B RBE NI B 2T A0 H P s
RSN BRI SN

Al SR ARl el werd!
(1. Fde k= THEHEFK, 11T WHE 110167;
2. RMI bk SEASETREE, %4 L8 243032)

 E AT G S RS AN B S AR, S P 2 B B R RE A S A R R
B BEAGTEYE SR W RS 2318 I 46 % T P BN R 38 L2, R 2 X T R M & s s . 456 AR AR A=
PR, XPARFREM RIS TEH ) AEZ (BUWRIE 4 SIHIAEZE ) s & Simi T TR RIR G 3.,
SERFW, RIS NN | B LT AR R AR 32 BN, B 4 S P i SRR
AEPRONIAE R o TEAIRIT 25 [ 5 me AR R A B 2 B LA S SR A B N, P AE R S 2 2t vh B B e 2 1
P AR E S A Sk A

Kggim BB, [, EESTIEY, REESE, A

hESES TPIS

1 318

A G LH (embodied agent) [ X4 “AI LLEE PRSI HN B E 3 5 AN KB S BA
RERUE L LR AR T BB RIS A#RE T A T3S R BE (artificial social agent,
ASA), BB IR HLE NBYSPBH I 24 HAR g . BE (S B HOR AR, BSRBH T
HAE R KA L BB IVE 2 2045 FL T2 6 TE, Wi T RED . R E P M TR s S BT A
PAESCHPEDAE, Hofe O PR A R AT ) B FH U 3175 ASA BRIl 6 TED), piltn, ©A B AR
PR T 455 P is S RS S (AR L T SIRSESLZR ) A2 1 1.0 B g RS
I R R ) 2 R 1 O B A 1 5 AN S RGO K L B AR A A O B A B T T BN T B A LAY
P S AAEE S AR, wFHEA S E0 B SR E RS, 2t aEEs  2gN
PR VR RSSO RE B AT OB AR DL, 140, A5 3 B 0 38 48 1 P B B ) | Rk
AL 2 AR R R AR R B B O S B, HL B AR g2 ST K mT DA S22 A RS 1 il
T 5 B2 A i v b B AN BB (15 e TR ). AR (18~30 A ) Ab F MK B2 i
B, HE A E, Hit, 3tk 25 SRR R REE T35 48 F P BRI, andal &t X 35 48 - B
PRV W] LASE B 5 TP Se i AT iR il IR IR A OC R Y B BB, oy B S S

*EEATH : ERARBRERE R I EH (72071035 ),
WEESE . IR, RIS TR P#PE, 4%, E-mail: fguo@mail.neu.edu.cn,
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WEFEIIE, 2T, B AR A I R 32 B T LA B A T 7 AR BIAR R FE B i e R 1Y,
RS AUISE SR AELNE VDN fo b (T I A2 NS R (TR U 9 S = B G A E VN F R R (T S 3 N
BAELLE =A D5 OAREF TR, S . BREE . ki 5 B Watt . EiS B
T ERAS SRS S PR QIEFATN, WARNCIL; ML, TN |
E= USRS

FH P DA E AR RN SR (455 A B R 0 6k, A R . A7 R R R B > ),
RERRTERA T FIE T R T AEON B R MmO 25 SO0 BRI L
PNACFFER B R N R . ARBIER AT L P et A —A BB & poigae, al R m P xRt
B EOUERA, AARERA T SRR L Y, HE L2 A LG L P B ST 2 ks m
BEBRHLE AN, TG P ozl s, fEdFasaRE TR PO RERI TR
PRGN, Yo AR S5 A AR PR A8 IR AT BB, LS A B R 52 )y
REJRIE T LAMED , AR 28 00 UL IR R 232 E SR T BE B R {3

CL A HHOCHIFFE R AR BRI 0t FH Pl 28 A BRSO S A 1 T A B R 10 o, P4
ARAES LR ARG R T SE R AL alpha 5AE, R P OEEES 500, HE AT LA K
P AR, SR SRR, ST RIS BT E X T RS RA LR
PRAP LS P RG22 5 (ANA I RIEAZ ) LSRN A ph 2 R B (LR, | o 56 ) 21220 42y
FFINH L FA R DT A IR bR BUYI SR A P R, BB R AR
PR RS GRS M S 54 T LSBT S gl o IR, RFTHR 2l T BB s 4 AR A 1 26 T 52
M FH P FE R 2 A BRSONE , A T AT S e P P R 2R S S P O B B B I G 2R,
— RN S ILEE S At .

