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Abstract

In the securities market, market sentiment has an increasingly significant impact on investment
decisions. This paper proposes a BiLSTM-based sentiment analysis method for the securities market,
which achieves sentiment perception through key steps including data crawling, data preprocessing,
word embedding generation, and sentiment classification. Experimental results demonstrate that the
method can effectively capture investor sentiment tendencies, validating the effectiveness of the
BiLSTM model in securities market sentiment analysis and providing decision support for investors.
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2.1. BIRIREN

AR S B R T 0 Y TR AR b IE i AT (zssh000001) 7F 4 #0 8 K U8, SR A Python 1 & TEHX
2023~2024 F TP ARE R, TRBGI LS IL AT B IR(T7].

DR R T S W BB R TTHEAT 04T, AE T Ixml JEFEAT heml, $REUREE. WTHRE. EE. K
IS DA TR, FESHACS A

read=selector.xpath('//div[contains(@class,"articlehnormal post")]//span[@class="11 al"]//text()")

ik

title=selector.xpath('//div[contains(@class,"articlehnormal post")]/span[@class="13 a3"]/a")
author=selector.xpath('//div[contains(@class,"articlehnormal post")]//span[@class="14 a4"]//text()")
date=selector.xpath('//div[contains(@class,"articlehnormal post")]//span[@class="15 a5"]//text()")
SR EERU TUEE S, #iE URL 48, PR ZCH U, X URL 478045 70 -
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Table 1. Partial sample data
1. WOHEAKE

B 5L & (read) T A 2 (title) {E# (author) R 1] (date)
593 JE TR 3341 BLOALE S IREARJE 2023/3/1 18:22:00
767 2.27 —JEE£13200 Fo A 1818 3K TV R 15888 2023/3/1 17:54:00
125 NIHE SR, RAtEk 17, A A FH— B PRI 55 8 2023/2/28 19:45:00
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Figure 1. Data preprocessing pipeline
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G, WP TCH ) BENE SCAS IR AT R E A A SR P AAE I K EEE M, KA pandas JFE )
drop_duplicates()BR%, LA title FIAZEAENAT R E . RN, FIA isin)RECRAFAEE & B FE. BR
FERR AR SOR N AL, IR B I 28 . A, TR T, i iR #RIA S pattern
= "N+ TERR T A T E TR IR . AT L) 7200 SHE

FR, RSCAREAR AT FahbriE . THIRAE BOCREEE RN 0, BRI BOCARZERRIC N 1, ks
SR ARIL N 2.
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PEYERE, THAARINILR, TERHE AL BB B R IS B . AW 01 SR jieba i (RURE ff 43 Al A5 2%t SO A
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KRS ENASEIURIE R AR S P EE E AR, AR T S SR B SCAR AT

e, BT EIZR. HREE] BERT AN A KR FICGE S A 512 F4F), &R A Python
X AL B 5 I BAE AT AT . 2 R B, RS TP A TR IR I A KR A% R . R |
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3. EF BiLSTM B4R AR E
3.1. BEGEES S

JOREUEIRAIR T H G 4, AW R T B4 BERT i 65 5 BILSTM /5 5 R (VR S 5 S HESE . 7E
FHESEHUZ 1, BT AL SN 2 S WO TE-IDF 28 §8RHE, AR 58 R ¥ BERT 1] ) & Re 88 ) A Rl &
R SCE S, R ZIM R S R SUR IR A IR . ERSREE R T, BILSTM  F X [a) 444 fof 3 Bt R ) 4
SRATIA S 5 P SCAMR, AHEC TR LSTM,  GESE AERGHLARAT VT b W e 4T PRIRE R e a)aL,
T HEFE N I R R R ARE BE . Ak, AT B4 BERT BL4Y, ARWFSEH) “BERT +BILSTM” &
B FOEAEDRUE EVERE I RTINS, A 1 R RS AR v 5 R At S5 T H SRS, B HL A S o S o ) SR 1
5%,

