungry’
GmVCs jaml3 ‘salt’
CiGnVG kjaw55 ‘proud’
CiGnVCs kjam21 ‘sword’

3. Data collection

In this study, speech errors refer to ‘slips of thague’. They are defined as
one-time errors occurring in speech production, arel involuntary deviations in
performance from the speaker’s intention in regasphonological, lexical, or
grammatical aspects (Sturtevant 1947, Boomer anckrLa973, Jaeger 2005). An
intended utterance, which is usually a word but e#so be a phrase or even a
proposition, is mispronounced because somethings ga®ng in the production
planning process. Hence, errors such as repetitiesjtation, repairment due to
change of the topic or infelicities of expressiorrgv excluded. The speakers were
aware of the errors they made and in most caseklwaomediately correct the errors.
Evidence of the occurrence of speech errors inslupauses, gestures, laughs,
interjections or comments of the speakers themsealveuestions or corrections from
listeners (Shattuck-Hufnagel 1986, Jiang 2004).
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The data source was an on-going TSM cofpesntaining recordings of
spontaneous speech collected from several radigrgms. Most of the programs
were conducted by a host and a hostess, and somebyeone or two hostesses.
Errors were recorded with a complete utterance uding relevant context
information, pauses, and self-corrections. Phong@mscription was used when
necessary. There are nearly 2000 speech erroectaall in this corpus. Data used in
this study include four kinds of errors: (1) syntagic phonological substitution
errors involving single segments, (2) phonologmalbstitution and exchange errors
involving larger unitg, (3) phonological telescoping errors, and (4) lekislends®
Approximately 600 speech errors were adopted fatyars in this study. As for data
of syllable contractions, they were adopted froramegles listed in the appendix of
Liu (2005), which is a paper concerning tone cartioas.

4. Analysis of speech error data

In this section, we made analysis of the four kirafsspeech errors, i.e.
syntagmatic single-segment errors, syntagmaticefangit errors, phonological
telescoping errors, and lexical blends in sequémaee if speech errors obey syllable
structures and what unit acts as the target uratror unit most often.

4.1 Syntagmatic single-segment errors

There are 338 substitution errors involving singggments which were included
in the analysis. These substitution errors areeeithith only one potential source
word or with two potential source words and botheptial source segments are in the
same syllable position. It is found that in phomgdal errors with a potential intrusion
in the utterance, the error source is within a tiahidistance from the target word,
usually within 7 syllables (Cohen 1973, Nootebod@i3, Wan 2007). We investigate
the relationship of the target and the source satgren the basis of syllable position.
If the target and the source segments are botht @anssonants, then the interaction
relationship of this speech error is aC error. If the target and the source segments
are both prenuclear glides, then the error isy,@3a error, the same analogy to the
other error types. Examples in (3) and (4) are sadeG-C; error and V-V error,
respectively. In the following examples, the fiise indicates the intended utterance,
beginning with the marker “l:”. The second line megents the erroneous utterance,

! Taiwan Southern Min spoken corpus is constructetiraaintained by the Institute of Linguistics at
National Chung Cheng University.

2 A larger-unit means a unit which is larger thasegment but smaller than a syllable.

3 Bilingual errors due to dialectal influence, mgiMandarin, were excluded from this study.
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beginning with the marker ‘E:". The third line regents a word-by-word gloss. The
fourth line is an English translation of the inteddutterance. The notation of the tone
value is adopted from Cheng and Cheng’s (1977ksysRegarding the transcription
of the utterance, an utterance related to the arnir is phonetically transcribed;
others are phonemically transcribed. The target isnboldfaced, the source unit is
underlined, and the erroneous unit is boldfaceduanat®rlined.

(3) Example of &C; error
I: pin33het3 _u55 gjam33tpn33.
E:.. ljam33tpn33.
anemia more serious
‘The anemia is getting worse.’

(4) Example of V-V error
l: ma2l bel t921sh33 lan55 Rwan33ki53 €83 u33ljams3.
E: .. t€21sph33
also not cause we environment  of  pollution
‘(It) won't pollute the environment.’

Frequency based on the syllable position of thgetaand the source segments is
listed in the table in (5). Since the structurgresentation of the diphthongs [iu] and
[ui] is still under debate (Li 1986, Tung et al.6I® Tung 1988, Chung 1995, Hsu
2004), we conservatively categorize errors invgvinese two diphthongs separately.
The bracket with [u] or [i] indicates the segmantdlved in the error.
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(5) Frequency of interaction types between theetaagd the source segments

Interaction types Tokens
Gi-Ci 235
GG 3
V-V 62
C-Cs 14
GGy 6
Sum 320 (94.7%)
Gi-Cs 5
Gt-Cs 2
ifu]/uli]-V 2
ifu]/uli]-C+ 9
Sum 18 (5.3%)
Grand Total 338 (100%)

In this table, there are 235 errors involving iat¢ion between two onset
consonants (&C;), 3 errors involving interaction between two prelear glides
(Gn-Gm), 62 errors involving interaction between two vdsvéV-V), 14 errors
involving interaction between two coda consonaf@@sC), and 6 errors involving
interaction between two postnuclear glides-@g. These errors indicate that more
than 94% (N=320) of the speech errors obey thalsigl structure in that segments
interact with segments in the same syllable pastid his finding corresponds to the
unit similarity found in previous studies (MacKa@7B3, Boomer and Laver 1973,
Fromkin 1971, Nooteboom 1973, Wan 1999), which sfubthat onsets interact with
onsets, vowels with vowels, codas with codas, andg with rimes most of the time,
suggesting the existence of syllable structurékerprocessing of speech production.