RELA AT LASR 5 58 Had R b PO ARERAT B | % T B BT 724, 3 ] L4
ThH PR ER A SRR, DL E 32 MR B W P 13 32 AR B e 0Lk e Ak Ay B B PR R 0 AR
PR ARAT N AT LA A T 2R AR A TR S SRR, IF WS H P A E 2 0
IR, R SR AR 2R A BN, A e 002 SR P IR I K i Xt A LA R
ARHE AL 2 S TP AT D9 AR SR, 9 AR ER AT 08 52 X6 G 1 38 2 19 U0l A 2 w4
i N5 AR 32 R B, SR A 220 B, 5 R P R PR A R 2 2 Y U B,
PR PR B E S LS SRR PRt wT DA AR B AT R T RE A — R 1R e
PO AR (A7 MR NEE . LR AR | RS2 1 ), s2m P iAo S st (4
EAL ., RS ), LA s R 5 CAnmiEt L . oOor . BORAS . IHRLAE ). Hi bR i
ARSCHIBFTEARRE

H1: 7Eif & 23 A 24 m P oo BB RS T S N L LT | SRR N2 1 B
VAT, JRER P i Ah R A B B G 8

HE QB R DU i 1 « i S5 0 ok A S 2. skl QBRI TR ae iy, QT
AT RSN BB PP 2, ARG 2 2R th 25 R m AR AR VR 32 B 0 B 2, kB
AT AR L3 5 T P16 2 A B 1 R 2 52 SN B e B SR T s, 3R
T2 W20 AR T I 46 2R M AR BB TSSO R IR, IF AL IR BETMABLIE, xR
T A S 22 A 2 [ AU A AL 250 R 5 1 T A A P AR A S D B S o AR 5 B 3l
IRBEE 8 A P 2 L R AU S 2R 2, SPIE— 0, P X s U s 25 A CH Y = = E A %
FERTTAR B0, SR AT BIF 5 S TR T M 2 S 15 4 T AREIA R R 32 BE 1 P LB . R
BOMERAE O A BTSSR X S BRI A & 2 i TR 2 X RBAT N B | AR BE R 32 FE Y 3
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M, fHZRZE G APRAEAS 50 rT LIHED , A LG TIHAE S, BB L T RE <5 | A& M AR T 2B
BE . LR UPREREEZ B Y BATEMY . A, TSI S iR S A i PR g AR R N, AN
PR 2 LU 195 26 B0 S T A FH P 283 37, ik s 2356 B ) AR AR AR BRAE P B JILERL L 3R
7 TR LRI EL 25— ZR 9 i 2L PR S0, A R A WL R A S . TR LR DS 2200 R i
PRSI ST R

H2: TER SSRGS S P 5 BB R T AR NBE | L BE | SRR T2 B i JE
VRO, TP B4 M AR B N O

VERINALERE AR B, 1835 238 PR R I 45 T e A S E A Y, QB A O A T
RSN A SR BAT G ANRAATNARAE, DA ITTRRER FH P (R 5B B AN A S, 3 AT e e 2L DL — SRR AR A
TR B SR E LTS TR 4 R AR B — B UK, DA B T P XA RS A ) BRI A 3
AHREHL, PP AR A B NPT RESSTE — R B B3R AHR, YACERE A T SR a2 T
SEVCHCI, P AT BB I —BURAUNAK T, 23 BRI RYRCR o TP 8 2825 I 2, v] RE
SE—E RS SRS . B, PR A SR SR IR .

