ETE
SR IAIRE DT

SR E G A — FB AT AR T2 2 5 8 BTG ARG 48, AT iR
BT AT AT . T RE AR IR BEER . B0F AN, T b A A R 5 77 (R A s A
B, SR TTIAES . EARKAE S, Rrra i RR L 2 2 1
ARSI R T B RNR, IR B AR ST I R S R

71 HE I AELE T E

fHeE 0, WRONTE T, & —FERE S AL (NLP) £0R, BRI AL SCA
BB S RO RS IR 1 9 BT I B RS R RE SOA BT R 1R IO AR
s R T, JF AT At B A O 2 11 IS

711 BESTHEREE

PLUR A2 15 28 50 B B A & o

(D) 15 GBI T BTS2 — & AR B0E B 15 B A B 2690
O LTS B FE DU =38,

M BRI (positive emotion): HLFEEL. & MAERRAIGEIRE.

M JHRTEE (negative emotion): AUFEHTR. JHE . MEEEHMMIEEORE .

M FEEE (neutral emotion): FyR CAREIE & H A B FIE RE L

(2) 1HEME: B 7RSO NN THARAT RS, 15 I A3 B Al mT DA B4 2
SR LR . B, FRARIE AT LR RN A AT, TR BT DO AR AT, EATTAT L
NG

(3) BB B B AT R TE BRI, I R A2 5 1 B O I B R BT . 1R
SRRV I8 B FH T e SOAR TR I IR RIS .
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(4) THEEHA . 15RO A ESE B BRI, IS R EAIE S AP BTN [
FERTRNEAEAN R ) BRSOl RE R AT AR K1

(5) WS ST RREESE > 1% IR Bt 1 A AL 2 27 23 MR 2 27 S B SR E 3R A
PR XA CARC A ZRBE R R B AR

(6) NLFIAIIS: A5 AT AL 25 Tl L AU B T2 IO 3, BE AR S AR L 7
PP T 0T, R REBI T BRGS0 TaE .

(7) N TR APL: AV 25K TR APL AT HEH], EAT7T A By #r
SCA BE G R T TR A5 P N 5 A R A7 ] e SR AT S T o

TR T IR AT 52, W] DA Bl 2 23 S0 A st BE AR A AT T T B P D R 1 JK
Bt DA B R 1) DR SRR At 7 i S IR S5 o BEAh, IR A AR S DN R L AL S AR
G AT AT SR AL AR A5 A B

712 EMWHFEENEEG

SRl TS I 4B RENE X T AT R B A A sl e AR TR (K5, BN LA T R T
SR I 2  EHE

M Wikl s 4T B B O BRI R sl . BIRRE 4 R] e e B
1%, ML e RBUN M T k. XA AR sl ] BEZA 3 8 8 A5 S i ok
BRI RS 8L 2

M BTN e G R E NIRRT 2 AR . 162 DAY
M $50 5% 3 A AR > A T NGB RS B 77 i, et 45 mT RE 7 2
P, TR B AT R T

M RN T LR BRI R AR, BRI e T R E .
RN, WIRTTRESIER, SETHG. ZXAELT, B9 IRE R
FEARGERE

M TimEhA: G SRR N HESN TS, SRR A E . R ERE R E
ERVIET I, DURCER S SHEARMEAN 2, DU B .

M R BUA. AR ERR AT UREAE SR 4 . TS 5E TR X EH
[RIE A BRI AN ZOW A AN, T SR AT AR B8 R 5K

M BORANEM: BUGMEE Y 22T 2 R0 . 154 T RE S BURAE
FIASAL, SN g Rl T 7 IS AR E .

