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Research Issues�
� To explore features of Taiwan-accented English via cross-linguistic 

analysis: 
�  Overlapping prosodic features between native and Taiwan-accented English 
�  Different prosodic feature for a wide variety of Taiwan-accented English 

� Goal 
�  To investigate why Taiwan-accented English sounds flat and unnatural?  

� Applications  
�  English teaching  
�  CALL system

Research Issues�
� Hypothesis-underdifferentiation 

1.  Highly varied underdifferentiation is a major feature which contributes to 
the naturalness and, in some cases, the intelligibility of L2 English.

2.  Underdifferentiation of acoustic correlates contributes to Taiwan-
accented English.

3.  Underdifferentiation of L2 English could be found by examining prosodic 
function  
1.  Categorical contrast &differentiation (e.g. stress) 
2.  Prosodic expressiveness (e.g. focus, accentuation)  
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Speech Data 
The AESOP Consortium (2008--) 

 Asian English Speech cOrpus Project 

� Goals 
�  Make AESOP-collected corpora an on-line open resource for all contributing members 

(not yet) 
�  Find common & specific features of Asian English 
�  Develop regional technology platform 

�  AESOP-ILAS1 (2009-2010), 500  hours/speakers, 8.58GB 
�  segmental and supra-segmental aspect 
�  Aims:  

�  features of cross-Asia L2 English: 
�  Overlapping features between L1 and Asian L2 English 
�  Different feature for a wide variety of Asian L2 English 

Speech Data-Examples�
�  Sentence 

        If the birthday party wasn’t for Mary, then who was it for? (prominent words in blue)
 

�  Speech examples 
�  L1 speakers   
�  L2 speakers from Taiwan 
�  L2 speakers from China 

�  Shandong 
�  Beijing 
�  Xi'an 
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Corpus Design-Theoretical Considerations 
(Visceglia et al, 2009) 

�  (1) Linguistic information  
�  lexicon/stress 
�  semantics/meaning  
�  phonology/HL, foot, metrics 
�  syntax/intonation  

�  (2) Discourse associations of multi-phrase topical units  
�  Higher level associations (chunking, phrasing) 
�  Topical change (new/old) 

�  (3) Pragmatics & information structure 
�  Speaker intention 
�  Key information 

 
 

	  
	  

Corpus Design-Theoretical Considerations�
1. Lexical stress (word level) and pitch accent 
2. Phrase/sentence focus and boundary influence 
3. Narrow focus/contrastive stress 
4. Reduced/unreduced function words 
5. Syntactic disambiguation 
6. Prosody at phrase, utterance, and discourse levels 
7. Read vs. spontaneous speech 
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Corpus Design�
� Task 1: Production of Target Words in Carrier Sentences 
         S: I said overnight five times. (Syllable tier (S): stressed syllables in red)

     T: I said overnight five times. (prominent words in blue/Narrow focus words in green)
     B: I said overnight five times. (continuation rise location in purple/Final rise location in                   
                                                      brown/Final fall location in light blue)

 
� Task 2: Production of Target Words at Phrase Boundaries

   S: Do you need any money?

T: Do you need any money?

B: Do you need any money?



Corpus Design�
�  Task 3: Production of Target Words in Contrastive Stress Positions 
       Context: Did Bill lose everything in the robbery?
        S: No. His MONEY was taken, but they didn’t take his computer. 
            (Syllable tier (S): stressed syllables in red)

    T: No. His MONEY was taken, but they didn’t take his computer.  
        (prominent words in blue/Narrow focus words in green)
    B: No. His MONEY was taken, but they didn’t take his computer.  
        (continuation rise location in purple/Final rise location in brown/ 
        Final fall location in light blue)

 
�  Task 6: Reading Passage “The North Wind” 

�  Single phrase  

�  Multi-phrase paragraph 

Log	  F0	  

Time	  

mid-‐sentence	  continuation	  rise	  	  	  	  termination	  echo	  
Topical	  initial	  	  
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Corpus Design-Discourse Prosody Planning  
(Tseng et al, 2004, 2005)  
�

A	  schematic	  representation	  of	  HPG	  (Hierarchy	  of	  Prosodic	  Phrase	  Group).	  The	  prosodic	  units	  from	  the	  lowest	  level	  are	  the	  syllable	  (SYL),	  the	  prosodic	  word	  
(PW),	  the	  prosodic	  phrase	  (PPh),	  the	  breath	  group	  (BG)	  and	  the	  multiple	  phrase	  group	  (PG)	  or	  paragraph	  (2004,	  2005	  and	  2006)	  
	  

HPG	  (Hierarchy	  of	  Prosodic	  Phrase	  Group)

Prosodic features for analysis 
•  F0 
•  Duration 
•  Intensity 


     Prosodic Features and Processing- 
Multi-layered Normalization  

�  Measuring Output Segmental Duration 
�  E.g. In the English word “information”, the longest syllable is “-tion”, NOT the stressed syllable “-ma-” 
�  Is the definition of stress wrong ? 
�  Is it a special case ? 

�  Consider the following 
�  Number of phones  
�  Word information (syllable position in word) 
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      Prosodic Features and Processing- 
Multi-layered Normalization  

�  Multiple regression model：

�  Factors: 
�  Syllable Layer : phone number of syllable 
�  Word Layer : syllable position of word 

�  Ex. : 

iii factorfactorx εµ ++++= ....21

Syllable	  layer	  information	  

Word	  layer	  information	  

High	  layer	  information	  

#IH	  N#F	  ER#M	  EY#SH	  AH	  N#	  

41	   	  	  42	   43	  Word	  Attributes	  
Syllable	  Attributes	   2	   2	   2	   3	  

44	  

Intrinsic attributes   
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Prosodic Features and Processing- 
Multi-layered Normalization �
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Prosodic Features and Processing-PVI�
�  The PVI index, i.e. the average difference in duration between adjacent 

phonological units such as vowels, consonantal intervals or syllables is 
among the most accepted methods to compare and represent rhythmic 
differences among languages (Grabe et al 2002).  

 
�  The syllable is chosen as the phonological unit of PVI analysis. 

in which d=duration, k=syllable index  
and m= number of syllables in the target word 

Prosodic Features for Auto-identification 
between L1 and L2 English �

F0 
Volume 
Duration 

 
 

Phone	  Level	  
Syllable	  Level	  
Word	  Level	  
Phrase	  Level	  

	  
	  

Mean	  
STD	  
Maximum	  
Minimum	  	  
Slope	  
Fujisaki	  parameters	  
	  
	  

NorF0	  
NorF0Res	  

NorVolume	  
NorDuration	  

	  
	  

Normalization
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Other Prosodic Features�
�  Fujisaki parameters (Fujisaki et al, 1984)  
 

  

Other Prosodic Features 

PW model 

Tone1 

Tone3 

Single tone model 

Single phrase model 

        PW information 

        PG information 

PG model (Multiple phrase) 

 

Tone (SYL) & above (PW) 

 

 

 

 

Prosodic phrase (PPh) & above (BG&PG)                                                                            
Final output of F0 
contour by HPG 

SYL 

PW 

PPh 

BG 

PG 

• Modeling	  Tones,	  Intonation	  and	  Global	  Prosody	  by	  HPG	  Layers	  and	  Units	  (Tseng	  et	  
al,	  2008)	  
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Analysis-Discourse Prosody Planning  
in L1 and L2 English (2010) �

�  Comparisons of Speech Rate 

 
�  The speech rate of L2 speakers is slower than L1 speakers 
�  L2 speakers exhibit a much higher level of within-group variation.

•  Comparisons	  of	  Distribution	  of	  Prosodic	  Breaks

–  L2	  speakers	  use	  more	  intermediate	  chunking	  units	  and	  
fewer	  larger-‐scale	  planning	  units	  in	  their	  prosodic	  
discourse	  organization.

Analysis-Discourse Prosody Planning  
in L1 and L2 English (2010) �

�  Comparisons of Chunking and Planning Unit Size

 
�  L1 speakers are able to plan on a larger scale than L2 speakers 

lower prosodic layer.

