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f  Z. ASMR ( Autonomous Sensory Meridian Response ) , B Z P45t 2% R
B, RIGZARIRNE AN —Fr R A AT E B RSR, 5k, BAS) ER
F ASMR 5ALIR ) A4 4, 412 T ASMR J 4%, R LB R T3 84,
RAGBEMERET EG, SR ML R £ BEARBAIRZARE S8
Wi, 2R FRHAIE] ASMR [ 45 xF 2 KB BRI 09 % B LAY 2 ALR TR
5 TAE, AFFZ KA EEG (Electroencephalogram ) 3 K, # % ASMR J~ 4 /&
SRS, EEFEREGSEHR, SR A WA ASMR JER, MR
beta % B F & FTUA LB 4, dla kB FHBTNALE %, BES S AN
PR LR A 2% 257, WA ASMR J &0 2 0w B 5 47 284K, AT TR R
F A W ATHEEA K E PR — T A e, BB SRR AR
FIH ASMR J~ 4474 b 7= S fo s M 09 5 36 4R AL T 7T Ak
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Effects of ASMR Video Advertisement: An
Electroencephalogram Study

Yu Guoming' Xiu Lichao”" Wei Liaoliao' Liu Danjia' Xia Danting’

1. Lab of Cognitive Neuroscience and Communication, School of Journalism and
Communication, Beijing Normal University, Beijing;

2. School of History, Beijing Normal University, Beijing

Abstract: Autonomous Sensory Meridian Response (ASMR) is described as an
anomalous sensory experience that can induce a feeling of intense relaxation. In recent
years, global advertisement industry is growing interest in combining ASMR video
with advertisements for marketing. After watching ASMR Ads, many audiences report
more positive impression and higher praise of relevant products. There are not any
studies, however, to exam the ASMR Ads impact of audiences’ sensual experience and
neural mechanism so far. Therefore, we investigated the participants’ emotion and
attention differences between watching ASMR Ads and watching normal video Ads
by using electroencephalogram (EEG). The results showed that the beta band PSD of
watching ASMR video Ads was higher than normal video Ads, and the delta band PSD
of watching ASMR Ads was lower than normal video Ads. There was no significant
difference of pleasant extent between two advertisement types, but observably less

cognitive load for watching ASMR Ads. These results provide references for enterprises
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to deliver advertisements precisely and effectively, as well as possibilities of utilizing
ASMR Ads to promote products and brands in this digital media era.
Key words: Autonomous Sensory Meridian Response; Advertising effects;

Electroencephalogram
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1 3l

TER AR sl . REHE . AN TR Be SRR & R 05 B, ATy
Bel i, B bl i B A 15 BT s . X S BCE IR W PR Bk ER . BE R
b, BFEBBBREE, L, XSGR A TR AT, BT,
J R BRSO . SRR BT B ASE (virtual reality,
VR ) GRS (augmented reality, AR) J 4550 % R FEAHAY) 2,
JIRAETHT S BB RO . P0G IE A Bk, WAl & ry i B
Youtube FAESRGATER M —FRU: A K MEFIWE L4850 ( Autonomous Sensory
Meridian Response, ASMR ) #43i.

ASMR & —FhAe i PN P2 A B3R 67 18 A2 B TRIORS 0 LR AR, e
FEARLERE a0 3 & 9 I Sk B BTS84 ARy SEERey R~
BT MR, REAr ATENCUT ASMR J5IA A ASMR & 45748 T Rk

MISEI, AR HFAR Ty IR — R B A AR [ 1] o il DyRetE
WG SR 1% 4% AR (functional magnetic resonance imaging, fMRI) , R UL 24
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TRTEMA ASMR B, A B2 J2 A3 43 XA T KA BRI 45 ( Default Mode
Network, DMN ) 34, X6 AR D Re 2 PATERIFIMSEIRE [ 2 | o 8UFIE
SERIHAF MR AR, ASMR MURTE R4S EACAIAT: YouTube [ ASMR 44
REERZA 12100000 55, FEPJOURRSGE “mEnEremEsa e b s A T 20
() ASMR PSR4 € 3R A5 B 2k 100 T3 IR st o BRIZ AP, ASMR E#EILTER K
BB, PG, WA i [F] e B 5 . BN, IE K
AR, R, IS BIEXSAE, W ASMR )T MUBUARSS &, TEIR
SAENHEH T ASMR A, REIPAS L) SO . AR X ASMR
S, R KRR ASMR B0 A S AR S A RIVER, R R I B
WS- L4

XA NH-H 07, IBA BT TAE SR 5 AL FR8CR an
faf g7 TR A MBI 3 2 R AT LR RS . (R, CA MR e
HRCRME LA T 2RI, 451 BT R RS R I3 0 e DG
— AR, TR BIBRE 45 RE LR SZ A T A A ICACRBOR (3], Rl
TG SEAT g o TSR T S TR AR, I X A S
B S fmm i [ 4] o TR 4R b, s DRAEEE TR, W
X AR EE AR AR, TSR AT RE ™ A WSEAT R [ 5] o AT L, TSR
T A . FERAKCFRE R, 2O S BRI T, RO

KR LI, AG3E2E R0 T RO S 2R A 4 . BREE TR |
PO g 5 5, EEAMREAN BRI, E AR A sk, 153
MESSRAERE R B, T H, S5 R T AR E TS i i 2,
AR SLI I 5 SO T R 2 rP AR ASOR . X SEmIF T A R FH S5
MFB, 20T AL ERRE BN T BHERENA R . HTF A2 AR SERT
BRI LA B KM 15 BN Tk B Jevk B s FOR , T i) 5 2 J5 32 Ak
(T A 232 3 —E PR . BTSSR ) SRR IR AR JE— A MER

FIANEAN 2R 7 B 3E 5 7 HE e i D — X 1) B T B AR &
Pl SR Nss G, R TEA DA S MO R Er . 2151
SERPE L REN AR . AR T AR, T S E RSO E T . AR
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ZR2EP R (electroencephalogram, EEG ) $iA, HATHE A a] /3 HE %
FIE RIS [ 6] o HPaXE W EGAIUIIT, HFFE AT LAR] I 5 58 i
FORAAE BN Tl R . ARHE I S AN R g, AT A1 25 5 AN ]
FR T AR

G L 2 KRG iz J2 R 28 T [ OE  BR, AREA AR B AS TR] T ) oo g A
Wi B: alpha P Bt (8 ~ 13 Hz) | beta J% Bt (13 ~ 30 Hz) . theta 75 (4 ~ 8
Hz ) il delta B¢ (1 ~ 4 Hz) o 8RR B EEG BYSREE, 7] LIBEEMA
SN T —SEARAE AL . R4, E2A — S T T R R .
K EEG FoAR M 0 k3, B WA )5 i K T AU sha 20 BAFAE AT
FRIG: [ 7] o WiHX EEG fifilft (frontal EEG asymmetry, FEA ) m{if 2 ik
REXS T B AR ) — R AEA RO, [ 8 ] o 4 Davidson, Ekman 1 Saron
N (1990) 2 “Hair—ImlEE” #AY (approach—-withdrawal ) , FEA iX/~4§
PREETE G ShHLAE B HARER T G ke [ 9 | o BRI XK H AR 3R
Jil), —MEIEXGH . AR TR . NAT. RGN, WS T AR K E
MIAT R 2425 255 ( behavioral activation system, BAS) fI% 5, (03R48 TR EL
R s gy, —Mam2vE . R0, ey OGS, W BT AR
F JZ AT R 255 ( behavioral inhibition system, BIS) &z [ 10 11111121,
Hit, FEA ATRAE—@ RS PP AMALE R AN [R5 I GORH B R A | 531
SEAAT AL R 28 . SR Sar (8] [13]

BRI A, 53— WA MERFEARIE theta P50 JE 5 alpha S50 Y HE AR
(‘theta/alpha ratio, TAR) o TAR A LAYE ML BL G ff AL A6 HR . BIF5E R
EEG £R B85 U b 400 2.0 3L 7 fF 24k, I HAEDUAS EEG Bt theta S A
alpha P T LASAT S0 S WX FPAS AL [ 14 ] o JOvBROURT R ATEAN RS TAEAE S5
B BT ) A R B AR TEAZ I A B U8 fru s, A48 GO B £ ( germane
cognitive load ) . PIFE.C>HAA f (intrinsic cognitive load ) FIZMEL B 7 177 ( extraneous
cognitive load ) , = FHAM T OIAAHLEM [ 15 ] o JOIAEHI AT, alpha
WA (ERZAL) , theta ARG (EEAL) [16] o 74k, APRE
L TAR 9 FLAEC AT DA 850 s H INZE RN OB g A8k |17 | o BRIl 2o %o
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TAR {ERYTTEE, AT LIS AR .0 BRI

AT, EEG BOR EZHIIINE ) &R EERCR . X2 400 BUR BLAY 20 ,
T AS [RI I T AL RERCR . IR, ABFFERME ] EEG B0K, il %%
i L A5 U B D) e 1B EE 5 FEA . TAR F845, #RFEHRTENE ASMR 0t 5
Teid ]I FRLRZS, DIEEE ASMR 5 R RERCR .

2 Fik

21 il

A ERHESSEHE 2104 (B4, ©E104) , FHFER K 19.76
(SD =131) %, WrAHR¥ AT, WIS EM IS, JoR Mg &
TN M5 s S, ORI S5 AN RIE LT A T AR S0 Z B A 2R S T 5 42
T Bl A SC I AT SE AL T DL s R R ( Beck Anxiety Inventory, BAI) | Dl
B2 (Beck Depression Inventory, BDI) FIARML I H1H B it % (Positive And
Negative Affect Schedule, PANAS ) , HAS/3M405 | Fios, FrA gl iscs RO
I PR SERIMABAE AR . DA RS BE 30.76 (SD =7.09) , A
AR 22.14 (SD=739) , WEHS5E . FTAPHATE S I0HT4 & Mg R &
1, SRS T — B AR

F1 BERSES (M = SD)

Table 1 Scores of Self-reported Emotional States (M + SD)

BAI (N=21) BDI (N=21) PA (N=21) NA (N=21)
30.00 + 7.46 11.95 + 6.38 30.76 = 7.09 22.14 = 7.39
22 M

SR 18 ), L ASMR S RIREE )T S o, FEkA
FEIEA BBQ KEXGSE S, AN 40 ~ 60 s, 3 AMEA— LR IR R,
NI, MRS IR AR — 2

Se e BRSO/ R 13 355F, KOPif 3.8° , BITOM 1.0° , FiEE
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S3HEER 1920 x 1280, PSR B3 HE R 1920 x 1080, W%k 30 i,
23 #ER

PAXPEORWAE 18 W™ o BN 55, BRI — 5T UM I 17 = 9 45
FOART TRl , DA o FLSE A SE g 18] o IR S (I DU A BT, Wi e e
FEZRRG , WaIA TR 58 U B ASMR SO (9 F FRIFE,, DAILAE 4R
Koo BAERRE h ILEAE A, 230 R RIS MR R RS
MABRRIER” R RAMER" ORGSR . PR RUR ST .

EAP AT HSEE, 12 5 0 ilREA . A A B, 5,

SRR 2 BB Zhod BB R B ), SRR SR e

TEASCE i B AR BENLNTT 2B 18 M) 4

2.4 SEHNST

ARSZECR A NS, AR EH2A, 70 ASMR )45 55 )
EWAEAR, AT A iAW), T ALY 2B
Ap B A ) B A AU BEIK L D SRS B (wVY/Hz) , LA FEA Al TAR
:J:EI)F/_‘T_\‘O

2.5 HIEDT

PTE W E B B BHS 4RV E R 30 50 i ] E-Merge #1767, IR
FH SPSS 21.0 #4755 #r

EEG $E{# ] Cognionics Quick-30 32 F DC LKA ICTE, RKFEH 1000 Hz,
0 ~ 100Hz 5 58 o 0l BTN Ag/AgCl T LM, X BEHL M 22445 7E EEG 4 |
F IR 10-20 RGEHESIOL B . IC BT TR, ZEMIFLIE WS H Mk, BLHHTr
I 30 Hz IGE &SR, I UL I 2% . SRAT ICA TESIBRIZ IR DAL

% H] MATLAB 2016a Fll EEGLAB 14.1.1, #| f} 1-s 5& J& 1 50% & & 1
Hanning &, >R Pk 8 B it 28 46 (Fast Fourier transform, FFT) X} F3. Fz,
F4. C3. Cz. C4. P3. Pz, PA Wik EEG #EATALHE, 153 4 B

https://doi.org/10.35534/pc.0110050 wWww.sciscanpub.com/journals/pc
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RGP (power spectral density, PSD) : alphaband: 8 ~ 13 Hz, beta band:
13 ~ 30 Hz, theta band: 4 ~ 8 Hz, delta band: 1 ~ 4 Hz., X} F3. Fz, F4 Hi#
B P ENBUX frontal AEE, XF C3. Cz. C4 HLBRAGEE- 453 b X
central RS, XF P3, Pz, P4 MLAR A B V275 B TH X parietal A5, LIk
I — WG,

PSR EAE, SR A RXTEL (In) XF PSD G 7 IH—1k, SRJ5H 74
HLHR T SR Y alpha 15 PSD ZU(EWK 25 F3 AR IC SR AYEE (InF4 - InF3) , EPFE
F%i X EEG w M {LF5H5 (frontal EEG asymmetry, FEA) . JH Fz B2 Y theta F5
H PSD U {H [t I+ alpha 15 74 PSD ({, 75 % theta/alpha [t R 40{H ( theta/alpha
ratio, TAR ) o ZEit73HrRH] SPSS 21.0,

3 &R

3.1 BENK

TETA T RN, ASMR J7 4551 K BYERFREE (M =2.278, SD = 0.83) Al
fhiE (M =2.492, SD=0.65) X NHREL, Y¥IRT 2/hT 3. FAT LLAGE
TEWLE ASMR |5 ASMR SO0 B2 FE IR

X PR 5 A8 TS 5 TR R BCA FEAS A5G R B, WA ASMR [T 51k
FIBRRIER S i ) 2 A B 25 (¢ (20) =3.177, p =0.005, Cohen's d =
0.865) , H ASMR J 45 T35 ) . ASMR J 4551 A& B i 7o i 8 A5 )
HZmERARE (1 (20) =-0.125, p=0.881, Cohen'sd=0.025) ; {EHIE
HHERANLE (¢ (20) =0.980, p=0339, Cohen'sd=0.192) , 7EJ&F|HEE
HHZEFARE (+ (20) =1.564, p=0.119, Cohen'sd=0269) , TEMITLEIT
H2ZREARE (1 (20) =0.286, p=0.778, Cohen'sd=0.070) .

FEIRPIRD 4 RAEIRIRRIER S TG 0% 22 5, (R TE AR 2 JR B 5 Py
PR =AT5TH, ASMR 7 MR & Tl ), A3 s ol 2,

wWww.sciscanpub.com/journals/pc https://doi.org/10.35534/pc.0110050
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2 ASMRH& KRNG5 (M + SD)
Table 2 Scores of ASMR Trigger (M + SD)

K FE . ilbng AR e 5 M

(N=21) (N=21) (N=21) (N=21) (N=21)
ASMR 189 + 094 152 +0.79 228 +083 1.63 =059 249 + 0.65
fepul 191 £ 092 139 + 050 167 + 054 146 + 065 244 + 0.71

3.2 EEG

VOB B R Y Sk B AR AN <) 1 Bz e SR 2 (77452888 ASMR )|
W) x 3 (WXL E : frontal, central, parietal ) 4P PR 2 842 &y 22047
(two—ways repeated ANOVA ) X415 B A o FELESCHE D) 3235 %5 2 ( power spectral
density, PSD ) #47 T 41430 (W42 3 ), o 5255 (ASMR )4 | EH8) 4 )
FUK X7 % (frontal, central, parietal ) #IE2H NS B, 455 & PH

delta band theta band alpha band beta band

(1-4 Hz) (4-8 Hz) (8-13 Hz) (13-30 Hz)

ASMR 45

1 FHMAR &R SE R E
Figure 1 Scalp Maps of Two Different Types of Ads
#*3 ASMR [ &MEEHHMA K PSD #1E ( wV/Hz) (M + SD)
Table 3 Four bands PSD of two different types of Ads

ASMR J7 45 (N =21) T (v =21)
Frontal Central Parietal Frontal Central Parietal
alpha 0.60 = 1.13 -0.04 = 1.19 0.52 + 1.38 -0.04 = 0.96 -0.10 + 1.15 045 + 1.23
beta -0.89 + 0.89 -1.06 + 1.03 -048 + 1.29 -1.03 + 0.80 -1.15 = 1.03 -0.61 = 1.16
theta 0.80 = 1.09 0.61 + 1.31 1.13 + 1.49 0.77 £ 1.01 0.63 = 1.32 1.13 = 1.42
delta 245 + 130 223 + 1.56 2.65 + 1.68 257 + 1.32 234 + 1.61 2.70 = 1.68

https://doi.org/10.35534/pc.0110050 WWwWWw.sciscanpub.com/journals/pc
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3.2.1 alpha JF B PSD

PRI RN A RE (F (1,20) =4.046, p=0.058, 7’7 =0.168) ,
W X FE xR B FE (F (2,40) =12.233, p<0.001, °»=0380) , &
Bonferroni 32 47 3 J5 K 56 & P, frontal Fl parietal > fili [X. 22 [6] . & 22 5 (p
=0.030) , central I parietal P4 4> i X 22 8] . 3% 2% 5% (p < 0.001) , frontal Al
central R PMINIX Z 223 A EE (p=1.000) o J A 50X 538 R A
F (F (2,40) =0595, p=0493, 7°7=0.029) .

3.2.2 beta B PSD

U ERON B E (F (1,20) =5438, p=0.030, p’»=0214) ,
ASMR J 5 RIS ) S PR S Z B R 225 (p =0.030) , WA ASMR )&}
beta I 50 T WA L8 50 o B XA FR0 2% (F (2,40) =4.059, p<0.001,
7P =0.344) , KJH Bonferroni A TH G A, frontal Fl parietal B~ [X
Z IR 25 (p=0.028 ), central Fl parietal Pi-INk X 2 6] . & 2% 5 (p = 0.001 ),
frontal Fl central WX X Z [ 22 5 AR B3 (p = 0.613) o T HEEB MK AL
HHWNAEE (F (2,40) =1.029, p=0.360, 7°7=0.049) .

3.2.3 theta JF B PSD

R ERON A RE (F (1,20) =0.029, p=0.867, 7°»=0.001) ,
W XBg & B F (F (2,40) =7.054,p=0.003, p°7=0261), %
Bonferroni 3% 17 2 J5 K 56 % B, frontal Al central TR X 2 [0 22 3 R W3 (p
=0.765) , frontal Fl parietal P4 X Z 0] 22 7 A 2 (p = 0.085) , central Fl
parietal PN X 22 8] 3 & 22 5 (p = 0.002 ) o |45 S50 X A AN A B (F (2,
40) =0.755, p=0.441, 7’»=0.036) .

3.2.4 delta J§ Bt PSD

U ERON B E (F (1,20) =4.683, p=0.043, °»=0.190) ,
ASMR J" 5 FE @ S 2 M E 2R (p=0.043) , WH ASMR J7 5T delta 3%
59T AL, X R B (F (2,40) =3.271, p=0.048, 7’
=0.141) , >RH] Bonferroni {E#ATH 5K B, frontal FI central P/ X 22 [A]
ERARBE (p=0.471), frontal Fl parietal BN X 2 0] 22 2N B E (p=0.887) ,

wWww.sciscanpub.com/journals/pc https://doi.org/10.35534/pc.0110050
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central Fll parietal IR IX Z R 2ZHARE (p=0.055) o ] S50IX 3 HRL
MWAEE (F (2,40) =0.989, p=0368, 7°P=0.047) .

3.2.5 FEA #1 TAR

XFPAFPSEAL 5 1 FEA BEATRCOHEAS « K000 K B, WRNEAZ M) FEA
LRAREIE (r (20) =1.361, p=0.189, Cohen'sd=0.166) .

X WA A5 A ) TAR BEATBCAIAEAS ¢ K90 A 9, PRl 4 8 8 2 [ 1Y
TAR 2253 8.2 , ASMR |45 TAR i . I 1538 5( £ (20 ) = 3.083, p = 0.006,
Cohen's d=0.138) .

4 itig

AWFFEHEEE T ASMR T 45 Al ) X IR R S FE s 4 . TR )2 T
XFRZ AR, UG T —Se R R 158, ASMR 5 AR ) 576 00
Bz FIER, FEOR AT BRI, X EWE ASMR | HS1ERZ R
f) ASMR o HUK, ASMR 7459 beta I 58 B 7 43 4, 1M delta Ik 35
TS, fe)o, BAR FEA WA R B E2S, (H2E ASMR |45 TAR
FEHRIA AR T )5 . X R ASMR [ HLAT RNt | AS [l AL

PATEIIRSE KR, beta 1T ARG SZWr e 52, 3 H 5 NS48 kA 60 18 1o
Schimmack 1 Grob (2000 ) £37. T = AN4ERE AT BN RY | = ANHERE 5352 3L
W Chrbi—An ), “BEEMui” (SRS ) 1 CERSKMLER” (A —
Bk ) [ 19 [ AR AR BN AT | LI R (55 R 40 ( Mel—frequency
cepstral coefficients, MFCCs ) FARUT 155, FHR B AMIRTAT A XS FRix 7
ANFAERGR G HAF S, AITTERFE A ] F G I 2l A S0 R Brids A i i [ 18 | o
ZERKEIN, beta Al delta 5 B AAT 0T DUASLT b HUM MR MR (arousal ) RN 5
beta Fl gamma B B (1475 21 ) A] LA by F0I S5 5K B (tension ) (RN | 18 | PRI,
beta I BEAEAS2E T 4y BEEL, beta JRRAR , TR R 7 (A 400(E Ak [ 18 ] o
Daly 55 (2014 ) B 55 —I5% AR SGAH 26 R DR E L 217 om0 (4 B8 R
TSR [ 20 | o HIE, beta PR, SEPRTEEMBEUL [ 20 ] o

FEARSEG T, ASMR 45 5% beta 5200 53558 |5 X beta (14 52 04 2

https://doi.org/10.35534/pc.0110050 wWww.sciscanpub.com/journals/pc
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FES, ULIIPRPSANG X P 0L A TR 22 R . fEWE ASMR
JURE, SZAREY beta I PSD 3R TE AN, 456 EWEREZ TR
225, X —KIRG/R ASMR J 5 e o T o iy 45 FH P S 2 A M DRk

ABFFEINN , delta T3 AR 27 HO 2465 R SR80 AI R SR E DI BEA 5K
delta 15 FE4IR 5 i & RROTAS FCAZTE B A2 Ak, 1 52 7 A 7 W7 5 0 ek 34+
21 o fEICEEAE I, Sanyal A (2015) BFSE TRFEIEZE (PUR /364G 1
SR BOU delta YRGS R EEARAGSENT [ 22 | o Z5HEIN, delta PEBLAYTIERGE
FIRREEFERUAE AN RIS 28 (035 AR BERR O AT 838 10784k, 3 AR 55 SR e
delta P B D) FGEE BB 02, delta YEBAR BB F MR 2, JF B delta /9T
REBUEME, RO delta PEASRERAL, WIEBACTRIL 1] .

TEABEFE T, ASMR J7 1Y delta 3% PSD W] 55 T30 )45 . FoA 10 45
BB BL, TTRES ASMR REMS i N BRI A [0 ] o T AMEWRE
ASMR 745 I Y ASMR BB B BE VO, AR T B RO AR S, T AR X
Vini/ &8

R BT —EHEAL , FEA $8 55 7RI WA 25 shpL4E e b i ik 5
i (8 o TELMEMBRR T, ARFE RN —fabafE i) 5 X NG 4%
MR THE [ 8] [13] . Ohme ZEA (2010) HETRE “Bravia” B =4
FEA f255, Z55R R P AA “BALLS” X—JCZERY) 45774 Tt ,
XA “PAINTS” Fl1“PLAY DOH” X PN/ ITER P S 45774 1 [mREE S| 23 1

SRIMAEAMEFE T, HSR ASMR |45 7E FEA $8AR AU T = T80 )4
AP BEXG, BRI TR . X85 R SRR 56
A AR BIRA EE T R R ZE ARV & o TR — R a L, TR R
EE ) ML L ARG T TR E R SRR, T ASMR )X
B IR R AT A BETE I B b i — DRt BURE . 55— AT RERY SRR TE
T, KERSr ASMR I, MTEE SR 2L ASMR S0 AT 8 5 2 B[R] 1Y
K - ASMR 5 W] REAAAE R — LBk, (EASFRAT T — AR

TAR J& SO B o A AR bR, DB A e, TAR ZUETHR . Dan &
Reiner (2017 ) LA TAR $8FRIEEWA 2D F1 3D B MU A O35 fr, b

WWW.sciscanpub.com/journals/pc https://doi.org/10.35534/pc.0110050
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fIERBL, WA 2D BEEUAET Y TAR W3 TWE 3D #eddidi [ 24 | o DR
AR KA 3D AT B S B IR S5, 1 iy e 2 A AR M Ak B L) e G
TEESC, PRI B TAE T (e IR D, OB AR [ 24 |

AR IR X — 5 AR F T ASMR J 45 Fiam )45 A%t ke, &3 ASMR )45 1)
TAR BUE B E KT8, X UL ZEULE ASMR J 45 B 32 A A0 B 6 g BEAEG
R ATRETE T, ASMR 5 Hh 14 P 55 R S T 380 ) 7 5 T — 3K, Kmie ddb
B SefE QAP S e RT S R ARVC R, Wb T ARER TAEIC I i, e
ORI

JEFRATTAE I ASMR J 5 X6 35 451 L 52 B (4 iR AL T AN Bl R T 2B, (R
SEATIARIN, XS ) e B AT S B AT AT RAS, ASMR T
e — SR A R AR T AT SRR R . WEEfE B4 T ASMR T4
(SPGB, AR T, X8R5 585 4] beta I 1
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