3.2. ARSI S

TERERIYIGRTT, B Joxt £ Tl BE 1) SCAR R AR AT RH R 73 o FI A scikit-learn FEHT Y train_test_split
PR, KR AR 8:2 MLLEIBENL A E ISR SIS . Fodr, 80%EHE F T ISRy, fii H 22 ) 5
AL ST AR 2 BB 8 2R IR 20% M BERE BT RS, T EE IR 5e e VR AL (1)
ZACRE AR RER L. NERIR LIRS R AT M, 8T W E random_state=123 [E 2 T RANLFN T, #hLR
RGBT HAR R 7 07 e — . BARSeI RS R

xtrain,xtest,ytrain,ytest=train_test split(texts,labels,test size=0.2,random_state=123)
3.3, REREGIT 5S8R E

B (S BE ZHOE LT
hidden_size (FJBZ4ERE): & E N 768, WSEMEHFES BERT ALY A Bl 1] m) 2 4 FE ORFF— 3 DA
T ORI AE AR I 25 )2 2 [ A% 3, 7870 1) PRI A TR 4 B PR 2 18 SURFAE
num_layers (%% Z280): B8N 1. BRI FI BRI DL SRR R, 1P Z BILSTM
gk, DACRIERIZY B 2082 ST RE DRI, A ROEH S S, BRI ME 1 RUR .
epochs (WIZRAEIR): BEN 32. BEE LW HIIIGREE IR S AR B % 78 2 (22 ST I 1], i LR 1B
BMASH, BAWEE —MEREIRIRES -
R R 3 A% O SE AR I F
self.bert = BertModel.from_pretrained('bert-base-chinese')
self.lstm = nn.LSTM(input_size=model config.hidden_size,
hidden_size=model config.hidden size // 2,
num_layers=1,
bidirectional=True, # {1
batch_first=True)

self.classifier = nn.Linear(model config.hidden_size, num_classes)
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AdamW & Adam SFUERSGEERRCA, EIIN TR, feEA RSO LB G . AR s ) E
BN 0.005, 5 7EFAURSGEE 51 et . Adam TR Aba% 10 E B0 A s LB iHE AR
X AF T SRBUR,  JF LI B @ R 2 ) ZR AR O B2 R 4 AR AL AN BBURR, AR & A B R ) AR
AL BeAh, EECE T — S WL 52 S R RS, DIME N ZRIIRRE - STl i . OBl
(NELURE

optimizer= torch.optim. AdamW (optimizer grouped parameters, Ir=config.lr)

scheduler = transformers.get linear schedule with warmup(optimizer,

parser.add_argument("--Ir", type=float, default=0.005)

4. HRBIVEG

K FH A2 SUI 452 2% 2R B (Cross-Entropy Loss)« A i % (Precision). 7 [A] % (Recall). F1 {f(F1-score)7E &1
WZREE IR (Epoch) R4, AxTHI IR AN VFAS I SO B IR T3 111 31 26 70 A A AL )N i 78 o 00 1k R AR A

BEE IIZREAT, BEAFEIISREE AR k2 S 1 25k A, HZEva Tioe, Wi
B A IR 25 AR PECRE =R ) 3R &, FLUR0n) th B A AH SR REAS ) e 0 (1 Rl Z2) A G 58 F1(E [
EPH RS T IR AR, AT EE 80% LA I, T B LE A #E(Precision) 5 75 4= (Recall) 2 [H]
AR 7 BRI, Bag T AR KA ).

R FE MRS ERPEAIE AT 45 Rk 2 Fs.

Table 2. Model performance report
2. RENMEERE

Precision Recall F1-score Support
0 0.8793 0.8919 0.8856 629
1 0.8517 0.8207 0.8359 329
2 0.8165 0.8216 0.8190 482
accuracy - - 0.8521 1440
macro avg 0.8492 0.8447 0.8468 1440
weighted avg 0.8520 0.8521 0.8519 1440

i LRV RS, AWFFIIE 7R T BILSTM M5 25 BN AEUE S5 T 3 1 28 70 AT 55 P A 2
PEo B SRHERR RN 85.21%, INBCFY F1{HJY 0.8519, WAL i RO 1 5 1) B A4 F T e 0 5 B
PERLER; T3 F1AEDN 0.8468, RUMERAFA TR, BEAULETURIA R 25 255 I 05 BAT S v A
ARk

BRI “TEM” TR HARE AR R, WA I T2 RAREAARXT TE 73, R ENIE 1 REA Sc i
U 5 R BURE . [, BRI R AN ek f5 i R DL AR RO B, 8 IR A
ZE 5 PR TRANE FL R2F FE R )
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