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In loving memory of my grandmother...



Foreword

I remember when I was sitting in Shanghai International Studies University (hereafter
briefed as SHISU) PhD candidate entrance interview, my supervisor asked me about my
research proposal if I would be accepted. And I answered phonetics. Then I didn’t realize
all the hardship I would face, from theory to practice, especially the huge experimental
labor work. The completion of this dissertation is impossible without so many people’s
help.

First and foremost, I owe my deepest gratitude to my distinguished supervisor, Prof. Li
Ji’an, for his immense support and intellectual guidance throughout the years. His patience,
tolerance, humor and optimism have been sources of my courage and persistence. Without
his recognition, all my work is but in vain. My sincere thanks also go to Prof. Mei Deming,
Prof. He Zhaoxiong, Prof. Xu Yulong and Prof. Shu Dingfang at SHISU, whose lectures
and seminars have greatly broadened my view. Thanks also go to Wang Wangni and Hu
Wenhui at SHISU for sharing with me so much knowledge under the guidance of our
SUpErvisor.

My special gratitude goes to Prof. Winifred Strange who have enlightened my
knowledge about acoustics and perception studies in a lab setting for the first time, Prof.
Janet Fodor who has guided me into a phonology-syntax interface threshold, Prof. Dianne
Bradiey for showing me intonation labeling, Prof. Gita Martohardjono for her L2
acquisition lectures and Prof. Elizabeth Ijalba for her brilliant phonetics lessons and
introduction to Prof. Winifred Strange. My special thanks go to Prof. Eva Fernandez for
her brilliant Psychological Linguistics lessons, patient instructions in Speech Analyzer
software handling and many times’ help during my stay at City University of New York
(hereafter briefed as CUNY). Prof. Howard Kleinmann and Alice, I will never forget their
care and concern for me at New York. I’d like to thank PhD student Shari Berkowitz for
her guidance into their Lab and Mai for sharing with me lecture notes. I’d also thank my
colleague Lisa for accompaniment at CUNY.

I owe tremendous gratitude to Prof. Kong Jiangping who have taught me acoustics ABC,

Matlab programming to analyze phonation and provided a lab setting and technical support



to make my experiments possible, Prof. Wang Hongjun for her nonlinear phonology and
historical linguistics lectures, my idol Prof. Wang Yunjia for her L2 phonetics acquisition,
general phonetics lectures and much more beyond, Prof. Li Xiaofan and Prof. Xiang
Mengbing for their brilliant Chinese Dialect lectures, especially Prof. Li Xiaofan who has
taken a serious consideration for my dialect fieldwork application, and Prof. Lin Youjing
for her great grammar fieldwork lectures and generous consulting on my paper at PKU.
Most of my knowledge on phonation, phonetics and phonology are from her. Words cannot
tell how I appreciate what she have taught me. Her insights will benefit me for a lifetime.
Among my pals at PKU, Dong Li, Yang Feng and Zhang Ruifeng have provided me with
most unselfish help and support. Thank Junru for helping me contact her PhD supervisor
about my visiting application. Thank Yinhao for helping me combat with my laptop for
Kay program. I’'m also deeply appreciative of Yudai, Cao Hongling, Hanna, Yu Qian, Liu
Siwei, Yu Mengxiao and Lijun, because of whom my life at PKU becomes unforgettable
and meaningful. I'm deeply impressed by my fellow visiting scholar Prof. Guan Yingwei,
who had devoted most time researching. I would also thank my roommate, Pan Qiong, Sun
Yanjie and Liu Xiaoxia, for their help, care and friendship when I was crazy not being able
to find subjects and was burdened by clipping and trimming of sounds. Pan Qiong has
helped me in understanding matrix and I sincerely hope she will soon pursue her PhD
study in mathematics.