H3: ARG, BWAES SIm R T AR NEE | LUERE | AR RS2 FE W BT
FHE TP B A1 o A R i 35

AR SO 4 TP WAL AR N R, 53k AN SRS B bR EALIN &2 (0] 45 ( artificial social
agent questionnaire, ASAQ ), 71T I AFEREE ( human-like behaviour, HLB ), fRHILEREE (agent’s
attentiveness, AA ). fUELUEE (agent’s likeability, AL ) FMCHFESZEE (user acceptance of the agent,
UAA ) W it AN & A R0 5y 35k S e B AT B 35 Sl 175 4 X FH P e 20 A R 7 A ), B 355 T
AILE ( facial electromyography, fEMG ). L (electrocardiography, ECG ) FIZkHL [ M ( galvanic skin
response, GSR ), SCBLF T AIE LS H EHE N . 456 FR & AR E A BRI, WO FZ IR
PRI CAUEL . o) FnEarimtg e (BURE S . IEIRIEZE ) afersze P osH QBT 2N
T RE | SRR RN R ) TR, IR A A B SONE 1A SR A A B T Al BT RS2 M B
St AR P A2 B e A SS AR H S AR S AR -

2 WRDE

2.1 #ikiERF

FHEE 30 AR KFAENE IR S 5580, Irasadil heldF ER I ER, SR ARTF, BAEHE
R S . 30 A PRAEI Y M 23.86 (SD =1.604 ), HARXTERILLFI N 1 2 1, @it s JE A &
BRZ AR D Bk A H B RHE 25 . RS0 BT aaaT, Bl S mss i iiife, Jf A RS 45 msL
BFEH.

2.2 SLIeHHEY

EAPIEEY, AT ERS A SN —S0 W RHRHE AR A SRR A AR R, O T FA
FRBEME A R0, AE TSR 0 B tH PP e i I 2 PR RS2 AR R MRS A N B RBE R, T
LI A AR PG 2R PR AR A AABIE 4 o SERRBOMIN IR S50, N
SO, 2 A S TR, AT 2 R AR 0 3o L PE A B AR A LT [ 2647 T
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it AREEM AR | PR RO EE, B 20 ie 4, 7 B4 SIS 44
PIASTR-, Al 5 6 2 DU B A AR R 28 AE SR A A QBETE T BAS , TR AR N i 23l 2 P R
IR R 2 (T8 2l R A6, TR BB ARSI RE 1™, I LR I A K OP- 6 35 1 A
WABLHNR 1 s, B AURTHBE 4L e 15 Zgal, BA80lHES S 16 BrSAHs
H AT (2 MR x 4 BOfa A x 2 RCBEEERL ), 16 Baf i 2ib s SRS S Pal. i 7
PN T e S AR BB R R MU PR B A TS AT, 3 A4 AR5 AR LR Pk th Herpr—
FE TS AT, KGR AT AN B SR M ARIK TR T IIA L I iR AR 1 2, BB 05 5 T
M. AEAT SR L EMB R AR . [P G RS AR, O TR TR R Z 5
P L AN PEAREE AT P A 2 R R — B, AR BORERR . SR (R, BRI il e
Fr B 22 A i S AR N A S kS, HAS M AR N AL & 2o VAN T PR QB A AR, AP (R
PRI DT TELT R o SERA R HL B LRI R 2 0T S A A Rk B /A Rl L, HE 223k A5
N AR SE IR

x1 FEEFRAEEZFHES

R KF Lo
- A (RFETFF i BT R
o ERiz] PG S BB 20
ey | (RSP, S SR, IR Rk TR ROR IS, R
o FrHLET
g —— ﬁﬁ@ﬁﬂmﬁbﬁﬁ%,IﬂﬁmFﬂﬁﬁgg%ﬁﬁiT%mFW®%$ﬁ,%MHF&

