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Appendices

Appendix A. Summary of results of one-sample z-test analyses for Hypothesis
1.

Mean t df  95% Confidence Interval
Lower Upper
Dutch listeners
Dutch speakers 0.47 32.69%** 30 0.45 0.49
Korean speakers  0.38 34 77%** 30 0.36 0.40
Korean listeners
Dutch speakers 0.36 22.80%** 23 0.34 0.38
Korean speakers  0.43 23.70%*** 23 0.40 0.46

CEREE? <001, “*F7 p < .01, “* p<.05,“7.05<p<.10
All tests used the Bonferroni-corrected p value of .0125.

Appendix B. Summary of results of one-sample #-test analyses for Hypothesis
5.

Mean t df 95% CI
Lower Upper

Basic emotions
Dutch listeners
Dutch speakers 0.56  24.55%%** 30 0.52 0.60
Korean speakers  0.47 30.81*** 30 0.45 0.49
Non-basic emotions
Dutch listeners
Dutch speakers 0.38 23.20% % 30 0.36 0.40
Korean speakers  0.29 15.40%** 30 0.27 0.31
Basic emotions
Korean listeners
Dutch speakers 0.49  23.04*** 23 0.46 0.52
Korean speakers  0.46 18.08*** 23 0.42 0.50
Non-basic emotions:
Korean listeners
Dutch speakers 0.23 8.45%** 23 0.20 0.26
Korean speakers  0.39 20.63%** 23 0.36 0.42
CHEE? <001, “FF p < .01,F” p<.05,“”.05<p<.10
Statistical significance was established against the Bonferroni-corrected p value
of .00625.
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Appendix C. Summary of LME models 1 through 10. Significant p-values
(p <.05) in boldface.

Model 1: Linear mixed effects model for Dutch listeners, all responses

Random effects Variance

Listener (Intercept) 0.09

Speaker Language 0.04

Speaker (Intercept) 0.09

Residual 0.92

Fixed effects i SE t p
Intercept 2.82 0.10 2898 <.001
Speaker Language -0.64 0.16 -391 <.001
Emotion (Joy) —0.20 0.04 —4.64 <.001
Emotion (Pride) —0.89 0.04 -20.61 <.001
Emotion (Fear) —-0.27 0.04 —-6.28 <.001
Emotion (Tenderness) —-1.23 0.04 -28.54 <.001
Emotion (Relief) —0.96 0.04 2227 <.001
Emotion (Sadness) -0.69 0.04 -1599 <.001
Emotion (Irritation) —-1.07 0.04 2477 <.001
Speaker Language x Emotion (Joy) 0.10 0.09 1.22 223
Speaker Language x Emotion (Pride) 0.85 0.09 9.84 <.001
Speaker Language x Emotion (Fear) 0.50 0.09 5.76 <.001
Speaker Language x Emotion (Tenderness) 0.47 0.09 546 <.001
Speaker Language x Emotion (Relief) 0.53 0.09 621 <.001
Speaker Language x Emotion (Sadness) 1.00 0.09 11.64 <.001
Speaker Language < Emotion (Irritation) 0.52  0.09 6.04 <.001
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Model 2: Linear mixed effects model for Korean listeners, all responses

Random effects Variance

Listener (Intercept) 0.15

Speaker Language 0.04

Speaker (Intercept) 0.09

Residual 0.93

Fixed effects i SE t p
Intercept 3.14 0.11 2742 <.001
Speaker Language -0.15 0.17  -0.90 .380
Emotion (Joy) —-0.40 0.05 821 <.001
Emotion (Pride) -0.99 0.05 -20.16 <.001
Emotion (Fear) -048 0.05 -9.82 <.001
Emotion (Tenderness) —-1.23 0.05 -25.02 <.001
Emotion (Relief) —-1.24 0.05 -25.04 <.001
Emotion (Sadness) -0.87 0.05 -17.66 <.001
Emotion (Irritation) —-134 0.05 -2721 <.001
Speaker Language x Emotion (Joy) —-0.38 0.10 —3.88 <.001
Speaker Language x Emotion (Pride) 0.55 0.10 5.54 <.001
Speaker Language x Emotion (Fear) 0.01 0.10 0.11 916
Speaker Language x Emotion (Tenderness) 0.37 0.10 3.80 <.001
Speaker Language x Emotion (Relief) 0.11 0.10 1.08 279
Speaker Language x Emotion (Sadness) 045 0.10 4.57 <.001

Speaker Language < Emotion (Irritation) 0.40 0.10 4.04 <.001
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Model 3: LME model analyses for Dutch listeners, correct responses

Random effects Variance

Listener (Intercept) 0.10

Speaker Language 0.04

Speaker (Intercept) 0.08

Residual 0.67

Fixed effects i SE t p
Intercept 3.19 0.10 31.84 <.001
Speaker Language —0.48 0.17 -2.84 <.010
Emotion (Joy) —0.32 0.06 -5.09 <.001
Emotion (Pride) —0.88 0.09 -10.21 <.001
Emotion (Fear) -0.44 0.05 -8.05 <.001
Emotion (Tenderness) —0.96 0.07  -14.60 <.001
Emotion (Relief) -0.97 0.06 -17.50 <.001
Emotion (Sadness) —0.83 0.05 -17.01 <.001
Emotion (Irritation) -1.12 0.05 -20.85 <.001
Speaker Language x Emotion (Joy) —0.09 0.13 —0.70 482
Speaker Language x Emotion (Pride) 0.74 0.17 427 <.001
Speaker Language x Emotion (Fear) 0.40 0.11 3.69 <.001
Speaker Language x Emotion (Tenderness)  0.50 0.13 3.82 <.001
Speaker Language x Emotion (Relief) 0.34 0.11 3.08 <.010
Speaker Language x Emotion (Sadness) 0.76 0.10 7.84 <.001
Speaker Language X Emotion (Irritation) 0.50 0.11 4.65 <.001
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Model 4: LME model analyses for Korean listeners, correct responses

Random effects Variance

Listener (Intercept) 0.13

Speaker Language 0.08

Speaker (Intercept) 0.06

Residual 0.69

Fixed effects i SE t p
Intercept 3.28 0.10 3136 <.001
Speaker Language —0.26 0.16 —1.64 .109
Emotion (Joy) —0.32 0.08 -391 <.001
Emotion (Pride) —0.63 0.08 -7.79 <.001
Emotion (Fear) —0.55 0.07 —7.86  <.001
Emotion (Tenderness) —0.64 0.08 =7.65 <.001
Emotion (Relief) —1.16 0.07  -17.07 <.001
Emotion (Sadness) —0.84 0.06 -1495 <.001
Emotion (Irritation) —-1.25 0.07  -17.68 <.001
Speaker Language x Emotion (Joy) -0.43 0.16 -2.61 <.010
Speaker Language x Emotion (Pride) 0.90 0.16 5.62 <.001
Speaker Language x Emotion (Fear) 0.21 0.14 1.50 135
Speaker Language x Emotion (Tenderness)  0.49 0.17 2.94 <.010
Speaker Language x Emotion (Relief) 0.32 0.14 2.39 <.050
Speaker Language x Emotion (Sadness) 0.61 0.11 536 <.001
Speaker Language < Emotion (Irritation) 0.55 0.14 3.94 <.001
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Model 5: Linear mixed effects model analyses for Arousal, all responses

Random effects Variance

Listener (Intercept) 0.10

Arousal 0.04

Listener (Intercept) 0.02

Speaker Language 0.04

Speaker (Intercept) 0.04

Arousal 0.07

Speaker (Intercept) 0.06

Listener Language 0.00

Residual 0.99

Fixed effects i SE t p
Intercept 224 0.09 23.89 <.001
Speaker Language -0.05 0.16 —0.34 743
Listener Language 0.17 0.10 1.72 .091
Arousal —0.67 0.08 —895 <.001
Speaker Language X Listener Language 0.18 0.06 2.76 <.010
Speaker Language X Arousal 028 0.14 2.01 .064
Listener Language X Arousal —0.05 0.07 -0.80 425
Speaker Lang. x Listener Lang. X Arousal 0.02 0.07  0.30 766
Model 6: Linear mixed effects model analyses for Arousal, correct responses
Random effects Variance

Listener (Intercept) 0.03

Arousal 0.04

Listener (Intercept) 0.07

Speaker Language 0.05

Speaker (Intercept) 0.01

Arousal 0.09

Speaker (Intercept) 0.05

Listener Language 0.01

Residual 0.71

Fixed effects B SE t p
Intercept 2.60 0.08 32.86 <.001
Speaker Language -0.05 0.14 -0.39 .700
Listener Language 0.09 0.10  0.98 .330
Arousal —0.68 0.08 —-836 <.001
Speaker Language X Listener Language 0.10 0.10 1.07 293
Speaker Language X Arousal 044 0.15 285 <.050
Listener Language X Arousal -0.01 0.07 -0.16 .872
Speaker Lang. x Listener Lang. X Arousal 0.05 0.09 0.53 .595
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Model 7: Linear mixed effects model analyses for Valence, all responses

Random effects Variance

Listener (Intercept) 0.04

Listener (Intercept) 0.08

Speaker Language 0.04

Speaker (Intercept) 0.01

Valence 0.08

Speaker (Intercept) 0.08

Listener Language 0.00

Residual 0.10

Fixed effects B SE t p
Intercept 224 0.09 25.00 <.001
Speaker Language -0.05 0.16 -0.35 729
Listener Language 0.17 0.09 1.78 .080
Valence -0.30  0.07 —4.27 <.001
Speaker Language X Listener Language 0.18 0.06 2.80 <.010
Speaker Language X Valence -0.03 0.14 -0.24 811
Listener Language x Valence 0.02 0.04 0.54 .588
Speaker Lang. x Listener Lang. X Valence -0.04 0.07 -0.53 .596
Model 8: Linear mixed effects model analyses for Valence, correct responses
Random effects Variance

Listener (Intercept) 0.05

Valence 0.03

Listener (Intercept) 0.06

Speaker Language 0.06

Speaker (Intercept) 0.00

Valence 0.07

Speaker (Intercept) 0.06

Listener Language 0.01

Residual 0.84

Fixed effects B SE t p
Intercept 2.52 0.08 32.19 <.001
Speaker Language -0.06 0.13 -0.43 .674
Listener Language 0.09 0.10 0.95 .348
Valence -0.17 0.08 -2.23 <.050
Speaker Language X Listener Language 0.13 0.10 1.33 .192
Speaker Language X Valence 0.02 0.14 0.14 .892
Listener Language % Valence 0.07 0.07 1.06 294

Speaker Lang. x Listener Lang. X Valence 0.33 0.11 3.07 <.010
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Model 9: Linear mixed effects model analyses for Basicness, all responses

Random effects Variance

Listener (Intercept) 0.09

Basicness 0.04

Listener (Intercept) 0.03

Speaker Language 0.04

Speaker (Intercept) 0.05

Basicness 0.11

Speaker (Intercept) 0.04

Listener Language 0.00

Residual 0.96

Fixed effects B SE t p
Intercept 224 0.09 2512 <.001
Speaker Language -0.05 0.15 -0.36 127
Listener Language 0.17 0.10 1.77 .082
Basicness -0.75 0.09 -8.68 <.001
Speaker Language X Listener Language 0.18 0.07 2.74 <.010
Speaker Language X Basicness 026 0.17 1.60 132
Listener Language X Basicness —0.02 0.06 -0.26 789
Speaker Lang. x Listener Lang. X Basicness 0.15 0.07 2.18 <.050
Model 10: LME model analyses for Basicness, correct responses

Random effects Variance

Listener (Intercept) 0.01

Basicness 0.02

Listener (Intercept) 0.10

Speaker Language 0.05

Speaker (Intercept) 0.02

Basicness 0.15

Speaker (Intercept) 0.04

Listener Language 0.01

Residual 0.75

Fixed effects B SE t p
Intercept 2.48 0.08 3122 <.001
Speaker Language —-0.03 0.13 -0.22 .826
Listener Language 0.08 0.10 0.88 .385
Basicness -0.54 0.10 -5.36 <.001
Speaker Language X Listener Language 0.19 0.09 2.09 <.050
Speaker Language X Basicness 022 020 1.09 295
Listener Language X Basicness 0.11 0.06 1.80 .078
Speaker Lang. x Listener Lang. X Basicness 0.23 0.10 234 <.050
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Appendix D. Intercepts for Arousal, Valence, and Basicness for eight
emotions, for all responses and for correctly identified emotions only.

