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Effects of Anthropomophic Features of Service Robots on
User Behavioral Intentions: A Study Based on EEG Signal

Analysis

ABSTRACT

With the deep integration of next-generation information technology
and robotics, service robots have gradually become integrated into various
aspects of our daily lives. Especially after the outbreak of the pandemic,
the application of service robots in the medical field has become
increasingly widespread. Anthropomorphic features are not only an
important research topic in the field of service robots, but also can enhance
consumer trust and intimacy. Therefore, this research aims to explore the
impact of anthropomorphic features of service robots on user behavioral
intentions and neural processing activities through electroencephalogram
(EEQG) signals, particularly in the medical service scenario, examining the
effects of anthropomorphism level, gender features, and anthropomorphic
role on user behavioral intentions and neural processing activities.

This study focuses on service robots, including online medical service
robots, virtual chatbots, and medical service robots, as the research objects.

In order to explore the impact of anthropomorphic features on user
v
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behavioral intentions, this research selected anthropomorphism level,
gender features, and anthropomorphic role as factors and designs EEG
experiments during the interactive experience stage to conduct research
from a neurocognitive perspective. The research findings are concentrated
in the following three aspects:

(1) Research on the impact of anthropomorphic level of service robots
on user behavioral intention. The study indicates that in terms of neural
processing activity, compared to moderately or highly anthropomorphic
online medical service robots, robots with low anthropomorphism induce
larger P200 and P300 amplitudes, leading to increased attentional
resources. Compared to highly anthropomorphic service robots,
moderately anthropomorphic online medical service robots also induce
larger P200 and P300 amplitudes, and attract more attention. The results of
user intention show that users exhibit stronger intent to use service robots
with low anthropomorphic.

(2) Research on the impact of gender features of service robots on user
behavioral intention. The research results reveal that in terms of user
intention, users have a stronger intention to use female virtual chatbots than
male robots. When considering user gender, female users have a greater
intention to use same-gender robots, while male users have a greater
intention to use opposite-gender robots. From neural processing activity,

female virtual chatbots induce larger P100 and P200 amplitudes than male

\
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virtual chatbots, indicating that female virtual chatbots allocate more
attentional resources from users. When considering user gender, female
virtual chatbots continue to influence N100, P100, and P200. Female
virtual chatbots induce higher P100 and P200 amplitudes than male virtual
chatbots, indicating that female users exhibit more positive emotions
towards same-gender robots. Male users show a more significant N100
component towards male virtual chatbots than female virtual chatbots,
indicating that they allocate more attentional resources to same-gender
robots.

(3) Research on the impact of anthropomorphic roles of service robots
on user behavioral intention. The research results show that in terms of
subjective behavior, users have high acceptance of anthropomorphic roles
and tend to prefer servant-type robots over companion-type medical
service robots. In terms of neural processing activity, the main effect of
anthropomorphic roles in the delta, theta, alpha bands is approaching
significance, and compared to companion-type service robots, servant-type
robots are more capable of triggering delta, theta, and alpha bands,
indicating that users may experience a higher level of relaxation, stronger
emotional cognitive participation, and engage in more information
processing when interacting with servant-type robots. There is a significant
interaction effect between anthropomorphic roles and brain locations in the

theta, alpha, beta, and gamma bands. Specifically, in the frontopolar cortex,

Vi
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frontal-central lobe, and central lobe, users exhibit larger theta, alpha, beta,
and gamma bands in the right brain region than the left brain region when
interacting with companion-type service robots; when interacting with
servant-type robots, users show larger alpha in the left occipital lobe than
the right, and stronger gamma in the left central lobe than the midline,
indicating that different types of anthropomorphic roles trigger specific
frequency band activity changes in different brain regions when interacting
with users. Companion-type robots may trigger more social and emotion-
related brain area activities, especially in the frontal lobe region, which
may be related to establishing emotional connections and interactions.
Servant-type robots may trigger more attention, information processing, or
visual processing-related brain area activities, such as alpha and gamma
band activities in the occipital and central lobe regions.

This study reveals the neural processing activity effects of
anthropomorphism level, gender features, and anthropomorphic role of
service robots on user behavioral intentions, providing valuable insights
for a better understanding of the neural processes of service robot users.
Additionally, the findings of this study can offer more effective guidance
for designers in designing relevant service robots.

Author: Ran Guo (Management science and engineering)
Supervised by: Professor Yi Ding

KEY WORDS: service robots, user behavioral intention, anthropomorphic
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53: E-prime {0 ERSZIG#44 . Brian Vision Recoder 44

3.1.3 LRt

N T IRIAE LR BRTT IR HLES NAUNAL SN SRAR B SEBAARE, BATTI 3t F A
OERE T 30 skHLAS AB . BiE, FATHL T —ANh 3 B2ITR 4 2 AES
SN, R TfE T 3 4 10 Tk B A AR R R R AEA
N T IR E AU NA I SER AR RCR , FRAT RS EE T 2R B [F) 2 2
5, f AR s b 6 gk B R B R SR BRI AT TR AR AR, (X
PLEE N A B BE L AAGFERE B ER . SEBGARRIAE A 10 kAR H AR R BHL
N A 3 5k BhRRIAE e B o BRI R IR/ 1920%1150 5 5%

N T RAES NPT IS R, FoATFE LRI MR %5 ML 38 AT AGRE FE 3t
7 7 AT SRR . AR SRR TR RO R E IR B AE, TRITIT T
S HISEZ M. izl b, BT e B A ARSI N 10352
%i H Mathur 1 Reichling® 2545 8 £ . S 5EWMERA 1-7 (PR bRAEx HL 28
NHIAMS NS BAR R BEBEAT VR 28, 2 B0 R n R ARR L A e o A
FILMA 722 BRI 87 &5k, Hodh 1 NEREEA N 86 MARREA . Giit
SRR, 10 MEZEIT AL AR NFREE AW F 43 43 5 8 M1=3.66 <
M2=4.07. M3=4.85. M4=4.93 . M5=6.17. M6=6.24 . M7=6.01 . M8=6.26 M9=6.22.,
M10=5.92 . 4 HL 3 NS AHALEE , FRATH LA A 20 A B & 40 o =
HML=3.87, My=4.89, Mu=6.14 . B E W45 R EoR, WAL IERA BN

(p<0.05) o [Eltk, M1 A1 M2 AAREE ST IR SSHLES A M3 1 M4 g ST IR 5%
PLEEAN, M5. M6. M7. M8. M9 Hl M10 A= EEIT RS LA .

3-1 FELRERST RS HLER A BRI R
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3.1.4 LIGTiZ

SLE S NP F I B — AN BOR oddball SE5G, — N B A R R 1Y
WA . RSB BOTIG oddball SERER AT, FrA #0406 H G  E
TERERE AR, BEALAL T FE B s 02 80 JEOKIAI B, FFOREF 4°7K L
fio FIRFE MR A 7 LI AT S . oddball SEERFF UG, Pl se AT Tk
B, DAZAZRSEIRURARANEIR o 78 50 TR SELS o df N IEZUSES, B ilpk EoRid 48
B (B ARSI B R, TAE LR BT g5 ML NG AE Ak B AR, 8
TR, BB RN T ET S 5EEE T BRI RREE [ 9 1000-1200 %2
B, R A BEALA o IEAUSEIR IR, BE — RO SR, RS 45 B
kLRSI B R 2 IE . BRI B 3-2 Fron. S Bodid m G AL
AR R O RV AR AR R . R R T
Agarwal I Karahannal®®Jf] =N, 3572 « “ vt RiMs A =97 iR S5 L3 7
“IRIT AR BEAE ST IR SS AL N A FRIH R SR A i B ST IR S HLER N7

® - ¢
+ £ || & Ending
”

1200ms 1000ms 1200ms 1000ms 1200ms

Bl 3-2 FELRIRTT IR S5 HLAS A 1% i SR R I

Instructtion

A\ 4

3.2 HIEXRE. MAES S

3.2.1 BxEEREE

REAMH 64 MG Ag/AgCl %K) NeuroScanEEG R4ESHCF EEG 15
Fo Bl 3-3 J2 10-20 EEsRGThA, Horr sk BBk mlZ R AR EE B 10%40
20%. ZRGMH T XS HEL: FREMEIRE . UL FCz NSH MK, 450
VERIR 525 A IR A Z2AE v B R ALE . O VIR DNEE, 72 ERP 5%
JidxEEREE (VEOG) ALLHEE (ECG) , Hidsk/K-FIRHE (HEOG)
KIS MR ERIZ B o 5 HL B TR B Bk L BEL B AR B0/ T- SkQ. ActiCHamp UK #%
(actiCAP,BrainProductsGmbH,Germany) HURILAHHILL (CMRR) >100db, i
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At 0.05Hz-70hz ) L EME 5, REESIZ A 1000HZ. {# F] Brain Vision Recorder

A (BrainProductsGmbH,Germany) it AIAEA# v B (S 5

Anterior

& 3-3 10-20 [H xR G fiAs

3.2.2 FXEBFALTE

A A H F MATLAB (R2020b) A T HAHCEEGLAB (2019.0 hit
A RERERI N B AT B 2 i . BARKC B RR AN T

(D X EEHE N KM ik 2l VHDR #35 \ EEGLAB, 7
W FAR I

(2) e 225 il o LN -2 F bW 2 FLA R AR a8 HLAC SR E 320 o PR IR
WO AL R ZEAE RS H M. S BRI FCz #4:2 TP9 #1 TP10. #4/51E
B A FITRE A

a’=a-(l+1)/2 (3-1)

Horbra IR A WEGEIRIEAS A6 S % HARIEME x Z B EZE, 1 %
W5 2228 ARIEAE, ¢ N5 176 2 2% B AR R A

(3) FECRFEZR . FRFEZE 1000HZ K% 500HZ.

(4) WEABIER. HEHSREEN e SR ENE S, ZREk
ZHMOME S . FRATRE R IEIENCA 0.1-30HZ, VABIIR{XUARES 0.1 2 30HZ 2 [A] )
S5, TV BR AR KA 2 JTis 3 A0 50/60Hz HELES I 75

(5) 57 Binlisto FRHEA [F] 4N ALFE BE R E B 6 57 binlist, {8 T 5221
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Siitor#r. E4ATMI S, Binlisti=LA, Binlist2=MA, Binlist3=HA.