Regarding the 18 tokens reflecting asymmetrical pimap relationships between
the target and the source segments, the interaotitmeen Gand G is not surprising
since it is categorized under the same node ‘Endirtgaditional Chinese linguistics.
Errors involving ‘iu’ or ‘ui’ can be analyzed frotwo aspects. If the segments in the
bracket in ‘iju]’ and ‘u[i]’ are offglides, then #ir interaction with the vowels and the
coda consonants are also explainable. On the am b#glides are actually vowels
not in the syllabic positions, and hence it is ratéor them to interact with nucleus
vowels. On the other hand, as mentioned previotishy belong to the same category
‘Ending’ with coda consonants, which accounts fagirt interaction in substitution.
However, if the segment in the bracket in ‘iffu]dai[i]’ are vowels, then the 9 tokens
reflecting the interaction between i[u]/u[i] ands Gbviously violate the syllable
structure and the basic distinction between vowastsl consonants. Since, the
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representation of the two diphthongs [iu] and [siktill uncertain, we tentatively put
these data aside without analyzing them.

Excluding the above suspected tokens, the tokeatsotbviously violate syllable
structure are the 5 errors involving the interactetween Cand G. Nonetheless,
detailed examination showed that among the 5 ertloese is only 1 actually violating
the syllable structure while the other 4 have daradtive analysis. Three of the 4
errors are shown in (6). The common charactergtithe 3 errors is that the target
and the source segments are located right nexado ether sequentially. Therefore,
they can also be analyzed as feature assimilatemnpasal assimilation in (6a-b) and
place assimilation in (6¢), or phonetic assimilatidue to co-articulation at the
phonetic level.

(6)a. |1 55 se53kaj53 o833 e33 'bp55ke21
E: .. "sk5ke21
base world up of  statistics
‘According to the global statistics, ...’
b. I: 55 ihp53kaj33 1aj33 ka33 {63 tsit0e0a0  'kva53mij33
E: ... i53yaj33
you should come with try once look
‘You should try once.’
c. I in33ui2l tskt kin33 p2lpayl3d 33 kuib5 ts55
E: .. tin33

because oneCLASS pharmacy not several set
‘Because there aren’t many sets (of freespift each pharmacy.’

Another error, as shown in (7), is an error in vahoth the target and the source
segments are within the same syllable. Hence, ghimbe also due to effect of
co-articulation at the phonetic level. The only areor that obviously violates the
syllable structure without proper alternative exgiigon is shown in (8).

(7) I sin33ik3 [m xy35 faj53faj53]?
E: sin3%kik3
Hsin-chu Hsu Mrs.
‘Mrs. Hsu from Hsinchu’

* The utterance within the marker “lm ]” is an uttiece of Mandarin.
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(8) I: a21si21kn55 ©33 33 hwat5hen21 tsit5 €33 mo33pe33
E:... no33p&33
or so not discover tlGsASS problem
‘Or we did not discover this problem before.’

To sum up, analysis of single-segment errors gleadicates that speech errors
respect syllable structure. Therefore, we can ityate the syllable internal structure
based on the interaction of phonological elememtsriors. Nevertheless, except for
this, the results do not reveal much regarding hbese segments are organized
within a syllable. Hence, we further explore tlasue by investigating the interaction
of segments involving units larger than single segts

4.2 Syntagmatic larger-unit errors

There are 103 syntagmatic errors involving largaitsy a unit larger than a
segment but smaller than a syllable. Errors like ékamples in (9) are irrelevant to
the breakup of the syllable internal structure esirtbe error unit only includes
substitution of the onset consonant and the tore tuthe interference of the
following syllable [liu33]. Hence they are countas ‘Others’ and screened out from
analysis. There are 93 errors included for detailealysis.

(9) I tsja21 lan55 e33 hweb3kn53  liu33ny53 €0
eat we of blood-vessels soft PART
E. .. lwe33
‘This medicine will reduce hardening of the areri

Among the 93 errors, 66 tokens are clear casesthi& example in (10). For the
remaining 27 errors, it was difficult to decide taeor unit due to the overlapping
segments between the target and the source wikelghé example in (11).