Emotion Arousal Valence Basicness

all correct all correct all correct
Anger 0.39 0.39 0.58 0.66 0.35 0.45
Joy 0.11 0.09 0.59 0.46 0.07 0.11
Fear 0.03 -0.10 0.22 0.11 —0.01 —0.10
Sadness 0.30 0.13 -0.19 -0.24 —0.41 —0.46
Pride —0.53 —0.38 —0.05 —0.03 0.17 0.18
Relief —0.01 —0.08 -0.20 —0.33 0.03 —0.07
Irritation -0.12 -0.19 —0.61 —0.54 —0.08 -0.23
Tenderness —0.16 0.15 —0.35 —0.11 —0.12 0.12

Appendix E. Recognition accuracy (Acc., %) and intensity ratings (Int., 0-4)
by Dutch and Korean listeners, for Dutch and Korean speakers.

Dutch listeners Korean listeners

Emotion |Dutch speakers | Kor. speakers |Dutch speakers | Kor. speakers

Acc. Int. Acc. Int. Acc. Int. Acc. Int.
Anger 6228 | 3.14| 3750 | 250 | 6495 | 3.22 | 33.42 | 3.07
Joy 4246 | 2.89 | 2241 | 235| 2092 | 3.01 | 21.20| 2.47
Pride 20.91 1.83 8.19 | 2.03 20.11 1.95 | 2473 | 2.35
Fear 4095 | 2.62 | 53.88 | 2.47 | 26.09 | 2.73 | 51.09 | 2.59
Tenderness | 29.74 1.67 | 23.71 | 1.50 14.40 1.80 | 34.24 | 2.02
Relief 48.28 1.91 | 41.59 | 1.80 | 36.14 1.93 | 39.40 | 1.89
Sadness 80.82 1.95| 7349 | 2.31 82.61 212 | 81.25| 2.42
Irritation 53.45 1.81 | 4440 | 1.69 | 6495 | 322 | 3342 | 3.07
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Appendix F. Mean intensity ratings for all data, with a smooth LOESS line to
show the pattern over time (from stimulus 1 to stimulus 256).
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Appendix G. Summary of LME models 1 through 15 for Hypotheses 1-3 in
all data, Dutch data, and Korean data. Significant p-values (p < .05) in
boldface.

All data FOM

Random effects

Speaker (Intercept) Variance

Residual 2.71

Fixed effects S SE t p
Intercept 30.04 0.69 43.64 <.001
Gender =793 091 —8.71 <.001
Speaker Language =5.67 1.38 —4.12 <.001
Emotion (Joy) -1.34 0.78 -1.72 0.087.
Emotion (Pride) —4.50 0.78 —=5.76 <.001
Emotion (Anger) —-0.94 0.78 -1.21 0.228
Emotion (Tenderness) —-9.83 0.78 -12.60 <.001
Emotion (Relief) =7.59 0.78 -9.73 <.001
Emotion (Sadness) -7.42 0.78 -9.51 <.001
Emotion (Irritation) —6.04 0.78 =7.74 <.001
Speaker Language x Emotion (Joy) 0.28 1.56 0.18 0.859
Speaker Language x Emotion (Pride) 6.49 1.56 4.16 <.001
Speaker Language x Emotion (Anger) 3.81 1.56 2.44 <.050
Speaker Language x Emotion (Tenderness) 6.50 1.56 4.17 <.001
Speaker Language x Emotion (Relief) 5.66 1.56 3.63 <.001
Speaker Language x Emotion (Sadness) 6.38 1.56 4.08 <.001
Speaker Language x Emotion (Irritation) 5.77 1.56 3.69 <.001
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F0-SD
Random effects Variance
Speaker (Intercept) 0.29
Residual 1.29
Fixed effects s SE t p
Intercept 1430 024 5935 <.001
Gender 0.37 048 0.77  0.443
Speaker Language —-0.52 048 -1.09 0.280
Emotion (Joy) 0.79 0.28 277  <.010
Emotion (Pride) 1.14 0.28 4.03  <.001
Emotion (Anger) 1.36 0.28 4.80 <.001
Emotion (Tenderness) 0.42 0.28 1.49 0.138
Emotion (Relief) 0.09 0.28 0.31  0.760
Emotion (Sadness) 0.15 0.28 0.54  0.591
Emotion (Irritation) 1.38 0.28 4.88 <.001
Gender X Speaker Language 0.79 0.96 0.82 0.417
Gender X Emotion (Joy) 0.11 0.57 0.19 0.847
Gender X Emotion (Pride) -0.04 0.57 -0.07 0946
Gender x Emotion (Anger) -0.09 057 -0.17 0.867
Gender X Emotion (Tenderness) -0.69 057 -122 0226
Gender X Emotion (Relief) 0.13  0.57 0.23 0.817
Gender X Emotion (Sadness) -0.71 0.57 -1.25 0.212
Gender x Emotion (Irritation) 0.24 0.57 042  0.677
Speaker Language x Emotion (Joy) -0.39 057 —-0.70 0.488
Speaker Language x Emotion (Pride) -1.08 0.57 -1.91 0.057
Speaker Language x Emotion (Anger) 0.11 0.57 0.20 0.847
Speaker Language x Emotion (Tenderness) 0.25 0.57 0.44 0.657
Speaker Language x Emotion (Relief) -0.37 057 —0.65 0.513
Speaker Language x Emotion (Sadness) 041 0.57 0.73 0.466
Speaker Language x Emotion (Irritation) -0.28 0.57 —0.49 0.621
Gender x Speaker Language X Emotion (Joy) 0.16 1.13 0.14  0.891
Gender x Speaker Language X Emotion (Pride) 295 113 -2.60 <.050
Gender x Speaker Language X Emotion (Anger) -1.74 113 -1.53 0.127
Gender x Speaker Language X Emotion (Tenderness) =339 113 299 <.010
Gender X Speaker Language X Emotion (Relief) -0.10 1.13 —-0.09  0.928
Gender x Speaker Language X Emotion (Sadness) 049 113 043 0.665
Gender X Speaker Language X Emotion (Irritation) 046 1.13 —040 0.686

F0-min
Random effects Variance
Speaker (Intercept) 1.94
Residual 10.21
Fixed effects s SE t p
Intercept 2474 0.66 3727 <.001
Gender =741 080 922 <.001
Speaker Language =325 133 245 <.050
Emotion (Joy) —-3.08 080 -3.86 <.001
Emotion (Pride) -6.19 080 -7.75 <.001
Emotion (Anger) =5.17 0.80 -6.47 <.001
Emotion (Tenderness) —-8.57 0.80 -10.73 <.001
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Emotion (Relief) —-6.43  0.80 —8.05 <.001
Emotion (Sadness) -5.69 0.80 =7.12 <.001
Emotion (Irritation) -7.41 0.80 —9.28 <.001
Speaker Language x Emotion (Joy) 0.86  1.60 0.54 0.592
Speaker Language x Emotion (Pride) 7.63  1.60 4.78 <.001
Speaker Language x Emotion (Anger) 3.52  1.60 2.20 <.050
Speaker Language X Emotion (Tenderness) 3.30  1.60 2.06 <.050
Speaker Language x Emotion (Relief) 5.03 1.60 3.15 <.010
Speaker Language x Emotion (Sadness) 433  1.60 2.71 <.010
Speaker Language x Emotion (Irritation) 498 1.60 3.12 <.010
F0-max
Random effects Variance
Speaker (Intercept) 3.37
Residual 18.43
Fixed effects s SE t p
Intercept 34.67 0.89 39.09 <.001
Gender -7.51 1.06 =7.07 <.001
Speaker Language -6.77 1.77 -3.82 <.001
Emotion (Joy) -0.60 1.07 —0.56 0.574
Emotion (Pride) =339 1.07 =3.16 <.010
Emotion (Anger) -0.06 1.07 —-0.05 0.959
Emotion (Tenderness) -8.09 1.07 -7.53 <.001
Emotion (Relief) =797 1.07 =7.42 <.001
Emotion (Sadness) -6.57 1.07 —6.12 <.001
Emotion (Irritation) —4.86 1.07 —4.53 <.001
Speaker Language x Emotion (Joy) 0.71 2.15 0.33 0.740
Speaker Language x Emotion (Pride) 526 2.5 2.45 <.050
Speaker Language x Emotion (Anger) 3.89 2.15 1.81 0.071
Speaker Language X Emotion (Tenderness) 333 2.15 1.55 0.122
Speaker Language x Emotion (Relief) 428 215 1.99 <.050
Speaker Language x Emotion (Sadness) 7.28 2.15 3.39 <.001
Speaker Language x Emotion (Irritation) 531 2.5 2.47 <.050
Sync
Random effects Variance
Speaker (Intercept) 0.00005
Residual 0.03
Fixed effects s SE t p
Intercept 0.58 0.03 20.17 <.001
Gender —0.05 0.02 —2.50 <.050
Speaker Language —0.005  0.02 —0.22 0.828
Emotion (Joy) 0.02  0.04 0.49 0.625
Emotion (Pride) -0.02  0.04 —0.51 0.614
Emotion (Anger) 0.04 0.04 0.90 0.368
Emotion (Tenderness) 0.002  0.04 0.05 0.957
Emotion (Relief) —0.08 0.04 —2.06 <.050
Emotion (Sadness) —0.07  0.04 —1.81 0.072
Emotion (Irritation) 0.03 0.04 0.79 0.433
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Int-M