I would also like to thank professors from Psychology Department, PKU for allowing
me to sit in their classes. Thank Prof. Gen Haiyan for her Experimental Psychology lessons,
Prof. Gan Yiqun for her Psychology Statistics lessons and Prof. Chen Lihan for his
Psychtoolbox lessons. I have benefited a lot from their lessons on experimental design,
conduction and analysis. I owe a special debt to participants who have taken my
experiments in such a busy final examination season. Without their help, these experiments
are impossible.

I also owe deep thanks to my University of Shanghai for Science and Technology
(hereafter briefed as USST) colleagues, Prof. Lu Le, Prof. Deng Zhiyong, Prof. Liu Qin,
Prof. Gao Jun and Prof. Ni Rong for their everlasting support. Prof. Zheng Xiaoyuan, Leng

Bingbing and Jia Xiaoqing, thank them for sharing with me knowledge, comprehension



and care.

My friends Tian Lu, Yubing, Yifeng and Xiaodong, thank you for your everlasting
friendship.

Finally and most of all, I thank my husband Kevin for his everlasting effort to support
our family, and for sharing with me all the joys and sorrows which has become a precious
part of our life. I owe too much to my dearest son Ronny, you are the most precious in my
heart. I also owe too much to my beloved parents, who have taken over so much
responsibility to enable me sit for hours on work. I will resume a much normal life upon

the completion of this dissertation and try my best to compensate soon and afterwards.



Contents

45

1) 1) S i
CORARTULS wsususonsssssnnsosasssussmensonsssssosssasssssnssessonssesssnssssesnseavesayvesssnessnsoesnsasnstssesssnsassisse v
1 Introduction 1
1.1 RESEATCH PUIPOSES ...ttt ettt es e esse et e b e aeeeaeeaneean 16
1.2 The importance of studying Learners’ L2 as @ SYStem ........ccocvueiveiircnininenicicesieeeecaee 18
1.3 The rare but vital phonation studies for prosody researches..........ccoceveeiiviiiiniiiiineenen, 19
1.4 O BN Z AT OTL s 555 s simsnicosss s s o s N R S8 B A S B N SR S AR 20
2 Speech prosody 23
2.1 PTOSOAY ettt ettt ettt et et e ena e 26
22 Phonological vs. phonetic PErSPECtiVE ........cceiiiiriiieiiiiieieieet ettt 27
2.3 English vs. Chinese ProSOQY .......c.oieiiiiiiiiiiii ettt st sttt 27
24 BAGHISH DTOSOUY . s cuvessssosssusssnssssvsnmmssnnsassossssssasissswsssses ey esss s 54455500037 855081055 oo 3 5T 5 5w 30
2.5 ORINEEE PYOSOMY < amavs cmemmenmeusnanssns svs o osmensss s5s s 5 s9ams a6 5453 E5HT51 TS F85 753 TS ST SRR TSRV EVRH S 31
251 TONC ettt bbbt b b e be e h ettt nen e eaee 32
2.5.2 INEONATION 1.ttt ettt sttt eaees e es bt eea e s e st es e et e bt et e et e b e b e b et e eaaebeans 32
2.6 LR TCS =11 16 ) o SO STSRP S RPSRSORRY 34
2.7 Tone and PICH VAIIE ..ucsusesoswsissssssonpsmnossasisssssnsmsmssbmsess s swms s 54 sivepe s e qossmagans s 36
2.8 Narrc;w DG sssnarunssnsmassmos saessmes s R o 0 eSS 33 TR AT T 3 S VR F3 T3 T SRR S A AT T TR SRR 36
2.9 CONCIUSION ...ttt sttt ettt et et s be ettt et eaeeaee 37
3 Phonation studies for speech prosody 39
3.1 Universal vs. individual phonatory features...........coceeveeiieeieiiiiiceiceee e 42
3.2 Phonation Studies of L1 and: L2 coemsssmmnssamurasmmsmmesismssmsmsmssms nomsms e 42
3.3 The physiological nature of phonation..............ccoiiiiiiiiiiiiiiicice e 43
3301 INETOQUCHION L.ttt e eb etk n e et n s ene e e e enees 43
3.3.2  VOICING MECHANMISIT ....ouviiuiiiiiriieiicitiie ittt ettt sbe st et s es b sb et ebe e essenneas 44
3.3.3  Research MethOds. .. ....ooiiiiiiiiiii et
4 EGG 47
4.1 WOTKINE PINCIPLS cvsonavossnsmmsmansiss ssassassssmmmmisvasmsn oamssssoi 3 ssessia ssbaisassst mssisisvissmisissnsviniaa 49