(6) Wi/ B. B, FEHMTMSLE 0T (ICA) HITHET R/ BaklE. K
AN AR P SRS BT 5 P e B AT 43 B FRAT TR IR 52 B T -500ms
ZHMEDUG R 3000ms I B, FLR, TESERUISL AT 40T (ICA) JaiE
AT/ BB o FRATTER A DS RINR BY I B, R 1 R 2 AT -200ms % )
RIS 1000ms 0 1] B

(7) JALRES 34T (ICA) o HAER /2 EBRM R . ICA FHEA JH 32 4
Z B i A S B VR 2 ML IS SRR IR AT R R N ANEE i
HUE 5T IR —A N 4Em & X(t), H o RoRmfal. A,

X(H)=AS(1) (3-2)

X B S(t)=[S1(t), S2(¢)......., SC(H)], St K MHALR S Il a7 41, K /N
ET N

(8) ZIBREAERS S BRI HEAS S5 A WL O, R B P 5 AR Oy 25

(9) BPHAb 3 o AR R T B B NAL . R EENAL . @ AL,
FRATTX B A Wik I E B AT BT RS, SREUE P . MO B

3.2.2 Gitoyth

R BIERFAELR BT IR SR NI AAGTR BEX L P 1) ERP sy S A H
BB . FRATTR U R Ty 2 T, A R AL A G
AR, FrE SRS B SPSS22.0 AT . WM R AR IS
[RERIEAG:, 8218 ] Greenhouse-Geisser #2 IEHEAT V4%, DARA{R S 45 SR vk
BaE. [FIEE, FRATTRE ST R I 1 B35 MK BEE 9 0.05.

3.3 HIRER I
331 EMERSH

RN R G FE R AT IR . 25 SR B R, IUNALFEE R7E =T IR %5
HL2s N P8 Z B Cronbach's o {H4 0.790, 1X3R 1% &R HA B & 1N
— . AR AT R R AR R i S AT IR T . o TERCKTT E iR
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¥E, WAAGFER RS H B KMO fE24 0.654. 1645, Bartlett BRJE EEfa I 7E
0.001 7K~V F 22, Xt — DR Ia) 5450 %% R i .

% B SR FH R B Ty 2 Ay T AR s A TR AGRE BE O FE 2R B TT IR 45 ML A%t
F PR E BT i3k 3-1 fis, AP Ard RR 8, Hlas A AGRR FE 2 3
B I 1K) 2 20N [F(2,58)=11.881, p<0.001, partial-n?=0.291]. #k—25 (R EL G
7~y AREEA AL A B B 2 2 & T LA (p=0.001) , IREEFL AL
[ 3 2 = T m UL (p=0.001) o 1 BER AL AN & BES AL 2 TR0 i 2 22
5 (p=0.779) .

4_{

el

J

*3-1 BRI EMELR

H F P partial-n2

FUNACFE B T RO 2,58 11.881 <0.001 0.291

3.3.2 HEBFZERN T

AR AR GBI T BT8GR BE (1 ERP % (18] 3-4) FiiE I (14
3-5) BEATOMMT, AEIESFE P200 Al P300 BT M. B R R R IEAN ]
HUAR PSR IR o 1R B R AR PE AN [ I [R) s R eV B R I MR A
RIS R R AR EIGE ), R ERE AR NI TEZ) B IGER, HEL 6
78 RIS PR AT ZN D o 9 DN FIRBE 72 N =AM AIHI (AF3. AFz. AF4) |
@it (F3. Fz. F4) . HRI (C3. Cz. C4) . T P200 A1 P300 &5, #54l
MNCTRFEAE N ZBAT 0 (RN RN mERALD , FHFEX
i B =ANE CRTRUT AT A i) BEAT 20 BT . P200 B FE RITARH . 45
HFI g 140-200 = AP 1E] & T i3k, P300 A (ERTAT . A AT ge 220-
320 ZEAPINIA) & 1 P 3k o
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200 400 600 800

— High_anthropomorphic

— Low_anthropomorphic

—— Moderate_anthropomorphic

B 3-4 U NARE Z HOAE 2R 7 IR 35 WL N R

P200:140ms P200:170ms P200:200ms P300:220ms P300:270ms P300:320ms

e\

3-5 SRR L IO 2R IR T AR 55 HLas AT
GERE: “HA” Zor s EMANERI RS HLEE A “MA” Rom AL AR ILER A “LA”
FRREENACHIARFHLEE N D

3.3.2.1 P200 R4 th

WMNACFE R FIFE L ST IR S HLas NEEME T Z4 R, Wk 3-2 frion. 4558
TR, FERTA: . F AR g, IR SS LA N BN AR A A 2 2 5 e [ 1A
I F(1.598,44.743)=12.746, p<0.001, partial-n?=0.313; il F(2,56)=8.658, p=

0.001, partial-n?=0.236; H14¢: F(1.542,43.186)=12.571, p<0.001, partial-n*=0.31
26



TRUTAE R 2 A S

0. KINDL B IF AR 525 T ZREm [RT#H: F(2,56)=0.738, p=0.482, partial-
1?=0.026;%M: F(2,56)=0.014, p=0.986, partial-n><0.001; 919 F(2,56)=1.127,
p=0.331, partial-n?=0.039]. MR HLAF A I AACHE B 5 K o7 B 2 18] 75 TG ¥ 3
T HFE [T F(3.223,90.249)=1.403, p=0.145, partial-n?=0.061; % F(4,1
12)=8.658, p=0.238, partial-n?=0.048; HHif: F(4,112)=0.325, p=0.861, partial-n
2=0.011] X LG R B, IRFSHLAS NIRRT & P200 B K T &
PNAL[RIAH: p=0.001; FiH: p=0.003; gl p=0.001], T+ ERAILIE K
[t P200 IR AT = EEAUAAL [T p=0.001; " Jemt: p=0.007] (K 3-8 Fr
R o
* 3-2 P200 Ji5r HE W E T 745

FNEN H HZ F P partial-n?
PANFEE (. F. =D 1.598,44.743 12.746 <0.001 0.313
NI A Q: R 2,56 0.738 0.482 0.026
FONACRE FE* K for B 3.223,90.249 1.818 0.145 0.061
WAMFEE (K. F. @D 2,56 8.658 0.001 0.236
PNILTVA=E U 2,56 0.014 0.986 <0.001
PLNACTE B2 * K fr B 4,112 1.403 0.238 0.048
PAMFEE (K. F. =D 1.542,43.186 12.571 <0.001 0.310
KInhrE CFryent) 2,56 1.127 0.331 0.039

YN S AN A 4112 0.325 0.861 0.011
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< 8- Kk %k sk sk
3 4 * ke 1 Low anthropomorphism
g I Eiard ‘ p p

6 ] i i
N — Middle anthropomorphism
s - Bl High anthropomorphism
g 47 il
'g _
: H I\ Tl
o
£ UL "
T Q0 =
c
©
(]
= '2 1 | 1

Anterior-frontal Frontal Central

The sites

K 3-6 P200 %453 ) 4R IR
3.3.2.2 P300 RS #

WNACFREEXS P300 A/ E M E T 2458, Wk 3-4 Fin. 4R AR,
UNACFRFELE TR A3 AAFAE B35 F RN RT A F(2,56)=1.225, p=0.30
2, partial-n>=0.042; #iM: F(2,56)=0.952, p=0.392, partial-n>=0.033], KMz & th
ANEAE B2 RN [RTAIH: F(2,56)=2.417, p=0.098, partial-n>=0.079; #it: F(l.
639,45.890)=2.933, p=0.061, partial-n?=0.095]. JRZSHL 2 N HIFNAALFLE 5 K ki
A7 B 2 B TE B A8 BN [RTAR M F[2.498,69.950)=2.003, p=0.132, partial-n’=
0.067; #irt: F(2.450,68.609)=1.514, p=0.203, partial-n’=0.051; 1geit: F(2.501,
70.039)=0.727, p=0.516, partial-n?=0.025]. R AR SSHLEE N FIFUN AL RE FE £ e
HAFAE B2 RN [ S rt: F(2,56)=6.337, p=0.003, partial-n?=0.185]LA A K fisifir
B e A7 AE B SRR S F(2,56)=3.587, p=0.034, partial-n>=0.114],
JENT LR SRR, ARBER AL IR S HLEE N5 K 1 P300 ~F3HRIE K T rm BERA
Al i p=0.0171, 1 FEIAAL ARG LA N AT P300 ~F- X R KT B
PN Jert: p=0.022] (K] 3-10)
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* 3-4 P300 o EE M E T =R

FSEN H H F p partial-n?
NACFEE (K. Ay & D 2,56 1.225 0.302 0.042
KIKALE AU 2,56 2417 0.098 0.079
PUNACTE B KA B 2.498,69.950 2.003 0.132 0.067
WNACFEE (K. . & D 2,56 0.952 0.392 0.033
KA & CEH) 1.639,45.890 2.933 0.061 0.095
FUNALFE B+ K7 B 2.450,68.609 1.514 0.203 0.051
UNACFEE (K. Ay & D 2,56 6.337 0.003 0.185
KA E (Frgemt) 2,56 3.587 0.034 0.114
YN AN A Y 2.501,70.039 0.727 0.516 0.025
*
> 4- | ,
3 o « = Low anthropomorphism
o
E 3- | Em Middle anthopomorphism
‘6 Bl High anthropomorphism
g 27
'g -
£ 14
o
£
s 0
c
[1°] 1
Q 1
= At
The sites
3-7 H gLt P300 %50 1P 2 R e
34 g

SN S BB AMER I, 2 H - B BRI E BN R R, B AR
15 46 THI A0 15 7T LASE M) JH A /g i 5 090, L8 N FRDOE B2 U0 AR B TT DASRE v
FE P RN, R TSR ZU A BB AR Y BRI A EEG SEIGHR R A P X E LR
BT MRS Bl N S B 2N T&E 3. 4k, K H Mathur 1 Reichling () 7.
2 TR B R P TR IR S LA A8 R B PEAD
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FEF MR T, AR NAFRREXS A S B 38 R R08. X
R NACRHAE 2 52T F P 52 EIT RS LA NS o —Phia] BE ) Ji 8] 2 40
MNACFHEIR T 7 HLE NAPERHEFIS BR P, WL 7 5HLE ARE AR R,
JlR 2 R, AREE AR R T IR S AL N BT & T, &
JEMAAHLAR N o XL IR AR B Eoor F P O e Rt s . X 5 2%
MAHERA B, ZIER LA X ENEEA CPENLEEND IR
—MEERIRE, SETRSEAR, B FEHE CHBRABASK, EEE
SRR NSE EL o BEAh, oh RS A m BEAUA 2 )76 FH 7 4 = 1B
HHEEREES, XM D R T LR,