(10) I: i33 ka33ti33 ma2l u2l "33 g'e33hu33Kks55 tsin55s53.
he self also have open dermatolog clinic
E:.. "e33
‘He himself also has a dermatology clinic.’
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(11) I: lan55 kja33 $on33 p33tsi53°
we afraid  hurt kidney
E: .. 93
‘We are afraid of causing damage to the kidrieys

In (10), the target unit [ui] is replaced by themed [e] due to the interference of
the following syllable [Be33]. Therefore, it is a substitution between riamel rime.
In (11), both the target and the source words aoat@renuclear glide [j], resulting in
ambiguity in deciding the error unit. It is harddecide whether the substitution unit
‘is the G\VCi [jon] or only the VG [on]. In the following analyses, clear errors and
errors with unit ambiguity will be analyzed sepatat

4.2.1 Analysis of clear cases

First, the data without overlapping segments isrenad. All 66 errors reflect the
internal structure as onset-rime (hereafter O-Rnhbthing. Moreover, a phenomenon
worth some discussion concerns the grouping optkauclear glides. The structural
status of the prenuclear glides seems to be relatddthe existence of the initial
consonants. There are 30 errors in which the tangsturce syllables or both contain
prenuclear glides. Among the 27 errors in whichtdrget or the source words contain
initial consonants, all but 2 syllables separat prenuclear glides from the initial
consonants and group the prenuclear glides witlrithe, as the example shown in
(12).

(12) I: i33sh55 ©33 spp2l Ka33 tsits Kwarb5 lagl3
E: .. Wwan33
doctor then most fear this kind person
‘Doctors are most afraid of this kind of person

The two exceptions are given in (13). In (13a), thrget unit [aj] in the syllable
[kwaj53] is replaced by the vowel [e] due to theenference of the following syllable
[e33]. On the contrary, in (13b), the target ugitip the syllable [le33] is replaced by
the unit [aj] in the syllable [hwaj33]. In both ers, the prenuclear glide [w], one in
the target syllable in (13a) and the other in theree syllable in (13b), does not move

® Although there is a dialectal variation betweshahd [o], in this error, the speaker noticed threre
at once when mis-articulating this intended sybalsb133] as [s$3] and made a correction without
finishing the whole syllable. The clue of self-repanplies that the speaker made a distinction
between the vowelo] and [0]. Hence, this error is treated as a latgetr error involving the
substitution either betweemn{j] and [p] or between 4n] and p].
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along with the vowel and the postnuclear glide. @&ttheless, it does not mean that
the prenuclear glides do not form a sub-syllabigstituent with the rime but form a
constituent with the initial consonants. It coulel ossible that the prenuclear glides
form a larger constituent with the vowels and tbstpuclear glides.

(13) a. I: bklkwaj53 33 &3 l313 Kwa2ltp2l kon55
E: bklkwe53
no wonder he of person see say
‘No wonder when people see him, they woal s.’
b. I. tsit5 &33 tsit5zim33 liN55 oh55 ben55  hwa3gil3
E: ... &33
this CLASS responsibility you all without doubt
‘All of you needn’t doubt the responsibilighat | will take on).’

As for the other 3 onsetless syllables, the preauchlides display different
patterns from those occurring in the syllables wiiitial consonants. The prenuclear
glides consistently do not group with the rime asubstitution unit, as the example
shown in (14). The glides seem to be raised to sthectural position of initial
consonants and act similarly to the initial consusa

(14) I: he55 tan33a33e35 kil3 pn33 njal3
E: .. dn33
that only short term use SO
‘That is only of short-term use.’

4.2.2 Analysis of ambiguous cases

Next, consider the 27 errors involving overlappgsagments. Speech error studies
show that the target and the intrusion are ofteatled in the position beside a same
segment, so-called repetition effect or phonemdaiity (Wickelgren 1969, MacKay
1973). On the basis of this finding, a principle mfnimal movement has been
adopted in judging the error unit in speech er{beibstein 1987, Wan 1999, Jaeger
2005). Under this principle, the repetition unitcsunted as part of the target word
rather than the source word and hence it is natgddhe target unit under substitution.
The same principle is also adopted in our analysisordingly, the example in (11),
repeated in (15), is counted as substitution batvtlee VG [og] and V p].
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(15) I: lan55 kja33 spn33  p33tsi53
E: .. 933
we afraid hurt kidney
‘We are afraid of causing damage to the kidrieys

Based on the minimal movement principle, all of #mors reflect an O-R
structure. Though the principle of minimal movemastbased on the results of
previous studies, on the safe side and for conp@arihese ambiguous errors are also
analyzed with the maximal movement principle alééirely. Under this principle, the
overlapping segment is counted as part of the tange under substitution. There are
14 errors counted as “Others” since they turn oudie substitution of whole syllables
and do not reveal anything about the breaking pwmiside a syllable, as in the
example shown in (16). As for the remaining 13 exr@ errors reflect a body-coda
(hereafter B-C) structure, as the example showil ), and all the others reflect an
O-R internal structure.

(16) I: go2lgwe2hun33 sjn2l tpp2ljaw2l e0
E: gwe?lgwe?21l
May most  important PART
‘(It's) the most important (event) in May.’

(17) I tjon33kok5 taj21lpk
E: kon33
China Mainland
‘Mainland China’

4.2.3 Summary

To summarize, the syllable internal structure otéld on the larger-unit errors and
the type tokens are listed in the table in (18).
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tur f Taiwan

(18) Frequency of structure type revealed in latger errors

thevhin

Structure types Clear cases Ambiguous cases
min. pri. max. pri.