Random effects Variance
Speaker (Intercept) 14.87
Residual 29.23
Fixed effects s SE t p
Intercept 69.11 136 5091 <.001
Gender -2.12 271 -0.78 0.440
Speaker Language 0.10 2.71 0.04 0.969
Emotion (Joy) 292 135 216 <.050
Emotion (Pride) -3.08 135 =228 <.050
Emotion (Anger) 449 135 3.33 <.010
Emotion (Tenderness) -1049 1.35 -7.76 <.001
Emotion (Relief) -8.31 135 —6.15 <.001
Emotion (Sadness) -11.01 135 =8.15 <.001
Emotion (Irritation) =529 135 391 <.001
Gender x Speaker Language 8.82 543 1.62 0.113
Gender x Emotion (Joy) 1.44 2.70 0.53 0.596
Gender x Emotion (Pride) 0.89 270 033 0.744
Gender x Emotion (Anger) 052 270 0.19 0.848
Gender x Emotion (Tenderness) 093 270 034 0.732
Gender x Emotion (Relief) 233 270 0.86 0.389
Gender x Emotion (Sadness) 4.69 2.70 1.73 0.084
Gender x Emotion (Irritation) 502 270 1.86 0.065
Speaker Language X Emotion (Joy) 2.84 2.70 1.05 0.294
Speaker Language x Emotion (Pride) 1439 2.70 532 <.001
Speaker Language X Emotion (Anger) 736 2770  2.72 <0.01
Speaker Language x Emotion (Tenderness) 18.37 2.70 6.80 <.001
Speaker Language X Emotion (Relief) 1127 270 4.17 <.001
Speaker Language X Emotion (Sadness) 1725 2.70  6.38 <.001
Speaker Language x Emotion (Irritation) 1275 2.70  4.72 <.001
Gender x Speaker Language X Emotion (Joy) -3.67 541 —0.68 0.498
Gender x Speaker Language X Emotion (Pride) -5.63 541 -1.04 0.298
Gender x Speaker Language X Emotion (Anger) -7.37 541 -1.36 0.174
Gender x Speaker Language X Emotion (Tenderness) 1.39 541 0.26 0.798
Gender x Speaker Language X Emotion (Relief) 3.76 541 0.70 0.487
Gender x Speaker Language X Emotion (Sadness) 17.58 541 3.25 <.010
Gender x Speaker Language X Emotion (Irritation) 1.13 541 0.21 0.834
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Int-SD
Random effects Variance
Speaker (Intercept) 0.17
Residual 3.07
Fixed effects S SE t p
Intercept 9.06 0.33 27.74  <.001
Gender -1.18 0.65 —1.80 0.074
Speaker Language -3.36 0.65 -5.14 <.001
Emotion (Joy) —0.54 0.44 -1.24 0.216
Emotion (Pride) —0.28 0.44 —0.63 0.530
Emotion (Anger) 1.06 0.44 243 <.050
Emotion (Tenderness) -1.72 0.44 -3.92 <.001
Emotion (Relief) 0.33 0.44 0.75 0.453
Emotion (Sadness) -0.22 0.44 —0.50 0.618
Emotion (Irritation) 0.10 0.44 0.24 0.813
Gender x Speaker Language 0.93 0.60 1.55 0.147
Gender x Emotion (Joy) -0.73 0.88 —0.83 0.408
Gender x Emotion (Pride) 0.92 0.88 1.05 0.297
Gender x Emotion (Anger) 0.22 0.88 0.25 0.805
Gender x Emotion (Tenderness) 0.05 0.88 0.06 0.951
Gender x Emotion (Relief) 0.20 0.88 0.23 0.816
Gender x Emotion (Sadness) -0.44 0.88 —0.50 0.618
Gender x Emotion (Irritation) 0.55 0.88 0.62 0.534
Speaker Language X Emotion (Joy) 0.14 0.88 0.16 0.873
Speaker Language x Emotion (Pride) 1.21 0.88 1.38 0.168
Speaker Language X Emotion (Anger) 0.82 0.88 0.94 0.348
Speaker Language x Emotion (Tenderness) 2.88 0.88 329  <.010
Speaker Language X Emotion (Relief) 4.65 0.88 531  <.001
Speaker Language X Emotion (Sadness) 3.78 0.88 431  <.001

Speaker Language x Emotion (Irritation) 1.10 0.88 1.26 0.210
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Tilt

Random effects Variance
Speaker (Intercept) 3.33
Residual 6.71
Fixed effects S SE t p
Intercept -6.28 0.65 -9.72 <.001
Gender 249 129 193 0.062
Speaker Language 439 129 339 <.010
Emotion (Joy) -1.80 0.65 -2.77 <.010
Emotion (Pride) -0.69 0.65 -1.07 0.288
Emotion (Anger) -1.10 0.65 -1.69 0.092
Emotion (Tenderness) 1.24  0.65 1.91 0.057
Emotion (Relief) 1.70 0.65 2.63 <.010
Emotion (Sadness) 1.38 065 214 <.050
Emotion (Irritation) 1.62 065 250 <.050
Gender x Speaker Language —-4.04 258 -1.56 0.127
Gender x Emotion (Joy) =2.77 129 -2.14 <.050
Gender x Emotion (Pride) —2.02 129 -1.56 0.120
Gender x Emotion (Anger) -0.80 129 -0.62 0.537
Gender x Emotion (Tenderness) —-4.58 129 -3.53 <.001
Gender x Emotion (Relief) -4.71 129 -3.63 <.001
Gender x Emotion (Sadness) -3.79 129 =293 <.010
Gender x Emotion (Irritation) —-4.63 129 -3.57 <.001
Speaker Language X Emotion (Joy) -3.53 129 273 <.010
Speaker Language x Emotion (Pride) -6.29 129 —486 <.001
Speaker Language X Emotion (Anger) -4.64 129 -3.58 <.001
Speaker Language x Emotion (Tenderness) =7.52 129 -5.80 <.001
Speaker Language X Emotion (Relief) -5.65 129 —436 <.001
Speaker Language X Emotion (Sadness) -3.89 129 -3.01 <.010
Speaker Language x Emotion (Irritation) -5.52 129 —426 <.001
Gender x Speaker Language X Emotion (Joy) 1.76 259  0.68 0.497
Gender x Speaker Language X Emotion (Pride) 6.81 259 263 <.010
Gender x Speaker Language X Emotion (Anger) 2.13 259 0.82 0.411
Gender x Speaker Language X Emotion (Tenderness) 470 259 1.8l 0.071
Gender x Speaker Language X Emotion (Relief) 4.63 2.59 1.79 0.075
Gender x Speaker Language X Emotion (Sadness) 244 259 094 0.348
Gender x Speaker Language X Emotion (Irritation) 732 259 283 <.010
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F1
Random effects Variance
Speaker (Intercept) 0.06
Residual 0.40
Fixed effects s SE t p
Intercept 6.43 0.13 50.65 <.001
Gender 0.38 0.25 1.51 0.135
Speaker Language —0.10 0.25 -0.41 0.682
Emotion (Joy) —0.11 0.16 —0.70 0.483
Emotion (Pride) -0.18 0.16 -1.12 0.263
Emotion (Anger) 0.02  0.16 0.15 0.880
Emotion (Tenderness) -0.76 0.16 -4.79 <.001
Emotion (Relief) -0.19 0.16 -1.21 0.226
Emotion (Sadness) —031 0.16 -1.96 0.052
Emotion (Irritation) —-0.27 0.16 -1.70 0.091
Gender x Speaker Language 2.25  0.51 443  <.001
Gender x Emotion (Joy) -0.01 0.32 -0.03 0.975
Gender x Emotion (Pride) 021 0.32 0.66 0.511
Gender x Emotion (Anger) —-0.64 032 -2.01 <.050
Gender x Emotion (Tenderness) -0.19 032 -0.59 0.557
Gender x Emotion (Relief) -0.17  0.32 -0.52 0.604
Gender x Emotion (Sadness) 0.11 0.32 0.35 0.724
Gender x Emotion (Irritation) 031 032 -0.98 0.330
Speaker Language X Emotion (Joy) —-0.28 032 -0.87 0.384
Speaker Language x Emotion (Pride) 0.59 0.32 1.85 0.065
Speaker Language X Emotion (Anger) -0.07 0.32 -0.23 0.818
Speaker Language x Emotion (Tenderness) -0.50 0.32 -1.56 0.120
Speaker Language X Emotion (Relief) -0.38 032 -1.19 0.237
Speaker Language X Emotion (Sadness) -0.26 032 —0.83 0.410
Speaker Language x Emotion (Irritation) -0.04 032 -0.14 0.892
Gender x Speaker Language X Emotion (Joy) —-0.33 0.64 -0.52 0.602
Gender x Speaker Language X Emotion (Pride) -1.34 064 -2.10 <.050
Gender x Speaker Language X Emotion (Anger) -2.82 064 —443 <.001
Gender x Speaker Language X Emotion (Tenderness) -2.85 064 —448 <.001
Gender x Speaker Language X Emotion (Relief) 236 064 -3.71 <.001
Gender x Speaker Language X Emotion (Sadness) 288 064 —-453 <.001

Gender x Speaker Language X Emotion (Irritation) -1.14 064 -1.79 0.075
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F2

Random effects Variance
Speaker (Intercept) 0.04
Residual 0.18
Fixed effects s SE t p
Intercept 12.10  0.09 13283 <.001
Gender 0.50 0.18 272 <.010
Speaker Language 0.66 0.18 3.63 <.001
Emotion (Joy) —-0.20 0.10 -1.87 0.063
Emotion (Pride) -0.15 0.10 -142 0.157
Emotion (Anger) -0.07 0.10 -0.69 0.488
Emotion (Tenderness) -0.06 0.10 -0.55 0.586
Emotion (Relief) 0.05 0.10 046  0.647
Emotion (Sadness) 0.00 0.10 0.04  0.964
Emotion (Irritation) —0.12  0.10 -1.10 0.270
Gender x Speaker Language 0.32  0.36 0.89  0.379
Gender x Emotion (Joy) -0.16 0.21 -0.75 0.452
Gender x Emotion (Pride) 021 0.21 1.01  0.314
Gender x Emotion (Anger) -0.08 021 037 0.714
Gender x Emotion (Tenderness) 036 021 -1.74 0.084
Gender x Emotion (Relief) -0.03 0.21 -0.14  0.891
Gender x Emotion (Sadness) 0.13  0.21 0.64  0.523
Gender x Emotion (Irritation) -0.27 021 -130 0.197
Speaker Language X Emotion (Joy) -0.27 021 -131 0.192
Speaker Language x Emotion (Pride) -0.55 021 =262 <.010
Speaker Language X Emotion (Anger) -0.81 0.21 -3.88 <.001
Speaker Language x Emotion (Tenderness) -1.17 0.21 -5.57 <.001
Speaker Language X Emotion (Relief) —0.80 0.21 -3.81 <.001
Speaker Language X Emotion (Sadness) —0.59 0.21 -2.82 <.010
Speaker Language x Emotion (Irritation) —0.84 0.21 —4.01  <.001
Gender x Speaker Language X Emotion (Joy) 0.001 042 0.001  0.998
Gender x Speaker Language X Emotion (Pride) 0.20 0.42 0.48  0.632
Gender x Speaker Language X Emotion (Anger) —-043 042 -1.02 0.311
Gender x Speaker Language X Emotion (Tenderness) -0.76 042 -1.81 0.071
Gender x Speaker Language X Emotion (Relief) —-0.06 042 —-0.14 0.891
Gender x Speaker Language X Emotion (Sadness) —-0.69 042 -1.65 0.100
Gender x Speaker Language X Emotion (Irritation) 0.33 042 0.78  0.438
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F3
Random effects Variance
Speaker (Intercept) 0.03
Residual 0.07
Fixed effects S SE t p
Intercept 1561 0.06 256.84 <.001
Gender 0.02 0.12 0.17 0.866
Speaker Language 046 0.12 3.82  <.001
Emotion (Joy) —-0.12  0.07 -1.81 0.071
Emotion (Pride) -0.09 0.07 -1.31 0.190
Emotion (Anger) 0.00 0.07 -0.06 0.954
Emotion (Tenderness) -0.17 0.07 -2.58 <.050
Emotion (Relief) -0.06 0.07 —0.97 0.331
Emotion (Sadness) -0.03 0.07 -0.50 0.615
Emotion (Irritation) —-0.01 0.07 -0.18 0.856
Gender x Speaker Language 0.48 0.24 1.97 0.055
Gender x Emotion (Joy) -0.10 0.13 —0.81 0.421
Gender x Emotion (Pride) -0.01 0.13 -0.08 0.939
Gender x Emotion (Anger) -0.19 0.13 -143 0.154
Gender x Emotion (Tenderness) 033 0.13 257 <.050
Gender x Emotion (Relief) -0.09 0.13 —0.67 0.506
Gender x Emotion (Sadness) 0.02 0.13 0.16 0.874
Gender x Emotion (Irritation) -0.17  0.13 -1.32 0.187
Speaker Language X Emotion (Joy) -0.20 0.13 -1.51 0.134
Speaker Language x Emotion (Pride) -0.37 0.13 281 <.010
Speaker Language X Emotion (Anger) -0.43 0.13 -3.31 <.010
Speaker Language x Emotion (Tenderness) -0.59 0.13 -4.52  <.001
Speaker Language X Emotion (Relief) -0.41 0.13 -3.11  <.010
Speaker Language X Emotion (Sadness) -0.50 0.13 -3.84 <.001
Speaker Language x Emotion (Irritation) -0.34 0.13 258 <.050
Gender x Speaker Language X Emotion (Joy) -0.37 026 -142 0.157
Gender x Speaker Language X Emotion (Pride) 0.07 0.26 0.29 0.774
Gender x Speaker Language X Emotion (Anger) -0.70 026 -2.67 <.010
Gender x Speaker Language X Emotion (Tenderness)  —0.68 0.26  -2.59 <.050
Gender x Speaker Language X Emotion (Relief) -0.29 026 -1.10 0.273
Gender x Speaker Language X Emotion (Sadness) -0.81 026 -3.12 <.010
Gender x Speaker Language X Emotion (Irritation) -0.05 026 —0.17 0.863
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AR