AR N 7T, P200 j2—FERAL, WEBLN 200 ZF0. BT
HMNEME TR R A I R B, P200 ot LA R, 5 AR ERIA
WAREEARLL, F P R B NAAR BEAE AR R TT IR S L2 A AP N BE 2 1A
PORRIBEATAS EACEE . [RIREHh, FH P D6 Z07E o BE S AL BE 1 IR 25 L8 A R
B2 RAEI B, AR AE S AR R EST IRGS LA N . Guo TEH, H3E
B NTEHLE AL, Bl ATENLEE A 51K 7R I RE e T3R5 1 58 2 ok
021, PRIk, 5 B B AR FE IR BT IR 25 LA AAREE, FH P S B ARG BE 4L
MNCTR R BETT RS HLae N, X AT RE T3 1 H P ISR BE ST R S5 L4
NAEREHEE: 5amBEMACRREEST RS AL, s
MNACFEENLER N o — BT RERIMRE R, AR NALRE T B BT IR 5 HL 4% A AT g
b e B R e FE AL A RE FE PR IR S5 WL 28 N TE RT3, 17 o BE FD AL BE R 25 ML 2 A W]
e Lok B SR LU m R AR FE LR N

P300 /& —FPIEHAL, EIRZN 300 b, S T ST AH SR HIERIAT &
BRI BEFR R, R AAAE S EST RS LA A 51K P300
REETERBENNMCPEEN, T EMACELETT RSP A 51K P300 1
REETEREDNME . XRIHET @ EMNCAELEIT RS LGN, (KA
FEWMNACR G- P2 e ). — MR RE, EERTX—frEas s, H
FUR]REEE I E R AR, AR A NS B R B A AN R . BRI, GRR R
BARKINLAS NE N —F R ) (SRR UG SRR A RR FE I R 5%
PLEE NI, H P OB 2R I 50R. SEHT a7 C&EsE, Hmi P300
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A RER BVt — P s P B R DT BRI, FEESY TS st, FPRTRE
] 3 5 A LA A AR R i AT R L

3.5 AE/NT

7% B 3 Ao i S 56 1) O B R T AR BE X AR 2R B T R S5 AL AN A
M. WA R R, ORI R BT i 2 AP i L% a5, AL
HHA 2 BN, ZRWAMAC A 5RSHILE N ZBIRAEH.. AR
YL, AERPLIN S ST I, ARG B, RS R AR S AL A
JrBC T2 MTER 1B, BEE RIBr AL, R AR S HLES A
IR S T P B 2 R R T B A R BT, P o AR AL AR 55
Plas NEA IR ZERd, 285 BB 7845 3R O0 JATEE 4 PR AR AR AEAE
By AUk i) oM S 1 AL A
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£ 45 RBUF[ANERFES B AT AEES TR

HLAE 1960s FAX, Joseph Weizenbaum {H & At 7t F55— G WIRMLES N, FF
T AW B 6. Wd, EMIIRNLEE N QIR RN AT H 5 A0,
TCib AV 2 ROE AR R AL N/NK, #RON T NATTAE W& FR AN il B — 3 45
MRS N TRME A 5 1 o 4R, R — AN AR E I, X F AT
5 NS R A R R, R RN — B E NI R #Us, H
T AR LA A A% AT AR E R s G 7T . BRIk, AR % DL
HRSSHLEE N B O 5, A B BB AR IR T IR S5 ML N AL ARHAERT F AT e

=AU
4.1 FXEESEISZIT
411 #iK

RFAFH G*Power3. 1 VAT F T E TR M AR . THHERE
N, EHEREIG T8O B 95% AT IR o BEE N 0.05 261 F, B/AFE 12
MR (N =04) o BATIEEFUEF G5 T 33 Bl (16 LA 17
L5 o SR, 18 ERP SEEFRES, BT H A ERBOC ST, ERP S5
. ik, (OF 31 ZRk (17 L5, 14 LB 1) ERP BRI
BT o BT AR E R 2 B TR RS M2, FIAEES N 21.6 % o M AR AT
WA EH AR, 7RSI8 2 A, BTERE 25 24 /NP9 70 2 R BEAR, JF AL
AT P2 ORGP B 1) 175 50, A TR o T R/ SR IR AT 258 T A R 15,
HESLRG 3T T 70 SC AR MVENIRI . 20 RS T L8 TR KA SO B
SRS B2 A I

4.1.2 SLIGHR)

AFRH 3.1.3 E oy B (N AL S N R AT D B JUL I R AL & A 3R
MR ARRIPEILE T 6 IAEHAREIR, Hd 3 sREVERFIERINLA AL 3 5Kk«
VERFIERIPLER N, BRI Tk ATE 209 TR H AR RIS R . Dy 1 s R e 51
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I IR, TN B R BB AT 5 42 e, T A
LM A NI AT 2 e 44 R o R RSy 19201150 (R E KR
.

4.1.3 LIGHIE

ZSERAE Ll ERP SER = b AT, SEEe sy ks A ashl = (K
4-1) o #ER R NEEHEE, HABFMREE . &6k, AR,
DL B /INEI AN T4 o WS4 ) 35 oV S8 3 1 1) S B Ik PR T L8R 2 5 2 AT AR
SEHEAEDL . BOATEHER I BO S RISk I E R TSR . ARG AT E N HE % =, ARTE
BOUFENLBE R KLY 80 KR T B, HOGSER R, RHEEER 10-20 R
235 5 D), e 3 O e T AN 4 BB (R R 122 U 8 Cz B AR i B S
IRGRIE 2 1) F AR o VRS SE UG, 1 TR 35 R SR 1 0 B

TESRIGTFaRIS, B P & fiX e — M E TSRS . 5w~ BB Rey
IR A H B Bk, ARAESE— R AT 2R AR DALY o AT, ARASHIE R
A RS, R RAE AT S m AR E . BTl fRFTIFa =M T — MR
SRV A BT o A T SRIURAGAE B, MR & W AR AL (R R A R LA A
FR BRI o FAT A — AN 2o M R AR N, ELA B 2 (0 28 N 00 o P THT SRR AE
1713 B3R ) e — A 53 PE R A R AL N, BT W R 2R N S5 PR T R AIE o 72 T T
Fy T 5 R IG FELSIEB8 v, B 5 1 DA R AL 8 N o0 44 9Bk, BT 1 DA
PRIES ISR SESIE IR

Fii L S2 56 B E-prime3.0 ZmAEAIH N . SE56G K oddball B8, MBS RHEHE
AR R LA AR B RSHR (180 Y0 FI—ANEZE B AR (60 ) o HiliEK
BEAL I, SRR LR [A] 2 1200 245, HaE —A “+7 FEMAL TEFRAH
Wz 2R 500 =80, SERE AR A — MR SR ] (i 4-2 FiR) « 2 5#E
TR A H AR R

LI AN, 5 538 4 R VP A T /N AN R B AR A F R LR AL 28 A
i R ff = BT Agarwal Fl Karahanna (20000 COf TAEHE H ) =
AR REHEATVRAS IR <BRUERIE A A R L AR N, < FRET S AR SR A8 R SR

33



LT RER SR A A8 S

PLER N7, AN BRI ERER AL A BRI R AL N7 A i R ) i 2 p R R
PR E, <1 RomsmPIANFRL, <57 Rl R R . IS 5 RR A, BADLIET K.

K 4-1 sele =51

4 v ‘
= . i T
¥4

1200ms 1000ms 1200ms 1200ms

Ending

\4

K 4-2 SKIRAR R

42 BIERE . MBS S

4.2.1 BIEREMMLLIE

7 % 4 | BrainactiCHamp UK %% (BrainProductsGmbH, & [E %22 H8) DL
Be#% E R 10-20 RS 64 1 g/AgCl HIMRIE AT EEG #idEidxk . AR
FErp, Cz HMRAE NS H Hitlk. EEG #dfi LA 1000Hz [ RAFRHATELSRAE, IF
BEAT 1 0.05 ] 70Hz e iBuERe . R, Sk B AR bR 1) B BT AR FRRAE SKQ
PAR.

TERAE AL EERS, AZ{FH Delorme F1 Makeig (2004) FF & )HIE T B4
EEGLAB (2019.0 i 4<) 7, FiiAb 3 (¥ 5 BRI AEAG 3.2.2 215 Hh i L T b 325
. ORI, ARAERERE PSR AP A R X)) S, fEES Binlist
I, FRATTHRAE R B AURAAE, 2 B Binl=% M BIURSHLEE A, Bin2=
BHERARSHLEEN 5, SO, AU BT A PR T ST Ak
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B BRI LAEPEAR AT B AT BT A B, PR SR S i o5
JEPEATE AR =

4.2.2 Geitorth

AR ERP VBRI 3 W00 14 i e 1 23 Sl AT T B = 7 72 9y
Bro K 2 GREIIIRNLE APER: B <3 (X: Hge-Tim, T,
TGRS BRR RS I T 2 i, Ak, BT AR S ERP RO
F & ) B 52, JA 170 00 53/ e M AR A R UL R AL A ot 60 i 81X
BOX AR _ BT T, FIREXT ERP RSP EARIE A R B AT
M T5 2250 AR it FEad e BB AR S, H84 8 Greenhouse-Geisser 12 1E
HEAT RS, DRSS AR . B MK BE N 0.05. FTA Giit i
ffi i SPSS22.0 #E47 .