B-C 0 0 3

O-R 66 27 10

Others 10 0 14

Total 76 27

Grand Total 103

Note: “min. pri.” refers to “minimal principle” antinax. pri.” refers to “maximal principle”.

Among the 103 errors involving larger units, thare no errors or at most 3 errors,
depending on different analyses, reflecting thdablg internal structure as a B-C
branching structure. The overwhelming majority tfthe errors reflect the syllable
internal structure as an O-R branching structuseaAesult, the results of larger-unit
errors reveal an O-R branching structure.

4.3 Phonological telescoping errors

There are 24 telescoping errors in our corpus. ftleekess, most of the cases do
not reveal a clear internal structure in termsha sub-syllabic constituent, as the
examples in (19). In (19a), the two syllables [kd333] are contracted into one
syllable [kja53]. It could be analyzed as an inserbf the vowel [i] into the syllable
[ka]. In (19b), the two syllables [tsu55i53] arent@cted into one syllable [tsu53] by
combining the segments of the first syllable anel titne of the second ofeBoth
examples do not reveal the breaking points of glalde internal structure. Hence,
they are counted as ‘Others’. There are 18 suduserr

(19) a. I: [i55 vy55ka33 ki53 ti21l he55 thaw33khak3 laj21te53

E. .. kja53
you all  with remember at
‘You remember all of them.’

that hrai inside

b. I. 1i55 it5th21 aj53 tsub5i53 1i55 €33 kin33kut3.
E. ... tsu53 [i55 e33
you must have note you ofbone

‘You must pay attention to your bones.’

® This error is treated as a telescoping error rathen a tone error due to the appearance of the
following utterance [li55 e33] ‘your’. If it were aontextual tone error, then the speakers usually
would notice it immediately when articulating threoe [tsu53] and make a correction at once.
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Among the remaining 6 telescoping errors, only @rsrshow a breaking point
between the vowel and the coda consonant, as simof@0) and (21).

(20) I: tdm55ma53 e33 sjaw53len33a53 ons5 si2l an55ne55
E: tsa53
now of  youth all BE this
‘The youth nowadays are all like this.’

(21) I: lan55 ts53tsitlle33a55 sin33e53  kjam55tsa55
E: .. zjel3
we do some body examaonati
‘We should go for a check-up.’

In (20), the two syllables [tsim55ma53] are cortieddnto one syllable [tsja53]. It is a
combination of the body [tsi] of the first syllab&d the vowel [a] of the second
syllable, which reveals the body [tsi] as an emnit. In the example (21), the two
syllables [tsitlle33] are contracted into one d$#a[zjel3]. Actually these two
syllables are fused together rather than a simptegraction of segments. The initial
syllable [z] in the contracted syllable inherite thalue of the feature [friction] from
the initial consonant [ts] in the first syllabledathe value of the feature [voicing]
from the initial consonant [l] of the second syl&abThe two tones are also merged
together, resulting in a rising phonetic pitch. féhes a breaking point at the boundary
between the CV string [tsi] and the coda consoffignh the first syllable, thereby
displaying a B-C structure.

The other 4 errors display a breaking point atlibandary between the initial
consonant and the rime, as the example shown )n T22 contracted syllable [bun21]
adopts the initial consonant of the first syllafide] and the rime [un] of the second
syllable [lun33], showing that the second syllabieaks up at the boundary between
the initial consonant [t] and the rime [un].

(22) I: ba33lun2l zin21k13 tsitl hg2l mi21kja33
E: bun2l
no matter whatever one kind thing
‘No matter any one thing ...’

In a word, the results of the telescoping erroaskhat there are slightly more
errors displaying an O-R internal structure thd&@ structure.
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4.4 Lexical blends

There are 109 lexical blends in the TSM corpus. ébian half of the tokens are
contracted with a breaking point at the syllablaimaries (MacKay 1982, Kelly
1998), like the one in (23) and some errors onlive features or tone on surface,
like the one in (24).

(23) I pin33590n33s13 to21 u2l1 te55 tsjab3
E: pin33laj13
ordinarily so  have Progressia¢ e

‘(1) take (the medicine) ordinarily’
blended lexical items: §83spn33sil13 (ordinarily) / pun55Iaj13 (originally)

(24) I: kin33a55zit3 tH3 tsetSbok5
E: .. ten21lok5
today do program
‘() host the radio program today, ...’
blended lexical items: tsetddb (program) / ten21taj13 (radio station)

In (23), the blend is composed of the first sykabbf the component
[pin33sjon33sil3] ‘ordinarily’ and the second syllable of tlether component
[pun55Iaj13] ‘originally’. In (24), the first syllale of the blend is adopted from the
first syllable of the component [ten21taj13] ‘radpoogram’. The second syllable of
the blend combines the second syllable of the atbeponent [tset5ik5] ‘program’
with the ‘place’ feature of the second syllableled component [ten21taj13], forming
a hybrid syllable pk5]. Data like these which do not reveal the bregsiside a
syllable or do not reveal a clear syllable interstalicture are all counted as ‘Others’.
Moreover, errors in which the two lexical itemsatxed in the blend are composed of
simple CV or CGV structures, as the example in ,(25¢ also counted as ‘Others’
since they do not reveal anything related to tleakup of complex syllables. There
are 74 errors counted as ‘Others’ and 35 blendslving the break within a syllable.