Random effects Variance
Speaker (Intercept) 0.28
Residual 0.66
Fixed effects s SE t p
Intercept 548 020 28.08 <.001
Gender 099 039 255 <.050
Speaker Language 333 039 854 <.001
Emotion (Joy) —048 020 -2.38 <.050
Emotion (Pride) -0.75 020 -3.68 <.001
Emotion (Anger) -0.78 020 -3.85 <.001
Emotion (Tenderness) -0.99 020 -4.89 <.001
Emotion (Relief) —0.90 020 -445 <.001
Emotion (Sadness) -0.85 020 —4.18 <.001
Emotion (Irritation) —0.85 020 -420 <.001
Gender x Speaker Language 0.83 0.57 1.46 0.169
Gender x Emotion (Joy) 0.37 041 0.92 0.357
Gender x Emotion (Pride) 045 041 -1.10 0.271
Gender x Emotion (Anger) —0.62 041 -1.53 0.128
Gender x Emotion (Tenderness) —0.10 041 -0.26 0.799
Gender x Emotion (Relief) 0.27 041 0.67 0.507
Gender x Emotion (Sadness) -0.51 041 -1.26 0.209
Gender x Emotion (Irritation) —0.57 041 -1.40 0.163
Speaker Language X Emotion (Joy) 045 041 -1.10 0.271
Speaker Language x Emotion (Pride) -1.10 041 -2.70 <.010
Speaker Language X Emotion (Anger) -0.96 041 -2.37 <.050
Speaker Language x Emotion (Tenderness) -1.88 041 -4.64 <.001
Speaker Language X Emotion (Relief) -1.34 041 -329 <.010
Speaker Language X Emotion (Sadness) -1.99 041 -491 <.001
Speaker Language x Emotion (Irritation) -1.27 041 -3.13 <.010
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PPQ
Random effects Variance
Speaker (Intercept) 1.91
Residual 1.28
Fixed effects S SE t p
Intercept <.01 <.001 15.10 <.001
Gender <.001 <.001 2.82 <.010
Speaker Language <.01 <.001 386 <.001
Emotion (Joy) <.001 <.001 —0.93 0.353
Emotion (Pride) <.001 <.001 =227 <.050
Emotion (Anger) <.001 <.001 -—1.63 0.105
Emotion (Tenderness) <.001 <.001 -0.42 0.675
Emotion (Relief) <.001 <.001 0.75 0.455
Emotion (Sadness) <.001 <.001 1.31 0.192
Emotion (Irritation) <.001 <.001 -0.53 0.598
Gender x Speaker Language <.01 <.001 2.38  <.050
Gender x Emotion (Joy) <.001 <.001 0.55 0.585
Gender x Emotion (Pride) <.001 <.001 -0.86 0.389
Gender x Emotion (Anger) <.001 <.001 -1.95 0.050
Gender x Emotion (Tenderness) <.001 <.001 0.27  0.788
Gender x Emotion (Relief) <.001 <.001 0.63 0.530
Gender x Emotion (Sadness) <.001 <.001 0.65 0.515
Gender x Emotion (Irritation) <.001 <.001 -0.82 0.411
Speaker Language X Emotion (Joy) <.001 <.001 -0.37 0.712
Speaker Language x Emotion (Pride) <-01 <.001 -3.06 <.010
Speaker Language X Emotion (Anger) <-01 <.001 -393 <.001
Speaker Language x Emotion (Tenderness) <-=01 <.001 —495 <.001
Speaker Language X Emotion (Relief) <-01 <.001 -336 <.001
Speaker Language X Emotion (Sadness) <-01 <.001 -332 <.010
Speaker Language x Emotion (Irritation) <-01 <.001 -3.12 <.010
Gender x Speaker Language X Emotion (Joy) <.001 <.001 —0.83 0.411
Gender x Speaker Language X Emotion (Pride) <.001 <.001 -1.20 0.233
Gender x Speaker Language X Emotion (Anger) <-01 <.001 -1.41 0.161
Gender x Speaker Language X Emotion (Tenderness)  <-—.01 <.001 -3.11 <.010
Gender x Speaker Language X Emotion (Relief) <-01 <.001 -2.11 <.050
Gender x Speaker Language X Emotion (Sadness) <-01 <.001 -=3.61 <.001

<

Gender x Speaker Language X Emotion (Irritation) <-.01 .001 -1.93 0.055
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APQ

Random effects Variance
Speaker (Intercept) <.001
Residual <.001
Fixed effects s SE t p
Intercept 0.05 0.003 14.69 <.001
Gender 0.02 0.010 2.62 <.050
Speaker Language 0.01 0.010 2.04 <.050
Emotion (Joy) 0.01  0.004 1.18  0.238
Emotion (Pride) 0.01  0.004 1.27  0.207
Emotion (Anger) 0.01 0.004 1.95 0.052
Emotion (Tenderness) 0.01 0.004 1.90 0.059
Emotion (Relief) 0.004  0.004 1.00  0.320
Emotion (Sadness) 0.01 0.004 240 <.050
Emotion (Irritation) 0.01 0.004 1.95 0.053
Gender x Speaker Language 0.03 0.01 2.07 <.050
Gender x Emotion (Joy) 0.02 0.01 1.91  0.058
Gender x Emotion (Pride) —0.001 0.01 -0.10 0.924
Gender x Emotion (Anger) —0.01 0.01 -=0.72  0.470
Gender x Emotion (Tenderness) 0.02  0.01 2.68 <.010
Gender x Emotion (Relief) 0.02 0.01 2.55 <.050
Gender x Emotion (Sadness) 0.02 0.01 2.40 <.050
Gender x Emotion (Irritation) 0.003  0.01 0.37  0.713
Speaker Language X Emotion (Joy) -0.002  0.01 -0.24 0.810
Speaker Language x Emotion (Pride) -0.02 0.01 -2.16 <.050
Speaker Language X Emotion (Anger) —0.03 0.01 -3.21 <.010
Speaker Language x Emotion (Tenderness) —0.04 0.01 -5.51 <.001
Speaker Language X Emotion (Relief) —0.02 0.01 -2.66 <.010
Speaker Language X Emotion (Sadness) —0.03 0.01 -390 <.001
Speaker Language x Emotion (Irritation) -0.02 0.01 -294 <.010
Gender x Speaker Language X Emotion (Joy) —0.01 0.02 —-0.63  0.527
Gender x Speaker Language X Emotion (Pride) —-0.04 0.02 225 <.050
Gender x Speaker Language X Emotion (Anger) -0.02 0.02 -1.28 0.201
Gender x Speaker Language X Emotion (Tenderness) -0.06 0.02 —-4.06 <.010
Gender x Speaker Language X Emotion (Relief) —0.03 0.02 -2.13 <.050
Gender x Speaker Language X Emotion (Sadness) -0.07 0.02 —-444 <.001
Gender x Speaker Language X Emotion (Irritation) —0.03 0.02 -198 <.050
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HNR
Random effects Variance
Speaker (Intercept) 0.95
Residual 4.42
Fixed effects S SE t p
Intercept 1442 044 3244 <.001
Gender 249 089 -2.80 <.010
Speaker Language -2.74 089 -3.08 <.010
Emotion (Joy) -0.52 053 -0.99 0.324
Emotion (Pride) -0.70 053 -1.33 0.184
Emotion (Anger) -1.87 0.53 -3.57 <.001
Emotion (Tenderness) 0.70 0.53 1.33  0.185
Emotion (Relief) 044 053 0.84 0.399
Emotion (Sadness) -0.36  0.53 -0.68 0.494
Emotion (Irritation) —-0.58 053 -1.11 0.269
Gender x Speaker Language -4.69 1.78 -2.64 <.050
Gender x Emotion (Joy) -1.08 1.05 -1.03 0.305
Gender x Emotion (Pride) -0.08 1.05 -0.07 0.942
Gender x Emotion (Anger) 0.58 1.05 0.56 0.578
Gender x Emotion (Tenderness) -1.28 1.05 -1.21 0.226
Gender x Emotion (Relief) -1.17 1.05 -1.11 0.267
Gender x Emotion (Sadness) -0.44 1.05 -042 0.673
Gender x Emotion (Irritation) 0.56 1.05 0.53 0.596
Speaker Language X Emotion (Joy) 0.57 1.05 0.54  0.590
Speaker Language x Emotion (Pride) 2.09 1.05 1.99 <.050
Speaker Language X Emotion (Anger) 325 1.05 3.09 <.010
Speaker Language x Emotion (Tenderness) 6.16 1.05 5.87 <.001
Speaker Language X Emotion (Relief) 439 1.05 418 <.001
Speaker Language X Emotion (Sadness) 394 1.05 3.75 <.001
Speaker Language x Emotion (Irritation) 332 1.05 3.16 <.010
Gender x Speaker Language X Emotion (Joy) 4.05 2.10 1.93  0.055
Gender x Speaker Language X Emotion (Pride) 626 210 298 <.010
Gender x Speaker Language X Emotion (Anger) 453 210 216 <.050
Gender x Speaker Language X Emotion (Tenderness) 692 210 330 <.010
Gender x Speaker Language X Emotion (Relief) 7.35 210 3.50 <.001
Gender x Speaker Language X Emotion (Sadness) 9.27 210 441 <.001
Gender x Speaker Language X Emotion (Irritation) 445 210 212 <.050
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Dutch data F0-M
Random effects Variance
Speaker (Intercept) 1.67
Residual 8.58
Fixed effects S SE t p
Intercept 32.88 0.86 38.10 <.001
Gender —7.18 1.05 —6.84 <.001
Emotion (Joy) -1.48 1.04 —-1.43 0.155
Emotion (Pride) =7.74 1.04 —7.48 <.001
Emotion (Anger) -2.85 1.04 =2.75 <.010
Emotion (Tenderness) -13.09 1.04 -12.64 <.001
Emotion (Relief) -10.43 1.04 -10.07  <.001
Emotion (Sadness) -10.61 1.04 -10.25 <.001
Emotion (Irritation) —8.92 1.04 —8.62 <.001
F0-SD |
Random effects Variance
Speaker (Intercept) 0.36
Residual 1.38
Fixed effects S SE t p
Intercept 14.56 0.36 40.33 <.001
Emotion (Joy) 0.98 0.41 2.37 <.050
Emotion (Pride) 1.68 0.41 4.06 <.001
Emotion (Anger) 1.31 0.41 3.15 <.010
Emotion (Tenderness) 0.30 0.41 0.71 0.476
Emotion (Relief) 0.27 0.41 0.66 0.512
Emotion (Sadness) —0.05 0.41 -0.13 0.896
Emotion (Irritation) 1.52 0.41 3.67 <.001
F0-min
Random effects Variance
Speaker (Intercept) 1.77
Residual 11.08
Fixed effects s SE t p
Intercept 26.36 0.96 27.59 <.001
Gender —6.53 1.11 -5.89 <.010
Emotion (Joy) -3.51 1.18 -2.99 <.010
Emotion (Pride) —10.01 1.18 —8.50 <.001
Emotion (Anger) —6.93 1.18 -5.89 <.001
Emotion (Tenderness) -10.22 1.18 —8.69 <.001
Emotion (Relief) —8.94 1.18 =7.60 <.001
Emotion (Sadness) —7.86 1.18 —6.68 <.001
Emotion (Irritation) —9.90 1.18 —8.41 <.001
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WHEN SPEECH BECOMES EMOTIONAL