4.3 BHREER MR

421 FUWERDT

A EAGTH SPSS22.0 FAF Xl & B B R B T SEVEAIAT B AT R 0 . 4
IR, ZEEM Cronbach's a REUCH 0.855, XKW ZEEM N —BEIE# 1.
N R R R A R, AMEHRREE 7700 (EFA) #EAT1Ffh . 24
it Promax JeE R BUA T ) » Tl 175 3 Kaiser-Meyer-Olkin (KMO), H:Al 4 0.608.
[, EBRIZPEN Bartlett AR G045 AR B3, X RWEIRIE & IATH 71k

SR FH B A2 N 2 7 22 4 T R DL R AL 2 N AR A i 1) ] Frp A P s L 22 e o AR
Pk 4-1 25 R BoR, BRI RALEF N AR A7 AE 22 3 AUV [F(1.000,32.000)=14.827,
p=0.001, partial-n2=0.317]. FEHIXIERFZER, T 2B S, BRI
2NN BAFAE B2 E RN [F(1.000,15.000)=7.737, p=0.014, partial-n>=0.340]. X}
T B F R R AL N [FIRE A7 LR B 25 3 RS [F(1.000,16.000)=7.101,
p=0.017, partial-n*=0.307]. FXf LRSS R E R, ZotE R R L8s A L 55 P k&
IR AL & N 51 S SR T 48 A R B [ p=0.001; L PEHR: p=0.014; Sk
Bk p=0.017].
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®4-1 EHEENELNE Z4 R

ok HIREINEIE H F P partial-n2
X7 PERIERY. 1.000,32.000 14.827 0.001 0.317
VA PERIERS.  1.000,15.000 7.737 0.014 0.340
CERER 7Y PERIERY.  1.000,16.000 7.101 0.017 0.307

422 BEBZER I

BT E (F4-3)  HiEE (F 4-4) FBETFEET2M, RATIER
o ge-Tii: X35 (CP1, CPZ, CP2) . Tilht [X ik (P3, PZ, P4) | TilAkrt X4 (PO3,
POZ, PO4) FIFLM X3 (O1, OZ, 02) 1A S A HT Bk & . 4k 3 fBr
AN, BATTESE T T TRALAIRL I X 35AE 90-105ms T 8] B ¥ P100 7). 3%
M1 T T TALRIRLH: X IRAE 170-270 Z2A0 (R R] 2 A /6 P200 R4y FRATT
MeFE 1 SR T X ERAE 100-110 Z2A0 BN 8] & P Y N100 Be7r . 12 ARk
PUAN4H: FRge-TRH-2H (CP1, CPZ, CP2) . T4 (P3, PZ, P4) . Tiiki4l (PO3,
POZ, PO4) HfLH-4 (01, 0Z, 02) .

Male-participants Female-participants

O o

B 4-3 RS0 R AR S5 0L 2 N BT
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Male-participants Female-particpants

=

o

P

=

3

c

o § . 1

":;_ \ Y

)

o

S

100~110 ms 90~105 ms 170~270 ms 170~270 ms 90~105 ms 100~110 ms

eee o8
-

100~110 ms 90~105 ms 170~270ms

ee e

Kl 4-4 JEFUIIR IR 55 B A i &

$10G3eYD [enMIA-2]ewd

$30038Y> [eNUIA-2[RI

100V

S10qIeYD [eNMIA-D|eWa

7
3
1
2§V

4221 N100 RS54

WS AN [FPE 500 A R SO R A28 N ELBl B, S5 R DU R WL 38 A A [
MRYER 4-2 R EE 7 Z2 MR AE AL, FRATT A TG 3 DX 38 14 = 25000 8 3 [ - T
F(1.383,42.869)=9.437, p=0.001, partial-n2=0.254], RELHIRHL2s A5 %A ©E
FE N[ S-THH: F(1.000,31.000)=0.124, p=0.727, partial-n2=0.004], F&LLH0I KA1
i N5 55 0 3508 DX 48858 T A8 S YA S 3 S il [ - Tl F(1.124,32.540)=1.071,
p=0.336, partial-n2=0.033]. 7EHEHAMEN G, BHEGRS BRI RN A L3
BF, L R AL 88 N A7 A 8 2 OV [ Ye-Tir: F(1.000, 16.000)=4.725,
p=0.045, partial n2=0.228]. X0 ARG R E IR, BRI RIS A5 N100 3%
MR Lk LI R ML N K (I 4-5 B o gl s sl Ry Las A B
BT, R DX A A R 3 S R[S T F(2,28)=8.109, p=0.002, partial-
n2=0.367]o FHAthJ7 0 A R I 2 2 R T o
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R 4-2 N100 Blor ) EE & 245 R

Bk (D FSEN H F P partial-n2

P 1.000,31.000  0.124  0.727 0.004
Ay s X dk (AT 1.383,42.869  9.437 0.001 0.254
P ) i 56 X 45 1.124,32.540  1.071 0.336 0.033
531 1.000,14.000  0.917 0.354 0.062
AR o8 DX 3, (A - 2,28 8.109  0.002 0.367
A 1) k08 X 1.284,17.973  1.123 0.321 0.074
PE 1.000,16.000  4.725  0.045 0.228
HHERIA s X dk (A ge-Tiim)  1.176,18.814  3.398 0.076 0.175
A S i 6 X 4 1.42521.692  0.464  0.570 0.028

*

2_

Hl Male virtual chatbots
@ Female virtual chatbots

f

1
N
1

Mean amplitudes of N100(uv)

A

Central-parietal
Kl 4-5 Hpe-Tim: X N100 f-F 2 4R R
ek JIOR P<0.001; “**” RIR 0.001<P<<0.01; “*” FI/x 0.01<P<<0.05; “ns” FIN

ANEZE.

4222 P100 L5ER A4

WRIEE 4-3 EEWET; 240 0R, BRI AR ETIR . Frt
FPEAR T S RN [TRELH: F(1.000,31.000)=4.809, p=0.036, partial-n2=0.134;

FLM: F(1.000,31.000)=5.062, p=0.032, partial-n2=0.1407, ¥ X AE M. THkL
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- B RGN B B [T F(1.461,45.282)=15.379, p<0.001, partial-n2=0.332;
TRLH: F(2,62)=31.039, p<0.001, partial-n2=0.500; #LH: F(1.289,39.949)=20.3
27, p<0.001, partial-n2=0.396], UL K KL AR ALAR N 51 -5 i 350 DX 3R AR R 1 28
RN R R F(1.742,53.994)= 6.734, p=0.002, partial-n2=0.178]. #Rifi, 7
T DX AL 2 21 RE DL R LA A0 1 R8N 238 [TI: F(1.000,31.000)=0.
385, p=0.539, partial-n2=0.012], FEFAMIIRALAS A5 R0 X 3801 A8 AR AR
THM- . AL A B 2E [T F(1.440,44.631)=0.027, p=0.936, partial-n2=0.001;
THkLH: F(1.620,50.221)=0.062, p=0.908, partial-n2=0.002]. xfELELE R 2R,
LB IRALAS A SR P10 BRI 2 & T 5 MR W R AL #8 A [TiREH: p
=0.036] (4Nl 4-6 () Fian) o WIEEN BN, R MIRALES NG Er) P10
0 VRIE 2 =T BRI R AL2E A [O1: p=0.008; Oz: p=0.008] (&l 4-6 (b)
Fi7R)

(a) (b)

< 10+ s S 109 k% k% ns )
5 3 Hl Male virtual chatbots
=3 =] . .
S 8- E 8 mm Female virtual chatbots
o
b N 6—
o (<]
g © 2
3 34
£ 49 b=
Q. -
: e’
£ 24 : 0
3 3

0- = 2 T T T

Parietal-occipital 01 0z 02

Kl 4-6 THTRLI L BEH XA P100 P2 JRE

TE L MR A AU R AL 38 N 2 R 22 B R ep, AR AR 4-3 A E 7 2
SR TR, BAIRALES N BP0 =4 1 B2 3R THAL I F(1.000,14.000)=6.
094, p=0.027, partial-n2=0.303], AKX 8 £ RV [T F(1.406,19.680)=
6.987, p=0.010, partial-n2=0.333; TiifkH: F(2,28)=17.745, p<0.001, partial-n2=0.
559; ¥t F(1.238,17.335)=15.361, p=0.001, partial-n2=0.201]. X} Ebas4s 55
Ny VE BRI R LA A SR P100 YR A 2 T B HEHL A A [T0RL I p=0.02
7] (AN 4-7 () FraR) o XTRLM,  RERMMIR AL A0 5 i X ) 52 HAT
FHRRE (2 #5[F(2,28)=5.292, p=0.011, partial-n2=0.274]. f& 838 ZoR, ML
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W R ML a3 A 51 P100 PR R T 55 BRI~ ALES A[O1: p=0.023] (Ui 4-
7 (b) FR) o 1EHARX I IF AR KR IR 2 RN
* 4-3 P100 A EE N E T 245 R

Bk CEERD BN H HE F P partial-n2
BLAS A1 1.000,31.000  0.385  0.539 0.012
S DX A, (T 1.461,45.282 15379 <0.001  0.332
A ) fi 8 X 1.440,44.631 0.027 0936  0.001
BLAE A1) 1.000,31.000 4.809  0.036 0.134
AR P X3 (TR ) 2,62 31.039 <0.001  0.500
A ) ki 8 X 43 1.620,50.221  0.062  0.908 0.002
BLEF A 1.000,31.000 5.062  0.032 0.140
R X A CRERED 1.289,39.949  20.327 <0.001  0.396
A ) fi 8 X 1.742,53.994  6.734  0.002 0.178
BLAS AN 1.000,14.000 3.357  0.088 0.193
8 X 3, (T 1.406,19.680 6.987  0.010  0.333
A 0] ki 8 X 43 2,28 1.920  0.165 0.121
GRS IN eS| 1.000,14.000  6.094  0.027 0.303
AR FFE X3 CToiR ) 2,28 17.745 <0.001  0.559
A ) fi 8 X 1.288,18.028 1.818  0.195 0.115
BLAS A 1.000,14.000  3.511  0.082 0.201
P DX 4 CRERED 1.238,17.335 15361  0.001 0.523
A 0] ki 8 X 43 2,28 5292 0.011 0.274
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—
Q
~
—_—
o
—~

1T * 3 15- '
= s * ns ns B Male virtual chatbots
: z 10 Em Female virtual chatbots
%5 10 -
» o
(7]
[}
3 3 57
= =
3 5- =
: £ o
(=
g 3
= 0- = -5 1 ) 1

Parietal-occipital o1 Oz 02

Kl 4-7 Lot P100 ~FI RS
4223 P200 LER o h

BT 24, TEHARIG X A B 2 R R 44 ERNE T ESR,
FRATT A B3] R UMD AL 24 N ) R 308 X 338 2[R A7 ¥ 3 158 HA8URE[F(1.605,4
9.769)=3.471, p=0.048, partial-n2=0.101]. & FRLERER, LR RIIRHL
NG R P200 PEIEBCR T BB RIR LA A, H 7 5T B34[01: p=0.13
6; Oz: p=0.119] (&l 4-8 Fizs) o

