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1. Introduction 2. Corpus Collection and Annotation

4. Baseline Experiment

P Despite the abundance of Chinese_Engﬁsh corpora 2.1. Recording procedure 2.2. Annotation 4.1. Code repository

for code-switching, many either use read speech, e We collect 23 speakers’ speech data e We split the audio into utterances The experiment code can be found at github.com/HLTCHKUST/ASCEND.
which does not capture the particular actualities of through casual 1-on-1 conversations. based on a natural semantic boundary

spoken speech, or are no longer publicly available. e Each recording takes up approx. 1 hour. or a long pause. 4.2. Experiment settings

e Therefore, we introduce ASCEND, a spontaneous e We obtain a total of 49 sessions, involving ® Manual transcription using Chinese e Baseline models with CTC loss. We use pre-trained wav2vec 2.0 models with

multi-turn  conversational  dialogue  Mandarin various topics to encourage code switch characters and English letters. 3 different initializations: 1) original/multilingual (no fine-tuning), 2) fine-tuned on

Chinese-English code-switching corpus. occurrence and vocabulary diversity. e Annotation guidelines: see the paper. English Common Voice, and 3) fine-tuned on Chinese Common Voice.

e Preprocessing. We extend the vocabulary of the pre-trained tokenizers with
ASCEND-specific vocabulary from the transcription data. We normalize the

3. ASCEND: A Spontanenous Chinese-English Dataset

audio data and apply SpecAugment to increase the models’ robustness.

3.1. Corpus profile . 3.4. Inter-sentential code-switchin . e Language turns within the utterances cause e Evaluation. We generate the transcriptions with CTC decoding. As for the
. : guag
: : - metrics, we use MER and CER.
e 10.62 hours, 12.3K utterances, 145K tokens . Speaker 1 & NSRBI The language switch : an utterance to be composed of multiple
unique: 1.8K Chinese + 2.8K English). 2 1 . monolingual segments.
(unig glish) B s L2 e occurs between full f 4.3. Results and analysis
e Mean per utterance: 3.1 sec, 11.78 tokens. | utterances, hence all : Top Chinesesegments  English segments
©  Speaker2 Dbutldon'tagree with you : 1-char 2-char l-word  2-word — : :
e Speakers: 13 females + 10 males from HK, - the utterances are 1 ik ai smart phone Pre-traming Validation Test e mmm English wav2vec 2.0
Taiwan. and Ch.na (mean age 24 SD 5 54 : Speaker 1 (BAREI LR ETE monOlinguaI. 2 U] AYE] phd social media language MER (%) CER (%) MER (%) CER (%) 4.0 = Chilntlese walv2vec 2.0
W | . - : = , , Multilingual wav2vec 2.0
’ A S _ . = = hong kong Chinese  30.37 25.72 27.05 22.69 9 :
mean |IELTS speaking score 6.5, min 5.5). g % s m HiA - . T English 85,71 28.07 28.72 22.78 32
et n- : Multilingual ~ 35.30 28.68 29.35 24.31 o \
300 . : 515 s Table 10: Top 5 short monolingual segments in intra |
= 910 Q 10 . ¢ : . 0.0
. > : sentential code-switching. ; . ; 0 oK 10k 15k 20k
£ 200 g 750 2 IIII - II.. : Table 12: Baseline experiment results on ASCEND valida- Step
= = : B P S . . . oL :
2 S 500 . I e s ? e = = 3 ? . e An intra-sentential code-switching utterance tion and test set. Bold denotes the best performance over Fiouie 10¢ Lass o ASCEND trai ser
I I IIII 20 : Chinese utterance duration (second) English utterance duration (second) : - . - different mOdﬁls, in the baseline experiments
| 1 ik ; 9 . typically comprises 1.75 Chinese segments p -
100 10! 107 10° 10° 10! 102 10° . .
Chinese character frequency (log1o) English word frequency (log,) _ - _ - - : and 138 En I|Sh segaments. . . .
. 3.5. Intra-sentential code-switching : J J e The Chinese pre-trained wav2vec 2.0 model outperforms both the English and
3.2. Topic and code-switchin : AIATIN AT A N N o i 1 .
P 9 ; Al llike—fizXARor publick X & TR interest R AB AR : ASCEND speakers tend to talk in longer the multilingual pre-trained models.
e Out of 49 sessions: 13 persona, 7 sports, : th en s en e o i 5 Chinese segments (mean per segment 7.96 e ASCEND’s baseline experiment yields ~28% MER and ~23% CER, which are
12 education, 4 philosophy, 13 technology.  : ¢ An utterance is considered to have : chars) then switch to a shorter English comparable to other works on code-switching datasets. Additionally, ASCEND
e \What topics trigger more code-switches? intra-sentential code-switching when a : segment (2.96 words) in between. IS also on par in terms of dataset size, tokens variety, and word distribution.
i _ _ , : : o P : : T : : . :
o (Intra-sentential) With popular English switch from one language to another : This is expected, considering that all the e These results indicate that ASCEND is reliable for training and evaluating
terms, e.g., technology and philosophy ; nappens within the utterance at least once. speakers’ first language is Chinese. Chinese-English code-switching ASR.
o (Inter-sentential) Are familiar to the : ® Language turns per utterance: mean 2.18 : ¢ S 50
- : : S 20 2 40 _
speakers, e.g., persona/self-intro. . times, max 14 times. 5 5.  Conclusion
: 210 ézo
3.3. Common English phrases in ASCEND Language turn g S 10 _ _
J LLy R i~k S 0 Z T — We introduce ASCEND. It consists of 10.62 hours of clean spontaneous speech
E l' h h . - (VI . — ™ m < N O ™~ (o0] (@) 2 % . .
A few types of ™ Logram | 2-gram 3.ram ;- L/lj;pr(gect schlziog% ) Chifiess SadiEnElondth (n characters) T T— Y - with a total of ~12.3K utterances. The corpus has balanced gender proportion.
. % ph phd i :
1 the do you do you think : - .y . . .
phrases come , in the what do you 3 7 topic ok . 3.6. ASCEND release We analyze the statistics of code-switching utterances in ASCEND.
ft 3 1o - how o say 4 fff research smartphone '] :
v . . . l\ . : . . . . . .
up more often M ‘S‘gg‘rflf)hone g e : 5 HJmajor phone H . ASCEND is publicly available for download at We conduct baseline experiments with 3 variants of pre-trained wav2vec 2.0
than others.  —— o Bl Lgram. 2-gram.and 3-gram pirases, Table 9: Top 5 code-switches in language tumns between  * hyggingface.co/datasets/CAIRE/ASCEND. models, achieving a best performance of 22.69% CER and 27.05% MER.

Chinese and English.
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