2.3 SLIGTFE

TEMGHL (electroencephalography, EEG ) SZEGZ S TS00G, SCU6 2= Bl H GBI EE LM, #idehiak
AL Z 5 S AR IR o A S L | O RN R R RO I R A AR, R
B LAY iR e et R ., gk ik BB A o 20 Tl 25 FEUA 17 & 4RI AR 15 28 A O — B
K2 3 3B B T ARG el AT, A R AN RIS 25 Al A OB R I 25 o R T AR 2
AT N 2SR NIRRT O AR 518 26 1) SR BB e, AN 5 AR A o 35 R0 19 55 0 A5 By |
T, DUS AT RE/ DA N 255 | RS I S SN Y 25 57 o R T S i sl e LB BRI A 1 2 e A /15
TR TGS, BRI 28 M AR . U717 2 M S ST I PRI B )59 s 2 S T R T A
TR 45 &) 4 ( positive affect negative affect schedule, PANAS ), EIFEAT 1T FEERIRA T BB il Fnis 25
MRS I 26 5 . FORTEAS ¢ K g4 R 3R MY, AL TR, BTG 25 0 AE A B I 25
M AT R I 2 S 4 = (p = 0.020 ), TIH BRI 28 ZH A 7E U TR A 17 & e e WIS T I 1 24 b 2
ferm (p<<0.001), SEHHALS5 KM B-Prime 2.0 #RPFEiAEsEm], Lo f/n BRI 1 foR. SLEiE=0r
i), BEORPOAIN A LR LA Seseds i, RdiBbr e is, 23 1000~1200ms B+ 5%, &
Ja BtRerh LR L 16 Bofdr &bt s, B EFE S TE S S0, B PAEE S AR
A, EE SRS, B 20 2 LT 16 BaE & SubtEsta, 45 NE A BREdE 1Y
KA
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(1))
IS = 3H.
%%TH %iln . l"»
1000~1200ms ‘ i ﬂ
<<20 000ms 9

S A
<<20 000ms

K1 s oK

2.4 HIERE

1. PR AR IIERE

AL IR PR LG RV WLEAE ( integrated electromyography, IEMG ), Y54 ( root mean square, RMS )
A {ESR (median frequency, MF ), Ht IEMG Fl1 RMS MM H1H80R, BURFILAZS), MF A
WA THERR, RWYREBILARE S, 03 (heart rate, HR ) SRR IR [ FEMZ RE0E SN FE4545, FHAE NN
(]3] 225 77 HR(E. (root mean square of successive differences, RMSSD ) J20F AR FEA— P EHESEL,
AT DL R Az e 2 (s s e e S22 W ( skin conductance response, SCR ) S&BBelk S B 25k,
S R FR RS | A A B OSBRSS , 55 FH R Ay g JER LSO (48 B2 kL 527K F-( skin conductance
level, SCL ) R Rz P i ] it g P S 2 ML, 5 FH R 2 R BB o 2 i S

i} EMG100C R &I MEC110C HUBEZRZLRAR TS LRLAE S, K . SAPI sl It T Ze Ml
WL, SH BT AMEEFLZE . #H ECG100C A A MECI10C HUBREAURELHIES, #IE.
PRI TA T . A8 & 55 2588, SHRITABE & 55 M Z A8 8. T
WLEL LG B A5 R A, W R T FEVORS A R #EEAE B 6 E o fEH GSR100C JECR AR Hil TSD203 Ji7 ik
FHAAZ RS R AL B IR HLE 5, R F B 0 0 s T 22 F- R A BRIUR NEBR L, W AR 2Rl T,
By LV PR R A

2. EMIEMEIERE

ANEAEBRCIGEE RS, BRI A N A . B R ICAS R I L E A AL B 16 BB i &
s, JARYE S B E S STE G st TGSy, MR TR AR | LR (L
AV IEEZ B DO E RERY 16 N8I, (] 7 ZUR s RE R RS I T4y, Hirh “-37 R “R
FE”, “+3” Fow “FE”, “0” Fon “MAREBRARXT” o

2.5 HURSH

1. S AT IE AT

{ii FH Python NeuroKit2 fU 47 HIUHS, | O H 01 R B i i o 508 B A B, >R IR 450Hz, 5538 20Hz
AR 7S B BRI 0l r  JE AR UL R, O LRI R R FL A S A T e D A TR0 i S SR 1 A 3
IEMG. RMS. MF, HR., RMSSD. SCR Fll SCL. ¥ FiAbPH I (W ALHL | O F R JER i B3 o0 il e B 1
SATEE L A A TR IR R, 5B 55 (H.
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2. UL EAE AT