-
o
]

ns ns ns B Male virtual chatbots
8- T @@ Female virtual chatbots

Mean amplitudes of P200(uv)

o1 Oz 02

Kl 4-8 FLIF X IF I P200 P54 I
M MR AR L2 N BEAT ELBN, RE A0 L 28 A 32 RO ZE AL,
& 32 2 [[F(1.000,14.000)=4.756, p=0.047, partial n2=0.254]. *f 45 B EIR, &«
PEALAS A LL B LS A7 R K P200 83 [p=0.047] (Wi 4-9 FioR) o 7B
ABDX I, K AN AL NP0 38 DX 3 DA R e AT T2 TR PR A2 AR FH 250 A 2
o US55 BRI N BT TR, 75 HARX IR A KL
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RN o
< 10+ ES )
= Hm Male virtual chatbots
o
Q 8- B N mm Female virtual chatbots
o
‘S
o 6
Q
3
£ 4+
Q.
=
c 27
©
(]
= 0- ;
Occipital
4-9 LPERHRRT P200 PR TE
+ 4-4 P200 A I EE M E T EZEE R
Pk FSEN H F P partial-n2
HLas N7 1.000,31.000 1.280  0.267 0.040
AX 4y
i X 4 CRE ) 1.241,38.484 1.654  0.208 0.051
P ) i 8 X 3 1.605,49.769 3.471  0.048 0.101
HLas AN 1.000,14.000 4.756  0.047 0.254
PR

o 3 X 35k (R 1.085,15.195 0.164 0.712 0.012

A 90 % i 518 [ 45 2,28 1.859  0.175 0.117

4.3 +Hig

FEAE T B3 1D AT A B R UL R AL 2 A P ) S 25 5 i Y (R 48 P R
TV B, A R AP AR AR, AATHBEE A8 Lo PR R R AL 28 N
SR, 2475 S8 BIBA A VE AR, 53 A0 2otk e i R 2 I Hh 5 v P8 FH e
I RHLES NI B, AN SR R R8N e — D AT RERIARREE, KB
Kblas NI Lk —E#OA g Loy 3, A B X 5JATHRI SR —
B B IR ALES N SR 7RI R . B, it ki 2
Lot AT LR RE LI R AL 28 N BT LI B 55 1 R SR LR N o
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TERR TG B N7 THT P 500 22 S AE W0 B I8 T (00 DRI B A1) 7y T e o =2 )
RVETOL, A SR A ERP BEA G347 R SR AL A5 A PP Al i 72« 3RAT 1A B
TG HEEARTER R ZR, IR LA A B B R AR <5200 N100. P100
A1 P200.

N100 5Py RIBARE FIBURIEAR 5, JF AT DURE R BRIEH 0Bl X
THERR, AR ER, ERBEREIEE, EROIRILE AR ER N
N100 FRIHRIE, XEERENLE NTEARER S THARER D). BREmE, 5
LA AR LS AR L, TV S RS N 51K T SR N100 HRiE. 1X—
giRkmR, PSR E B EENIIRAL S A . X S ARE- 5 T
i, BB PEREMA T 5 MR A R LA N AT AU, 1 7 BN T 2 I R B
SrECZh 5 PERE AU R AL A8 N o 5 5 BT I TS RE AT A B - 91l 0, Bakar (2014)
RN NZ IR — 8, R EE S R m 5 — 8 S 80T E 1
AR 6 A R K U B v 00 XM ) — B AE N S LA N LB T R AR AE
Pitardi (2023) HIRFFEHE—PAESE, A-HLEs N RIVET — ik 5e AR sE AR i R5CR
BU, Fk, M5 HgAAE BIFE VLR AR, 5 B R LA A 51 T 5K )
N100 #RME, X A] LR e 15 R R IE 2 1 e

P100 55 4bFEAW B AR B R B R A A B, Guit g UK,
TR DL AR B, R SR L3S N PE R AEAERL | TR 23 B35 5204 P100
J5r s B REAOII R AL AE A AV REAE BB L T DA A U ok . SR, 5
TR AN R ANAHEE, o R R AL # A 75 K BE R P100 kMg, R %
PENLEF NI T S 2 A P R R I BER . —Fh T R, oA RS R B
AEAE L B IRSS AR B HOAS BE, T2tk AT AREE AR O HE 55 1 R AT B iR
RO, ) ig v, 5B MERAUIIRALas AAHLE, PRI R AL &8 A 245 580
RERAR, X' SPEOREI LM EE. E4 Seo (2022) MIRFFRHRE, i
FAMIN R A3 N L 53 1 DL R AL 28 7 A B8 22 [ Do A s k31, (R, 4 A P
FRVERAE BT, o R R B s N 23 51 & S i) P100 FE3RAF B £ iR /).

R S R R, A AR R B, PRI R B a8 AAERLH L TolAL
L 5 R R I R AL 88 AN 51K T S =) P100 JRiE. — NEEMRE, HT &
PR 5 H CVESIAR R IR LA AN RO PERIRALES A B E AL, Lotk i
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PN RAL A AR 5] T B 55 1 AL R AL N B 22 B3 B2 B2, FRATTA 25 R
5 Eyssel (2012) [FFFE—FC, At I 24 5 [F 14750 1) RESDL0 R AL #8 N B Bhi,
Z5F 7 TEIFNEMR, JFR 7 ERPGOHESETR. X IR A S
DR PRV A RS 95 E 191 ) e AN E L P g X R 7 W e S A< s W a2
AR RHLARN o

P200 5145 M = M BE B SRR ORI, BT RN, MR RE AL R L A8 N
b 5 P R AU R L8 NAERE I 51 1 BRI P200,. 3X 3% B 22 P RE D IR AL
ar NG| B8 2 R R R X ATREE, oI 2 PR R B ANy B R 4T
FINTE (Bl A ST IRBRFEAHME D B, BIE RIS 20— a5 R4
[F] T 50F Ze Ve R FUATL 28 N 20 Be B8 22 (3 = 0 3 . R AT FeaE e, (0 Lot s &
(T SEAL LA 55 P 75 5 (0 o SN EE B 5| 7919, gl (i Fi e, M L
YRS, 2 5FEWERIIEMETE. BEMAIRARKED, ok, #ililmA
A Ltk SRS AL B A SV S B8 NS H SRR ) A FIE RS G4
(871 X Setft 50t — 20 S T IRATRIBE TS5 R o Lotk e SO R AL 48 N EL 55 1 R 41
B RAL 25 N e BEA IS 2 (ARG 4 . DRLIG, otk REAUI R L2 A\ 355 R B8 K
P200 #iE1E

YRR Gt 45 R R, M R R ALES AAERE 51 % T B 53 M R 409
RML#s N FE = P200 FRiE, X SR 2 A ik b 53 MR 3 D03 2o 1 j UL R AL
BN o XA LA AUNE-TR 5176, BY Lot i ) T 5 458 A ) Fe
RLERN BB BTN ORI, NATEE S 5 3252 5 B0 1 22 T8 il RN 1 €
KA —FHLEE N . BRIl, Z45 1R, 5B MR NMRILE AL, 2otk
IR N 5] 1 5 22 v S SR AR AR G 25
44 RENT

AFEFH ERP HiARIEDT T ARSALES A B RATL 88 A AT A A
SO JRATT B AE SRR AN 1 A AL IE P 52 m . 25 R B, PO
FEADIIN A28 N B4 o B G 55 1 R 4D R L8 N B 52 o e M iR I B vy

A R R AU DAL A N RO 1 55 PR AR O AN I A RIPE LA A
IR RIS N BEFURIL, AN TR, VRN A7 A T 4K
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b, MR WA T BRI ORATL 2 A R 6T P A 2 3 3 0 2 1R 5 e 2
T (1) Z7E 100 ZR 74, ML T —/ MRS MBTAERT B, e N R A
DR ATLAS N A ) P 22 e 1 o 2k RE DA R AL 2 A L 55 P R 4OV R AL 28 A5 1
BB R TR MR RIS NS BC T 58 2 IR R B, 1 5 P
XF FIPERLES N R BRI = . (2) 16 170 & 270 2200, #4777
ANV AN BT B B AT SRS IR DL R L2 AN B B R A . 5 T 1k
FUIMRHLEE AL, LR RS RALES ANHE I T S 2 HVER T, VA Lok 4
TR A28 N e P B B o Lo PR Lo ik R AU R A28 N 20T 7 50 2 v
Ol AR, SIESHE 0 SRR N EC T 5 2 R B FRATRIRE 5T
2 N RN AR NN B B e T SR . Wit AT DASE At T AR xR AL B
NAPER PP IE S, TS 5 5 )77
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55 RENEABANLSEXELTHEES MR

WA BOREI AR, Hlasi) EAME H 28N R, EATE g WA T HAE M AL s
PERAR . Iy, RS HLER AN BERS 5 NI 1R S 542584, ICRERIBTEBOF
AR AR XA RIS A A, =AM RAAN AR A, RIS R
SR AR IR, SR, TR TS TS AL B APLAS B AP 5
METE T 1 S AN A o DRI, AR BB AR TE R T i 55 LA AU AL A1 G P B A6 P M
MPLIN T RE RN, Pz AALAZ B o () FH P AT i R T i ikt H A
AR ER PR SRR BT, PABRTT IR HLas AR TE 5, R N tafion B
AR, T FH P ERASE P AR B T PR i VR D DRI A R o AT T e AL L ) I F S
WS R TS R, LS N A ERE P B SR AR N s, R
IR 55 WL NAUNAL S B T P AT 9= B2

5.1 FXHEESCISIEiT
5.1.1 #ix

SLERAHSE 34 A EBULRE R EERR A (16 B4, 18 L) 55, #H
RERF 17 £ 27 A% (M=20.68, SD=3.092) . SIGH & (IR A4 2024 4 1
H1HZ 202441 H 18 H. Ara ik SR, Wr s, HIEsLiar—ng
T ARE T R BERR . AL, BRS04 A AR, FRATHERR T 8 2 51 k%
LIGHIB R . B2, FRATSCERM R 27 N, WIEHE 34 N $R7E T IRsL
N7 BREEEMERZETE, 7 s5IE080. LR R)E, RN
ZHRATH, AR 50 oMz . ARSLINAT B BT KRB
AN AL o

5.1.2 Lg%

(D Ml NFa
ARSI AT FH B2 SR A | E K A B LA N Pepper, HAE AMLAZ B 40384
Z WL« Pepper HLas NAAA AL SN & 11, @il 5-1 s AWMU Z TR
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A, HPA RS, XUE, KT WIIRET I, HICRgMAE. TEE A, XK
FIThREME L BERE G N 2 A 5. 2017 48, BE SHAATESI pepper Hlas AMEN
BT MRS HLas Ny B b et 2. BT X — sk, IATBHA RN A
ST RSB N . EASZ T, FAI7e M Pepper (52 H.HE 1AM 4ifE
Ve, T GAEROE A RN, WAPAR . AR At SH0AEET
AZH., DARFTUNAL A s P 0 e R R R