(25) I: a0 i55 K0 be55 1aj33 pa53  ten21we33 F0
E: .. ka53
PART you PART want come report phone  PART
‘(If) you want to report your phone number, ...’
blended lexical items:ap3 ten21we33 (report the phone numbers) / kha5&lten
we33 (make the phone call)
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Among the 35 blends, there are 13 clear cases 2rghses with unit ambiguity
due to the overlapping segments between the twodbtk components. The high
percentage of lexical blends with overlapping segdetween the two components
indicates that the two components involved in btengsually have phonemic
similarity (MacKay 1982, Kelly 1998). Likewise, waeparate the clear cases from
ambiguous ones.

Regarding the 13 clear cases, all reflect an Or&cttre. Of the 22 ambiguous
cases with overlapping segments, there are 6 edisptaying a B-C structure and 6
errors displaying an O-R structure. The remaini@gedrors display a B-C structure in
one way and an O-R structure in the other way d#ipgron different treatments of
the overlapping segments. An example and the pessilalyses are given in (26).

(26) I: u2le33 55 e21 ts'wan33 Kk'i55ke55 K'i55bin53.

E: ... ts'wan55

some st can  prepare toothpaste toothbrush

‘Some will even prepare toothpaste and a tootlibrus

blended lexical items: twan33 (prepare) /wan55 (prepare)
Analyses Origins Blend Syllable structure
Analysis 1:  [t&wan33]/[K-wan55] > [ts~wan55] G-GmVCs; G-GnVCs
Analysis 2:  [t8w-an33])/[Kw-an55] > [tsw-an55] GGm-VCi, GGm-VCi
Analysis 3:  [t&wa-n33])/[Kwa-n55] > [ts'wa-n55] GGmV-Cs; GGmV-Cs
Analysis 4:  [t8wan33])/[Kwan55] - [ts'wan-55] Syllable, T

In (26), the two lexical items ftwan33] ‘prepare’ and [kvan55] ‘prepare’ contain
the same segments except the onset consonant.dRegte error [tsvan55], there
are four possible analyses which differ accordmghe treatment of the overlapping
segments. In each analysis, the dash within eagtaletem and within the syllable
structure indicates the boundary of two sub-sytladmnstituents. The syllable internal
structure revealed in each analysis is given aetiteof each analysis. Analysis 1 and
2 display a branching of O-R division while Analyd displays a branching of B-C
division. The blend error can also be analyzed esnabination of the segments from
the item [t&wan33] with the tone from the item "lkan55], as Analysis 4. It is
impossible to select a certain analysis and distaedothers objectively. Therefore,
these 10 cases with discrepant internal structbedéween the B-C or O-R division
due to different analyses are also counted as f8the

The error tokens of each structure type derivenhfiexical blends are listed in the
table in (27). Though there are some tokens refiga B-C structure, rimes are still
preserved 3 times more often than bodies.
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Structure types Clear cases Ambiguous cases
B-C 0 6

O-R 13 6

Others 74 10

Total 109

5. Syllable contraction data

5.1 Analysis based on syllable structure

Syllable contraction is a process occurring in spdech in which two successive
syllables are contracted into one syllable. Examplesyllable contraction like 21
lan33] = [honl3] ‘let them’ and [tsit5 tsun33P [tsin53] ‘this moment’ are used as
evidence to support the B-C branching of the sidlatternal structure. In this section,
we analyze this kind of data to see if they rewaisistent patterns and can be taken
as a supporting argument for a certain syllablerma! structure.

If we assume that the combination of contractechfin syllable contraction also
honors the syllable structure and the breakpoists &n the boundaries of
sub-constituents as speech errors, then based eorexémination of the surface
structure of the contracted form, we find that be@indary of the first and the second
source syllables occurred at various points. Exampl (28), like the one 21 lay33]
contracting into [hyl13] in (28a), reveal a breakpoint at the boundaywieen the
nucleus and the coda in both components. On theasgnexamples in (29), like the
one [si53 tsap5] contracting into [sjap5] in (29&\eal a breakpoint at the boundary
between the onset consonant [ts] and the rime ifaphe second component. The
former reflects a B-C internal structure while tatter reflects an O-R division.

(28) Contracted examples reflecting a B-C structure
a. [h21 l33 (ljam33)] > [honl3 (llam33)] ‘scolded (by others)’
b. [se53 han53 (tsik3)] > [sen53 (tsik3)] ‘little (uncle)’

(29) Contracted examples reflecting an O-R stractur
a. [si53 tsapl (hwe2l)] > [sjap5 (hwe2l)] ‘forty (years old)’
b. [tsit5 e55] - [tse55] ‘this one’

Examination of the contracted examples listed i (2005) showed that among
the 63 examples, there are 38 tokens not revealirgear internal structure of
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complex syllables since the contracted forms eiihgolve the whole syllable or
involves syllables merely containing a simple Ckusture, as the examples shown in
(30).

