STUDY R

105

B3 48 KEEARY
ARG DN

EER, KT, HEE%, TN, BER, EBFRE, KEE
L RACRARAR 2 5 TR, 127 PR 1100005
2. RACKASNETEERE, 17 P 110000

e

TR, FTRAE . RS RNBELSEHMMARMEZEBBNE2HARZ—, NNERETMWKRNTIA
BERETERN . EFTERMNBARBENEBRZEEEWAFVARRR, FESEBR WS REIEH
TEAXBREN, BB TFEREZREMRAATHRARBERME, WEEINZ. WINRZSHEEEREZ
1EF. EFIt, RET—IPEAPEERNRRBERENRS, ZAFEBE RN OTIRAERHER SR
LERNPEEREEBRESNBRME, FUIIHEEINENER . BROTEESHE, (EBERTE
AN EE5S8Y BB BERIGHE, BB T — T HMIBROITE A ——FEmoBERT, LIUSREE, /8
EEFRIBBERTRAY, EmoBERTIBEIE P ISR DX EBTBENBERDLEES CEEE TRENEN. H
OB FREMOBERT-CIE I BERTIE AU EFAZE ME9.68 % IR FHEI2.15%, BB EEMOoBERT-JISEHX
BERTHE AU EFBREMTA.73% 12T+ ET78.26%

XHEia)
BRXDHT; EBEN; BRUFHE; PEXR; WIS; ER

PEDFHES: TP311.13 S EARSES: A doi: 10.11959/}.issn.2096-0271.2022054

Research on emotion monitoring of public
based on social network big data

LI Aili', ZHANG Zishuai', LIN Yin?>, WANG Qiuju?, YANG Jianan', MENG Weicheng', ZHANG Yanfeng'
1. School of Computer Science and Engineering, Northeastern University, Shenyang 110000, China
2. Foreign Studies College, Northeastern University, Shenyang 110000, China

Abstract

In recent years, social networking platforms such as Sina Weibo and Twitter have gradually become one
of the main carriers for reflecting social public opinion, providing a convenient platform for netizens
to express their opinions and emotions. Public opinion monitoring based on social network big data
has become a new research hotspot. People’s emotions monitoring using social network big data in

various countries is helpful to directly grasp people’s emotional tendencies in international relations,
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and has a great impact on the diplomacy, foreign trade, and other aspects. Based on this, a public sentiment
monitoring system for Chinese and Japanese data was proposed, which could analyze the emotional
tendencies contained in Chinese and Japanese data on social platforms such as Sina Weibo and Twitter
simultaneously, and displayed them to users in a visual form. In the aspect of sentiment analysis algorithm,
based on the BERT model and combined with the self-expanding Chinese and Japanese sentiment lexicon,
a new sentiment analysis model, EmoBERT, was proposed. The experimental results show that, compared
with the original BERT model, the EmoBERT has achieved good results on both Chinese sentiment
classification tasks and Japanese sentiment classification tasks. Among them, EmoBERT-C increases the
accuracy of Chinese BERT from 89.68% to 92.15%, and EmoBERT-] increases the accuracy of Japanese BERT
model from 74.73% to 78.26%.
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o iR A o il A IR 325 ) 15 5
FFAFEE R TR AL, i N B =
B4 R 76 84k M [ i, W AT /R A 43
W EEHR R —> (10, 768)IHHFE .

o B A o BUim A >k X 31 i Fi i)
T, E FORE—ANE, EFRE TG, UK
HRIZ AR FRCF R E I /5 16 ABERT,
BER Tl BHR A X 3 5 A)Fo

o RN o O R N T K ERE A7
FER IS s RS =4 0p i 7== WA S AT K iva
B ZGABERT, BERT 2% ] 5.5 7
BEAE, SLPR B, A ERNE— D KANE
(5612,768) B, Hh g ifT2ta— 1]
THEE A B AR R T A

B 3PP A [r] B AT SRR I, 75 BB F
AR, [FINE B A BERT 46 EE
NEFNE IR TEN IR A lnl &, SEJ Bk
A&, PERNE A ME,

Input Embeddings=TE+SE+PE (12)

SRT, RS R R T RN T A B



STUDY R

113

wn [reest) [ my V[ e ) [ s ] [ cue ) [rsEr1) [0 ) (ke ) [ i ) [ 1serr)

4 BERTHIAERRIBAZE

[r) S AL [ B, BB A AR B — 5 i A) v
fEEER, A LAE Transformer 23E /TR
AT, (B A R 2R 55 I, T
T = 175 I AR AIE, TN 2850 SR FHAS G LA P 43
BT 55 IXALARNE & o3 AT A 551 i T 2
RIBHF AT TE, JoH AR — L0k
Ta] W25 YRR AR, R G B SRR AIE TO R S
3R, BRI Te A E

F3JE R T BERT N 36 9 /A A< T il
MRS, HAR S — A SORPHI T “%
ZIREL , AR F I T e,
T A T A LA S SR ) P A R
i, (HBERT 78 T I B 10 45 74
RUEE R, X BERTHZ L HER T
(multi—head attention) #LHIFEH %
TRHEGIEZH AT, 55 —1NE
22 A5 IR B SC AR TG ) H R A 17 Rk
PRSI E o X7 ST 55 1 YU S A 23
FAEAR,

AL b, YIS N RS, AR
TR 2R B A p 3 = I MLHI N iZ 4 B 2
MR = T A A G b, AR AT DLEE &F
A RS A SR B I AR AIE o BRI, AR
P H— PG B s T B T Bk

4.2 1FEGAEEEER DHLH

Transformer EFJHTHFEESH

®3 POTNER

BN R
BBl IR C 28 A RETFALR 8 R, TR
{E 2 LR EL 7= S B PSS AT 1 B

IR B9 1E S 1 A P JE 4, (B TS A5 B A5 2 A L TR

(self-attention) FLHIRHAS B fig LT 5C
T o SEBR B, FEEJTALEE — R4 i
L, BT AR S AT
HABIR TR ZR, BRI, T IMLE SR
PExt 52 i B i DL 5 ) v AR Y
KB, B AL E

T EEREX— MR, ARSCF]
FABEY BT SO G A kT =
ARSI = I e I = R 1 9
Tal G i R D S, DLSE HN S i i
JRAFFAIE

Transformer {4 hd 5 25 74 01 & 5
7, Transformer AN FEH L, 530104
Z S HERSPLHEIRI BT 2 2%, B
FEFER T — D0 E R R E e
R TR, (8 R A R ZE A 1Y
R A N EUE . N B AR £ Sk

FE = B iy a5 R T ZE AR N s i3F
rinifeth, & B Z A, BT B
R, i ligi R, b, ZLAEEN
HLi & Transformer BRIZL, AN ZEH]
3ETk A BN Y. 22 Sk FE RT3 N T

2022054-9



114

BIG DATA RESEARCH A#ifE

> BRI ZEHIT
I

AR W 2%

[}

A

MG Z &IRZ HTT
I
ZLHIERS

2022054-10

5 Transformer JRi3284513

M5, P20, K.V, X34 h i hE A
2 BRI A X — AN FE B A TR A3 2 1,
EAR T

NA

Attention(Q,K,V) = Softmax( oK ]V (13)

Hrp, d FRKAEE

A= (13) ATEAE Y, — M=
THE— R E F42 3]0, K, VX3
F/NHISEIR . TTQ . K. VIR 2 i i J5 i
AT AT E 1, T Y TR E RS
B Ik, R 255, T 15 A
REAS B 00 A 50T, A SCHR H — Rl i 2]
WY TR S, A E s LU AN
TG 5 IR A O R T

(1) 5 IR IR i AX, RIS K
0. K. VIuME, 8z ik s, s
FH VI AR R RS 3T A I HAR
ST PR R A S i 2 A SRR ]
HS'E, AR I A SNERIE RS R, ¥
AR NFFAEREANS , 1520 B A el &
W

Input Embeddings = TE+SE+PE+S'E (14)

(2) Ry i Jen] it o i RRAA 1 (B W 4
BERLVEN BN B o — Bk, 1518
IR g R AN, A RR AR TR A T
ANSCA A5 BT [, A 32 A5 381 B R T
BAOBE. #lan, T X RET RS
KEHT, REHFIZHRBAKRT” X—F
A, BT T BB RGR AR, HIAR
KM B SOR RIS IR, BO% 4h
B 22 B I o T I J e JRE A P AT ) 17 Je
W, BRI S B A B, (HR AR T
T RGR 3R], BTN SO IT AT REE &
R BN, W T X BT RIS A EA
FE, FREIS A AT ERT, TIRIEAR”
X FEAR, WAZACIE R T 200 S8R
L, AR CAEARE” B I, ARSCE
B ST BRSBTS I FE R Bk,
FT:

Attention = Softmax[ oK ]X(l +L)V (15)

NA

Horr, A A R A (B A — A AL BES Y
(0,1 Z [ EUE, 5BER T vE = 1L
B

4.3 LA RER SIS

AR SCRIH BT SR B T —
AT A AT A ——EmoBERT, ##
3N ARk, A6 TR .

A T AL, R, AR
BERTE Al b, #H47 T HE— T2, 7
WAL

(1) HWAZ AN E & HEASNIN
AT A A, a7 SRR A TR, T
S ) B HAB 3N i A S, A TR
P R RAEFE 3R RN o

(2) Transformer/Z, fFX—Z, R
IR H A R s TR B AL, T A



STUDY R

115

KA F AR ER o8, it
HEAFaERn R AR, TR

head, = Attention(QW 2, KW * .yw" ) (16)

MultiHead (Q, K,V ) =
Linear (1 concat(head,,head, -, head, ) + b)
(17)

Horh, bRIRIRZET

(3) F i = WA B AXF
Transformer/Z % th &5 AR 2= 00, 7
bR, & REEZ A, BEE Rk
TR, wEkh R FERE AR
g (18) FrR:

SubLayer

output

LayerNorm (.Y + SubLayer(.Y)) (18)

BT BER T2 7F 18 %0 88 5 il 2k
M, TR E S IS5 b, JIEBERT TG
B BRI ST NP S S PRI, 75 EE
FAARGUSE B AT R o AN, AR
VAR FH AR S AL B S A 54 e A 1 i
— ALk, 24 TAETON 2R B B S B
AES TR A 0 4003 ) 4 o SR AT, 4R
Jo PR T EAR S T:45 122, a8 AT 7N o

B2 T, T, T,

Transformer/Z

HINZ

6 EmOBERT &R

5 ZRER

NT B UE AR SCHE A EmoBER TAR Y
o IR 2B 55 LB, BT HREM
PN Twitter B0 E 4 HEAT 1056

5.1 HiRE

NS e LA S SR L T
Twitter&dis S /Ey i H S5 0 5 9 2 e

sin {icis)) [my ) [ cat ] { is ) [ ewe | (usEPr] [ 1 ) ke | [ it ] [ sEp))

RN

[Ee]

i

g [E ]|

mEmn [ E ) [

T

TERBHRN [E[CLS]] [

7 EmOBERT HINIFEEIE

2022054-11



116

BIG DATA RESEARCH A#ifE

[ @ P4 B 345 e ]
i3 #BERT — B HI% iR

B8 KRERIE

&, LS BIRART . SEUF. BRI
1, B kR4,

T FR R B R IR R A Twitter
AR RER B PE A, FFH A& R
PREE, PR3 5 NSRBI BT 0004%
e, FEN TARE AR A o Aen 2 47
SLIS T EW R AR 2 R, o pl %IR8 2
FT LA 3 A A SR A R S At
8o RO IR T A5 HHE SR A ZR AR AT
AR A R AR R

5.2 BEHIRE
T B B, ik /N (batch size)

EEN256, %33 (learning rate) N
5x1075, #F&LiIIZ:1 000 000, HARIhRFAT
F2RF (dropout) #840.1, Z%{Adam
Adam g,H{E 4 BI2H0.9F10.999, LA SR
0.01,

FERR IR T, S K /IN | 2553
YR R E T — e W, Kt
K/NHE R GER (epoch) YIZRA 4]+
o FRE /N, S YIZRIN AIEE K s 40
R E K, AR EUZ RS PA R, K
TCAGF B B AT o ARSI 5556
RIEIAE B S EUE, N TSR R

r®4 HiRE
eS| i /4% Twitter/4&
IR 40 768 8 603
ZN= 19 843 8 788
2% 16 808 6 266
Bl 35538 8 746
e 7 520 3198

2022054-12

SRR, RILAEZ AL IR S
Hfe, BANRG.

5.3 SLINLARRREINEL

AT ARSCHE H A EmoBER T %
BUAEIH IR 4 84T 55 L 4 S8t L, 4t
W R AR B HRE S BRI R A 4 )
77525, W S5BERTMESHE TS
MEmoBERTHEf7 XS L, SL56 i F2 Hh i
WA R A IR E 10 < . Horr,
EmoBERT-C/&H AL, EmoBERT-J&
HIC A, BER T* N 7E BRI A P65 -
T2 2 Je AR

M9 FH B 10 H AT LAY B # 7 H
WA SN, 5SIEBBERTHE,
EmoBERT-CHIEmoBER T-JH# 45— F 1)
Tt HPEmMoBERT-CHIEL T IABERT
REAY, YERI R N89.68%FETF592.15%.,
EmoBERT-JMHH T HIIABER TR, HER
FNTAT3%HETHE]78.26%,

A, 5 H H OSBRSS R R B
SCARFE RS A 43 BT TS0, WIS
BERTHH 7T XL, SEIGAER T, WETHHR]
PIEH, ACHEH I EMoBER TACTAEFRR SC
AN SCA R RIS TBERT, i
— IR TR A R, RTHBERT-C3E
TR, BERT-I367R H AR,

5.4 ASIFST—HTE MR RE

W it A e E (LU R FREEAE ) 1 oK
A 2 2 e B AR i 1 B AT T
ZE I B AR AR K O e e, S
25 S BR A 23 R0 S R TiT 370 3 1T Ja R g o
o7, FFHAEMR KRS B BT [J bRk 22 1)
7. R, FIZ SRR AR EIH H
BRI LY

FESLIG TR, ARSCUL “SHt i Jh i



STUDY R

117

i, R T 2020481 FE20204F9 F () ELf
HH o 50 R AR SO H A ASE R R A A T
JEATAT, AR 1T EL1 25 . 11
T AR I ], ZE N AR e SO, Ao
MK AL FR A& E . AELLFTE 12 A]
AE ], 1] R AR 17 S 2 R 35 g A TR
1o HH2 AT AW -6 Kk CEIEE K,
PR -5 6 1. FsF (] ) G 3] L8 R 9, 18
oA A, 2 RS AT WIm, K
B & B R H 7 e 9 A A R A
IEEEBRRY, BERAIERE
PRI 4

6 REWERRARETRE

FER AT H R AR RASN 22 577K,
FAZFR G RS B, 3o
ZEH AR BRI DL AT AR

6.1 AP EER

(1) SEIREH S H AT

FEZR GE U e S B AL iy A\ &R
RANFRIER T, DT SN M A 22 S Y
Biw, KRGS EZ M A Twitter
LA S AP, DA R FH P i A 26
ST VEARRRIE . IR TA] | S5 AN (A9 2%
1, WFE S REEIRFE, FFUAE R
F 75 2R A5 A i B R 55 a S, AT ARAS:
BT RS

(2) W P EAL R I AT

N RAR SR TR AT AL, AR
ARG R AT LR RS . FEIRSS
i 195 TR A AT SR O T BT 2, B SR
B B SRAL S B U SR BRI
UL (D) LLRCRA IR TR], T A2 (Y
et i L R BRIE U Bl L 4 ik 55
R o

x5 HIESERBRRRMEER

G eS| T /5% TR /4% Gt

(gL JlEZRS 1894 2106 4 000
W £ 473 527 1000

Twitter llEzes 1768 2232 4 000
Milfees 442 558 1000

xo6 RILBHE

S (=N
batch size 64
learning rate 5x107°
epoch 3

oy
g
E

62% ¥ —a— EmoBERT-C

—e— BERT
55% | —a— BERT*
0 2 4 6 8 10
EARIKHL

B9 EmoBERT-C RRISHEE LR

85%
80%} . -
75%}
70%}
65%}
§ 60%|

55%}

50(%’| —a&— EmoBERT-J

45%% —e— BERT
—&— BERT*

40%)
0 4 6 10
EARIREL

10 EmOBERT-J R ERIBIE R =R

2022054-13



118

BIG DATA RESEARCH A#ifE

BT HRRSAT SRS N LTRSS SRR, 43T FI P2 418 52 B S SR 448 1 5008
A S iR F1fF 8, ARG e F BB 3N 7 T AT 175
BERT-C Bk 89.81% 83.26% &I T 55—, R4 F P48 5 I SR A AL
el 89.55% 82.83% Pt G v B H H RS AR A B 43 B B[R] A AR
EmoBERT-C Rk 91.83% 83.15% FEIEI, FRSCB S I, 25—, XFEEAME
- 99 479, 84 029% JRIEAR FEHRRE A T HE BGZ I 1R] X R 24 HE
e fr it ey 3RV = AN A=
BERT-] p— - 0.31% FRT VORISR SC, FrE AT H R A
» JRAT B R R 55 =, ARIEFE
T 77.04% 71.28% L ‘
Mt it 24 i H B AT T2 3 1 P 175 Sl b
EmoBERT-] 7 77.92% 71.53% e e e
o i ’ FEAHSL, = G Tinja 2 iR 3 4
e poow e o IR B R TR T ML 5
R JavaScript AR 5, FRHEN JSONf#
Mz m TR ps =, AL B R
Fh A AR B P 2R g 4 R o
6.2 TERESHTIER Fm, SRR P TR BRI AT R
AR 45 gt VE N AR TE = A0 T A 35 B
Lm0 6.3 Mk
1713, LAPython N FHEE T, 10 & 5547
AT SR AT Bk, A4 i 28 s TSt AR A P ARG N FE A TCSS, HTML
B i o i A L i e i e Y 1 JavaScript iIASE AT A o R a5 34
800 || —&— Max
- 4l

| — /\/\/‘\\‘ 110

i)

el {o &

ﬂ§ 400 | fom] e EEEE S i L S Heoooroeene B B * %

E #r

z —10 *

= 200} P -

| . -] | L= -20
B il ] —

1000 ___'_ o 1150 4
%\' 800 g
~ 1100 gz
@ 600r d L
% 400 //c/ | P

200 all
I S, s et S e et s et 3 I
0 = = =
Q‘/&\% Q‘é?% QY&%% Q&b‘?’ Q‘/&cj% Q‘/&b% ng\% QY&%% Q‘/&Dﬁs
Y - Y o Y Y s Y Y
Ay
VE: Maxs Means Min/yJ &Rl MBI R FIME /M.

2022054-14



STUDY R

119

7 753
a0 3

T RSB

(o
(I
(.
m
m

n

i

12 PERAXBEBRIED N

whgy, Bl 2 By shas 2, Hrpgs—
H 4> A AN Twitter BN AT 28 ELAL
7, AAREAH /H g B A I3 EL Rl N TR AR
PEHIZEIE, LLH /00 B O It M e IS A
2], BERTI00SCR B R A, N
PNV AT TP LA ] 20 58 8B
SRS Twitter A RAEEIN TR LS LA,
B —HUE FOE S R B R S NIZ R R
FEHEAA TS A AN ST . 58 =B 2 Ia
PP A N B 12— o S S S 3Rl BEA T S
R, 7R SEIARAE IR R R I (R A
HHESTESE

6.4 R4i%eH

R FREET Web I C/SEAIE T, LA
Flask HFFRHESE, HATEHTMLICH:
JavaScript A< 5Py thonf GRS #H TiEEFE,
[ Jinja 2454 5 [ 2 F Werkaeug WSGIE:
PO AR L 1 . AR ZR G A |3k
VLA e B, (RN F laskHEZE =5 B A R Mt
B T T SR G T REA R AN AR

Bt T Web B R, — 5 H 7
DALV 558 5, B3 — 7 T4 BT R (]
WZY . M558 77 TH , SR P 7R T

x®8 HME “FEMK X

FF ] K]

20204E2H Jfide, Hoek, eI, BidE, B, Wi, TR, wl,
BEpe, BT, gy, Hil, bR, el

20204E3H filige, gred, FEls, iz, SRl Bids, A, B,
EH, Bl WE, ERE, gy, B
RO Twitter “FEME” X§19

FsF ] K]

20204F2H B, T ANVA, av, &Y, Wik, Jak, B,

2020435 aa ), HRL, AN, R, 4 5) T, ®E, X

K, W%, BEE

N TS | EANAR R AN A, 45
of () &5 S A SE B SR AR EL I 4, Bl P
FIAT EA% A 28 i 52 SO, B 32 K
T RS R S SR 1 R AL 18
45 R 55 v i HEAT AEATT AL o R [T 7 PA) 2
JITH, AR R G R T I8 I Tinja 288 A 5 ]
BEYE G, BIRSSuh TR R R, 1K
fRss gl kT AR, B g R
DTS AT T A Chart.js, 42pAT 28
B AUE (B A TR AR A 2 R e
TR, R T EE AR R

R 55 2 v DAF las kHE 22 8 =2 (R EEF7 FF

2022054-15



120

BIG DATA RESEARCH A#ifE

2022054-16

K, T I AN[F U R LR X430 7 5 3 490 1 B
AR R OK , Se R 55 2 5y B
DIRESEI . ARG EEAE3MAFRURL
8E NI RE BRI %L, monitor () 5% 4
ZPEAPL, BPR R &I, IF IR AT
BS54t SRR G THE—E AT B,
uplouder (VSATTRE A P A HI ARG HAERI R
55 2Rt o LAY B I B AR A2 P 2k 2
BONHRA AR IE T s, fEH PR
TEEREE T, EAE T Ak A, ER AL
PR B AT Se R, IXORIE T R G E .
analyse () 7 ] FH S MO k] i | 2 ]
H, IFE AR HE RS AT B AT E
2 AL B IR SS dvm I EUHE , v 5SS S i
Jinja 248 i 5 | B TE LBl 48 it 22 G0 2 it 1)
HTMLEAR SCAER P fikJavaScriptds &,
=2 B TISONfEMT, I Heval O T
PR, RN ZR Ged HFlask—Cachingd)”
RN IB T

6.5 RI#{LCEL

ST S B B R R G U, AR
THET HREA20184ELL “RNG” Jy = it
9 H H SCEUR S R G D REHEA T R
RNG 2 2 N YRAZ [ PN AN R 2 U 35 522 11
HLSE BN o R AN BRI, 5 B B PG
GIAT, I G I R s 45 W sty T AR LT
FEI13FIE 14 B I Twitter B —3F-5
ITRNG 2B 44T 25 5L, A Ik 43
A5 ARG A L RS L i = B ES
AU | FEH A E | B H R SRR
WE LA R B3 A R SCRAR A, B RS
AR, AT AP A E, ATLAR 7R 41T
FPEANE R, iR E . B AZL,
SENEL TER B

MBI 137 LAUE H, A R AT

“RNG” A HE R, URE AR T
38 2724k WA HT AR I AT LA

HY, AT 5 Sl I S A A TR] B2 o
fE4F28H . 5H20H . 8H29HLIN9A14H
XAH AT, HE R A 12 3 R R R R
FRRR, [RIRE AL TR B AT DU HO R [R]
H & SC AR vy, T e Al il 2 b R A AR
EIYEEE BN gl

ME4TTCUE H, HASR A “RNG”
T eR D, —FEHRLUEE]7 4375
FEOCELHE o [RII, 0 3o 43 T 17 R A A il 2
FICAE Y, HAR R AR W 1% 32 180 A5 35
P FRR HLIE R e . B16 R 7R T Il
Twitter B ~F-& H H XGE B T4 AT 45
IR, B H AR I B A, TRIRE
AT LUE I p i B R A A S H A R
Tz R e S, (E T P e —
ST R B A B P S PR A

AN, AR GEIA T A R S ]
LhaE, SN P A BRI TS ]
SEHAMT, HSL B, AE16TR,

7 &%

T Twitter 8432 248 HIIRAT
fEHAAL S T FRE ARG R, XL
SFa B RAT N A T R I AT, FTEL
PR S ME . ASCRAI T ET A
JrE FY RS RG] B 25 5 MOHE R BER TR0 1545 10
BEFT 7L, A MR ST LA A H
B AU, FFABIA R H RARIE RS XS
PR AR AT, X RS At RBAE
T ST R AT SR SORAT 2 T AR
FLHIFAE, FHRE T 2 R AT L D =R
LA Rt RICRGGE B A2
Y, H5RAN T HEFE—F5 | iR e g
TATIREE . AR TAERE LT 5 T T

o AL FE M G LA FE,
2N Z2 AN T5 TR AT AR kR, ASBEJRIBR TR
TR AR B o2k, 81— 45 SO 175 2



STUDY R

121

[ Tt
e
R

Ttk

Line Chartl

w2018

UK

® 2018 38272

AT KA e 4 A T TR B AR08 43 A6 1]

TR SCH AR R

Bar Chartl

1000

—20
2018-01-01 2018-03-19 2018-06-04 2018-09-20 2018-11-05

BICEASCHAALE

800
600

400
200

_.._&_—I ',‘

2018-01-01 2018-03-19 2018-06-04 2018-09-20 2018-11-05

.‘*’; &
- 8 N
’a‘” R 49% SN
FEHT 1005 1 il A Il iz
Line Chart2
2 WSROI BE o o
30

25

20

15

10

5

0

5

72018-01 2018-03 2018-05 2018-07 2018-09 2018-11

BRI AR

1 200 FEE T TR T TR T TR T TR RN

1000

800435=22 232 222 338 222 323 222 832 222 232 222

600 I 5 I

400228222
200

20018-01 2018-03 2018-05 2018-07 2018-09 2018-11

T 46 S G T
o FEFIEN ARG AN HRFRTH3CNH

13 METMkERRE

SCPRITE R, ARSI S 2Rk

o JUNSCAHH T T I T, (RIS

(1]

FHRERICASN, B A MU 1 H SR SR
AR B, 2R GE N S 2 A

ARHIIE R HT

SEN:

FURSF, KRB, VY. BT A
FEM T I]. BE AT SRR AL, 2017,
1(7): 61-72.

DUN X H, ZHANG Y Q, YANG K X.

Fine—grained sentiment analysis based on

2022054-17



122

BIG DATA RESEARCH K&

- 0018 -
L . LN
L R : Eox R
¥ *\‘
x /0) (9 =h
XS ¢
% Al W
=]
“ab ) ‘ )9, 1(,”
% XE n WV
.2018 7437 w T
HERE AR M 4 A HERFARIR A4 23 A 12 FRE AT 1004 ARF B K iz
Line Chartl Line Chart2
AR IS F S na o HERE AR H S A A AL Ha oL
20 7
15 6
10 | . 3
S Y /1 Y ﬂﬂn b 4 A\
o L] Ll A A R s
AN - W -
_5 1
2018.01-01 2018-02-25 2018-06:06 2018:09-07 2018-11-29 %018-01 2018-03 2018-05 2018-07 2018-09 2018-11
Bar Chartl
KR H S HAALE K H A AEAE
180 1200
150 1000
120 800
90 600
60 - 400
30 i g 200
0 st s n il | 111 A ik 0 ! !
2018-01-01 2018-02-25 2018-06-06 2018-09-07 2018-11-29 2018-01 2018-03 2018-05 2018-07 2018-09 2018-11

(2]

2022054-18

B14 Twitter LB RFRE

weibo[J].
Discovery, 2017, 1(7): 61-72.
ZHAO J C, DONG L, WU J J,

Data Analysis and Knowledge

et al.
MoodLens: an emoticon—based sentiment
analysis system for Chinese tweets[C]//
Proceedings of the 18th ACM SIGKDD

international conference on Knowledge

[3]

discovery and data mining — KDD’12. New
York: ACM Press, 2012.

WANG H, CAN D, KAZEMZADEH A,
et al. A system for real-time Twitter
sentiment analysis of 2012 U.S. presidential

election cycle[C]//Proceedings of the ACL

System Demonstrations. [S.l.:s.n.], 2012.



STUDY R

123

50

40t

30F

—10}F

(=)

-20 " n " L L L L L L
2018-01-01  2018-02-06 2018-03-14 2018-04-19 2018-05-25 2018-06-30 2018-08-05 2018-09-10 2018-10-16 2018-11-21 2018-12-27

B15 RESHEERTMRTRE

Line Chartl
O~ O B A5 BC L
Price Order
25 8
20 7
15 o

-10
18:31:31 18:34:5318:37:14 18:38:5718:40:25 18:41:48 18:43:25 18:45:23 18:47:37 18:50:09 18:53:30 18:57:40 18:00:12

16 {ERERRSLN ENRE

WILLIAMS J, KATZ G. Extracting and [6] YIJ, NASUKAWA T, BUNESCU R, et al.
modeling durations for habits and events Sentiment analyzer: extracting sentiments
from Twitter[C]//Proceedings of the 50th about a given topic using natural language
Annual Meeting of the Association for processing techniques[C]//Proceedings
Computational Linguistics: Short Papers of 3rd IEEE International Conference on
— Volume 2. [S.l.:s.n.], 2012: 223-227. Data Mining. Piscataway: IEEE Press,
PO BT BRI 5 B 2 DA R LR A 2003: 427-434.

FEG). LR, 2012, 39(12): 237-240. [71 RILOFF E M, SHEPHERD J. A corpus—
LI Z J. Internal public opinions monitor based approach for building semantic
system based on topic detection and lexicons[J]. arXiv preprint, 1997,
clustering[J]. Computer Science, 2012, arXiv:emp—lg/9706013.

39(12): 237-240. [8] Reff=:, Feggh], MMEF). T HowNetff)

2022054-19



124

BIG DATA RESEARCH A#ifE

2022054-20

[10]

[11]

[12]

[13]

[14]

FRMABIERTFET]. AL LR SN,
2008, 44(22): 143-145.

XIONG D L, CHENG J M, TIAN S L.
Sentence orientation research based on
HowNet[J]. Computer Engineering and
Applications, 2008, 44(22): 143-145.
WA, s, BT 240 G s i 141
2RBI0] RN SRR, 2014, 24(9):
28-32, 36.

PAN M H, NIU Y. Emotion recognition of
micro—blogs based on a hybrid lexicon[J].
Computer Technology and Development,
2014, 24(9): 28-32, 36.

PANG B, LEE L, VAITHYANATHAN
S. Thumbs up? Sentiment classification
using machine learning techniques[C]//
Proceedings of the ACL-02 Conference on
Empirical Methods in Natural Language
Processing — EMNLP’02. Morristown:
Association for Computational
Linguistics, 2002.

PR BT S AT RE I
NS LS ECE TR, 2017, 45(2):
197-200, 396.

YANG Y X. Microblog sentiment analysis
algorithm research and implementation
based on classification[J]. Computer &
Digital Engineering, 2017, 45(2): 197-
200, 396.

COLLOBERT R, WESTON J, BOTTOU L,
et al. Natural language processing (almost)
from scratch[J]. The Journal of Machine
Learning Research, 2011, 12: 2493-2537.
AL-RIFAIE M M, BISHOP J. Swarmic
sketches and attention mechanism[C]//
Proceedings of the International
Conference on Evolutionary and
Biologically Inspired Music and Art.
[S.l:s.n], 2013: 85-96.

SCHULLER B, MOUSA A E D,
VRYNIOTIS V. Sentiment analysis and
opinion mining: on optimal parameters and

performances[J]. Wiley Interdisciplinary

[156

[16]

[17

[18

[19]

Reviews: Data Mining and Knowledge
Discovery, 2015, 5(5): 255-263.

A, BREAS, i BT o REEE N
I TT TS AT KA, 2020, 6(5):
82-91.

SONG T, CHEN Z W, YANG H F. Aspect
sentiment analysis based on a hierarchical
attention network[J]. Big Data Research,
2020, 6(5): 82-91.

HAEMR, BRIIE, FBd, % T IHER 450
TITE G A B FE ). BRERL S SRR
%, 2020, 2(3): 284-292.

XU Z D, CHEN B'Y, WANG X, et al.
Research on capsule network—based for
aspect—level sentiment classification[J].
Chinese Journal of Intelligent Science and
Technology, 2020, 2(3): 284-292.
TEME, AR, DIk, S EET 2R A
T g ) 3% 235 R () FR SIS I I T O Wk (],
K#ds, 2021, 7(6): 41-52.

ZHANG B H, ZHANG H P, LI T S, et al.
Chinese comment sentiment analysis
method based on multi—input model and
syntactic structure[J]. Big Data Research,
2021, 7(6): 41-52.

RADFORD A, NARASIMHAN K.
Improving language understanding by
generative pre—training[J]. Preprint—Work
in Progress, 2018.

DEVLIN J, CHANG M W, LEE K,
et al. BERT: pre—training of deep
bidirectional transformers for language
understanding[J]. arXiv preprint, 2018,

arXiv:1810.04805.

[20] VASWANI A, SHAZEER N, PARMAR N,

[21]

[22]

et al. Attention is all you need[J]. arXiv
preprint, 2017, arXiv:1706.03762
SUN C, QIU X P, XU Y G, et al.

How to fine—tune BERT for text
classification?[C]//Proceedings of Chinese
Computational Linguistics. [S.l.:s.n.],
2019.

Wi, RBET, R SentiBERT: &5 & 1EI&k



STUDY R

125

EREMT e S A1), HHENR 2 5% combining sentiment information[J].
22, 2020, 14(9): 1563-1570. Journal of Frontiers of Computer
YANG C, SONG X N, SONG W. Science and Technology, 2020, 14(9):
SentiBERT: pre—training language model 1563-1570.

EEEIT

FER (1995- ), 2, FKACKATENRE TR AR, FEBIT R, R,

3KFUD (2000~ ), 53, KACKRAHENRL A S TR ABEARI A, FBERTFETT MOAEURIZ A  FLas >,

AR (1984 ), 2, ZRACKEAINERBABEUE I, FEEW5ET7 17 T B SO LA 52 .

ERE (1962 ), &, ZRACKAINERAGEE TR, ZEFSTT N ESUEIEETSE RIS STES.

R (2002- ), 5, RKICKATENRE S TRSEGCRRE, FEETT ORIz LdE>.

2022054-21



126

BIG DATA RESEARCH K&

2R (2002- ), 5, RACKAHFARL A S TR AR A, EEHFST BRIz | LT,

A B
=

SkEIE (1982— ), 55, RALKAHENLR 2 5 TR ZEER, WEIF A SRS A, BRI AR
St NN IR o A TRV A

d: b

WisH#A: 2022-03-08
BE1EE: T3, wangaiuju@fsc.neu.edu.cn

EEWE: HRARFFHEERITHE (No.62072082) 5 {74 H A T &(No.20207H2/10100037); Hisk i e S AR BHFL S5 2% (No.
N2216015)

Foundation Items: The National Natural Science Foundation of China (N0.62072082), The National Key Research and
Development Program of Liaoning Province (No.2020JH2/10100037), Fundamental Research Funds for the Central Universities

(No.N2216015)

2022054-22




	08-22085-N1Î.pdf