Vi

4.2 P A ETRT R sus savssnsnnss svsssnnmest ot s dess sSSP SR SR AT ES R ST TN S S T AR s b e 52

4.2.1  Four basic acoustic parameters of phonetics and their acoustic and psychological

COUNTETPATES ...ttt ettt st e e s e et e e s hb e e enseeenbeaeabaesannaeen 52
422 f0,00Q and SQ ..t ettt et nne s ans e 52
43 HATAWATE ...ttt bbbt b e s eeb et es et neeseneas 56

The phonation studies on narrow focus Syllable “/a/ / C_ (C)”of Chinese and English L1 and

L2 speakers 59
5.1 INaAITOW fOCUS 1N PIOSOAY ...uveiiirieiiieiite ettt eesaesseesaeeeteebeeneenaenns 61
52 Traditional STUAIES ....c.eeviiiiriieieiie et et 62
5.3 FOCUS VEI'SUS VOICE ...uveiiiitcir ittt ettt bttt b et e et 63
5.4 B K DO IINEHE s 5ssssss osssssivnsossssossss suesiossesssssiess 538 oxsas i s wevawss amao o RsS 04 53 009 AT 3 BRI 44555 65
541 TNEOAUCHION ...ttt et et r bbbt eae e e b e 65
S42 MEHhOM .ottt .66
5.4.2.1 EGG ettt e e a et b e 66

543  ParamBIEES muesssmesmsionsomsonsansiossrasmesssssssivsniissesassssssssss90sses i vasss 4es LA Ta s VAR SRR ES 67
A4  PATCICIPANES . cvcvvasvvsnsssnsorsvsvsninsssis sonssmesiassmtsrisssns (vaowsvasstssess e samiosis shsvas st ovn castoiamesatssivons 67
545 MALETIALS.....ioiiiiiiiieeee ettt ettt enean 68
S4.0 PTOCEAUIE. ...ttt et be et et e s e et e sbeenneenee 71
SAT  RESUIES .ttt ettt et 72
5.4.8  Chinese material data analysis & diSCUSSION.......c.ccieiierieiiieiiieerieieieeee e eeeae e saeenees 85
5.4.8.1 v v s s s SRS S 5 R S S R A A AR A SR e 86
54.8.1.1  Symmetry 0N aSYMIMELTY ....c.cccvervireerrerieieierieiteesersensessesseensessesseessessensenns 89

5.4.8.1.2  Different absolute f; change, proportionate change at sex levels.............. 90

5.4.8.1.3  fo cONLrast PATAOX ..ccvvviveuiireririereireieeie ittt nnanes 91

5.4.8.2 OO snssnsomssenvsamsssinsssmsnss avssm ey sias s o e 03R4 S P S A SRR S 92
54.8.2.1  Male 5. tethale SPeakers unmsmminammissmsama sammms i 93

5.4.8.2.2  Chinese vS. AMErican SPEaKETS. .......cceruerivieieierieeenieiesiesiesreeresseeneensenes 94

54.8.23  Growth of males’ OQ......coouiiuiiiiiiiiiiiiieteeee e 94

54.83 S et e et r et er ettt ne 94
54.8.3.1  Male vs. female SPEAKETS ...caesivusssssesssssasissssesessonsnsnisssnssrsonssassasssssssnsssss 96



5.4.8.3.2  Long vs. SNOTt SENLEICES ...euveiuveiireiriiiiiereetie ettt eeasae e 96

5.4.8.3.3  Compensatory effect 0of OQ & SQ 0 f§ -.overerverierercrieinirieinencrisreneeenins 98

5.4.9 English material data analysis & diSCUSSION ....c.eueteriruieieieieiee e 99
5.4.9.1 0ttt b ettt h e e bbb et et b en e b st be e ea 100
54.9.1.1 Loose vs. tight CV(C) StrUCIUIE .......eeemiieiieirieeeeeeccerieeee e 101