S ——

g
)
-

! _{l

=
e

&

P 5-1 Pepper L&A
(2) MR

SIS T 32 il XU %4 (SmartingPro) KKEEH S5 Pepper

PLEE AL BRI HAE 5 o i BB URORE: (nll 5-2 (@) i)
32 3 i L B (] 5-2 (b) Fian) < PC i) Smarting PRO streamer %4t (11
K 5-2 (o) i) MEFERLS (I 52 () fin) 4k Mg B3t 34
AR, Ho AN, —MEANSE B, HR 32 MEIERE R 10-20
ARG HA . EE RO RN 82x51x12 22K, BHE/NT 75 38, ATRREAEHL 10
NEF o WEF 5.0 SERCE IR PTSE MRS, AR RRAL 24 A7 HERAIHER(E 5
KB, DNT IV RIS HEE L KT 140dB B3N] . PC %l streamer
REHRAE S T A Smm s B w1, LSL SE AL . BRiT e %4l id
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LT RER SR A A8 S

SKAZHL DA R =4 RIS siB R R S D Re,  IF SCRp AR .

o

a

K 5-2 fiki i e

5.1.3 SEIE#R

A2 B0 A O AE TR FEAU AL A €0 FH P A 2 B DA R 22 T 3% 3 o
A HIFEE o SRBX — H R, FATH Bt By 7 RS HLEE A BIF AL A R BT K
BARTY FAN NI IR S N S AR BE R S5 L N A AL

FEMRIBT I RE T, AT E S T Jeni BN A GRS 7L, [R5
& Pepper Hlas NHIDIRERFIE, DABERiH: S v Rk si 5, WEMP 5k
FHLS AN R THS112 . T EASE BB E A AP E
A 5-1, ARFEBSRI ISR 1. JNTHBR SCA A B 2 57 vl Re s R0, AT
BTt B RSO ) N — 3 JER AT O . A, ZERRE
PR R S LA AR BE SR <8k, AR5 RRIE, AN AN TS Al 95 L% AU
A I BE N ASA ) < E N “BSERRIE, DURIIAS R s i TR
ﬁ%ﬁﬁWﬁﬁﬁﬂﬁ%?Pwmﬁm%A AZHMHA T Choregraphe #At: .
Choregraphe MY BEW IEH;: Pepper Hlas N, L RESEHS AT AL ALAR A HPIRES

R 5-1 ANNTYER ST AR S5 HLas XS SCA
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KA RFP X
R &

gl A SO, BURBUNL. LRI RS, VI i
SN S AL M LY AT PR Y GOk

e RS
ks A B, AL BEATDLRIA ORI LU G HE A
B,
e A SR ERE E O, R

Errhls A R IEOTEIE A SRS, R AN, RS AT
B BRI 2018 4 IER U IS A MBS 5 I Y
e P, AR 0 R B A
Erhlse A MR AR AEEGRTER, MREEEMNTR, BEEE
g, A E IR TS . BTS2 SR .
o i, FBHZE 4 LW
b A B DUAE(RTT DUR FHURE M ARER AR, R
G A AR, (B R AR T T

e RELTLRINT -

Ereps A FEIFL BN RECABFERTA T HRTERNIL. b
P4 ST T E TR 201 5% . AR RIS, 129
HEA ARG B BRI AR
. R,

Erra A EA BT ERMORIZEN.

N T RIS BT RS AL s AU A R RCR, A2 IENSEI T RERT, WE
Fo# K S B 7 20043 [ 25 i 73 44 P BEATRTIN . A ORI R A0
[ TE, DA ORGSR IR 2 . WG E s RS R A RE
RGP S RAE, SHRAMERNTNERETIRT . SFiaik, XERERRE 7
FeitIBTT IR S LA N, RENS D BI85 Bt 5 54 55, AT 19 B K SIS )
1571, WEERE CIEESIXANS N e lES . Z5EEYE S 2 s
BRI —A, RIRERZH5ERYE B BRI WG W& H A%
EOIRNAL S RO BRI, 380t 6 AN, ok 3 ANET & AN AL &5
N RIS EAKU, EHLa NEBR PN, CZHLE AR TR, “i%
PLER A MBS R R 5 7o = AT B AR R HLEE N “azplas AX 3
K, ER—AMREE”, “EHSAMBE—RESIEQEME” , “iZPLE AR
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ZIMRGIERRY , ERN likert7 MER ., HELRER, IPAZIHLEARID
NFFHETR 47 8.2 8 TAKFEAS RS 70 (N=36, M yen=4.43, M jus:=5.44, p<0.001),
PRAERIBLES N HAKAERFIEAS 20 2 3 5 TAN NRFIERS 78 (N=37, M ppsse=5.20, M
wse=3.97, p<0.001) o BEt, A CRERIMERTE KT -

5.1.4 SLIGRIZ

ARSI LR TR N AR SE e S AT, SEg s elIR RAF, HIoH s+
o, JFBC# S BN F e e o SR N DOBIE Bl CE N SRER =, B S A L R
KRN E, ERMMELBREZS5E, S&LRMERE.

Jibi RSB HE SR B B, B ZEII Sk IR TSk e, SRR ARLE TR T (K S A
E15 Pepper Hlas NORFFZT 80 JEOKERE, 1K 5-3 Fras. P4 B PRIk
FEl S F I, IR RfE Cz RiALE . HZIRE R 10-20 Frvte, 20K RIS A0 RN AR
e HEITIF PC ¥ stream RGEMIIFR, MEFEw a5 AR DTE O B
FESHEHAESS i E, WERNGERIEI, HEPA 34 DB ifE R Rt
MR TE BEG 55 )5 ARG MEORIRBIFFE WAL L R RFASD, JFER
AR AR Z), REE IR .

SIS TR AT, Bl T Mg AT MR E T R (W0 5.1.3 FhaIA IR =)
IERSER AL 2 NG 2 RANARET T IRS LG A KRBT RS HL 4=
No B, POAFELHE 60 PP LUSUR Bk, MEEMRGERE, WELBREr
SARMEPCATTIe S LA NS PO LA N SPLEE N S IR N A . 58
BEHR )G, ZRPAESEZE NS, EWEDLRS R, HREEREET
Jiang15E NEER U 1. Escied R, oStk ER)E SANAH . R R
BN R, S Bl S48% )5, il ik ERpLEs AL
LAV APAT N AR o B SERRAE A 5-4 Fos
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K 5-3 T HSEE RIS K

s
15 SiE |
X E.60s
. EVCED
£ A%H |
1K B.60s

ENYET
3z | s
BARE | e

“ER
\ EHEa)& .

K 5-4 ERy7 AR S5 HLEs AFUNAL iy 60 SE IR RE 6]

5.2 e B IR FuAL IR K FIE R EY

5.2.1 MNERHETRALIE

A I FL (EEG) {5 5 7£ EEGLAB(2019.0 fi A7 T _HLAH 1 MATLAB2020
AP e, EEG 18 5 T BP IRIEAEAG 3.2.2, EEIX LT

(1) WEMWIEPEN . AEBCEWIEIENN 0.1Hz~50Hz, B 0.1Hz B TR

H IITE T 25 BRARAINE & A — L8 A BE B4, Eh PR AL OBk SR INGE S, %
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H S0Hz [ H 2 LR m i, Feun IR R TR 5E . Gl X R (115 B RS
A R EUH 30-50Hz ) gamma 3 BHE 5 .

(2) Hdam B B ERBINES: BEG 55 %16k 2s KW EEG 15
T, EREA B S R E RIS S, DMEREE i b .

5.2.2 FXERHFEFEEN

WHEE PR 10-20 SEAL RS, 32 D Ag/AgCl itk (FP1. FP2. F7. F8. F3.
F4. FZ. FC5. FC6. FC1. FC2. C3. C4. CZ. CP5. CP6. CPl. CP2. P7.
P8. P3. P7. PZ. POZ. Ol. O2. FT9. FT10. T7. T8. TP9. TP10) #ii &
FEAF N[ i X 22 )2, 1% el HRAT 5 2O 98 R i Dh R ahhe it 1 8 B (0 s ik
Bl A B F Bt o

28 3ok o F B VA B D 3R S, AT Dod i s B AR (FFT) K (e 5
OB ESRAT Rr  H25, A 5-1 AR EEAMRB I ThRE % . FH]
52 ARTHAFSEN av By 04 8 Ay T FHIRERFFE (Eov B Eov Es Al
Ey)o i )a » B IX Le g SRR B8 4H 5, T Al Delta(0.1Hz~4Hz)  Theta(4Hz~8Hz)
Alpha (8Hz~13Hz) . Beta (13Hz~30Hz) 1 Gamma (30Hz~50Hz) F./F4Hr,
W 5-2 Fiome

_ 2F(X)F*(X)
- fsn

Hrr, PAIEREEE, X NEEG{E5; F PR EMAH,; F+*X)N FX)H
FeHE, s NRFER, X HEE 1000Hz; n N EEG 15 5 % AL X BEEL 1000,

(Ea = Zfa Pf

Eg =Yg Pr

SEg =Ygy Pr (5-2)
Es = Xrs Py

\Ey =2, Pr

AA, PR £ FIIRIEE FEE; fon 5. o . £, 8 av By 0. 8 Fly
TERARVEE . HoA

P (5-D
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( 1Hz < f&6 < 3Hz

3Hz < f6 < 8Hz
8Hz < fa < 13Hz (5-3)
13Hz < fB < 30Hz

30Hz < fy < 50Hz
AR, BTG (EENETZ5T) KRR 5 i Ak
A AN SRR F P8 S R S 3RV DL R AR R 52 e o G0 SR 53
Prid R R ERTEAG 6, A4 Greenhouse-Geisser £ IE#EAT /%%, LAHIfRS T
45 R IHER I . BOE vt = B KN p<0.05, FE St o A A SPSS22.0
B o
% 52 WARIR IS

fabs E X LX)
Delta i 8 W, MR SIARAL 1-4HZ HZ
Theta i 0 3k, MiHLTEENSNE A 4-8HZ HZ
Alpha a ik, Mg B )y 8-14HZ HZ
Beta I B, MWiHEENSIEA 14-30HZ HZ
Gamma J¥ v, WHIESBEER 30HZ PLLE HZ

5.3 R ot

5.3.1 EMER S

Pz B AR Ge vt 25 R R, AR R R IT IR S5 HLEE AFTAD N AL R T iR 25 WL 2%
NI FEVES 43908 6,373 6.461 (3£ 5-3 Fian) o HHUEFTIHL, FHPXT TN
RIS N2 BARm R, HeEfzmBEs —EnES. AT
B BIR ARSI NAEETT Y5, WAA O 2 SRR E E R,
Nk, FATHAT TEEWE T 208, HERER, WA ERERRAEE
[F(1.000, 33.000)=2.147, p=0.152, partial-n>=0.061]. %} bEc4s B ER, (b AR
BEIT RS HLES N EEARPE R IR 55 WL s AAT BE R 32 2, 22 il 2 2 (p=0.152) .
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R 5-3 HEREEENETT ZEHrEE R
R M brifEZE HHE F P partial-n?

kA7 6.373 0.655

1.000,33.000  2.147 0.152 0.061
N 6.461 0.706

5.3.2 FNEER DI

Delta fixi AR BRI B M7 Z A5 5, DLPHSR 2 fos . 7EAUH X, &
7 MR 55 WL N AL AL A €6 ) 32 2508 238 2 3% [F(1.000,26.000)=2.646, P=0.116,
partial-n?=0.092] . K {57 & 1) 3= 2 N AS & 35 [F(1.000,26.000)=0.498, P=0.487,
partial-n%2=0.019] LA & JIi 55 ML 28 NN AL A €6 5 K A7 B 28 B8 A i 2%
[F(1.000,26.000)=0.152, P=0.700, partial-n2=0.006]. FXf #4558 EoR, 1b ARIEE
7RSS WL N LLAK A S RO delta U Bi[M=149.96, M=247.81, P=0.116]. fE
JFC Al DR G X 42k e T 2. 2 5

Theta il LIRAR I E IR T Z 0T 463, WMk 3 fos . FERTAU ) K2
X, BEITMEH B/ ABMANLMAESES KA E WL E RN EH
[F(1.000,26.000)=4.471, P=0.044, partial-n?=0.147], 1EHL25 N NAL €0 1K) 308
AN 22 [F(1.000,26.000)=0.591, P=0.449, partial-n?=0.022]F1 K i {7 & ) 3 2w A
225 (1.000,26.000)=1.626, P=0.213, partial-n?=0.059]. & H. RN {45 SR EoR, %)
TAKE RIS T RS HLEE N, B KM FP2 HE FPL BEBA KK delta B
[P=0.050], MIANANBLEESTIRSHLER N, Bl KNG FP1 5 FP2 AL & K delta Bt
AFFEAERZE T o T RMN 0 FP1 AR S, A NZYERST AR HLAS A LAk ff: 2 5
REVS K delta P BL[P=0.110] B i3 . SRMEAIT X, BT RS LA ABIA
b 8 1 5 RGN A 38 25 [F(1.000,26.000)=2.713, P=0.112, partial-n?=0.094]. A
A7 B ) BN A B 35 [F(1.000,26.000)=0.007, P=0.936, partial-n><0.001) LA K AR 5%
BLAF NAUNAL A 5 K7 B A8 BN A (.38 [F(1.000,26.000)=1.171, P=0.289,
partial-n?=0.043]. Mt4h, B RS R EIR, AN ANBY RS WL A LG R ST B IR 5 AL
NGB RERE) 05, HAPr & [P=0.112]. EH A X IsA I 25 R o

Alpha fixi FEFR A7 I B S 5 75 Z2 e BT 45 58, LB 5% 4 B o TE BT AT AR R 2
FErHIX,  BRI7 R 25 B N AU AY A €515 DR 06 B8 A 7 B S5 14 28 B30 RE [T 40 A3
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B 2+ F(1.000,26.000)=4.468, P=0.044, partial- n? =0.147 ; k& M :
F(1.000,26.000)=4.597, P=0.042, partial-?=0.104]. AR5HL2e AN BIHUAL A 0K
2 T H B R A 32 %08 [ AT AR B 2 F(1.000,26.000)=0.013, P=0.909, partial-
n?=0.001; FLM: F(1.000,26.000)=0.614, P=0.441, partial-n?=0.023]. KMif7 & o
KA B IR S AN [ AT A AR JZE ¢ F(1.000,26.000)=1.975, P=0.172, partial-
n?=0.071; ®LM: F(1.000,26.000)=3.031, P=0.094, partial-n?=0.104]. ] 5% 0 &5
RN, W TAKEEITIRSHLA NI S, #iX FP2 ZELL FP1 A TE RN o 3
[P=0.052], TMifE Ol 5 O2 Z[AJFFRFIMHZ R MANANZIHEEN, HkAE FP2
5 FP1 Z a3 AR B B &) 2 7 [P=0.632], 1HTE O1 5 02 Z [AfF(EH] i 2 7
H Ol Lk 02 R KM o . SRMERF X, BT RS HLEF NS 1
T RGN BT 25 [F(1.000,26.000)=2.303, P=0.141, partial-n2=0.081]. K iif7 & 1+
RN AN 2 3 [F(1.000,26.000)=0.055, P=0.817, partial-n2=0.002]bA A Il 55 H1. 28 A
NAL A 8 5 K A2 B A BN AN 1 3 [F(1.000,26.000)=1.439, P=0.241, partial-
n%=0.052]. Ak, B EEEE R EoR, AN ANTLERTT IS5 AL as N EEAK 2 5 i BE K
(1) o PE[P=0.141], HIE R A8 KA X IR K 0402 52

Beta N FEAR bR E M E T Z T8 R, W3R 5 B, 7R -, B
TR SIS A AN A GBS XKW EF AP RN E KN
[F(1.000,26.000)=6.523, P=0.017, partial-n?=0.201]. AR5 HL2$ N HIUAL f 634
FEH B B A 3 RGN [F(1.000,26.000)=0.294, P=0.529, partial-n?=0.011]. Axif7 &
W ARA W8 1 AR [F(1.000,26.000)=1.817, P=0.189, partial-n?=0.065]. 7EFLIX,
KA B A B 1 3 RN [F(1.000,26.000)=5.045, P=0.033, partial-n?=0.163]. I%5%
BLES N I FL AL A 5 R ZR I H B 5 19 35 2408 [F(1.000,26.000)=0.118, P=0.734,
partial-n?=0.005]. &J7 MRS HLAE N FUNAL A 65 K Ar B AN 715 B I8 1) 28 B340
[F(1.000,26.000)=1.413, P=0.245, partial-n?=0.052]. &xF 45 B8R, #A00 O1 t
02 WK R B #[p=0.033]. fAIABN LR EIR, WHAKPER BT iR S5 HLEE AT
&, FC2 b FC1 R KK B #[p=0.038]; Ti#ikx T1N NFUHLEE ALE FC1 55
FC2 Z [ ANAEAE 35 2 5 [p=0.940] . £ oAl X 3 A 2 L 45 35 5

Gamma fix FFAR (1 B S0 57 22 0 A SR, WM 6 s 7EHh g4
e, BRI RS AL A NS NAL A € DR A B A7 W Sl P 52 HL 8O [ -5t
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F(1.000,26.000)=9.081, P=0.006, partial-n?=0.259; 1 4iH: F(1.000,26.000)=3.444,
P=0.039, partial-n?=0.117]. MRZHLEE A BTN A A €6 R I H B 58 1 32 30087
[ g - %t . F(1.000,26.000)=0.223, P=0.641, partial-n?=0.008 ; 1 % IH- .
F(1.000,26.000)=0.356, P=0.555, partial-?=0.014]. KMif7 & thAH B &1 35 RN
[ g - %t . F(1.000,26.000)=1.886, P=0.181, partial-n?=0.068 ; 1 % - .
F(1.000,26.000)=2.932, P=0.062, partial-?=0.101]. faj B 45 B on, *F Tk fE
RIBESTIRSSHLIE NS, ki FC2 Eb FC1 5K 58 K1 v B [P=0.022], Ti*fT
AN ARIBEST RS TUMLER N, BRAE FCL 5 FC2 Z [AIANFAE 1 35 22 5+ [P=0.488] .
XTTANNHLZR AT F . C3 b Cz 5K BRI v #%[P=0.030], 11 C3 5 C4, Cz
5 Ca Z A ToZE o A R A DX 48l oA S L 2 2 5

5.4 11ig

MRAE EWEE R M7, AT R ILTC R RLIE AN NI BT RSBl ae A
P ER I T B R RS2 B o AR, KRR BRI AR ST L As NI 52 E V73
7637, AT RS ML NS EE V000N 6.46, W 2 8] (1 22 57 B ARAY
T, A IR ARIE B Gi it BRI 85 /AR — e ESRWT, FEB T I 5,
PP X T AL NAUAAL S (45 52 B B AT Wl e, JFANRR ] 35— 2R, &
& T 7 M AR — P 3R 1 BT, B A i) R AN B 3
XA AT TR SR 26 AF N AR N AR BT AR S5 LA AL
A A B FFBAT R P 52 B AR B 25 52 o 3R 5 5B AT — 280 7 Ok THLAAL
Xt FH P 1252 5 BAT S35 5 (N L iR A7 AE 22 5, T RE Sk HH IR 77 320 5 )RS R VAT
FOR T BT RS NRURFIR TR K o BONS EERCHI A5 R B, AN AR BRST RS LA%
N T AKAE R IR S5 WL a8 NS 4532 1, VB IR 22 57 0F R I8 21 & 3% /K-
(p=0.152) . XA G~ E AR st , HPX TR LTk
FAES RN NSt CARAN AN FpA S e RS2 5 o IXM 4 PT E 55 =7 AR 55
RIRFIRVE S5 A 5%, HE T BE SEAUR] T3 52 AR SE REMS SR ALARE « mT SR AR 55 RIMLAS A
AN A LETT REDS K B 2 15 AT AR AR AL N

ARAE G AR bR 45 R B 04T, AR 7R T ERIT RS HLEE NS AL x4
NEEWFIHLHIFE T £ Delta RS I, FATE BRI X, AL
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) N R, R AR SR 1 B iR S5 ML A TE1Z KA B FH P 1
Delta Ji 753724 T AN FISEIA . Delta P08 5IR FEREAR . T8 R LIRS SO IR
A RPN, XEIRE N OAE—EFEE B 7R BT8O iR s =
Ko AHECTAAE RS HLAE N, AP ANZUNLAE N BE 5 B R & . BRIk, APA
T Rk TS0 « BHT P BB & T8 I 2 3 K, X —RNAT R i — 20
IR IIE .

£ Theta fixi B dEhs b, GEThor gl KL, FERTAH AR Z X3, LA
0 5 KM AL B L FE M T Theta P55 . Theta W 51012 2> PARIE AL FE
1302, R, X E R U AL A i R A AR 2 X R ThiRE, 2 T R
TP AR RE B 8L o (T RO 0 BT S, AR PR BUALAS ATE FP2 A7 B 7 K 1
Theta P& 3T FP1, XK H X TAAEBINL 35 A AE AL 31 04T 55 InF HAT o
BN S5 B o SRR X3, A A R N B, RN A
T IR 0 W= AR AN R R o X IR E LA e — B R b2 misE P 1
WA B LAk, BonS LA R, AN NBLBE ST IR S5 HLAS N 2= 512 BE KK 0
BECAK RIS N (P=0.112) o BRI, FHPXFARNNRCE B 2 01 B En . X7
AR TR, AN ANTUHLEE NG5 N — T S8 Wi i AN O (R T, AR P RS
F R A TS [FRE, N P ARG TR E M, X — BRI E R
BAIE .

Alpha X FRARFRGETHE SR R, AERTATTH AR B 2= DRI X, A A 1
5 R B[RV A7 A 55235 A ELAURE . Allpha 95845 R A JB0RA SR SRS I 11
WA R, AT RE B T KRS B AL B R . PRI X3, AL
P E RN W, HSOn A5 RU, ARE TR RUIR S LA, AN AT
KERM o P KR SAARRESHE AL LHATEZHE SR, 1k
bb, TSR TR HE R T AN AL i e R 8 B AR A BN [RL M, ROAK A
REST RS HLAALE FP2 AL BB A o P FP1 K APAREST RS HLES A
£ O1 LB L 02 7 B WOR TR o . IXiE—5 3 B f ot B P K iE
B HEAWTER

Beta fixi FEARIOSE REoR, 7 -, WA G5 KA BEAAE 2
(152 H A - Beta PO H -5 19 2 77 LA SO BRI SR AR FEAH 203 i sk o &5
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PR, IKEERAR S ML ALE FC2 Lk FCL B A B KK B I, XEWREMALA
L g DUAS R 1 7 =g ma AP A # . R, S0k pE AL A N TLE)
I, A PERS . BYEERR, £ FC2 LB L FC1 A E R, RIFE A S (145
R a1 Y S S s e i PN K A= S E S AT E N LY AL RS
E%f Beta W) B A WA, XA BE S0k X TE AL G AL FE b 1 AR A O

BJri, 1€ Gamma MiHFRFR I, SEEME LR ER, doR-AitFd Je X
5 H A AL 1 8 5 R 7 B )28 FLARR, . Gamma B H S5 @ Z0A AL R 18
$2. VA B IR i B RO T BAROSL A AT B, Ak A L BT RS WL As ATE FC2 A
BiERKERE y Ptk FC1 AL E ;s A N7 IR HLES ATE C3 LB L Cz A B
IR y W o AR R T A S 11 25 57 5 BOEE AN [R) Rl DX g 7 A AN [l 5%
i y YV B0 o

55 AE/NT

ASHIE T I B TR TC T BRI RS AL AU AL A st P AT N B
M THES. B, ATWE SN O FIERSRS IS B PUIRE T
HAAFERIG0 . AN N AR SSHLEF NARBC T KA S RE 5 A B K 6 sl 1X
RYIH AE S AN AR S NS BN AT e R 56 21 B vy RBUAR RE L o LIk, AAJIAN
TR IBOIN LA R AL A G gemia F - BRA RIS I B R . AN REFLAR A LE
PR T SRR 0 B3l , X R WP AN AL A e il S8 9 A 1 A R 2
5o BATRIAUNAC S 20 7 AT AR B = X, BEMTSZMR P IR R A 3 J
AR BEAh, ASFEHIAALS ot P K& s B A AR E . R )5, 165
ST AR5, ANRAR 5 HLAs AARBCT Ak AR R 5 B K o i s, X
WS AR S N BN AT 13 2 145 B AR (R a 35 (10 fi] S 2808 7y
P A FERAAL A R E Bl s B ARSI . )5, Beta M1 Gamma
b FELAR AR 0 45 R — 28 SRR TN AR B P AR R B RS . T P AE SN
W BB I R A R A L B AES R A S JOA F R « 25 BTk,
FERRZIN &S5, AL Cn] DL A SR 080 o AHE T AR PR AR 55
PLEE N, ANNRINLE NAETRIBOARN S A5 B AL BN T . AR & 5507 T AR R I H T
Ho X W IR KRS RS2 S E R L B T A B R R
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AMARIAEAT A Z R EF b, SEAERRE Z 0 A3 7 30k FECT IR
N P R 32N AR N, X S AR O R (5 B AN T BN
FNEES ST T AL DIAR G o
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E6E FLERE

6.1 Z5ip

ARSI I i BRI TR AL AN AR T F P AT e B P Sk 22
TGS IS . HFEZER AR LT = A5

B, B IRSS LA N AAGRE FEI R 458 F = e ma it ot . i e R, 7E
PRGN TGN, 5 s E B A I E 2 2T IR S B ds AAHEL, ARSI
HHIHLE A5 8 P200 A1 P300 HR1E K, SBOEREEGIN. 5 & ER ALK
FELEST RS HLEE AARLL, T EER AL AR 51 T S 2 3=y, P200 Al
P300 HF K. fEMHEE T, FA MR AACTEZRERTT IR S5 WL AR I
B s H =

FoR, B IRSS HLES ANERRRAE G AT A R R 7T . ORI, FE4
SN TS5, ot RS R ALEE A L 5 o A K ML 88 A 55 K [ P100. P200
PRMESE R, Ui M AU R AL AR e 1 S8 2 Wi S 3R, 51K T SR
. ZEBZ5F 0N, TS, L ERIRyLEE A 3%
M N100+ P100 AT P200. 53R SR, VMBI R LA A LE 55 1k R S S AL 2%
NiF 2K P100 A1 P200 515y, 3X 3 W 2o MEARONT [F) 1A REAR O 2k ) 2 30 H SE AR R
(Riffes, JERIH TR FE— R R X T B vgalin g, 55 1l
FALAFN L LV R T R A28 A5 510 N100 K. Bl B2 E s %
PR ECLE FIPECEAR, AR AbAT TN S 1 A P A S T

5, EER RS LA AL A I P AT e B R i 7S . SR, 7R
PREIN TIESN 5T, A FE RN OAE P &g sl b4 7 sgm, B
ANNBIBEST RS LA N R TE R 8 . 0 U a i LAk PRI ML 3 N Haeihn 3%
RR . XRIN AT RS LS NAETE BAASD . A5 BN AR 7 A 5 R
[FIINRIE T3 I, AN RN AL A e FE P R s AR VR A, B S5 AR B
7RSS HLEE NAS T, TERTARI B R 2 DX BTAEIX, P R4 I 0 ok a 3.
B B HE e MK oG SE SR ) BE & s TAERL I X S AN N BELES N SEHL, F P R 22 00 R i
PR a P LA e .
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6.2 EBRM

AT XS B S5 AL N NACKFAE AL BT AR 55 3 5 B ROBE 7, BRORERAS 1 —
FEMTTURRAR, (HIEAAAE—E M RIRYE, EEAFELLUN -

H5E, RN RILER IR E A AL AR SOERFRAERK AL T
HEA BIME T AR, H il AT T SR LI oK 2 B e, AT Rk 58
ERRETZ A 2R N 7RG E R RS R, RRAVIT TR %% R
ARG BE R SMBMLEARRIN, LUE At g A FEER IRk 55 HLas A
FUNACRFAL (1432 52 EAVE F > 45

HIK, T3 A RIRIE A AT BEBR Z 3 SEPR BT A 55 37 SR AN B 5o RVE AL
BEAT 1SR SRR 7T, (H LS st B B A VE AT 22 AR 1k AT RE TR e Al i A R Sk
B Y ITE R IR AR FE N 1% 38 S S . VR AT 72, RN T
BRI7 S5 I tp B I RE SR BRI AL N SE PR BT P i AR RS

6.3 ARREE

B5E, OB R R0 B VIR SERCR AN, BATIE R 5
KANNGL, BFEEE . RS AN LR G AR E S SN R, b,
PATERE R A ISEA R F 62 B, RN ST IS5 L NS . 1K
AT A AR NS T BT RS HLEE AR, 7T USRS HL s AL
TSN SR O R B TR S

HR, AERRIIFT T8 KA R . R InFEA &, HoT e s
WEFCRE G, AR LS R B A BT AT DAl 2 Al RIE R 55
ek, B, EARSSBAR B AT S5 B A o A R AT RE RIS R A 78 o 3
[l .
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R DX 3, AU -B 1.000,26.000  0.380 0.543 0.014
FLNAL A £ R [X 45 1.000,26.000 1.230 0.278 0.045
B 3% 6 Gamma FY & &5 22 40 ik
ESEN df F P partial-n?
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WA A GKHERL/AP YD 1.000,26.000  0.501 0.485 0.019
R CRUH B R 2D 1.000,26.000  1.541 0.225 0.056
FINAL A 10 K [X 45K 1.00026.000 1981 0.171 0.071
WAL EEBARAZD  1.00026.000 0593 0448 0.022
KX i) 1.139.29.609 0718 0421  0.027
AL A 10 K [X 45K 1.170,30.413  0.206 0.691 0.008
WA GKHERL/AP Y 1.000,26.000  0.223 0.641 0.008
ORI X3 Crpr sty ) 1.000,26.000  1.886 0.181 0.068
FLNAL A 10 K [X 45K 1.000,26.000  9.081 0.006 0.259
WA GKHER/AP YD 1.000,26.000  0.356 0.555 0.014
R X35k (e et ) 2,52 2.932 0.062 0.101
FINAL A 10 K [X 45K 2,52 3.444 0.039 0.117
WA GKHERAP A 1.000,26.000  0.155 0.697 0.006
R X 3 Crpr ey ThE i) 1.000,26.000  0.009 0.926 <0.001
FLNAL A 105 R X 45K 1.000,26.000  2.514 0.125 0.088
WA A AKHER/AP YD 1.000,26.000  0.183 0.672 0.007
R4 (Toir) 2,52 1.370 0.263 0.050
FUNAR S €% R [X 3k 2,52 1.936 0.155 0.069
N GKAERAP A 1.000,26.000  0.005 0.946 <0.001
R A CREH 1.000,26.000  2.812 0.106 0.098
FLNAL A £ R [X 45 1.000,26.000  0.462 0.503 0.017
N GKAER/AP A 1.000,26.000  0.916 0.347 0.034
R IX A8 () 1.000,26.000  0.347 0.076 0.116
FLNAL A £ R [X 45 1.000,26.000  0.299 0.589 0.011
WA A GKHER/AP YD 1.000,26.000  0.030 0.863 0.001
KI X3 At 1.000,26.000  0.374 0.546 0.014
FUNAR S 0% P [X 3 1.000,26.000  0.792 0.382 0.030
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