PR AL FRER P R (v 4.2.1) K 32U R] 5 A0 ) R URH SO, 0P EAN a0 3 /e AR
THEEMTHIAS 2 A TARMEAAL BE, FERIBR R, SRS ST A AR E | (AR | ARy
JRE AN B 52 DU A2 i ) RELURA(ELVE Dh FEUF (22 ) B2 0L

3 DIER

3.1 SMNAEBEIESINER

3.1.1 EFALBHIESINER

TR ILEE, | O FL TR R H SR 8 b i) Ei SR o 5 22 0 T RNk 2 i . 25 R 3R W, LX) IEMG
(RN A E [ F(1,294) = 1.976, p=0.161, 5,° = 0.007 |, T5£5%} IEMG 1353500 835 [ F(1, 294) = 7.897,
p=0.005, 5,”=0.026 ], FURIELD (M=0.147, SD=0.011) FLI§H %45 (M =0.102, SD =0.011 ) ) IEMG
TR, FERMIEE X IEMG RIS HRN B3 [ F(1,294) =7.260, p=0.007, 5,”=0.024 1, fai A8 o0Hr
SRR, fCHA VELRT, FEMRIEZE (M=0.161, SD=0.172) HiNtEZ (M=0.097, SD=0.115)
1) IEMG B K (p<<0.001), TWiJCHEMA, FURIEZ (M=0.133, SD=0.148 ) SiHtkiE4s (M=0.106,
SD=0.157) KREZER (p=0.133); X FEMIEL, REGEMR (M=0.160, SD=0.012) HICEMR
(M=0.133, SD = 0.013 )i/ & KA IEMG( p = 0.005 ), 1iXF TGS, A MM =0.097,SD =0.012)
HIEM (M=0.106, SD=0.012) ZRATLEEZER (p=0.356),

&2 HEEMALR. OCRMEKERMETNESMNETESTER

2A) EiEtan 5 2RI H HiEE ¥ F p w
HH 1 0.013 1.976 0.161 0.007
WXL 1 0.049 7.260 0.007 0.024
IEMG R 294 0.007
Ti5 4 1 0.299 7.897 0.005 0.026
REE 294 0.299 7.897 0.005 0.026
HH 1 0.013 1.462 0.228 0.005
WX 4 1 0.052 5.657 0.018 0.019
THFRALE RMS PR 294 0.009
e 1 0.110 2.698 0.102 0.009
REE 294 0.041
TR 1 0.105 6.083 0.014 0.020
e 1 0.060 3.499 0.062 0.012
MF TR2E 294 0.017
FEA 1 0.578 6.507 0.011 0.022
DR2E 294 0.089
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E| £zt 7 ZERR FIH ¥o5 F P s
e 1 0.001 0.158 0.691 0.001
T X 4 1 0.025 4.580 0.033 0.015
HR R2E 294 0.006
&4 1 0.597 5.256 0.023 0.018
DR2E 294 0.114
TRCEN
e 1 <0.001 0.009 0.923 <0.001
T X 4 1 0.003 0.283 0.595 0.001
RMSSD R2E 294 0.009
e 1 3.315 59.237 <0.001 0.168
RE 294 0.056
T 1 <0.001 0.002 0.964 <0.001
T X152 1 0.075 2.117 0.147 0.007
SCR W 294 0.036
152 1 0.616 15.179 <0.001 0.049
W 294 0.041
Bk AL
M 1 <0.001 0.063 0.802 <0.001
T X 2% 1 <0.001 0.058 0.810 <0.001
SCL W 294 0.001
T4 1 1212 7.297 0.007 0.024
BR2E 294 0.166