•  Chunking	  Consistency	  of	  Discourse	  Planning	  in	  Text	  

	  
	  

–  L1	  speakers	  have	  a	  high	  level	  of	  agreement	  on	  the	  planning	  
structure	  for	  a	  fixed	  text,	  but	  L2	  speakers	  do	  not.



13/9/4

11

Analysis-Discourse Prosody Planning  
in L1 and L2 English (2010) �
�  Acoustic Analysis of Prosodic Boundaries-Pause 

Duration 

�  Pause duration is a feature also used in English to 
discriminate B3, B4 and B5.

�  Acoustic Analysis of Prosodic Boundaries-Boundary 
Discrimination among B3, B4 and B5 

�  (1) The degree of distinction between break levels (F-
ratio) is higher for L1 speakers at all levels. 

�  (2) PW is the level at which the strongest neighborhood 
contrasts among B3, B4 and B5 can be observed  

�  (3) Amplitude is the acoustic feature used by both 
speaker groups most extensively to distinguish among  
break size categories B3, B4 and B5.

L1	  
	  
	  
L2

Analysis-L1 and L2 Discourse Speech 
Planning in English (2010) �
�  F0 Patterns by Prosodic Layer

�  Down-stepping can be observed at both the PPh 
and PG layers 

�  The patterns in PW and PPh layers have a larger 
range in L1 than L2, especially at the PW layer.

�  Duration Patterns by Prosodic Layer 

�  L1 speakers produce more pronounced final 
lengthening at the PPh layer than L2 speakers do.
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Narrow Focus (Visceglia et al, 2011, 2012) 
Context: Did Bill lose everything in the robbery? 
“No, his money was taken, but they didn’t take his computer.”�

�  Duration 

�  Results: 
�  L1 & L2 TW English 

�  Post-focus duration lengthening  
�  Different contrast degree   

�  L2 BJ English (focus & post-focus) 
�  Approximately equal duration 

�  Different rhythm pattern 

�  Intensity 

�  Contrast Degree 
�   L1>TW> BJ

�  Different loudness pattern 
 

L1 English is more contrastive & differentiating 
	  
	  

Narrow Focus (Visceglia et al, 2011, 2012) 
Context: Did Bill lose everything in the robbery? 
“No, his money was taken, but they didn’t take his computer.”�

�  Mean F0 

�  Contrast Degree 
�   L1>TW> BJ

�  F0 Range

�  Post-focus compression  
�  L1 only  
�  Not in TW & BJ

 L1 English is more contrastive & differentiating 
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Stressed/Unstressed Syllables (Tseng et al, 2010) 
T1 “I said money five times.”  
T2 “Do you have any money?”  
T3“No, his money was taken, but they didn’t take his computer”�

F0 Height Contrast �  Duration Contrast

 
 

Intensity Contrast 
•  Results 

–  Contrast degree   
•  F0, duration   

–  L1>L2 
•  Amplitude  

–  no significant difference 
–  Note contrast of L1 English is more robust & 

differentiating 

Analysis- 
Comparison of Contrast Degree  

1.  F0	  and	  duration	  
-‐clear	  discrimination	  between	  	  primary	  stress	  and	  secondary/tertiary	  stress	  

2.  Pattern	  of	  L2	  
-‐	  F0-‐lack	  of	  contrast	  degree.	  	  
-‐	  Duration-‐similar	  to	  L1.	  	  
-‐	  F0	  is	  more	  discriminative	  than	  duration	  	  

P:Primary	  stress,	  S:Secondary	  stress,	  T:Tertiary	  
stress
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Analysis-PVI�

L1/L2	  ratio	  of	  PVI	  by	  acoustic	  parameter	  and	  word.	  The	  dotted	  line	  in	  Figure	  represents	  equal	  L1/L2	  PVI.	  Values	  
above	  the	  dotted	  line	  indicate	  a	  higher	  level	  of	  stability	  as	  an	  indicator	  to	  distinguish	  L1	  and	  L2.

•  To	  distinguish	  L1	  from	  L2	  speech	  across	  lexical	  items	  
•  F0	  is	  a	  more	  stable	  indicator	  than	  duration	  and	  intensity	  	  

Auto-identification for L1/L2 English by Prosody   �


