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Chapter 5 

Concluding remarks 

 

5.1 Summary of the findings 

This study investigated the vowel quality of Taiwan Mandarin vowels from an 

acoustic approach. This study provided a complete survey on the formant frequencies 

of high vowel phones, low vowel phones, and mid vowel phones and their distribution 

in the vowel space with syllables of all possible elements in the finals. Issues such as 

the environmental conditioning on the vowel, the contrast or distinction implied by 

the transcription, and the sound change in Taiwan Mandarin were explored. This 

thesis attempts to reply to the research questions with the findings and discussion of 

the acoustic data in Taiwan Mandarin. 

From the acoustic data examined in this study, some significant findings that 

were related to the vowel quality of Mandarin surface vowels were reported. First of 

all, the overview of the data in this study suggested that initial consonants and the 

environments of sentence form and citation form have unpredictable influences on the 

vowel quality. In contrast, the formant plot of all testing items in our data showed 

results in accordance with those in previous studies and therefore testified the validity 

of the basic acoustic method used in this study. The relative position of the three 

single vowels [i], [u], and [a] corresponded to that of reasonable values in Catford 

(2001) and the distribution of vowel qualities in the formant plot roughly resembled 

the standard vowel space (the International Phonetic Association, 1999). 
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Secondly, the results of single high vowels again confirmed the application of the 

acoustic theory (Ladefoged 1962, 1971, 2001, 2006) in accounting for Taiwan 

Mandarin data. For example, the spectrogram analysis showed the acoustic feature of 

having low F1 in high vowels. Cross-linguistic comparison also showed similar 

patterns in the formant structure. Besides the acoustic theory, the conditioning effect 

of coda nasal on vowel quality was found to have effect of lowering the vowel height. 

However, the results of apical vowels were not in harmony with previous results. The 

spectrogram analysis showed differences in prevocalic sibilants but no obvious 

difference in the vocalic section of the alveolar and the post-alveolar group. The 

formant frequency analysis showed no statistical difference in either F1 or F2 between 

the two groups and there was also no difference between the same manner pairs. The 

only observable difference is in the relative position in the formant plot within the 

same manner pairs. In sum, there was no obvious difference between apical vowels of 

the alveolar and the post-alveolar groups in Taiwan Mandarin. Lastly, the comparison 

of results of a serial of previous studies showed a decrease of the difference in F2 

between the two groups, which implied a trend of neutralization of the front-back 

distinction in Taiwan Mandarin apical vowels. 

Thirdly, the results in low vowels serve as good materials to examine the 

directionality of assimilation in Taiwan Mandarin. From the comparison of syllables 

with only one contrasting segment, vowel quality in syllables with coda nasal [n] was 

found to be comparatively front while that with another coda nasal [ŋ] was 

comparatively back and similarly the glide [j] was comparatively front while [w] was 

comparatively back in both post-nuclear and pre-nuclear position. Based on the 

relative backness of segments and the examination of the backness of vowels in 

contrasting syllables, the results suggested that the progressive assimilation was more 
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active in Taiwan Mandarin low vowels. Another issue in Mandarin low vowels is the 

front-back distinction. The interlaced distribution of low phones of different groups 

seemed to indicate no front-back distinction; however, the formant frequency analysis 

showed the significant difference in the F2 contrasting pairs and the same pattern was 

found across all 6 subjects. These concrete evidences served as evidence for the 

existence of the front-back distinction in Taiwan Mandarin low vowels. 

Finally, the results in mid front vowels suggested that the distinction between 

close-mid [e] and open-mid [ɛ] was attested with the statistically significant 

difference in both F1 and F2 and the obvious difference in formant structure in the 

spectrograms. However, the relative position in the formant plot was found to be in 

reverse in our data through the cross-linguistic comparison. In addition, the 

environmental conditioning in mid front vowels was also examined. It is found that 

the coda nasal [n] affected the vowel height while the glides [j] and [ɥ] affected vowel 

backness. The findings in mid central vowels suggested the vowel in the syllable [wej] 

is close to schwa (central) rather than being front. Also, the findings in mid back 

vowels show that close-mid and open-mid dustinction was attested in [o] and [ɔ] but 

their relative position were reverse just as in the results of the mid front [e]-[ɛ] pair. In 

addition, three-sub groups were found within mid back vowel phones. To conclude 

the results in mid vowels, two comments were made. One is that the transcription in 

previous studies of Taiwan Mandarin mid vowels in general reflected the backness of 

the vowel quality with few exceptions. The other is that the close-mid and open-mid 

[e]-[ɛ] and [o]-[ɔ] distinctions were attested but the relative position was in reverse, 

and this phenomenon of reverse were left unsolved in this study. 

Generally speaking, from the review of findings in this study, the transcription 

presented in Wan and Jaeger (2003) captured basically all the phonetic distinction 
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examined in this study. Those phonetic distinction included the [a]-[ɑ] distinction in 

low vowels and the [e]-[ɛ] and [o]-[ɔ] distinctions in mid vowels, though the use of 

symbols in the [e]-[ɛ] and [o]-[ɔ] pair might not precisely represent the vowel quality 

of the mid vowels. Besides the existing distinction, the disappearance of distinction 

such as the neutralized vowel quality in apical vowels was reflected in the 

transcription of Wan and Jaeger (2003) by using a single symbol to represent apical 

vowels in Taiwan Mandarin. 

In response to the first research question of this thesis, the front-back distinction 

in apical vowels, the [a]-[ɑ] distinction in the low vowels, and the [e]-[ɛ] and [o]-[ɔ] 

distinction in mid vowels were studied. The distinction in the apical vowels was not 

observed. The [a]-[ɑ] distinction was found with statistic evidence and the contrast in 

pairs. The [e]-[ɛ] and [o]-[ɔ] distinction were observed but contrasted in a different 

manner from the transcription implied. 

To answer the second research question, the conditioning of coda nasals in the 

single high vowels, the prenuclear and post-nuclear elements of low vowels, and the 

conditioning on the mid vowel [ɛ] were discussed. It is found that elements in the 

syllable final, including pre-nuclear glide, post-nuclear glide and coda nasals, 

generally have different types of conditioning of the vowel. 

As for the third research question about the sound change in Taiwan Mandarin, 

the loss of distinction between the two groups of apical vowels and the reverse of 

relative height in Mandarin mid front and back vowels were observed. 

Last but not least, the vowel qualities of Taiwan Mandarin vowels represented by 

formant frequencies were presented Table 4.2 in Section 4.1. The formant frequencies 

record the vowel qualities of vowels produced by Taiwan Mandarin speakers in the 
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present time. Hopefully, the vowel formant data presented in this study could 

contribute to the study of vowels in Taiwan Mandarin. 

 

5.2 Future research 

There are two possible directions for further research in the future. One is the 

acoustic study that investigates the influence of initial consonant or the form of 

production on the vowel quality. In the recording of this study, four types of data that 

includes syllables without IC in the citation form, syllables with IC in the citation 

form, syllables without IC in the sentence, and syllables with IC in the sentence were 

collected. However, in section 4.1, it is found that there are possible discrepancies 

among the results collected in the four types of data. Because of the limit in the scope 

of this study, only the data in syllables without IC in the citation form were discussed 

in this study. Therefore, possible acoustic study could explore the pattern within the 

discrepancies of different types of data with or without IC and in the citation form or 

in the sentence. 

 The other direction for future study is the sociolinguistic investigation into the 

sound change found in this study such as the neutralization of two groups of apical 

vowels, the reverse of relative position in the contrast phones, and others. The 

sociolinguistic approach provides a more satisfactory explanation for the historic 

change of speech sound and the variation of a language. With the help of 

sociolinguistic knowledge, the motivation for the sound change, the social factors 

behind the language variation, and the possible influence from the mother tongue of 

Taiwan Mandarin speakers such as Taiwanese Southern Min, Hakka, and other local 

native languages would be further explored. 

 


