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Abstract

This paper discusses characteristics of empathic states expressed in spontaneous utterances. We basically define the
empathic state of an utterance as a combination of attitude and emotional state that are expressed toward the preceding
utterance to which the target utterance is directed. Among the possible combinations, we define "empathy" as a special
empathic state, where the attitude and the emotional state are identical. Through a series of statistical analyses of speech
data collected from three-party spontaneous dialogues, we show that some empathic states are identifiable by using a
range of speech parameters. These results serve as solid foundation on which a computational mechanism for estimating
a speaker's empathic states can be developed.
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B b3z | @ Mindb | -16.28(3.94) | -18.37(3.18) | 4.13 | 0.020
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Mean_hz 0.00 15k 3E-05%%% 2E-05%%*
Min_hz 1E-11%k% 0.212 2E-04%sk
T Max_db <2E-16%0k 0.113 0.008%**
Mean_db 0.013% 0.148 0.024%
Min_db 1E-10%%% 0.870 0.735
Mora/s C2E-16%%k 0.034% 0.654
Max_hz 0.110 2E-06%kx 0.706
Mean_hz 0.039% 0.075 0.323
Min_hz 0.003%% 2E-1 5ok 0.337
B Max_db 0.094 0614 0.052
Mean_db 3E-09%k 0.009%x% 0.378
Min_db 1E-06%k 0.006%x 0.374
Mora/s TE-04sk% 5E-07%0kk 0.929
Max_hz 0.407 0.049 0.597
Mean _hz 0.957 0.011* 0.428
Min_hz 0.163 0.002:% 0.427
b 4 Max_db 0.393 2E-05%%* 0.705
Mean_db 0.661 SE~-09%*% 0.603
Min_db 0.059 3E-06%kx 0.240
Mora/s 4E-04 k% 0.004%% 0.803
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BL&EE (Emi)
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A ior—s | fite [ REERO Meen(£50) | Meen(xsD) | & | PIE
Min_db Eig SEE -16.06(3.53) -18.37(3.18) |3.95 |0.045
Mean_db E 7.20(3.77) -0.31(3.16) 6.87 [0.001
Mean db s 2.00(4.45) -1.56(3.20) 4.60 }0.005
Mindo |7 A “1455(5.14) | ~1837(3.18) [ 450 |0.007
L) Mean_db j 5.70(5.25) -0.31(3.16) 4.33 10.033
Y T — 310(234) | -1.66(320) 533 [0.007
Mean_db = 5.84(3.24) -0.31(3.16) 4.60 )0.029
Meandb | & EE—R 531(4.73) —031(3.16) | 5.09 | 0015
Mindb | FgR| RWER—8 | -1586(407) | —18.37(3.18) | 447 | 0009
x Mora/s :FE 5l 0.71(0.33) 1.13(0.28) 5.18 }0.002
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ZhiE, FHLZEHHEEN

R9: ABRELEEREDOH S 2 RBREORE

(HEASE: 50,05, ++0.01)
KB A 57 58 1 B SEERMAT
HEE FH 4(30.3)** 174(147.7)**
E 2(14.8)** 85(72.2)**
i 4165 93(80.5)**
il B 1(7.5)%* 43(36.5)**
® 0(1.2) 7(5.8)
T5 13.7) 21(18.3)
B R fE E 202.7) 14(13.3)
¥ 0(0.3) 217
T# 157(107.3y%* | 473(522.7)**
BiE— B 36(26.2) 118(127.8)*
b 0(0.3) 2A1.7
gy | 7557.00%% | 260(278.0)**
BERT - = 51(28 1)** 114(136.9)**
% 8(43.3)%* 246(210.7)**
& 2(1.2) 5(5.8)
T E 0(2.2) 13(10.8)
® 1(1.2) 6(5.8)
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HATRENTND

£10: ABRBICEIIEERBESELRL-ER

ey | BN EE Z DD IBRED FEEE D#E | 1w | pra
RHE | /$5A—2 | HEKEEOHE | Mean(2SD) | Mean(:£SD)

Tk | Mex db [FEA% 17.55(3.38) | 12.20(6.27) |4.79 | 0.023

B |FE#| MeanFO |  Mik—F 1,0000.13) | 094(0.12) [4.19 | 0.015

¥ | Meandb BT — 3.95(4.94) | 7.20(3.77) |4.48 | 0.006

Mean _db _ 8.43(4.88) | 4.65(4.25) 14.19 | 0.019

x| = Min_db BT -12.72(4.43) [~16.43(4.09) | 4.38 [ 0.011
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