F0-max
Random effects Variance
Speaker (Intercept) 2.58
Residual 20.77
Fixed effects S SE t p
Intercept 38.05 1.27 29.89 <.001
Gender —6.66 1.39 —4.79 <.010
Emotion (Joy) —0.96 1.61 —0.60 0.552
Emotion (Pride) —6.02 1.61 =3.74 <.001
Emotion (Anger) —2.00 1.61 -1.24 0.216
Emotion (Tenderness) -9.75 1.61 —6.05 <.001
Emotion (Relief) —10.11 1.61 —6.27 <.001
Emotion (Sadness) -10.21 1.61 —6.34 <.001
Emotion (Irritation) —7.51 1.61 —4.66 <.001
Sync
Random effects Variance
Speaker (Intercept) 0.0002
Residual 0.02
Fixed effects s SE t p
Intercept 0.54 0.04 14.52 <.001
Gender —0.05 0.03 -1.67 0.146
Emotion (Joy) 0.03 0.05 0.64 0.521
Emotion (Pride) 0.01 0.05 0.20 0.840
Emotion (Anger) 0.11 0.05 2.15 <.050
Emotion (Tenderness) 0.04 0.05 0.79 0.433
Emotion (Relief) —0.06 0.05 -1.20 0.231
Emotion (Sadness) -0.01 0.05 -0.14 0.886
Emotion (Irritation) 0.06 0.05 1.13 0.260
Int-M
Random effects Variance
Speaker (Intercept) 31.08
Residual 23.22
Fixed effects s SE t p
Intercept 69.06 2.31 29.90 <.001
Emotion (Joy) 1.50 1.70 0.88 0.381
Emotion (Pride) -10.27 1.70 —6.03 <.001
Emotion (Anger) 0.82 1.70 0.48 0.633
Emotion (Tenderness) —19.67 1.70 —-11.55 <.001
Emotion (Relief) -13.95 1.70 -8.19 <.001
Emotion (Sadness) —19.64 1.70 —11.53 <.001
Emotion (Irritation) —11.66 1.70 —6.85 <.001




APPENDICES 221
Int-SD
Random effects Variance
Speaker (Intercept) 0.38
Residual 2.54
Fixed effects S SE t p
Intercept 10.74 0.45 23.66 <.001
Gender —-1.55 0.52 —2.98 <.050
Emotion (Joy) —0.61 0.56 -1.09 0.278
Emotion (Pride) —0.88 0.56 -1.57 0.120
Emotion (Anger) 0.65 0.56 1.16 0.249
Emotion (Tenderness) -3.16 0.56 =5.60 <.001
Emotion (Relief) -2.00 0.56 -3.54 <.001
Emotion (Sadness) -2.11 0.56 -3.74 <.001
Emotion (Irritation) —0.45 0.56 —0.79 0.429
Tilt
Random effects Variance
Speaker (Intercept) 3.73
Residual 5.25
Fixed effects s SE t p
Intercept -8.47 0.89 -9.51 <.001
Gender 4.51 1.78 2.53  <.050
Emotion (Joy) —0.03 0.81 -0.04 0.970
Emotion (Pride) 2.46 0.81 3.03  <.010
Emotion (Anger) 1.22 0.81 1.51 0.135
Emotion (Tenderness) 5.00 0.81 6.17 <.001
Emotion (Relief) 4.53 0.81 5.59 <.001
Emotion (Sadness) 3.33 0.81 4.11 <.001
Emotion (Irritation) 4.38 0.81 541 <.001
Gender x Emotion (Joy) -3.65 1.62 -2.25 <.050
Gender x Emotion (Pride) -5.42 1.62 -3.35 <.010
Gender x Emotion (Anger) -1.87 1.62 -1.15  0.252
Gender x Emotion (Tenderness) —6.92 1.62 —4.27 <.001
Gender x Emotion (Relief) =7.02 1.62 —4.33  <.001
Gender x Emotion (Sadness) =5.01 1.62 -3.09 <.010
Gender x Emotion (Irritation) —8.29 1.62 =5.11  <.001
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F1
Random effects Variance
Speaker (Intercept) 0.02
Residual 0.26
Fixed effects S SE t p
Intercept 6.48 0.14 46.97 <.001
Gender —0.74 0.28 -2.68 <.010
Emotion (Joy) 0.03 0.18 0.15 0.881
Emotion (Pride) -0.47 0.18 -2.64 <.010
Emotion (Anger) 0.06 0.18 0.34 0.736
Emotion (Tenderness) -0.51 0.18 -2.86 <.010
Emotion (Relief) 0.00 0.18 —0.02 0.981
Emotion (Sadness) —0.18 0.18 -1.00 0.318
Emotion (Irritation) —0.25 0.18 -1.39 0.168
Gender x Emotion (Joy) 0.16 0.36 0.44 0.664
Gender x Emotion (Pride) 0.88 0.36 2.45 <.050
Gender x Emotion (Anger) 0.77 0.36 2.14 <.050
Gender x Emotion (Tenderness) 1.24 0.36 345  <.001
Gender x Emotion (Relief) 1.02 0.36 2.83 <.010
Gender x Emotion (Sadness) 1.55 0.36 433 <.001
Gender x Emotion (Irritation) 0.26 0.36 0.72 0.475
F2
Random effects Variance
Speaker (Intercept) 0.03
Residual 0.15
Fixed effects s SE t p
Intercept 11.77 0.12 102.00 <.001
Gender 0.35 0.14 2.51 <.050
Emotion (Joy) —0.06 0.14 —0.43 0.671
Emotion (Pride) 0.13 0.14 0.91 0.365
Emotion (Anger) 0.33 0.14 242  <.050
Emotion (Tenderness) 0.53 0.14 3.81 <.001
Emotion (Relief) 0.45 0.14 324 <.010
Emotion (Sadness) 0.30 0.14 2.18  <.050
Emotion (Irritation) 0.30 0.14 2.21 <.050
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F3
Random effects Variance
Speaker (Intercept) 0.03
Residual 0.05
Fixed effects S SE t p
Intercept 15.38 0.08 186.32 <.001
Gender —0.22 0.17 -1.33 0.204
Emotion (Joy) —0.02 0.08 —0.26 0.799
Emotion (Pride) 0.10 0.08 1.25 0.215
Emotion (Anger) 0.21 0.08 2.71 <.010
Emotion (Tenderness) 0.13 0.08 1.62 0.107
Emotion (Relief) 0.14 0.08 1.78 0.077
Emotion (Sadness) 0.22 0.08 278 <.010
Emotion (Irritation) 0.16 0.08 2.00  <.050
Gender x Emotion (Joy) 0.08 0.16 0.51 0.610
Gender x Emotion (Pride) —0.05 0.16 -0.30 0.762
Gender x Emotion (Anger) 0.16 0.16 1.03 0.305
Gender x Emotion (Tenderness) 0.00 0.16 0.02 0.981
Gender x Emotion (Relief) 0.06 0.16 0.36 0.720
Gender x Emotion (Sadness) 0.43 0.16 274 <.010
Gender x Emotion (Irritation) -0.15 0.16 -0.96 0.339
AR
Random effects Variance
Speaker (Intercept) 0.10
Residual 0.40
Fixed effects s SE t p
Intercept 3.81 0.19 19.66  <.001
Gender 0.68 0.39 1.76 0.088
Emotion (Joy) —0.26 0.22 -1.16 0.250
Emotion (Pride) —0.20 0.22 —0.89 0.375
Emotion (Anger) —0.30 0.22 -1.34 0.182
Emotion (Tenderness) —0.05 0.22 —0.23 0.820
Emotion (Relief) —0.24 0.22 -1.05 0.297
Emotion (Sadness) 0.15 0.22 0.66 0.512
Emotion (Irritation) —0.22 0.22 -0.97 0.333
Gender x Emotion (Joy) 0.23 0.45 0.50 0.615
Gender x Emotion (Pride) —0.53 0.45 —1.18 0.240
Gender x Emotion (Anger) -0.91 0.45 -2.02 <.050
Gender x Emotion (Tenderness) —0.56 0.45 -1.24 0.217
Gender x Emotion (Relief) 0.75 0.45 1.67 0.098
Gender x Emotion (Sadness) —0.56 0.45 -1.26 0.211
Gender x Emotion (Irritation) —0.84 0.45 —1.88 0.064
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PPQ
Random effects Variance
Speaker (Intercept) 3.50
Residual 1.26
Fixed effects S SE t p
Intercept 0.008 0.001 732 <.001
Gender 0.001 0.002 0.28 0.781
Emotion (Joy) —0.001 0.001 —0.40 0.690
Emotion (Pride) 0.001 0.001 0.56 0.575
Emotion (Anger) 0.002 0.001 1.64 0.103
Emotion (Tenderness) 0.004 0.001 3.23 <.010
Emotion (Relief) 0.004 0.001 293 <.010
Emotion (Sadness) 0.004 0.001 330 <.010
Emotion (Irritation) 0.002 0.001 1.85 0.068
Gender x Emotion (Joy) 0.002 0.003 0.98 0.330
Gender x Emotion (Pride) 0.001 0.003 0.24 0.813
Gender x Emotion (Anger) —0.001 0.003 —0.39 0.698
Gender x Emotion (Tenderness) 0.006 0.003 241 <.050
Gender x Emotion (Relief) 0.005 0.003 1.95 0.054
Gender x Emotion (Sadness) 0.008 0.003 3.04 <.010
Gender x Emotion (Irritation) 0.002 0.003 0.79 0.432
APQ
Random effects Variance
Speaker (Intercept) 0.0001
Residual 0.0003
Fixed effects S SE t p
Intercept 0.04 0.01 7.55 <.001
Gender 0.00 0.01 0.33 0.745
Emotion (Joy) 0.01 0.01 0.92 0.359
Emotion (Pride) 0.01 0.01 2.22 <.050
Emotion (Anger) 0.02 0.01 3.34 <.010
Emotion (Tenderness) 0.03 0.01 4.79 <.001
Emotion (Relief) 0.01 0.01 237 <.050
Emotion (Sadness) 0.02 0.01 4.08 <.001
Emotion (Irritation) 0.02 0.01 3.16 <.010
Gender x Emotion (Joy) 0.02 0.01 1.65 0.103
Gender x Emotion (Pride) 0.02 0.01 1.39 0.167
Gender x Emotion (Anger) 0.00 0.01 0.36 0.719
Gender x Emotion (Tenderness) 0.05 0.01 4.36 <.001
Gender x Emotion (Relief) 0.04 0.01 3.03 <.010
Gender x Emotion (Sadness) 0.05 0.01 4.42 <.001