94.9.4.2 | o CODMIASE :sssuusssususssnsunsnssussnsonsuonssessiaasassisssnsssisessssins AEwassssassisHasns syEoasasss 102

54.9.1.3 AMETICANS SIALEEY ivivissrsssssmssnirsisssssissavssssrusvosssvssassissrasisnisssssssimonsesnints 103

54914  Chifese’ SITHLEEY .. . ocummirssissisnissasimssmaamasrosiinsinsnsiobivieid sssamisvnbintinassmiibsaiess 103

5492 OQ & SQ ettt 104

5.4.10 f5, OQ & SQ in a 3-Dimentional Matlab Space ............ccoouviriviiinriiieicicccieeeens 107
8411 CONCIUSION, osssensasmsssissniamssssenssssnssiesssssenenmsanssin s sasuys psmsessss s oodsse s FRussTURMARS TR AR SR SSH G5 108

6 Prosodic hierarchies 111
6.1 Halliday’s prosodic-HISratehies. ... .. ioimiirmvimmmmsisssrosiss s i st ssms it drasy 113
6.2 WU ZONGJT'S ThEOTY .ttt ettt s a e a e s e easeeb e eneenea 114
6.3 Wang Hongjun’s prosodic hierarchies............ccvevveiiiiiiniiiinciiecieececce s 116
6.4 Prosodic hierarchies of Mandarin ChineSe...........ceeivveriiiiiiiinieiienieiessess e 116
6.5 Dechnation & AOWHBLED: wsvsssssmssssvimssiavisnsmsssninsssusssasvasvams ssainsovssssssvssiissesmssveiipssoressisssss 117
6.6 FOOE V8. PLLS.ccisirosmuimmimsesssmoianins ot tesms e s oemmmesasa 15 60es 164 3905m3 45 Sl N o N 5 121
6.7 INtONAtion PRTASES .....ooveiuiiiiiie i e 122
6.8 Sentence Stress VS. TNEONATION. .......ccuirueiriiiieieeeet ettt ees e ee 123
6.9 Sentence final intoNAtioN BEATING UNit.....c..oveiiiiireiiirieriiiiie ettt ens 123
7 L1 and L2 Respiratory Patterns of Chinese and English Bilinguals’ Read Speech................. 125
7.1 AT O OT . 1s 5 51ssvsmenin cvamsnsie iy samsmoss semanos smanm s RS AN e RS 45 A S 3 SO S RS S Ao S ST 128
7.2 RESPITAtOTY DIt ..o n 129
7.3 IMEEEROM ..t ettt b et 129
T3l  PACUICHIANS e momsmommmsisgonsmmmssominnssommn s asss e sosases s vas s 448 B 50T EE RO TR O PSR 129
Te3e2  MBETIAL L cussowiss sovsosssnnsssnsassvmssniinsssss neasamsss v 35 o0 shrass s HAFoeoHaR e AR VA RAFSHA PSSR TH SRR FRTPSR RS 130
133 RECOTAING PrOCCAULE cuusansrasnssssssisessamsssssansmsinmis dissss ismees s ssaisss 54 dsaiodss s aassmsssssnninnen 130