M BRSBTS AR B S AT 7 16 46 v Bkl B, — S A
TR T THEARBI TG 1AL, DRI A 5 R 35

PRlk, PEMFERLTTID BN GIE . ZHE . HUMBSREE S MEREE. HnlE

AP IAT I B IRKEN R Z, I8 W] DASR IO T 117375 1 AN £ KUz (A7 T LA . 2%
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M, 5L I N TEEAEAT, ROV E T e 52 2 A MR S5 B AR, T H it 4 A & b
BHPE . HL, RO E S A B I EMBEA T M4 &, DL E 3 4 A 4%

713 BESMHTE

T AT — M B ARE B BB A A B SO BE B & R, 152
e S O R P O E R P RPN L

1. ETFTRMBTTE

e ST B IR T P A 2.4 SR e ST R P 2 M I 17 Ve N P e €
n, B AR o AR T SOARRY, TSR A R AR R R AN
AR AE,  DARA E SCAR TR K

M MG e — 4UATRE S, DG I ERIA T 2, e vl R Rl 5%,
AR R I A I SR VPl SCAS FA) 155 JK o

2. *ﬂ.ﬁ%%jjﬂ_lf

M A E ) A I R A U SRR RN 2R 55 B4 AR Y, kb 2R DLt Hor
XHFIIEAL . FEALARMRSE . Y2 ) SR R T H T 15 ﬁj‘%’é

M B R ESE, i EGRC e s, I R R E 4R AR K
WU SCAR A BB AR . 328U /5 V2 40 latent dirichlet allocation (LDA) 7]
THAE R

3. REZEIFHE

M JEAFRZEMZE (RNND: ] RNN BRHARF, iR mHc iz mgs (LSTMD B0 142
?E}/T$fl: (GRU), RACFESCAZHE I A5 E, PUsSROCARH 115 (S S

M B (CNND: 8 H CNN SRR A 1) i, jEﬁIETIZIK BAES
fE551, CNN ZERE A #r A B

M TR« ol B DR RS P SR Bt o TR 2R R R 52 27 SJ B (4 BERT S GPT 45
BEATIR, ABATIH R AR5

4. BREAHIE

H4 TR () T BN ES 5 S BRIR BE 5 I TR a8 G A DA w17 2640 BT IR A A

FoEtE. Biltn, BT RME RN 5] SR b B — S B B I IS 5, SRS A MLES 2 ST A A gk
— B HTUAR.
5. fERIACE
AR BRIV, H & A s B B AL, A BRSO RS . 15
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43 T DAg i T S A A RV R R R R AR

6. FHETE

TENLES S SO iE, ol DUE & FORE SR LR AR, Al 484554 (bag of words modeD) .
TF-IDF (term frequency-inverse document frequency) Fliik A (word embeddings) %5, K
FORCAHHE DL A .

WA NS, DiReRfdH TextBlob CIEEAHTEED 40t [RIARNTHT [H P R 1) B 2
R W ELH . TextBlob & —A> Python %, T HRIES BT, BHSCARE
GBS SRS, IPERRTE. i SRR BHESE . TextBlob #%E/E NLTK (HAES L
HAL) F Pattern FEREEAN b, St 77— AN SEMR] A &40 APLL {3 NLP 455 545 5 Sl

SEf] 7-1: REFEEIF B IRAREKEBE S (JFEEEZL: daima/7/zhuacsv.py Hl
new01.py)

(1) SEHISCAF zhuacsv.py 16 A2 3R TuShare H 45 & H HITE ] A & B[R] 4RI 1 % 5
PRUE R, R IREH EE B ORAE R CSV b . BARSEIARS a1 R s

import pandas as pd
import tushare as ts

import re # SAIENZRIANBILR

def save news_to csv(start date, end date):
pro = ts.pro api ()
df = pro.news(src='10jgka', start date=start date, end date=end date)

if df.empty:
print ("BAEBFEEL . ")

return

# (A IENFRA B A o VR I A
valid start date = re.sub(r' [*\w]', ' ', start_date)
valid end date = re.sub (r' ["\w]"', ' ', end date)

# HERIF R4

file name = f"news {valid start date} {valid end date}.csv"

# PRAFH Ccsv L

df.to_csv(file name, index=False, encoding='utf-8")
print(f"?ﬁ@%ﬁ%ﬂ{%ﬁﬂ {file name}")

# FRE I )G

start date = '2023-01-11 09:00:00"'

end date = '2023-08-22 10:10:00"'

# U B R A A 45 2 2 csv S

save news to csv(start date, end date)

FE_EIRACES , SRIC T fi8 € I RIS A [RIFEIB0ET R RIS 2, SR RAF 21 CSV SXfF
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1. OATE Windows R, AT ARREE LU FFRFL—: \/:*2"<>|, FrLMEH
IEMZEIE 200 SO 44 3047 1 ACEE. O T T Ja T R4 3, AR AT 513 20/ CSV 3
P B BT A 44 N news_10jgka.csv, SCEFFIN BT IR

datetime, content, title

2023-08-22 10:09:00, KER&E app Bon, TH, BHEELMNEHEAR (dbm) GIRA A figEM 24 “ R
W “ REGHr 7« REGHERE” “ REEFEIFE” @its, BEPRIONMEERS . B, MTRPRIRESI N HETR. |,
H I HE R RS AR

2023-08-22 10:08:00, fEEERFIR FATENMERT, HA 10 FHHBUF GG R E 0 N LFERkHTE.
ZE R T 0.66%, N2014FEURMEEKT . XN T HA 84T 7] GERE A T 37347 7RI A8 35 1 Lk 2%
BEAMTTREM: ., HAR 10 1 E Gl as 200 fLE KB =

2023-08-22 10:07:00, FEAERAIZ FATEIME RN, HA 10 SFHIBUR 67552 8 01 N LR =
ZARRTEE 0.66%, N2014FELRMEFEAKT. , HA 10 FH E GRS RO LERT=

2023-08-22 10:07:00, JoRMEEBGEMG, BEEEBG B 5%, A TR, FlRedr, EEE. SEEH%Es%
Rk, RS R R AR 0 0k 59

2023-08-22 10:02:00, ¥ TA5HEMEE, 8 A 21 H, H29RWEREAEHL (APEC) H/hI K S AEEH
FERERZSAT . 2 IEGUR “NITE ARSI MR AT RR SRR R 7. TV ANE B Ak 5 El S AR 58 =2 58 [ HH i 23 1L
IrEGe “midE b T BB AR BR300 NIV EE” .. ., TS SR AR 22 R H S 29 Ik
APEC H/h bRk 218

2023-08-22 09:59: 00, fElEREFBhHi TH, HERMERKE, hIEMEE. DEHR. BEHES. o ZEs
LRk . AR BRI R AT E Rk

2023-08-22 09:58:00, & AEAPP IR, ITH, ALHANMGBETAMRA R LA A PR 2 7 HE — 3
PATANE R, PATHRI 1028 JiRot, PATERE NIER AR IL X ANRERE . AEAE SRR, bk EEmA
AT AL T 20084FE10 H, HMEAR 6 ZANRT, HEREANE. . ., ALEUKERT#HEH 1028 5
2023-08-22 09:57:00, #RILPHMEIR, 2023 FEPUX (ZFFX . FEED s T HRsh, EEZ e,
T SEZ e A lB g v i s He s it & RN TH IR, #RRE =2 34BishIl . &Rl 20F . thE. “BiEHE” 2 EMh
HBUR: M ERBAME 503, EERRAZE REENY: . .. BT X A2 R =AML 50, FE
S5EM EHEI.5. ..

2023-08-22 09:56:00, #EE K Gt mMEs, NS KRNEEZG KRR NEN, BERIHSE TR
WEFERT 2T G gk 253 AR SR i WA I 1) 2 ) FNZeir R R Frah Re Siit4ehnih R, R 22455075
T 2022 FRESTF R shRete E, BT TR, .., BRGHE: 2022 FRESTRIENZEE
B RAEEK 2849

2023-08-22 09:56:00,R#ECINNO Research Zil-#HE R, 20234F 1-6 A EpF4I HH R EFHL
8553 N, FERIE22.7%, &ERESAEEWAIL T REANE. |, Wi b E e SR 3% &40
AR 22.7%

2023-08-22 09:53:00, {7 [ & BARLT KA % T A BRI T AR SOV 22K S0 AL IR HEII A 2 . H 202349
H1H, BB AT & Sl SR T S SR bR AL AR AT AR Sy S SR 4401 0 . 05 WKHR o BT 19 R UL 2 A
HE: BRI () LU, EmMEH0. 055 HR3-6 1 . . ., @47 FIRRAT A& LI A L F 229
2023-08-22 09:52:00, A= KIBEEMRFNLE, W 3000 AN FEL. |, A= KisHEATS
2023-08-22 09:51:00, & RAHTIE, 38 M [ E R EFA RA FRE, SERE 212K ML IR =
frizfr, TH1HZE8H 21 H, BERIFKIERE 7.011 AWK, Hh, 8 H19HKIERE 1568.6 /1 AR, FEIX
FillE 238 5 H ik & RIS = ) S . A EREE HITHTIRZ FI 41k 10444, . ., &EESRK BB RIZHRE C R
L NI