Gender x Emotion (Irritation) 0.02 0.01 1.52 0.131
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HNR

Random effects Variance
Speaker (Intercept) 0.78
Residual 3.72
Fixed effects S SE t p
Intercept 15.79 0.57 2749 <.001
Gender —0.15 1.15 —0.13 0.898
Emotion (Joy) —0.80 0.68 -1.18 0.242
Emotion (Pride) -1.75 0.68 -2.56  <.050
Emotion (Anger) —3.50 0.68 -5.13 <.001
Emotion (Tenderness) -2.38 0.68 -3.50 <.001
Emotion (Relief) -1.75 0.68 -2.57 <.050
Emotion (Sadness) -2.33 0.68 -3.42 <.001
Emotion (Irritation) —2.24 0.68 -3.29 <.010
Gender x Emotion (Joy) =3.11 1.36 -2.28 <.050
Gender x Emotion (Pride) -3.21 1.36 -2.35 <.050
Gender x Emotion (Anger) —1.68 1.36 -1.23 0.221
Gender x Emotion (Tenderness) —4.74 1.36 -347 <.001
Gender x Emotion (Relief) —4.84 1.36 -3.55 <.001
Gender x Emotion (Sadness) -5.08 1.36 -3.73 <.001
Gender x Emotion (Irritation) -1.67 1.36 -1.22 0.224
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Korean data F0-M
Random effects Variance
Speaker (Intercept) 3.93
Residual 10.92
Fixed effects S SE t p
Intercept 27.21 1.08 25.11 <.001
Gender —8.68 1.52 =572 <.010
Emotion (Joy) -1.20 .17  -1.03 0.305
Emotion (Pride) -1.25 .17 -1.07 0.286
Emotion (Anger) 0.96 1.17 0.82 0.412
Emotion (Tenderness) —6.58 1.17  -5.63 <.001
Emotion (Relief) -4.76 1.17 -4.08 <.001
Emotion (Sadness) —4.24 1.17  -3.62 <.001
Emotion (Irritation) -3.16 1.17 270 <.010
F0-SD
Random effects Variance
Speaker (Intercept) 0.20
Residual 1.21
Fixed effects s SE t p
Intercept 14.04 0.32 4437 <.001
Gender 0.76 0.63 1.21 0.233
Emotion (Joy) 0.59 0.39 1.52 0.133
Emotion (Pride) 0.60 0.39 1.54 0.126
Emotion (Anger) 1.42 0.39 3.65 <.001
Emotion (Tenderness) 0.55 0.39 1.41 0.161
Emotion (Relief) —0.10 039 -0.25 0.800
Emotion (Sadness) 0.36 0.39 0.93 0.356
Emotion (Irritation) 1.24 0.39 320 <.010
Gender x Emotion (Joy) 0.19 0.78 0.24 0.810
Gender x Emotion (Pride) —-1.51 078 -1.95 0.054
Gender X Emotion (Anger) —0.96 0.78 -1.24 0.218
Gender X Emotion (Tenderness) —2.38 0.78 -3.07 <.010
Gender x Emotion (Relief) 0.08 0.78 0.10 0.918
Gender X Emotion (Sadness) —0.95 0.78 -1.23 0.222

Gender X Emotion (Irritation) 0.01 0.78 0.01 0.992
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F0-min
Random effects Variance
Speaker (Intercept) 2.09
Residual 8.47
Fixed effects S SE t p
Intercept 23.11 0.89 2599 <.001
Gender -12.75 1.78 =7.17  <.001
Emotion (Joy) —2.66 1.03 —2.58 <.050
Emotion (Pride) -2.38 1.03 231 <.050
Emotion (Anger) -3.41 1.03 -3.32 <.010
Emotion (Tenderness) -6.92 1.03 -6.73 <.001
Emotion (Relief) -3.91 1.03 -3.80 <.001
Emotion (Sadness) -3.53 1.03 -3.43 <.001
Emotion (Irritation) —4.92 1.03 —4.78 <.001
Gender x Emotion (Joy) 3.19 2.06 1.55  0.125
Gender X Emotion (Pride) 6.37 2.06 3.09 <.010
Gender x Emotion (Anger) 4.39 2.06 2.13  <.050
Gender x Emotion (Tenderness) 6.56 2.06 3.19 <.010
Gender x Emotion (Relief) 3.44 2.06 1.67  0.098
Gender X Emotion (Sadness) 7.41 2.06 3.60 <.001
Gender X Emotion (Irritation) 4.40 2.06 2.14  <.050

F0-max

Random effects Variance
Speaker (Intercept) 4.43
Residual 16.09
Fixed effects S SE t p
Intercept 31.28 1.25 25.05 <.001
Gender —8.35 1.65 =5.07  <.010
Emotion (Joy) -0.25 1.42 =0.17  0.862
Emotion (Pride) —0.76 1.42 —0.54  0.591
Emotion (Anger) 1.89 1.42 1.33  0.185
Emotion (Tenderness) —6.42 1.42 -4.53 <.001
Emotion (Relief) —5.83 1.42 —4.11 <.001
Emotion (Sadness) -2.93 1.42 —2.06  <.050
Emotion (Irritation) —2.21 1.42 -1.56  0.123




228 WHEN SPEECH BECOMES EMOTIONAL

Sync
Random effects Variance
Speaker (Intercept) 0.0002
Residual 0.03
Fixed effects S SE t p
Intercept 0.61 0.04 13.92 <.001
Gender —0.06 0.03 -1.73 0.133
Emotion (Joy) 0.01 0.06 0.09 0.927
Emotion (Pride) —0.05 0.06 -0.84 0.405
Emotion (Anger) —0.04 0.06 -0.65 0.516
Emotion (Tenderness) -0.04 0.06 —0.60 0.549
Emotion (Relief) —0.10 0.06 -1.67 0.097
Emotion (Sadness) -0.14 0.06 225 <.050
Emotion (Irritation) 0.00 0.06 0.06  0.951
Int-M
Random effects Variance
Speaker (Intercept) 1.54
Residual 35.98
Fixed effects s SE t p
Intercept 69.16 1.56 4426 <.001
Gender 2.29 3.12 0.73  0.466
Emotion (Joy) 4.34 2.12 2.05 <.050
Emotion (Pride) 4.11 2.12 1.94  0.055
Emotion (Anger) 8.17 2.12 3.85 <.001
Emotion (Tenderness) —1.30 212 -0.62  0.540
Emotion (Relief) -2.67 212 -126 0.210
Emotion (Sadness) -2.39 212 -1.13  0.263
Emotion (Irritation) 1.09 2.12 0.51 0.610
Gender x Emotion (Joy) —0.40 424  —0.09 0.925
Gender x Emotion (Pride) -1.93 424 046  0.650
Gender X Emotion (Anger) -3.17 424  —0.75 0.457
Gender X Emotion (Tenderness) 1.62 4.24 0.38  0.703
Gender X Emotion (Relief) 4.21 4.24 0.99 0.323
Gender X Emotion (Sadness) 13.48 4.24 3.18 <.010

Gender X Emotion (Irritation) 5.59 4.24 1.32 0.191
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Int-SD
Random effects Variance
Speaker (Intercept) 0.05
Residual 3.55
Fixed effects S SE t p
Intercept 7.38 0.48 1547 <.001
Emotion (Joy) -0.47 0.67 -0.71 0478
Emotion (Pride) 0.33 0.67 0.50 0.621
Emotion (Anger) 1.48 0.67 222 <.050
Emotion (Tenderness) —0.28 0.67 -0.41 0.679
Emotion (Relief) 2.66 0.67 3.99 <.001
Emotion (Sadness) 1.67 0.67 2.51 <.050
Emotion (Irritation) 0.65 0.67 0.98 0.328
Tilt
Random effects Variance
Speaker (Intercept) 2.52
Residual 8.19
Fixed effects S SE t p
Intercept —4.09 091 449 <.001
Emotion (Joy) -3.56 1.01  -3.52 <.001
Emotion (Pride) -3.84 1.01  -3.79 <.001
Emotion (Anger) -3.42 1.01 -3.38 <.010
Emotion (Tenderness) -2.52 1.01 -2.49 <.050
Emotion (Relief) -1.12 .01  -1.11 0.270
Emotion (Sadness) —0.56 1.01  -0.56 0.579
Emotion (Irritation) -1.14 1.01  -1.13  0.263
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F1
Random effects Variance
Speaker (Intercept) 0.09
Residual 0.55
Fixed effects S SE t p
Intercept 6.38 0.21 2993 <.001
Gender 1.51 0.43 3.54 <.001
Emotion (Joy) —0.25 026  -0.95 0.342
Emotion (Pride) 0.12 0.26 044  0.659
Emotion (Anger) —0.01 026  -0.05 0.962
Emotion (Tenderness) —-1.01 026 385 <.001
Emotion (Relief) —0.38 026 -145 0.149
Emotion (Sadness) -0.44 026 -1.68 0.095
Emotion (Irritation) -0.29 026 -1.11 0.269
Gender x Emotion (Joy) —0.18 0.53 -0.34 0.738
Gender x Emotion (Pride) —0.46 0.53 -0.88 0.383
Gender X Emotion (Anger) -2.05 0.53 -390 <.001
Gender X Emotion (Tenderness) -1.61 0.53 -3.07 <.010
Gender X Emotion (Relief) -1.35 0.53 -2.56 <.050
Gender x Emotion (Sadness) -1.33 0.53 253 <.050
Gender x Emotion (Irritation) —0.88 0.53  -1.67 0.097
F2
Random effects Variance
Speaker (Intercept) 0.06
Residual 0.22
Fixed effects s SE t p
Intercept 12.43 0.14 86.17 <.001
Gender 0.50 0.19 2.64  <.050
Emotion (Joy) —0.33 0.16 -2.02 <.050
Emotion (Pride) -0.42 0.16 —2.58 <.050
Emotion (Anger) —0.48 0.16 -2.92 <.010
Emotion (Tenderness) —0.64 0.16 -390 <.001
Emotion (Relief) —0.35 0.16 -2.13 <.050
Emotion (Sadness) —0.29 0.16 -1.77 0.079
Emotion (Irritation) —0.54 0.16 326 <.010
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F3
Random effects Variance
Speaker (Intercept) 0.02
Residual 0.09
Fixed effects S SE t p
Intercept 15.84 0.09 177.53 <.001
Gender 0.26 0.18 146  0.155
Emotion (Joy) —0.22 0.10 —2.07 <.050
Emotion (Pride) -0.27 0.10 -2.58 <.050
Emotion (Anger) —0.22 0.10 -2.10 <.050
Emotion (Tenderness) -0.46 0.10 -4.44 <.001
Emotion (Relief) -0.27 0.10 -2.55 <.050
Emotion (Sadness) —0.28 0.10 -2.72 <.010
Emotion (Irritation) —0.18 0.10 -1.73  0.087
Gender x Emotion (Joy) —0.29 021 -1.39 0.167
Gender x Emotion (Pride) 0.03 0.21 0.13  0.895
Gender X Emotion (Anger) -0.53 0.21 -2.56 <.050
Gender X Emotion (Tenderness) -0.67 0.21 -3.22 <.010
Gender X Emotion (Relief) —0.23 021 -1.10 0.273
Gender x Emotion (Sadness) —0.39 021 -1.85 0.067
Gender X Emotion (Irritation) —0.20 021 -0.94 0.352
AR