(30) a. [kwa33a55 hi2l] - [kwa35 hi21] ‘Chinese opera’
b. [tsa55 Ri55 (sil3)] >  [tsaj55 (sil3)]  ‘morning time’

In (30a), the second source syllable contains @lsimowel [a55], which is the
same as the nucleus vowel of the first source Idglarherefore, it is impossible to
tell the source of the nucleus vowel of the cone@dorm. In (30b), the two syllables
[tsa55 Ki55] contract into the contracted form [tsaj55p&i both source syllables are
composed of a simple CV structure, the contractechfdoes not reveal anything
related to the constituent of onset consonants wiitvels or vowels with coda
consonants. Hence, these data do not display tlableyinternal structure in terms of
a B-C or O-R division.

Among the remaining 25 examples, there are 20 ebesmpeflecting a B-C
structure and 5 examples reflecting an O-R strectidience, there are more
contracted examples reflecting a B-C structure tnarO-R structure. As a result, it
may be concluded that the syllable internal stmecteflected in the speech error data
is discrepant from that reflected in the syllabtantctaction data. The former reflects
an O-R division within a syllable while the lattgisplays a B-C division. However,
things may not be so simple. In the following, weuld postulate an alternative
proposal with a different interpretation to accotmt the construction process in
syllable contractions, which shows that the intersimucture of the contracted
syllables can be analyzed without involving thealig of sub-syllabic constituents.
In other words, the formation of the contractedab}es is irrelevant to the breakup of
the sub-syllabic constituents.

5.2 Alternative analysis
5.2.1 Thenature of syllable contraction data

Before analyzing syllable contraction data, sonopprties related to the nature of
syllable contractions should be addressed firses&hproperties are ignored in the
previous studies dealing with syllable contractiorwever, they are absolutely
important and definitely related to the analysisyifable contraction data since they
provide good motivation to explain the formationtbé contracted forms. Syllable
contractions, also sometimes called syllable blehdse a common property with

182



Liu: llable Internal Structur f Taiwan thevhin

lexical blends in speech errors or lexical blemdEmglish such asmog which comes
from smokeandfog, in that they all involve contraction of two lealdtems into one,
causing the omission of some segmental componBmtdistinguish the lexical blends
that occur in speech errors and the lexical blams#si in English such asnog we
call the former “unconscious lexical blends” siibey occur erroneously by accident
and the latter “conscious lexical blends” sinceythee not errors and occur under a
certain conscious intention of the speaker.

Nonetheless, syllable contractions differ from bkitids of lexical blends in terms
of two distinct properties. First, the two sourgllables of syllable contractions are
never semantically related and do not belong tosdmme part of speech. On the
contrary, the two source components of lexical dde@re usually semantically related
and belong to the same part of speech. Secondwtheource syllables in syllable
contractions bear a linear-order relationship, &the two source components of
lexical blends have no such liner-order relatiopshiherefore, the two source
syllables of syllable contractions frequently octagether in oral speech with a linear
order the same as the linear order they appeatlabke contractions. The two source
components of lexical blends evidently can not odogether sequentially in an
utterance due to the first property. In a wordJable contractions are basically a
syntagmatic merger of two contiguous component$ \aitlinear-order relationship
while lexical blends are a paradigmatic mergerved tomponents with a semantic
relationship.

These essential differences between syllable ootiares and lexical blends lead
to their difference in the contraction process. ahscious lexical blends in speech
errors involve activation and mis-retrieval of twemantically related lexemes at the
semantic level. Both the intended and the intrudéengcal items are selected in the
retrieval of lemmas. The phonological structuretloése two lexical items later
merges into one syntagmatic slot at the level tmgephonological representation in
speech planning, resulting in a phonologically dieg error. Therefore, the
contraction process occurs at a phonological le&etordingly, lexical blend errors
can reflect the phonological structure of lexid@ms. Though the combination of
these two source components honors syllable intstnacture, it seems unlikely to
predict the sequential order of the combinationmily, it is impossible to predict
which source component would be selected as the Half of the blend and which
one as the latter half. The examples shown in &) explicate this characteristic.
The two source components of the blend errors fraY3and (31b) are the same.
However, the blend forms are different. Under tesuaption that blend errors also
honor syllable structure, the blend "{t&n55] in (31a) may be analyzed as the
combination of the onset [{sfrom the source component 'sgan33] with the rime
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and the tone [wan55] from the other source compbfidwan55]. The blend in
[k"wan13] (31b), on the contrary, reflects the reveattern. It is composed of the
onset [K] from the source componentfkan53] and the rime as well as the tone from
the other source component{t&n13]. Both errors can also be analyzed as a
combination of segments from one component with tbee from the other
component.

