Appendix 1. Description of vowel and tonal variability in IDS and ADS.
	Type
	Register
	Category
	Mean number of tokens per speaker [min, max]
	Mean (squared bark or semitone)
	SD
(squared bark or semitone)
	95% CI (lower)
	95% CI (upper)

	Vowel
variability 
	IDS
	/a/
	11 [5, 19]
	3.68
	1.49
	1.40
	5.69

	
	
	/i/
	16 [8, 22]
	1.96
	1.81
	0.68
	6.20

	
	
	/u/
	11 [6, 14]
	5.25
	2.09
	2.78
	8.69

	
	ADS
	/a/
	10 [7, 13]
	3.75
	2.35
	1.00
	8.30

	
	
	/i/
	10 [8, 13]
	0.88
	0.40
	0.27
	1.44

	
	
	/u/
	9 [6, 14]
	3.07
	1.44
	0.86
	5.67

	Tonal variability
	IDS
	T1
	6 [2, 11]
	0.32
	0.47
	0.01
	1.27

	
	
	T2
	5 [2, 12]
	0.73
	1.25
	0.03
	3.79

	
	
	T4
	6 [2, 9]
	1.18
	1.25
	0.06
	3.78

	
	ADS
	T1
	5 [2, 6]
	0.04
	0.04
	0.01
	0.14

	
	
	T2
	4 [3, 7]
	0.15
	0.17
	0.04
	0.58

	
	
	T4
	4 [2, 8]
	0.28
	0.28
	0.04
	0.92




Appendix 2. Results of fixed effects in the linear-mixed effects model on vowel variability (here and after, bold font indicates significant effects at α = 0.05; asterisks indicate at which alpha level results are statistically significant: p < 0.05*; p < 0.01**; p < 0.001***; hereinafter, “CI” stands for “confidence interval”).
	Effect
	df1
	df2
	F
	p
	ηp2 [95% CI]

	Register
	1
	70
	9.959
	0.002***
	0.12 [0.02, 0.27]

	Vowel 
	2
	70
	25.230
	<0.001***
	0.42 [0.23, 0.54]

	Register × Vowel 
	2
	70
	3.677
	0.030***
	0.10 [0.01, 0.22]





Appendix 3. Results of fixed effects in the linear-mixed effects model on tonal variability.
	Effect
	df1
	df2
	F
	p
	ηp2 [95% CI]

	Register 
	1
	70
	14.305
	<0.001***
	0.17 [0.04, 0.32]

	Tone 
	2
	70
	4.097
	0.021*
	0.11 [0.01, 0.23]

	Register × Tone
	2
	70
	1.302
	0.279
	0.04 [0.01, 0.13]




Appendix 4. Description of averaged acoustic contrasts (Mahalanobis distance) in IDS and ADS.
	Type
	Register
	Number of speakers
	Mean
	SD
	95% CI (lower)
	95% CI (upper)

	Vowel contrasts
	IDS
	15
	6.31
	1.86
	3.81
	10.50

	
	ADS
	15
	7.16
	2.36
	3.93
	11.62

	Tonal contrasts
	IDS
	14
	2.01
	1.07
	0.19
	4.19

	
	ADS
	15
	2.00
	1.27
	0.28
	5.43





Appendix 5. Correlation analyses on acoustic space, variability and contrasts for vowels and tones in IDS and ADS.
We have conducted exploratory (Pearson) correlation analyses among the three variables (1) space area, (2) ellipse area (within-category variability), and (3) Mahalanobis distance (contrasts) for vowels and tones in IDS and ADS. These analyses examine the extent to which these measurements account for similar variance. The correlation analyses were conducted at the speaker level, implemented using the cor.test function of the R package “stats”. The space area values were obtained from Tang et al. (2017). 
The results are presented in Table A1, which shows that vowel variability was negatively correlated with vowel contrasts in both IDS and ADS. This suggests that increased vowel variability in IDS and ADS is associated with reduced vowel contrasts. This finding is also true for tones in ADS, which again showed a negative correlation between tonal variability and tonal contrasts. However, for tones in IDS, there was a significant positive correlation between tonal space and tonal contrastiveness, suggesting that expanded tonal space is associated with enhanced tonal contrastiveness in IDS. 
Table A1. Results of Pearson correlation analyses between (1) space area, (2) variability (ellipse area), and (3) contrast (Mahalanobis distance) for vowels and tones in IDS and ADS.
	Category
	Register
	Correlation
	r [95% CI]
	t
	df
	p

	Vowel
	IDS
	Space & Variability
	-0.13 [-0.60, 0.41]
	-0.455
	13
	0.656

	
	
	Space & Contrast
	0.48 [-0.04, 0.80]
	1.970
	13
	0.071

	
	
	Variability & Contrast
	-0.65 [-0.87, -0.21]
	-3.081
	13
	0.009

	
	ADS
	Space & Variability
	0.12 [-0.42, 0.60] 
	0.435
	13
	0.671

	
	
	Space & Contrast
	-0.234 [-0.67, 0.32]
	-0.867
	13
	0.402

	
	
	Variability & Contrast
	-0.746 [-0.91, -0.38]
	-4.041
	13
	0.001

	Tone
	IDS
	Space & Variability
	0.24 [-0.33, 0.69]
	0.868
	13
	0.402

	
	
	Space & Contrast
	0.70 [0.27, 0.90]
	3.414
	13
	0.005

	
	
	Variability & Contrast
	-0.071 [-0.58, 0.48]
	-0.248
	13
	0.809

	
	ADS
	Space & Variability
	-0.01 [-0.51, 0.51] 
	-0.012
	13
	0.990

	
	
	Space & Contrast
	0.05 [-0.48, 0.54]
	0.162
	13
	0.874

	
	
	Variability & Contrast
	-0.53 [-0.82, -0.02]
	-2.230
	13
	0.044