Random effects Variance
Speaker (Intercept) 0.46
Residual 0.89
Fixed effects s SE t p
Intercept 7.14 0.34 2121 <.001
Gender 1.21 0.51 2.38 0.055
Emotion (Joy) -0.71 033 -2.12 <.050
Emotion (Pride) —1.30 033 -3.88 <.001
Emotion (Anger) -1.26 033 -3.78 <.001
Emotion (Tenderness) —1.93 033 =579 <.001
Emotion (Relief) -1.57 033 —4.70 <.001
Emotion (Sadness) -1.85 033 =552 <.001
Emotion (Irritation) -1.49 033 445 <.001
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PPQ
Random effects Variance
Speaker (Intercept) <.002
Residual <.001
Fixed effects S SE t p
Intercept 0.01 0.001 14.577 <.001
Gender 0.004 0.001  5.266 <.010
Emotion (Joy) —0.001 0.001 -0.897 0.371
Emotion (Pride) —0.01 0.001 -3.673 <.001
Emotion (Anger) —-0.01 0.001 -3.835 <.001
Emotion (Tenderness) —0.01 0.001 -3.705 <.001
Emotion (Relief) —0.002 0.001 -1.802 0.074
Emotion (Sadness) —0.002 0.001 -1.386 0.168
Emotion (Irritation) -0.003 0.001 -2.514 <.050
APQ
Random effects Variance
Speaker (Intercept) <.001
Residual <0.002
Fixed effects b SE t p
Intercept 0.06 0.004 1533 <.001
Gender 0.03  0.01 4.30 <.001
Emotion (Joy) 0.004 0.005 0.74  0.460
Emotion (Pride) —0.003 0.005 -0.71 0.481
Emotion (Anger) -0.005 0.005 -0.99 0.326
Emotion (Tenderness) —-0.01 0.005 -2.84 <.010
Emotion (Relief) -0.01 0.005 -1.31 0.193
Emotion (Sadness) -0.01 0.005 -1.18 0.240
Emotion (Irritation) —0.004 0.005 —0.78 0.438
Gender x Emotion (Joy) 0.01 0.01 1.00 0.318
Gender x Emotion (Pride) —0.02 001 -1.84 0.068
Gender x Emotion (Anger) -0.02  0.01 -1.58 0.117
Gender X Emotion (Tenderness) —0.01 0.01 -1.09 0.278
Gender X Emotion (Relief) 0.003 0.01 0.33  0.739
Gender X Emotion (Sadness) -0.02  0.01 -1.61 0.111
Gender X Emotion (Irritation) —0.01 0.01 -1.27  0.207
HNR
Random effects Variance
Speaker (Intercept) 1.12
Residual 5.22
Fixed effects s SE t p
Intercept 13.05 0.68 19.12 <.001
Gender —252 085 296 <.050
Emotion (Joy) -0.24 081 -0.29 0.771
Emotion (Pride) 035 0.81 043  0.669
Emotion (Anger) —0.25 0.81 —-0.31 0.758
Emotion (Tenderness) 3.78 0.8l 4.68 <.001
Emotion (Relief) 2.64  0.81 327 <.010
Emotion (Sadness) 1.61 0.81 2.00 <.050
Emotion (Irritation) 1.08  0.81 1.34  0.185




APPENDICES 233

Appendix H. Plots of LME models 1 through 15 for Hypotheses 1—3 in all
data.
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Figure H1. FO-M (semitones re. 50 Hz) between Dutch and Korean across females
and males (the order of emotions from left to right is listed in a descending order of
the respective acoustic parameter value in the following figures).
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Figure H2. FO-SD (semitones) between Dutch and Korean across females and males.
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Figure H3. FO-min (semitones re. 50 Hz) between Dutch and Korean across females
and males.
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Figure H4. FO-max (semitones re. 50 Hz) between Dutch and Korean across females
and males.
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Figure H5. Synchronization (proportion of utterance duration) of FO-change between
Dutch and Korean across females and males.
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Figure H6. Int-M (decibels) between Dutch and Korean across females and males.
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Figure H7. Int-SD (decibels) between Dutch and Korean across females and males.
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Figure H8. Spectral Tilt (decibels per octave) between Dutch and Korean across
females and males.
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Figure H9. F1 (Equivalent Rectangular Bandwidths, ERB) between Dutch and
Korean across females and males.
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Figure H10. F2 (Equivalent Rectangular Bandwidths, ERB) between Dutch and
Korean across females and males.
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Figure H12. AR (syllables per second) between Dutch and Korean across females

and males.
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Figure H13. PPQ between Dutch and Korean across females and males.
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Figure H14. APQ between Dutch and Korean across females and males.
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Figure H15. HNR (decibels) between Dutch and Korean across females and males.
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Appendix I. Summary of confusion matrices for SVM models and classifiers.

Table I1. Confusion matrices for SVM models tested in-group (A, C) with Leave-
One-Out cross-validation) and out-group (B, D). Panels E-F-G-H show the
corresponding responses by human listeners. Correct classifications (%) are shown in
bold in main diagonal. Empty cells have zero confusions.

In-group Out-group
A. Dutch model B. Dutch model, Korean data
Responses 2 2
[} [}
T B L lslglE sl 1] |L]s 2|8
215222 |15(2|2|2/5|22 2|5 |2|¢
<2 |ElSEg|Ig|S|E|< 2| E|2|& 2|88
Anger 100 13| 25 69| 25|38|50]| 13| 6| 6
Fear 100 56 13] 31 13138 6|19
Irritation 19 13 6| 6 6 6| 13| 13] 13
Joy 19 6 0 6
Pride 50 75| 6] 6 13 19125125 6| 6|19
Relief 13 0
Sadness 13| 81| 88| 25 19] 19 13] 56| 38| 50
Tenderness 19 6| 69 191 19]13] 6| 13] 13|19
C. Korean model D. Korean model, Dutch data
Anger 94| 19/44144163| 6|13 81| 63]19|88|25| 6
Fear 6| 69 31| 6] 6 191 25| 19 619|113
Irritation 0 0
Joy 6| 13[13]| 13| 6]/19| 6 19] 0] 19| 38| 25| 31
Pride 6| 6 13| 13 6/13|13]13 6
Relief 19 6| 6|13]|13 31 44119 13
Sadness 6 6|50 44 6 19119] 6
Tenderness 6|19 6 25 69 131 19] 50
E. Dutch listeners, Dutch data F. Dutch listeners, Korean data
Anger 63 8119111 7] 1 39| 4110[16] 8] 1 2
Fear 41| 2| 11 4| 7| 6| 5|56 4|11 13]15] 9| 5
Irritation 34] 6|61 9]16| 7 1141 4|53 12|20 5| 1| 4
Joy 21 241|125 5 14| 3 3122/19] 4] 1]19
Pride 2 1| 7| 4]|25| 4 8| 3 4| 4| 8| 3| 1|17
Relief 3| 3| 15/18(54] 2| 11| 4| 6|16|14]19| 48| 5| 14
Sadness 38| 4] 9] 1]16|85[24| 3|27| 5]/16| 9]|14|76| 9
Tenderness 1] 2] 1| 7] 9] 5/34| 1] 2| 5] 4| 3]11] 7|31
G. Korean listeners, Korean data H. Korean listeners, Dutch data
Anger 67| 13|39| 17| 15| 7 2135(10]| 12| 18| 6| 4| 1
Fear 26| 5| 7] 2| 2 1] 1|52 1] 8| 4] 7] 3
Irritation 29| 1327|1818 10| 1| 2|61| 4[63|12|20]| 10| 2| 2
Joy 1 4| 5/21|16] 4 10 1122]18] 7| 1|18
Pride 3 3| 8| 15/23] 3 3] 1] 1] 3] 9[26] 1 4
Relief 2012 4|15[39]10(22| 1| 3| 11| 12| 16| 44| 8|28
Sadness 1] 38| 2]14| 3]130|86[43] 1[31| 8|17| 82483 8
Tenderness 21 2] 4| 8| 6] 1|16 11 3] 3| 2] 2|40
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Table 12. Distance matrix (lower triangle only) for all pairs of combinations of Dutch
(Du) and Korean (Ko) in-group and out-group identifications of emotions by SVM
models and by human listeners.

SVM models Human listeners
Training/Listeners Du Du Ko Ko Du Du Ko | Ko
Test data/Speakers Du Ko Ko Du Du Ko Ko | Du
Train: Du, Test: Du 0
Train: Du, Test: Ko | 1.69 0
Train: Ko, Test: Ko | 1.80 | 1.57 0
Train: Ko, Test: Du | 2.22 | 1.98 | 1.69 0
Listen: Du, Speak: Du | 1.40 | 1.57 | 1.68 | 1.81 0
Listen: Du Speak: Ko | 1.50 | 1.47 | 1.61 | 1.78 | 0.54 0
Listen: Ko, Speak: Ko | 1.46 | 1.57 | 1.66 | 1.81 | 0.48 | 0.50 0
Listen: Ko, Speak: Du | 1.46 | 1.45 | 1.61 | 1.77 | 0.57 |1 0.75] 0.63 | O

Appendix J

Table J1. Hofstede’s Six Cultural Dimension Scores for America, France, The
Netherlands, and South Korea?’