(31) a. I: u2le33 465 e21 ts'wan33 K'i55ke55 K'i55bin53
E: ... ts'wan55
some still  can prepare toothpaste toothbrush
‘Some will even prepare toothpaste and a tootlibrus
blended lexical items: twan33 (prepare) /wan55 (prepare)
b. I: bp55 ka33 155 td'wanl3 a0 a0
all with  you prepare ASP PART
E: ... k"wan13
‘(The medicine) has been prepared for you.’
blended lexical items: twan13 (prepare) /wan53 (prepare)

Conscious lexical blends, though also occurringtre semantic level like
unconscious lexical blends, are different from ursmious lexical blends in two
respects. One is that the former occurs with n@ tpressure while the latter occurs
due to time pressure. The other is that the formeeurs with a motivation while the
latter occurs merely by mistake. The main motivatid conscious lexical blends is
ease of articulation, which is a means to achid¢fi@ent communication. It is shorter
and hence more efficient in communication to aféizia lexical blend such apork
than to pronounce both source componepison and forkntact. Such contractions
are processed with the speaker’s awareness. Aoglydihey can even more clearly
reflect speakers’ internal linguistic knowledgen& these blends are contracted with
the speaker’s awareness and occur in the absen@nyotime pressure, unlike
unconscious lexical blends, the sequential ordecariscious lexical blends is not
combined at random. Instead, the ordering pattefrthe combination are actually
predictable and governed by some factors. Kell®89by examining English blends,
showed that shorter and more frequent words woellsetected for the first part of the
blends.

Syllable contractions resemble conscious lexicahth$ in that they occur for the
same reason, i.e. to achieve efficient communinatia ease of articulation. However,
different from lexical blends which are semantigajtounded, syllable contractions
are basically phonetically based. That is, the ramtibn mainly involves merger of
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segments at a lower phonetic level in speech ptadu¢Some might involve a higher
phonological level after the contracted forms hé&een fossilized, which will be

discussed later). Oral communication is composedwof parts, i.e. speakers and
listeners. Efficient communication does not onligetdhe speaker’s production into
consideration but also the listener’'s perceptioscadkdingly, it is a compromise

between production and perception. We argue that ¢bhmpromise between
production and perception is exactly the premisesydiable contractions. In other
words, the premise of syllable contractions is taimt@ain maximal segmental
information in the contraction process. On the baed, it reduces the burden of
speakers in production and on the other handillikeeps enough information, both
semantically and syntactically, for listeners’ pgotion, to reach the goal of efficient
communication. In the following, we posit a diffatgoroposal under this premise to
account for syllable contraction data. It does ingblve the breakup of the syllable
internal structure.

5.2.2 Our proposal

Based on the premise that syllable contraction Ilshawuaintain maximal
segmental information while reducing the productimmden, we argue that syllable
contraction is a dynamic process which may occuxvat different levels in speech
production. One is a lower phonetic level and ttieepis a higher phonological level.
All syllable contractions start at the phoneticeewWost of the syllable contractions
still operate at the phonetic level while some hasen to operate at the phonological
level. When contraction occurs at the phonetic lletlee contracted form would
preserve maximal segmental information, includinguintaining the phonetic
properties of the source segments. Hence, thergaai@nts of syllable contractions
due to idiosyncratic pronunciation of the speakassthe examples shown in (32). All
these examples have two or three variants. Theaxat forms of the examples in
(32c) and (32d) further clearly support our arguirtbat phonotactic constraints are
not taken into consideration at the phonetic leswete the contracted rimesa]] and
[ja]] are not legitimate rimes in TSM.

(32) a. [Ka55 e21] >  [k"ae51)/[Kaj51] ‘how come’
b. [tsa33 b55Ix13] - [tsa35 layl3]/[tsaw35 Igl3])/ ‘woman’
[t$035 lay13]

c. [b31 laj21] - [loaj31]/[lwaj31] ‘come down’
d. [K'i31 laj21] > [K"aj31])/[k"aj31] ‘get up’
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Then how can we account for the examples in (33@&-ayhich the contracted
forms are not the first variants preserving mosthef phonetic information, marked
by a pound sign, but the second ones in which theels of the second source
syllables are deleted in the contracted forms?

(33) a. [21 lxy33] -2 #[hoan13]/[hon13] ‘let them’
b. [tsit5 tsun33] - #[tsiun53]/[tsin53] ‘this moment’
c. [seb3 han53tsik3]> #[sean53 tsik3]/[sen53 tsik3] ‘the youngest uncle’
d. [K'i31 laj21] > [K"aj31)/[k"aj31] ‘get up’

Based on the essence of our proposal, we propadeirththe beginning, the
original contracted forms of these examples arefitee ones marked with a pound
sign, just like the pattern of [khjaj31] from [kii3laj21] in (33d), in which the
contraction is merely co-articulation of vowels o#o syllables by deleting
intervocalic consonants and a contraction of tomeen what causes the change from
the original variant to the second one used nows®layhe answer lies in the
fossilization of the contracted forms. As mentiorgéviously, the highly frequent
usage of the contracted form makes the contracted become fossilized and once it
becomes fossilized, it is on the way to becomex&d item of TSM. Then the
operation of this contracted form rises from a neetraction at the phonetic level to
a lexicalization at the phonological level, whergopotactic constraints should be
respected. Obviously, the contracted formsafii3], [tsiun33], and [sean53] violate
phonotactic constraints of TSM since the rimes iHlegitimately formed. Hence
speakers readjust the internal structure to reggextotactic constraints.