7.4 RESUIS & ANALYSIS ..ttt ettt ettt n 132
7.5 DIISCUSSION 1.ttt ettt ettt ettt e et e et e bt eb e esesaeese e esees e e st et e e et e s e eseeneeseenaensensensennensen 135

vii



7.6 Conclusion 138

8 Conclusion 139
8.1 Summary 141
8.2 Limitations & future research 144
References 147
Appendices 167
APPERAIX Liscvssmssnuisessusssnssnsanissnssonsasssossesse s ssmemssssasimesspsseessassssissssissonsmsssssessess s 169
APpendix Iiisicuimsassvesimmssiiarsssivssssstsssassssans s son wasmissmas i siosavssusin et shs oo oa o R AN oo 175
ADPPEWNAIX T vosisiinnsioneassonssassnssssins saeasoss cness Moans sNeessiions s 568055 Sa0s S AETIR 24 WS A RRASAOVEISE 195
List of tables
Tab. 5:4.5.1 Natrow focus syllable “al JE () sssmersusscsssmisssussisessisesssassavsas s sisssassossssusisssiseasssisssss 70
Tab. 5.4.8.1 f;, OQ and SQ parameters of Chinese “/a/ /C_ syllables .........ccccoveviiiinincininicncnnn - 86

Tab. 5.4.8.1.1 Descriptive Statistics of narrow focus and non-narrow focus f; for Chinese long and short

sentences 88

Tab. 5.4.8.1.3.1 Syllable duration ranking in ChiNESE..........ccceeiiieiiiriiiiiiiiiie et 92
Tab. 5.4.8.2.1 Descriptive Statistics of narrow focus and non-narrow focus OQ for Chinese long and

short sentences 93

Tab. 5.4.8.3.1 Descriptive Statistics of narrow focus and non-narrow focus SQ for Chinese long and

short sentences 95

Tab. 5.4.9.1 f;, OQ and SQ parameters of English “/a/ /C_ (C)” syllables..........cceoeiininenininieicnenns 100
Tab. 5.4.9.1.1 Descriptive Statistics of narrow focus and non-narrow focus fj for English long and short
SOIMETICES «.n it i samainsois TSR 3073 T F SR8 EN TSRS 53 H0 50 4 T3 TR ST OSSP AN SRR R FI AR TS S EN SIS As T 101
Tab. 5.4.9.2.1 Descriptive Statistics of narrow focus and non-narrow focus OQ for English long and

SOOI SEIEEIICES 1. vuetttaiteisisenseueaseaeneensa et essanesnsasasaseuasessennssesssnseesssnenesaesesnssessssnsnssnsnernesasnnsnsnns 105