Country PDI | IDV | MAS | UAI | LTO | IVR
America 40 91 62 46 26 68
France 68 71 43 86 63 48
The Netherlands 38 80 14 53 67 68
South Korea 60 18 39 85 100 29

27 PDI: power distance; IDV: individualism vs. collectivism; MAS: masculinity vs. femininity;
UALI uncertainty avoidance; LTO: long- term vs. short-term orientation; and IVR: indulgence
vs. restraint. https://geerthofstede.com/country-comparison-graphs/
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Table J2. Cultural distance matrix between America, France, the Netherlands, and

South Korea?®

America | France | Netherlands | South Korea
America 70.10 64.49 121.56
France 57.68 67.97
Netherlands 92.67
South Korea

Appendix K. Recognition accuracy in Dutch and Korean recordings by American
English and French listeners

Emotion American English listeners French listeners
Dutch Korean Dutch Korean
speakers speakers speakers speakers
Anger 0.54 0.30 0.72 0.46
Fear 0.42 0.51 0.52 0.57
Irritation 0.46 0.48 0.40 0.39
Joy 0.45 0.17 0.52 0.28
Pride 0.22 0.08 0.30 0.12
Relief 0.47 0.47 0.39 0.29
Sadness 0.76 0.74 0.75 0.68
Tenderness 0.26 0.24 0.25 0.37

28 The cultural distance was calculated according to the Euclidean distance formula in six
dimensions.
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Appendix L

Table L1. Confusion matrices for American English listeners responding to Dutch
and Korean recordings.

Dutch recordings Korean recordings

Responses 2 2
o (5]

wom g o815 |8 | 8|5
2 5225282852252 E

<= | H|=mlRlg|la|lH|l<|mB|l=S|KA|l|la|lH

Anger 54| 6| 15| 9| 5| 2| 0| 2/30] 2| 5{10f 5] 1] 0] O
Fear 1142 1]10] 2] 2] 5] 3| 4|51 1]14|14] 8] 4] 1
Irritation 36| 6|46] 12| 16| 5| 0| 3|45 4149|1317 7| 1] 4
Joy 1| 5| 4/45[22] 5] 0]10] 3| 2] 2[17]18] 2| 1]12
Pride 6] 21 12| 5122] 3] 0] 4] 9] 0] 6| 4| 8| 1] 1] 7
Relief 0] 2| 4| 8| 8|47 3|12] 3] 5| 8|13|16|47| 6|10
Sadness 0133] 2| 9| 3| 11|77[28] 3|25 7/20| 8|13|74|13
Tenderness | 0| 3| 1| 0] 5|10 8|26] 0| 7| 5| 3] 2|11]10]24
Neutrality 2| 31 14| 3]19|16] 9] 15| 6| 5| 18] 7| 11| 11] 4] 28

Table L2. Confusion matrices for French listeners responding to Dutch and Korean
recordings.

Dutch recordings Korean recordings

Responses % n
o (0]

R I - R I T R
<l k| B =R|lA|lK|lalH|<|R|lE|R|A|E|la|E

Anger 73| 8|25[/10| 5| 3| 1] 1]46] 5|14|13| 6] 2| 0] 0
Fear 052 1| 9] 0] 2| 8| 2| 4[57| 5|15]11]12] 8] 0
Irritation 17/ 12140 11| 8| 9| 3| 1]29| 5|39 4[13] 7] 2| 3
Joy 2| 3| 4523111 0]21] 4] 2| 4]28|24]| 7| 2|16
Pride 6] 1)10] 1/30] 6/ O 9] 8| 1| 6/10[12] 5] 0] 9
Relief 0] 3] 2| 3| 7/39] 3| 9] 2| 5| 8| 8|15/29| 6] 9
Sadness 0]21) 1| 4| O] 9|75/ 18] 0] 19| 5|15| 6]/19|/ 68| 4
Tenderness | 0| 0| 2| 0| 6|10 3|25] 1| 2| 3] 2| 3| 7| 9|37
Neutrality 1| 1] 14| 2] 12 11] 7] 14| 5] 4|16] 4| 11]13] 5|21
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Appendix M. Distance matrix for vocal emotions of Dutch and Korean
listeners (in-group only).

A. Dutch listeners

- 2

5 2 4 % g
2152z |2 /5|2 |3
< |2 | & |8 |8 |¢2 | | =

Anger 0

Fear 226| 0

Irritation |1.35(2.04| 0

Joy 2.0311.72(1.81| 0

Pride 2.03]12.04(1.59]1.07| 0

Relief 2.3711.98(2.03|1.61|1.50] O

Sadness 2.6111.54(2.36|2.11|2.27(2.10] 0

Tenderness |2.40[1.87({2.09|1.60(1.45|1.60|1.82| O

B. Korean listeners

Anger 0

Fear 2251 0

Irritation |0.76(2.14| 0

Joy 1.5311.71|1.40| 0O

Pride 1.79]12.07|1.48[0.85| 0

Relief 1.9111.8311.52(1.14|1.37| 0

Sadness 2.3811.93(2.08(1.70|2.04(1.58| 0

Tenderness |2.51(2.56(2.24|1.72[1.84|1.71|2.37| O

Appendix N. Mean Accuracy for Dutch and Korean listeners, with a smooth
LOESS line to show the pattern over time (from stimulus 1 to stimulus 256).
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Appendix O. Mean Accuracy for American English and French listeners, with a
smooth LOESS line to show the pattern over time (from stimulus 1 to stimulus 256).
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Appendix P. Instruction

P1. Dutch version
Instructie (a)

Het experiment van vandaag bestaat uit twee delen. Nu zullen we het eerste
deel van het experiment uitleggen.

Je luistert naar de geluiden en bepaalt welke emotie de geluiden volgens jou
uitdrukken.

De geluiden die je uit een headset hoort, zijn betekenisloos, maar
verschillende Koreaanse sprekers hebben verschillende emoties geuit. Het is
jouw taak om naar één geluid tegelijk te luisteren en uit voorbeelden op een
scherm te kiezen welke emotie bij elk geluid hoort. Het voorbeeld op een
scherm heeft 8 emoties. (Dbang/angstig @boos @) geirriteerd/geérgerd @
verdrietig ®tederheid ®opgelucht Dtrots @gelukkig/blij. Als je denkt dat
de zin zonder enige emotie wordt uitgedrukt, kies je voor de [neutrale] knop.

Terwijl je een soort van emoties bepaalt, moet je de intensiteit van de emotie
bepalen. Met andere woorden, je moet beslissen hoe sterk de Koreaanse
spreker de emotie voelt. Omdat sterke emotie op een rustige en introverte
manier kan worden uitgedrukt, moet je je niet concentreren op de manier van
expressie, maar op de intensiteit van de emotie zelf. Elk van de 8 emoties uit
het voorbeeld op een scherm vormen vier cirkels van verschillende grootte.
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De grootte van de cirkels staat voor de intensiteit van de emotie, wat betekent
dat de grote cirkel staat voor sterke intensiteit en de kleine cirkel voor zwakke
intensiteit. Klik op een cirkel op basis van het soort en de intensiteit van de
emotie.

Als je het nodig vindt, kun je maximaal twee verschillende emoties voor één
geluid kiezen. Houd ook rekening met de intensiteit van elke soort emotie. Als
u op dezelfde cirkel klikt waarop u zojuist hebt geklikt, wordt deze keuze
geannuleerd. Als u nog een keer wilt horen, drukt u nogmaals op de knop
[Nogmaals]. Let er echter op dat u meer aandacht besteedt aan de eerste indruk
die u krijgt. Druk na uw keuze op de [volgende]-knop om de volgende
proefperiode te starten.

Nu gaan we oefenproeven starten. Stel al uw vragen tijdens de oefentrials. Na
de oefentrials begint het eigenlijke experiment.

Instructie (b)
Laten we nu het tweede deel van het experiment uitleggen.

Zoals je in het eerste deel hebt gedaan, luister je naar de geluiden en beslis je
welke emotie de geluiden uitdrukken.

Je hoort weer dezelfde zinloze zin met de zin die je in het eerste deel hebt
gehoord. In deze tijd hebben verschillende Nederlandstaligen echter
uiteenlopende emoties geuit. Jouw taak is om naar één geluid tegelijk te
luisteren en uit voorbeelden op een scherm te kiezen welke emotie bij elk
geluid hoort. Het voorbeeld op een scherm heeft 8 emoties. (Dbang/angstig )
boos @ge’irriteerd/geérgerd @Verdrietig Btederheid @opgelucht (Mtrots
gelukkig/blij. Als je denkt dat de zin zonder enige emotie wordt uitgedrukt,
kies je voor de [neutrale] knop.

Terwijl je een soort van emoties bepaalt, moet je de intensiteit van de emotie
bepalen. Met andere woorden, u moet beslissen hoe sterk de Nederlandstalige
de emotie voelt. Omdat sterke emotie op een rustige en introverte manier kan
worden uitgedrukt, moet je je niet concentreren op de manier van expressie,
maar op de intensiteit van de emotie zelf. Elk van de 8 emoties uit het
voorbeeld op een scherm vormen vier cirkels van verschillende grootte. De
grootte van de cirkels staat voor de intensiteit van de emotie, wat betekent dat
de grote cirkel staat voor sterke intensiteit en de kleine cirkel voor zwakke
intensiteit. Klik op een cirkel op basis van het soort en de intensiteit van de
emotie.
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Als je het nodig vindt, kun je maximaal twee verschillende emoties voor één
geluid kiezen. Houd ook rekening met de intensiteit van elke soort emotie. Als
u op dezelfde cirkel klikt waarop u zojuist hebt geklikt, wordt deze keuze
geannuleerd. Als u nog een keer wilt horen, drukt u nogmaals op de knop
[Nogmaals]. Let er echter op dat u meer aandacht besteedt aan de eerste indruk
die u krijgt. Druk na uw keuze op de [volgende]-knop om de volgende
proefperiode te starten.

Nu gaan we oefenproeven starten. Stel al uw vragen tijdens de oefentrials. Na
de oefentrials begint het eigenlijke experiment en ben je klaar.

P2. Korean version

A= o7} gIAIRE of 2 gk AREAL 7} vhe sk

e ZAYSFY FAY = g Wol shue] &EE B3

sha o] ool A Zh A7k 288k 2 S AEshe AYY s

o= 8 7HA el AdFUT OFHFH st @357 ot

@zttt d7IAIY @&EE OF-=dw @At @AF ="
7 o2

Hepgh .

el $RE Adsts ek 2Ae AES AAsor gk S,
o] sA7F A& dvb e =4S AA s of Sy v A4
RS 28 YFHA WA o2 TAY 5= Q7] Wiel] TE WA o]
obvl 1HA o] A Aol sl oF vt shwef dlof A 8 7l o] £
AZLE 4N e 2719 & PR 99 A7) = A AR E
UERAE, & A2 38 B, A2 2 ok A e s vEb YT A e
Tk Aol wet F e E we AL

Fgstrtal =7 AW shue] efol tal Ao 7 7hA AEE e
TAFUS A A AEE nHsA L e FHY AP S
28sta o] A=l Angyrh vl =i AOAW [HA]] HES
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