e HARFRIR BE KT p<0.05

TEALG RMS 4 8500 A B [F(1, 294) = 1.462, p=0.228, 7,° =0.005], {H45%F RMS 1) ER0% A 2
F[F(1,294)=2.698, p=0.102, 5,"=0.009], HHFFLENT RMS B TR BE [ F(1,294) = 5.657,
p=0018, 7,°=0.019 1, fa RN ML R KW, IRFA TR, B4 (M=0.162, SD=0.178)
FLIER G4 (M =0.116, SD=0.130) ) RMS R (p=0.011), TiJCHME, B (M=0.134,
SD = 0.155) S5¥Htki&E%E (M=0.126, SD =0.166) TREZEF (p=0.646); X THRUWRIGEL, RIA T
M(M=0.162, SD=0.013) L IEHFEM (M=0.134, SD=0.013) HEL T KA RMS (p=0.013), WixfT
THWAELE , AEML (M =0.116, SD =0.013 ) 5IHFM (M=0.126, SD =0.013) LR EZER (p=0.403 ),

FERLXT MF 1322000 .35 [ F(1, 294) = 6.083, p=0.014, ,”=0.020 1, {CHA (M= 0351, SD =0.013 )
FEIGHER (M=0.377, SD =0.014 ) & T/ MF,, fE45%) MF 1038500 3% [ F(1,294)=6.507, p=0.011,
Ny, =0.022 1, B IS (M=0.333, SD =0.018 ) Feilith 4% (M=0.395, SD = 0.017 ) ) MF /N (p=0.011 ),
TEML SIE RS AN B2 [ F(1,294)=3.499, p=0.062, 7, =0.012],

3.1.2 LHEHBIESTER

FERLXT HR B9 RN A B [ F(1,294)=0.158, p=0.691, 5,°=0.001 ], 545X HR (10325500 %
[ F(1,294) = 5256, p=0.023, 5,”=0.018], BULI%EL (M=0.559, SD =0.020) Ml I54 (M =0.496,
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SD =0.019) [ HR Bk, HHLHIE 2% HR (952 B850 3 [ F(1, 294) = 4.580, p=0.033, 7,°=0.015
AT RN A BT 4 AR, ARHEA T, BURIEZE (M =0.552, SD =0.225) S5iHkIEZ (M=0.501,
SD =0.263) LREER (p=0.078), MICFEME, FIELE (M=0.567, SD=0.223) LGS
(M=0491, SD=0.261) iy HR X (p=0.007 ),

FERAT RMSSD (RN AR [ F(1,294)=0.009, p=0.923, 7,°<0.001 ], 45X RMSSD 15503
B3 [ F(1,294)=59.237, p<<0.001, 5,”=0.168 ], BWkl4 (M=0288, SD=0.014) [¥) RMSSD & KT
TR ZE (M =0.138, SD = 0.014 ), FERL SIS HRUNA B[ F(1,294) =0.283, p=0.595, 5,>=0.001 ]

3.1.3 RBERMNEESTER

FERLX SCR I FERNA R [ F(1,294)=0.002, p=0.964, 7,°<0.001 ], f545%F SCR T4k B
[ F(1,294)=15.179, p<<0.001, 7, =0.049 ], BWiELE (M=0.226, SD =0.012) ) SCR & KT iHtlELE
(M=0.162, SD=0.012), FHSHEENLHBNALE [ F(1,294)=2.117, p=0.147, 5, =0.007 |,

FEPLRT SCL Ay RN A3 [ F(1,294) = 0.063, p=0.802, 7,°<0.001 ], 1§45%t SCL (i F30)%
B3 [ F(1,294)=7.297, p=0.007, 5,°=0.024 1, BH%E4 (M=0.219, SD =0.024) iy SCL ©#
INF IG5 (M =0.309, SD = 0.023 ), {5 1E4 138 HAUN A 3 [ F(1,294) = 0.058, p=0.810,
1y <0.001 1,

3.2 EWEMBIBEHIER

FPEM S AR M B 22 M g Rk 3 iR, Z5REW, AT HLB B FE R0 B
[ F(1,262)=11.800, p=0.001, 7, =0.043 1, AEM (M=0.636, SD=0.016) LI (M=0.569,
SD = 0.016 )Y HLB iT-40 555, fE45% HLB A9 F300 A w3 [ F(1,262) =3.539, p=0.061, 7,° = 0.013 |,
EM S IEE R TR R [ F(1,262)=3.837, p=0.051, 5,°=0.014 ],