2023-08-22 09:50:00, "HEBFZE THRIFEhH T, FHEIRELTE 125, WARKE 105, HE(EE. P
i€ I S 187 =Y R

4R S TH O N

(2) 45 S SCHF newO1.py, DIREZXS SCAF news 10jgka.csv I HT 10 204 1 br i
BEAT S AT, FE4 B 1 AR M (R TR s R M) o FARSEBIARAS U R iR
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import pandas as pd
from textblob import TextBlob
import tushare as ts

# f#H tushare SRIURFE 2 5T [ A Al
def get stock news (stock code, start date, end date):

pro = ts.pro api ()

# BEBHRBON RN IR sina. FIFENGRIAR 75 1 o DT 1

df sina = pro.news(src='sina', start date=start date, end date=end date, codes=
stock code)

df ths = pro.news(src='ths', start date=start date, end date=end date, codes=
stock code)

df eastmoney = pro.news (src='eastmoney', start date=start date, end date= end date,
codes=stock_code)

B IS [ B0 Y P 5 V57 A
news_headlines = pd.concat ([df sina['title'], df ths['title'], df eastmoney['title']],
ignore index=True)

return news_headlines

# fiiF TextB1ob BT BT
def analyze sentiment (text):
analysis = TextBlob (text)
if analysis.sentiment.polarity > 0:
return "FK"
elif analysis.sentiment.polarity < O:
return "JHAR"
else:
return "F{E"

# LRRE
def main():
# TR TR AR B SACH AN H G
stock_code = "300750" # TEERHIBEEIRD
start date = "2023-01-01"
end date = "2023-09-30"

# ARSI AR R

news headlines = get stock news(stock code, start date, end date)

# BEATAH IO AT IR 45 RIS N % DataFrame H1
sentiment results = []
for headline in news headlines:
sentiment = analyze sentiment (headline)
sentiment results.append(sentiment)

# Q% DataFrame A7 fif B I HR AU 7 1270 Hir 4 R

df = pd.DataFrame ({"Headline": news headlines, "Sentiment": sentiment results})

# H IR AR
print (df .head (10)) # AT 10 ks i ik ik 2 A 45 5
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if name == " main ":
main ()

AR HAT J5 2t
FRAL: R R R 51 R

k. ik
AR HA 10 4P I T 2l Z A LR AT i
k. Ak

12 AR 10 4F 3 £ i 2 2 1) LA RO e
:

Ealetd

s WREERRGEM B2 5%
:

=3
& =

: TABHBEIEH AR 22 S R 26 29 IR APEC H/M ML 21
.

=
= =

C

s BRI RSN P ERMERS
o

=
&

g

: JbRUK MR T R 1028 J5
o

b
et

1: DEBHERTEIX 5384y BRI =AM 50, HWs ELL EfHE9.5. ..
:

=3
it

L HRGHR: 2022 FREZUFREHARS L LEEK 28, 45
:

Ealed

1 EJL@ bR R [ 2 A B R R EL R 22 7%

I AT AR AT RESZ B 2 AN IR, R SOREHE o AR ) 258 DA
LG EAR Sy o a0, FEASIB T, X bR AT 15 10 M7 5 45 21 0 45 R
P, XN TextBlob F&— >4k T LA ] i fr) fa] S i i TR, BRI RERS — Ly
SE I SCAAT PR, AR Ak P < AT 0 SCASI S W] BETCVA TR I e SCA I 1 k.
b U B T T B R R AR Y, DL RS BT SRR & AU 13

N T BGETEIR T IEE R, AT S LT i

(1) SRR Bl . 5 2 WA nl e B TR m A I P Re, JCIL R AERr e
A EAT LA

(2) B XAERGAC A . ARAT DR ey e BaaliC e, DUSE 4y 3t DG PR 28 47 b B4
SR RIS T 3

aled

i

=l
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(3) BB SE AR BRI, FEs S, DRBRE & T
A I b A

(4) 5 FH < R USSR PR R TR o < i QSR 14 175 SR 3 A A R B B el 4, 20 4 R S A

I M AE 2P S T AUk P A8 T2 B 3, RLARAR SR I . 7 i vE i Ay T
RETe. BT BRSBTS AR T B R ARSI R
AR DL R R A TSR . G, OO AT B 28 (K U Rl mT DA e 175 0 M A
RIMIPERE, X RORFEA T A T ) A A AT DR

72 A TATIRFAMERRT G M

FF N TR SR 25 0 I R I HLE 2 A B ARE 5 Bk, BAENK
BOCRME T B AR i 5 5 8 1T S 25

721 EHRBESWHEHERME

P GE G 28 73 AT A AL AL B SOR B T B 1 TR AAAE — S R IR, X/ IR SRR
SESS
M RIS RGO B R R OB AR AT = AN
B, B DRSSO 1 73 AN e e SIS I R SR A 2 AR, 41
wn, TR PRI AN L& 18 ) 2 5
M ETRCHEEAL: ARGkl B TR B PRI W R, B 780 5
738 il G 1 10 o N ol O ST = P ¥ S N 0 o0 S VP S A S
T I AHERRE -
M REERESFEE: AMIEREHERN S 2052, OfmEm . b, BB &
S o AL ST T 7 i LR B R 2 A, DR e AT T3 8 1 I Y 1)
ULAC.
M AUEER: EE IR R 7R E U EOE S AT I 2R IXERE LA
Rl EAT I, 15 T RO TERE T B R B, DR DR R e 3247l g 8 A0SR 2 1
T ERIL T
M AREESEREE AR MRS O AT R T B KR AR S, R TR
&2 T3k AR, SRR R AR 2 & 5 HAERS ), DR AR S e A A
B F AT RESR = 206 1IN 2R 8 -
M REGRG: AR WSS MR, Mtk gty ik A A B R DL .
Blan, — R AT RERIN R S AR AR A5 I, AR g ik e A R A
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]

FEESR
T E AT BE A BRI AR AA T AUBE A I 8] R HERS A1 AL AL T 32 4E
FRGEIE I T 76 T RETCIEBR PR AR AR, o ) R AE DR T AR (R A SS RAR IR 5 o

N T R GG A BT T IR L /R, I LN BRI R AR 46 R R FE
2220050 WA 45 (RNND | S A ZE 25 (CNIND AT 25 78 5 A28 (41 BERT),
XL VAT LR G AP SCAR R S S I, DR AR I A R I R . thAh, A
FNRIBERR ZSE BT, HCAREEE . B BSR4 Ak, DUOE
4 THT s B A TR

7.2.2

ez 51RES

PLER2 2R — M B @ o e K TR, Er LI A 3R BT 73 S8 AR B
EE RGN EERGUT . HUEE SRR 2570 M b 0 3 2N A AR R

4]

]

4]

TIPS HLas IR ] DA AT 1B R B4R 55, K SORBUE B 20 AR
A PRSI R X SRR bR I SR B R A S R I, IR
W BT R

TERARAE B AL 20T LA B M SCA BE o rP 1 e i, B IRk ) 5 2
AT I . B, B 5 SCAS P IR T A2 5 2 RO ARARE 17 S A2 A Rl T A 1 K
FAOETAE: AERR ot AL 52 20 mT DU - SR O B0E & A0 1 AR RRFHIE
WA, TF-IDF. AR SE o XEERFAE AT DU T 2Rt i AR

PR e MLEs2 et T 2R T TR Mo, A FEANR Ik, SOfF
AL REM . BEPLARAR . DRSS, WHEE MR PUR TES IR
A VEA A A

IR L. HLaS 2 SRR 5 A AT 15 B R U B Bt AT IR, SRRk
PR SAGAE S B AR AT VERE VAL AT S BRI, AP e i 2 (R ff PE AT AL fiE
AT R Ml I UNETT U T 216 SR, EHE N T AR F 3
AR & 2 -

SRR AT B SRR AT LUK 28 g S i
Bk B, 2RSS B AR O A
B AR EIR R R HLAS 2 21 5208 T U A et AR 2, a0 A1 Jkam]
BT SAF BRARIE A P 1 R

IIMT ARG, AT LASE A5
%\ o

=
H

4
)|

EE: RANBFIEAFRHSMTFERLE, EEmA@lE— LK, Flde, TE2KITH
ARRHIE RN GER, REHBEORE TR Y BRI ML, WL, MBFIBEANEFTEEX

B0

AR B] R IEAT DN A AR, LR, DI 469E T 4R (614 BERT. GPT) &4 4

WA PIUET REU R, & T B ER AR,

189



Rk KA IR L 5 A %,

73 T 4AEA . BERT

AT (pretrained models) & 3H i 7E KR SCA K H kAT B B 2 S IR i iR
JE 2 STARARY I SE R TR o 2 )38 (K38 5 o, AT DAZE S A NLP AF 55 A 4L A g PR R
TET 3P H 1R 2 14wl 28 T AE < I T 2R %8, 40 BERT A1 FinBERT %%,

7.3.1 BERT #RE 448

BERT /& —Fi il 2k 1) Transformer #8Y, & IS 7E RIS SCAE R Fdk AT B B2
ko > 0 1E 5 2R « BERT W DAER SO i 1R SUE B, AR BOCA ) R SO kR
7No {Eff A BERT #EATIHR MRS, @0 2 HHERESR A, S35 H 3R BUR AR
BNy AR AT G RS> 25 . BERT 75 B — A Gl L& N R € 1 R e 55 .
BERT HIZEAAZUNT -

(D) EFRRES IS THEIEFE— MR IHESE, W TensorFlow 85, PyTorch, #43HAf
SEBRINEAIE F BERT B840 T H o IXRECHESRER ML 1 TN E il 24 8L 1) APL.

(2) NEFS AR E . BERT W Z-A #1855 Al LA Hugging Face Transformers
JF Chttps:/huggingface.co/models) BUE J7 A& ATHIUEZREL . RAT LLIE £ N H0dE & R 55 HRF
SE RAS 1) BERT A7 R HE

(3) hn# s AL EE . FH Ik IR B2 2% I HESE, In#k T %k BERT # AU EH . 78
TensorFlow 1, R 7] LLf# ] TensorFlow Hub B, TensorFlow ) Keras #&% 7 fin#; BERT . £
PyTorch 1, fRA] LLf# B Hugging Face Transformers J# 13k BERT.

(4) AR, — B %k 7 BERT BIAUKCEE, mhn] DU BRIEAT SCAR S . FRIESE
BT 2 Bl NLP AR5, WHE i, OR35S

EAE NIRISE], IhagA M 2k e BERT AR [R5 8T I R v obs 4715
O . AEAE ISR BERT B8 2 i, FESCERKILE T MG TE, ASLE 8 H 2
chinese_ wwm_ext_pytorch £, T #H Y EHHAIRIER] path H .

S2f] 7-2: i BERT ZRER[F 6 H SR 55 B (JRASER 4% : daima/7/new02.py)

SEBIST AT new02.py (R EARSEIAAG LT T Fros

import torch
from transformers import BertTokenizer, BertForSequenceClassification
import pandas as pd

# B XHRFIFN tokenizer B/ HZ
model path = "path" # B RIS
tokenizer path = "path" # FHH#HNIRH tokenizer BT

# JN#BERT tokenizer MY
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tokenizer = BertTokenizer.from pretrained(tokenizer path)
model = BertForSequenceClassification.from pretrained(model path)

# BEE sV 3CH
df = pd.read csv("news_10jgka.csv")

# BUHT 10 26503
df = df.head(10)

# 3 AR 1t le FIRHT G BT
for index, row in df.iterrows() :
text = row(["title"]

# fEH tokenizer i SUAGHAL U FT 432 (1 H% 30
input ids = tokenizer.encode (text, add special tokens=True, max length=128,
padding="max length", truncation=True,
return_tensors="pt")

# R A AT 15 1) H

with torch.no grad() :
outputs = model (input ids)
logits = outputs.logits

# SFREUFBAHTHIA R (X BB IRIRAE — 338, IR/ IO

predicted class = torch.argmax(logits, dim=1).item()
sentiment = "FMK" if predicted class == 1 else "VH#k" if predicted class ==
else "k

# FTEME BT 45 R
print (£"#5@: {text}")
print (£"&/&: {sentiment}")

FE EIRACRS B e CSV U N, SRR DI 10 2Bt ibn . SR8 5 66
BERT BAUHAT 1B IR AT, IR 25 RAFAETE sentiment FIER T . )5, KIHEIHTE SRR
FJR4h DataFrame H, JFFTETHISR. AARGHRAT Jo %0 H AN WA

Prl: R E R 5 R SR

TR FR

Frdi: HZ 104 1 E i as 2260 LR R =

TR AR

FRi: H AR 10 4350 E Fes 200 JLFRoH =

TR R

PRl JeRIES B ER BRI 2l 5%

TR AR

Frill: TASHEIFRACAR IR 2 2 A 28 29 IR APEC H/h kK43
TR AR

Pl fESARELREhS T AP E R

5K R

Frii: ALKV T B I 1028 T3

5K R

Fal: JLBAARPUIX s &y HBLR AN 50, B 5EL FHE9.5. ..
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e Bk

. WRGHR: 2022 FRELGR R EFEHEK 2845
e Bk

1. HUR: AR ep [E e S AR R AR LE T 22. 7%

TR

T (5 o 0 B

732 TRRAKREF

TE HI T R SEA 7-2 (R4 S5 R b, Bir IS A 20 O BRI R, X AT e PR D
F PN GRS R A AT B A AR 25 b I A IR G I S s, e 5l 4 vh i b R S AR 1
S BB S ) AR . ROk R EE G S, D, AR R A R L R s B T R AT
A, KB E negative_keywords = ["FIZE", RER", "EREET, T, CEEE, "REY,
"HRP, R IR S R IR I, AL positive_keywords = ["FIEF", "I, K
R, "R, AT RS RS SR AR SR, R T R SEBE R 1 I T RE.

SEf] 7-3: WIS (FSESE: daima/7/new03.py)

SEBIST AT new03.py (R HARSEIAAG LT T Fros

import torch
from transformers import BertTokenizer, BertForSequenceClassification
import pandas as pd

# NI H BERT A2 2UF t okenizer

model path = "path" # BHAIRIITIIZAE K E

tokenizer path = "path" # BHHNREITIILZ tokenizer HE

tokenizer = BertTokenizer.from pretrained(tokenizer path)

model = BertForSequenceClassification.from pretrained(model path)

# BRI [ £
df = pd.read csv("news 10jgka.csv")
titles = df["title"][:10] # JEPEAT 10 FArREBEATE RS AT

# B H BT
positive keywords = (v, vl nERiEe, v Bk, wik{E
negative keywords = ["FIZ=", R, vEkiEv, vwfie, vEBke, vREr, iR, B

# 30 b R I AT 1 R BT
for title in titles:
# M tokenizer ¥ SCAY w5 R AL 4257 B A% 3K
input ids = tokenizer.encode(title, add special tokens=True, max length=128,
padding="max length", truncation=True,
return_tensors="pt")

# KI5 E VORGSR DU 17 SRR ) 15 A T AR
contains negative keyword = any (keyword in title for keyword in
negative keywords)

# AR RS BT, W RS RS S B E R
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contains positive keyword = any (keyword in title
positive keywords)

# AR BEAT 15183 B

with torch.no_grad() :
outputs = model (input ids)
logits = outputs.logits

# SREUB RIS R

predicted class = torch.argmax(logits, dim=1) .item()

if contains negative keyword:
sentiment = "YHAK"
elif contains_positive keyword:
sentiment = "FAK"
else:
if predicted class == 1:
sentiment = "FAR"
elif predicted class == 0:
sentiment = "VHAE"
else:
sentiment = "HIE"

# ATENTE A B 4 1

print (£"#5@: {title}™)
print(f"T%E@: {sentiment}")
print ()

ERACHD B SEILRAR AR

for

keyword in

(1) FALEME, FE PyTorch. Hugging Face Transformers /% Al Pandas.
(2) & TN ZRAEAYH] tokenizer B SCAFERAE, VRFR LN B4 N SEPR I BE4L . IX L0

ZF818 7T B4 N R BERT #EUFT tokenizer.