Take the readjustment fromdém13] to [lpyl3] for example. The change from
the combination of a back round vowel plus a lowounded vowel to a back round
vowel is a common process shown in vowel changegdRmd Johnson 1999:219).
Accordingly, we propose that at the beginning o tbxicalization process, both
variants [hanl3] and [lyl3] exist in oral speech at some period. But ladsrthe
process of lexicalization approaches the end, thsamt obeying phonotactic
constraints becomes the major one while the variaolating the phonotactic
constraints decreases in frequency of occurreesejtmg in only the contracted form
[hon13] nowadays.

5.3 Summary

At first glance, analysis of syllable contractiosta based on the surface structure
of the contracted syllables shows that more exasnf@élect a B-C syllable internal
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structure as opposed to an O-R structure. Howaeposit an alternative analysis to
argue that these data can be dealt with consigtesitthout involving the breakup of

the sub-syllabic constituent. Analyzing contracteata without involving the breakup
of the syllable internal structure is also adopte@hung’s (1995) analysis on syllable
contractions. Accordingly, the finding that moreamples reflect a B-C structure in
syllable contraction data can not be taken as id calunterexample against the O-R
internal structure of TSM syllables.

6. Discussion

The table in (34) lists the token frequency ofe@héint syllable internal structures
shown in different kinds of speech errors in regaadthe syllable internal structure.

(34) Frequency of different syllable internal stures shown in speech errors

Internal Larger-unit errors |  Telescopings Lexical blends Total
structures | Clear | Ambiguous Clear Clear| Ambiguous
cases cases
B-C 0 0-3 2 0 6 8-11
O-R 66 27-10 4 13 6 116-99
Others 10 0-14 18 74 10 112-126
Total 103 24 109 236

First of all, single-segment errors show that sheecors respect the syllable
structure in that most of the errors involve thieraction of segments in the same
syllable position. The results of the other kindsgeech errors shown in the table in
(34) further reveal two points of significance.dfly, in larger-unit errors, telescoping
errors and lexical blends, there are at least 8@ ®reflecting an O-R structure and
only 8-11 tokens reflecting a B-C structure. Ermeflecting an O-R division are 10
times more than those reflecting a B-C structurecodingly, results of speech-error
data clearly reveal an O-R branching structurehm syllable internal structure of
TSM.

Secondly, Laubstein (1987) found that in her Emglghonological error data
(N=559), there were few speech errors (N=19, 3%)chwviseemed to be a rime
substitution (N=11, 2%) or a body substitution (N%86). She provided an alternative
analysis to deal with these errors without invadvithe concept of rime or body.
Based on her analysis, these errors could be aathlyith a two-step process, syllable
exchange first and an onset or coda omission |&tarexample, given what appears
to be a body error [€/2], the target is the syllable {{V1C] and the intrusion is the
syllable [G,V.Cr,]. This error can be analyzed as a whole syllak@hange first. So
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the target [GV1Cn] turns to be [GV2Cr]. Then it follows a coda omission, resulting
in the error [GV2]. Consequently, Laubstein argued for the flat dtrre as the
internal representation of English syllables andulo-syllabic constituents of body or
rime based on the rarity of such errors and therrative analysis. This alternative
analysis, though reasonable, is too complicateahight be appropriate to account for
errors with rare tokens. However, if there are mamgrs with an error unit of rime or
body and they all need to be analyzed with suctbloprocesses, it is quite unlikely
that speakers will make such complicated errorsoften. Therefore, a premise
accompanying this alternative analysis is thatehgtould be few examples of this
type of error.

Connect this alternative double-process analysiB aur results. This alternative
analysis might be possible to account for the fekenhs reflecting a B-C structure and
denies the reality of the sub-syllabic constitudatdy’. However, the considerable
number of errors displaying the rime as a targétiarour data is quite impossible to
be analyzed without adopting the constituent ‘rimeese errors are quantitatively
sufficient to reveal the psychological reality dktsub-syllabic constituent ‘rime’ in
TSM syllables and to indicate that the internauctiure of a TSM syllable is
hierarchical, mainly a left-branching of O-R stiuwret.

As for the syllable contraction data, our analysimwed that the process of
syllable contraction can be analyzed under the @@nof retaining maximal
segmental information, which mainly takes the phicnérm into consideration.
Using this type of analysis, the combination oflayle contraction data is irrelevant
to the breakup of the sub-syllabic constituentscokdingly, syllable contraction data
can not be taken as valid data to examine theldgllaternal structure nor can they
be taken as counterexamples of the O-R model.

7. Conclusion

In this study, we examined speech error data atidbéy contraction data to
explore the syllable internal structure. Speechrernvolving single segment errors
showed that speech errors do respect syllabletsteicResults of errors involving
larger units, telescoping errors and lexical blestaswed an overwhelming preference
for the O-R branching structure. Moreover, analydishe syllable contraction data
showed that syllable contraction can be analyzeal@ecess irrelevant to the breakup
of the sub-syllabic constituents. Hence, syllaldetraction data can not be taken as
valid evidence to explore the syllable internalisture or as counterexamples against
the O-R branching structure. In a word, analysisspbntaneous speech errors
revealed an onset-rime branching structure of Tgllides.
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