®3 EWEMERHESNEAEZESNER

ezt Ty 2 K8 I ¥y F Sig. 0y
e 1 0.599 11.800 0.001 0.043
TR X 2% 1 0.195 3.837 0.051 0.014
HLB RE 262 0.051
154 1 0.304 3.539 0.061 0.013
W 262 0.086
pas ) 1 13.386 141.667 <0.001 0.351
L X 2% 1 0.081 0.852 0.357 0.003
AA W 262 0.094
T4 1 0.008 0.084 0.772 <0.001
W 262 0.091
e 1 3.468 77.848 <0.001 0.229
AL WX % 1 0.626 14.059 <0.001 0.051
R 262 0.045
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REARG M

5533 4

gk

fahR

Ji 22

¥y

Sig.

'7172

AL

(LE

0.006

0.059

0.808

<0.001

R

0.096

UAA

TER

2.808

62.285

<0.001

0.192

TERL X 154

0.251

5.574

0.019

0.021

R

262

0.045

0.234

1.967

0.162

0.007

262

0.119

e AR B EEKT p<0.05

T AA I RO .35 F(1, 262) = 141.667,p<<0.001,7,” = 0.351 ], 1M M =0.726,SD =0.017 )
WIEHEM (M=0.407, SD =0.020) B9 AA P58, TEZE%T AA B ERNARE [ F(1,262) =0.084,
p=0.772, 1,,<0.001 |, FERSHEHNLERNAEE [ F(1,262)=0.852, p=0.357, 5, =0.003 1,

TR AL 1 ER0% 835 F(1,262)=177.848,p<<0.001,7," = 0.229 ], A7 M M = 0.677,SD = 0.016 )
LT (M=0.515, SD=0.016) 1 AL WA, 15254 AL i ERARE [ F(1,262) =0.059,
p=0.808, 7,°<0.001 J, HHAIEL LN B [ F(1,262)=14.059, p<0.001, 5,”=0.051 ], fij#
RO HTEE SRR, AT, B ZE (M =0.640, SD = 0.293 ) LIl I%L% (M =0.715, SD =0.237)
B AL PRI (p=0.023 ), MGy, BIEZE (M =0.547, SD =0.267) S{HMIEZE (M =0.484,
SD = 0.257 )Jo i % 22 57 ( p = 0.055 ); X TR AE LS , A1 M = 0.640, SD = 0.023 )LLTCTEM( M = 0.546,
SD =0.022) ) AL ¥4, XFFiEkiE%, A (M=0.715, SD =0.024) HLIGHM (M=0.484,
SD =0.023) ) AL ¥53 % (p<<0.001 ),

TEVLXT UAA 19800 83 [ F(1,262)=62.285, p<0.001, 5,°=0.192 ], HEW (M=0.667,
SD=0.018) WIHEM (M=0.521, SD=0.018) B UAA PF0H &, 54X UAA B 800 A 3%
[ F(1,262)=1.967, p=0.162, 5,°=0.007 |, HRFMEL AT B3 [ F(1,262)=5.574, p=0.019,
ny =0.021 1o fRTBARLRE AT 4 SRR, A ELRE, BURAELE (M=0.666, SD=0277) 54154
(M=0.668, SD=0.295) ) UAA P E2ER (p=0.964), MIEME, FRIEL (M=0.564,
SD=0.292) ik (M=0.478, SD=0.280) [ UAA PF4rH 5 (p=0.016); XFRUWRES, HiE
M (M=0.666, SD=0.025) WM (M=0.564, SD=0.025) ) UAA P50, S TG, A1
M (M=0.668, SD=0.025) TN (M=0.478, SD=0.025) ) UAA ¥4 (p<<0.001 ),