viii



List of figures

Fig. 1.3.1 SOUICE-FIIET TREOTY ....ecviiiiiiiiiiiiiiieieeeie e st ea e 20
Fig. 3.3.2.1 A profile of pharyngeal MUSCIE ........c..oooieiiiiiiiiiicice e 44
Fig. 3.3.2.2 A rear profile of pharyngeal mMuUSCIE ..........cccvevivieieeiriieiicieecere e eaenaens 44
Fig. 4.1.1 EGG WOTKking PrNCIPIE. cumsssummin s ssvsisvissssmsmissssisiissssiessideinssioisiasmsiorssbsmiassis s isoissi 50
Fig. 4.1.2 Three planes of GnatOmMy ........cccoecirioiiieiieieie ettt s e sbeenes 50
Fig. 4.2.2.1 EGG SIZNAL....uiiiiiiiieiectiitteet ettt ettt et e aa st st eaeea et et et e st ens et e s e eseebassnanes 53
Fig. 4.2.2.2 Defining EGG SigNal ........ccooiiiiiiiiiiiiiicee ettt 54
Fig. 4.2.2.3 First order differential method for EGG Signal .........cccccoeviivnniivnnienenenionesiesesiescsennonssrennas 55
Fig. 4.2.2.4 Criterion-Level Method of extracting EGG signal...........ccccovveiiricniinoninieniseneeesesseeens 56
Fig. 4.3.1 EG-2 Standard SerieS EGG ......ccoooieiieiiiieieeeecteeee it eseeeae st e s enneasaens 57
Fig. 5.4.8.3.2.1 Normal sound signal (Channel 1) and voice signal (Channel 2) .........cccceeniiiniinnnnns 97
Fig. 5.4.8.3.2.2 voice signal (Channel 2) fCh_ch 8 da .....ccoccoiiiiiiniiiicc e 97
Fig. 5:4:8.3.2.3 voice signial (Channel 2) AT €h | B8 cuwursmanamimsmessssmssmssssosmmissssissiassss 98
Fig. 5.4.8.3.2.4 voice signal (Channel 2) mAm _ch 1 cha ..o 98
Fig. 5.4.10.1 Matlab 3-D distribution of fj, OQ and SQ ......c..ccvevieriieiiieieeeee et 107
Fig. 5.4.10.2 Matlab 3-D distribution of OQ and SQ ........ceoiiiiiiiieieeiecie e e 171
Fig. 5.4.10.3 Matlab 3-D distribution of fo and SQ .......c.coveriiieiiiieiicccceeee et 172
Fig. 5.4.10.4 Matlab 3-D distribution of fj and OQ ........ccceeieiiiiiieiiiiiicieieie e 173
Fig. 6.7.] THEL CUTVALITE 11 ssvssuvsemesusvnsnsnsins ovavisienss s sswions s s ssoss ames 559803450 R R0 3807 oSS IS4 S0 SRR A 3 7455 115
Fig. 7.3.3.1 ReSPITAtOTY DELt .....cviiiiiieiiiiiiiiec ettt ebe e eneenen 131
Fig. 7.3.3.2 BI0€leCtriCity COLIECIOT .. .oiuiiiiiiiiiiciie ittt s 132
Fig. 7.3.3.3 BioelectriCity ampPlifier .......c.ccvoiiiiiiieiieicieieice ettt 132
Fig. 7.4.1 The male native American English speaker read English novel..........ccccoeceineniincnicicennne. 132
Fig. 7.4.2 The male native American English speaker read Chinese novel ...........ccccoceerivveerceieniennennnn 132
Fig. 7.4.3 The female native American English speaker read English novel .........cccccooeiiiciiiicnnnene. 133
Fig. 7.4.4 The female native American English speaker read Chinese novel .........cccccoovviiininiiriienn. 133
Fig. 7.4.5 The female native Chinese speaker read Chinese novel............cocooevevevienivcneeicicieeeenen 134
Fig. 7.4.6 The female native Chinese speaker read English novel ..........cccccoociiiiiiiniiiiniiniciiceenn, 134
Fig. 7.4.7 The male native Chinese speaker read Chinese novel.........cccocevuerecerinieniecinieineienieneeseenn 134



Fig. 7.4.8 The male native Chinese speaker read English novel .........c.ocooieiiiiiiiniiiciicece, 134

List of charts

Chart 5.4.7.1 mMA_ch If fiMA Ch 1 ff oo 73
Chart 5.4.72mMC ¢h If MO Chi L fi vrismmssmmimsveisissivissismvsssismsvisrsosvsaissins sississesssssmsvissssaas 73
Chart 5.4.7.3 mA_ch If OQ MA ch 1 OQ ..ot 73
Chart 5.4.7.4 mC_ch _If OQ MC _ch I OQ oottt 73
Chart 5.4.7.5 mA _ch If SQMA ch 1 SQ e 73
Chart 5.4.7.6 mC_ch_If SQ MC ch I SQu.couiiiiiiiiiiiiiiicie et ereans 73
Chatt 5:4.7.T A €l If f5EA Ch 1 fissscssemssemsssssssssimsunsssssmssasssvusssnssivssinssisrsssssssisvessssonossis sasessssiessvy 74
Chart 5.4.7.84C ch If f5 € 6h 1 fiuiimmmasmmsminisssimiasmmsmimsimssimsianasaismaimmmmi 75
Chart 5.4.7.9 fA_ch If OQ fA Ch 1 OQ .iioiiiiiieiiieiceeee ettt 74
Chart 5.4.7.10 fC_ch_If OQ C_ch 1 OQ rmeerrooereseeeesereeseeeeeseessesesseseessesesseesesseseeseseee 2
Chart 5.4.7.11 fA_ch If SQ fA ch 1 SQuiiiiiiiiiiiiii et 74
Chart 54.7.12fC _ch If SQHC ¢h 1 SQ ..ccccsissarssssivissarsivsssssssssssmsamsinnispsasssisssssimsssipssasvassmssmsisniv 75
Chart 5.4.7.13 mA ch 5f fo 1A BN 8, firsssrmersonsmsmsrmsmommins o svasissssmassts i s aamissaosis s 75
Chart 5.4.7.14 mC _ch Sf fumMC Ch S fiueeiriiiiiiiciic e 76
Chart 5.4.7.15 mA _ch sf OQ MA ch S OQ ..o 75
Chart 5.4.7.16 mC _ch_sf OQ MC ch S OQ ..ioviiuiiiiriiiiiiiirecireniecie ettt en e nenaens 76
Chiart 54.7.17 mA. ch sf SQA ¢l 8 8Q :ussisssissssssssimsemssssnisissssmsassnsssssrnsesvimassinesossmerssaosssms 75
Chart 5.4.7.18 mC :¢h 8f SQmC ch § SQ .cusinmmimmmmnssmsmvmisinsisasssasasmnnamymsssaa i 76
Chart 5.4.7.19 fA _ch S fo A Ch S f0 et 77
Chart 5.4.7.20 fC_ch ST f§ fC Ch S fiuiiieiiiiiiiiiceeecece et 77
Chart 5.4.7.21 fA ch _sf OQ fA Ch S OQ ..iciiiiiiiiiiiiicie ittt e 77
Chart 5.4.7.22 fC ¢h st OQ £C th_§ OQiuummamssssssssrmsmasmssammmisssesmsvomsssnsssss v missssmsissiasssnses 77
Chart 5.4.7.23 fA. .¢h sf SQTA i¢h 8 BQicsissmscsissmissizsssisimesmm s ivavarmuesise sirisesssisamiss wassimiss 77
Chart 5.4.7.24 fC_ch_Sf SQ fC ch S SQ .euiiiiriieciee ettt e ennene 77
Chart 5.4.7.25 mA _en If fimA en 1 [ oot 78
Chart 5.4.7.26 mC_en_If foMC N 1 fi.eiiiiiiiiiiiiiiiicis s en s s en e en e enes 79
Chait 5.4,.7.27 mA, en f OQ mA._en 1 OO ussssimmsmsivssisssssssisnssmsssasiviorsivasisssrsssssssnishssssmsssiosisssis 78



Chart 5.4.7.28 mC_en_If OQ MC_eN_ 1 OQ covvvvvvoveveeeeeeeeeeeomseomeeseesssseeseesseeesseseeeeeeeesessssessesssseseeeesens 79