3.3 EMIEMBEEINEEEBHIEREXEDTER

AT A S TR ZE P SNBSS E A BRI 2 [ DG 5, 450N 4 PR o M4t
#W], HLB. AA. AL Fl UAA Z[AfA7EREHICCHR (p<0.001 ), AL 5 IEMG (p=0.044) Fl RMS
(p=0.042) ZIAfFFE B FEMFKIER . IEMG 5 RMS (p<<0.001 ), MF (»p<<0.001 ), HR (p=0.001), SCR
(p=0.033) Fl SCL (p=0.001) Z[EFFAEREMHLCLER, RMS 5 MF (p<<0.001 ), HR (p<<0.001) F0I
SCL (p=0.028 ) Z[AIfF1E I FEAHIIK R . MF 5 RMSSD fl SCL Z [ fF7E i EHSE LR (p<0.001 ),
HR 5 RMSSD Fl SCL Z [HJ4F4E i FH IR R ( p<0.001 ), RMSSD 5 SCR( p = 0.002 )F1 SCL( p<<0.001 )
ZIRIFEAE L EM KRR . SCR 5 SCL ZIRIfEFE B E AKX ZR (p=0.001),
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x4 NETEZERR/REERXREY

KRS | HLB AA AL UAA IEMG RMS MF HR RMSSD SCR SCL
r 1 0.615 0.740 0.706 -0.077 ~0.075 0.062 —0.031 -0.023 —0.034 0.044
HLB
P <0.001 | <0.001 | <0.001 0.078 0.085 0.152 0.485 0.593 0.430 0.311
r 1 0.746 0.666 -0.061 ~0.056 | <0.001 ~0.006 -0.012 0.015 0.017
AA
P <0.001 | <0.001 0.159 0.202 0.997 0.899 0.790 0.727 0.699
r 1 0.892 —0.088 —0.088 0.026 0.012 -0.027 0.028 0.009
AL
P <0.001 0.044 0.042 0.557 0.786 0.529 0.525 0.841
r 1 ~0.057 -0.072 0.003 0.012 0.037 0.034 -0.031
UAA
P 0.194 0.099 0.947 0.788 0.401 0.435 0.470
r 1 0.976 —0.437 0.138 -0.020 0.088 —0.140
IEMG
p <0.001 | <0.001 0.001 0.620 0.033 0.001
r 1 —0.384 0.149 —0.047 0.064 ~0.090
RMS
p <0.001 | <0.001 0.253 0.118 0.028
r 1 0.036 -0.153 -0.073 0.148
MF
p 0.385 <0.001 0.075 | <0.001
r 1 -0.501 0.035 0.236
HR
p <0.001 0.402 | <0.001
B 1 0.126 -0.241
RMSSD
p 0.002 | <0.001
, 1 —0.131
SCR
p 0.001
r 1
SCL
p

E: r RORBURIBMR ARG p R EEWAKT; HIARRHANNEZ &2 MAEHKKLR (p<0.05)
S SA
4 g
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Effects of Embodied Agent Gaze and Conversational Emotion on Users’ Subjective
Perception and Peripheral Physiological Response

LI Fengxiang ', GUO Fu', REN Zenggen', LI Mingming ?, TIAN Xiaohui '
(1. School of Business Administration, Northeastern University, Shenyang 110167, China;

2. School of Management Science and Engineering, Anhui University of Technology, Maanshan 243032,
China)

Abstract  Gaze behaviour and conversational expression of embodied agents are important
anthropomorphic features in human-agent interaction, which affect users’ willingness to accept embodied agent
as a virtual social companion. There has little evidence of interaction effects of gaze and conversational
emotion on users’ perception, particularly on users’ neurophysiological activity. Therefore, a two-factor mixed
design experiment of voice conversations with diverse agent gaze ( gaze versus no gaze ) and emotion ( positive
emotion versus negative emotion ) using subjective reporting and peripheral physiological measurement was
conducted. The results showed that the agent with gaze evoked higher perception of human-like behaviour,
agent’s attentiveness, agent’s likeability, and user acceptance of the agent. Moreover, positive conversational
emotion evoked increased peripheral physiological response. The results suggest that agent gaze and
conversational emotion might jointly influence agent’s likeability, user acceptance of the agent, and users’
peripheral physiological response, and users might be more willing to accept embodied agent who gazes at
them as a virtual social companion in positive conversational emotion.

Keywords Embodied agent, Gaze, Conversational emotion, User acceptance of the agent, Virtual social

companion
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