Chart 5.4.7.29 mA _en If SQ MA _en 1 SQ ..o 78
Chart 5.4.7.30 mC _en_If SQ mC _en | SQ oo 79
Chart 54731 fA et If 1o FA. €1 1| fucessmsossissoisssissvssnsssmonivssonss s nessnseseesssioss sonsnsssssssstssssds 80
Chart'5.4.7.32 fC et If ffC @0 1 i ccoveviinismcsisisiom s isivireinnisssssssssess s iaissosss s b asmssses s asvsssss s avasss 81
Chart 5.4.7.33 fA_en If OQ fA_en 1 OQ ...ooiiieiiiiiiiieieee ettt 80
Chart 5.4.7.34 fC_en_If OQ fC _en 1 OQ.....cccciiiriimiiiiiiiiiiniiiinicinesiet sttt 81
Chart 5.4.7.35 fA_en If SQ fA en | SQuuuciiiiiiiiiiiireieiee et 80
Chart 5:4.7.36 TC et If SQ O e | SQ icovcsvsissssssarsnsosssnemmevenusssassssssssssnsssonsossssssisssssoss siesssss suepissssiassan 81
Chart 5.4.7.37 mA_en Sf fo A €N S fiiiciscsossirsiaissisisuisassimmiss ssasnssaessoniossssinssssassssssss ssasissssnsssesass 82
Chart 5.4.7.38 mC_en_Sf foMC BN S f.eruerieiiiiiiiiieeceeietce ettt 83
Chart 5.4.7.39 mA _en _sf OQ MA _en S OQ ...cciiiiiiiiiiiiiiiiieie et 82
Chart 5.4.7.40 mC _en_sf OQ mMC _en 8 OQ ...ccoioiiiiiiiiii s 83
Chait 5.4.7.41 A, en s SQ MIA. €1 S SO wciuvvussssmsasnsssnsimsamssssivomssssssvssassiesei5s sa85059 59656555 saT5088 804 59258 82
Chart 5.4.7.42 mC en sf SQ mMC €N 8 SQ .iciciusiamsmisismsisiisisnsss ismsasssia ssanssss s smyiss s 5565 sseisssss55 53 83
Chart 5.4.7.43 fA_en_ ST i TA €N S f0eoeiiiiiiieieeec et 83
Chart 5.4.7.44 fC_en_ S fi fC BN S fiuieiiiiiiierieriiiiieieeeeee et 84
Chart 5.4.7.45 fA_en sf OQ fA en S OQ ..ooiiiiiiiiiiiie et 83
Chart 5.4.7.46 fC_en_sf OQ fC en S OQ ..ciiiiiiiiiieiiieieirie ettt 84
Chart 5.4.7.47 fA_én, st SO FA. €h 8 SQusismmsiminisasmiomsnmasmissiesiss i S mis 83
Chart 5.4.7.48 fC_en_sf SQ fC _en S SQ oiioiiiiiiioieiieieiee ettt enees 84

List of formulas

Formula 1.3.2 Speech production MoOdel...........ceiiiiiiiieiieiiiicie et 20
Formula 5.4.8.1 Fitted function: of f5; OQ a0d SQ iusicsiswsssssassnsisssssvisessanssssonasossssnsssvisssssnssnsisssssssmsossss 85
Formula 5.4.8.1.1.1 L1’s control >L2 attraction. .............ouiuiuiiieieiiiin e eaeie e 90
Formula 5.4.10.5 f§ TANKINE ....ceiiuiiiiiiiiiieieee ettt ettt e enae e as 107
Formula 5.4.10.6 OQ TanKiNg........c.ccuiiiriiiiiiicieeieieie ettt 108
Formula. 6.7.2 mel-HZ CODVEITION. oussssssiosinisssssnsnsissssssssvsissdiossos soss 5ss s oo s ses s seprans s syss s sz i 115

Xi



APPERIIX Tliccasisssermessssonmsmsnssssnessmsansssnesossussnsssnissssamimsssmosesesmsesasseanys sssissessossts 175

GLOSSATY OFf TEITNS.........c..cocveeeniiiceninincsessersanesnsesnessasessassussnsssssesnsasssnsnsiessiostassasessnssabensissabnnbiosassanessaisos 177

APPENAIX TIE. . covcrinonossasinirianseiorssivhninmsersrsonuassrsomsassarsanniosssdioonidsnsissonimisibnsisoninsomnssh 195

List of material

Chinese QUESHIONS & ATISWETS. .. eeeeuuuententttn et ettt te s e et et e et et es et et e et ean et eneeaennans 197
English Questions & ANSWEIS . s s s sssss sans s suiens o553 s 5a7as 550555 55w 6 55553 FE0345 FaGAs 5 G058 Famas Gevmi o455 205
Harry Potter & Miscellaneous Stars EXCEIPLS. ... ..oiiuiiuiit ittt e eeie e 214
Mirrored image of Chinese QUESHONS & ANSWETS ......oruviiuririieriririerie e esee e eresstessee st eaeeeees 216
Mirrored image of English QUeStions & ANSWETS.........ouiuietiirintieetee ettt neenenanns 224
Mirrored image of Harry Potter & Miscellaneous Stars EXCETPLS.......ouviviiiiiiniiiaiiiiiiiininens. 233

Xii



Chapter 1 Introduction

Chapter 1 Introduction



INBELE N, FHELAPDFIEIEE www. ertongbook. com