(3) in#%k BERT tokenizer FIEAY . MFRYIZR AR b &I 25 1) BERT #4UH tokenizer.
(4) & XI5, 35 negative keywords Fll positive keywords, FF 54t .
(5) BEECEE BRI CSV SUMF (RBECHF4 ) news_10jgka.csv), FFREHAFGETE

DataFrame 7,

(6) XTI 10 ZFEHEFEAT 15K 47, 47 DataFrame [T 10 478048 . X REANHT ] bR

BAT AT EZOP R .
M Al tokenizer bl SCA G i AR A T 52 32 A% 3
M AR AT RS b, RIS (i

M ARIERASR, PIRTAR T AR I E R
M EE A RS A R RO, BT 5 AL B DS R B RS

(7) 37 Bt BRSPS AR I I T R, BRSO MRS AR 25

PATJE 2 H T WA

/5

W o
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1. 1 REHE R AR B R br
AL

B @

1: [ 10 45 1 [ i ot 2 B JUApE A i
TR

iyt

A 1.0 4R 301 [ e 2 ZR A JUERK T
AL

1 JCRBERRGER FERE A B 5%
: THR

it

: ARHR R ARTE 22 R R 5 29 IR APEC H/ML 251
AL

=

1 AR BSRERTT A E ML
SRA)

i &

1: JERURMEE TR 1028 11
<: TR

=

1 JLFARRIEX 5 Ac ey SR =AM 50%, M5B EfE. 5. ..
SRAL

Ealetd

. WRGHR: 2022 FRELGR R EFEHEK 2845
< IR

=

i ZLE e [ A A R B S AR B R 22, 7%
.

EOR L THNACAD B R 45 SR AT 5 JRATRO T, E R AE b 1A AR Hh 78 0 B0 17 SR OC B
negative_keywords Al positive_keywords 5 KRB 2T K, WMARTINGENZSH, ©
AT RAEARRG Hh g SCRITPAN B, T 418 5 IR L S = N2 4 R g 7 T 175 R R L T 155 JR
fartrd.

TR (40 BERT) A& A E KT B RELEE, SRR RS SCA
B AT PR, AT AR AR e B 1 — i M0IE 5 B RE ), BN LA e 1 R R )
RET. BEBE, D9 7 X B IREEAT 7028, BATH E A 17 € SCR LG RO T, JHRIAE e
FESCAH R IR IEAT 732

7E_LIRAASH, negative keywords il positive keywords F 18R 5 Az @ o 42 75 6L & R
THIEA KRR BT, DLUE R0 Ry N TG RO R AR R . X e SCHR IR E O
ST, AT GRERL I — 5

7.3.3 1REIRI

BRI (fine-tuning) IR LS 2] h—Fh i JLITUI SRR, B3 W 48 1R AR T 2Rk

Ealetd
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RUIEAS b, 8RR AT 55 M BE 5 L IAT BN 5ok & B AR B A 55 TIOR A% O J8
A A& RMREE EIIZREr iR i) AR, SR 58I FEAE S5 A G i Eits AT
BB, HE—PRABER R .
B0, TERTTHASEE 1 RO T negative_keywords Fl positive keywords 18 AN
HERIR TN 2B 8, RTINS 1) 2 50 18 OB S AR B A7 5 2T 1, T
A Fe il i TR IR B OGRET . XS O T DL SR B B R A B B ARG A A
DA B A0 0] R o 1 R B g AT 43 2
TENG TR A, T8 R R B s B O 7 T 5 2 (08 1o A P B8 b 3D 3%,
BAR T .
M AR ENZGEER T, v DR SO AR I AR AR bR RS, (A
EZRd b | X L1 OG- SRS LA K 2R

M e A AERR L TN A SR b, AR AT DA 90X B O B 0 TN £ SR AT I
AT i B i R . Bilan, Sl dm s &5 R “RIEr 7 B I SO
Ty RAT DL I AR

S 7-4: RATNGEBFINF BT (FLEE: daima/7/weipy)

SIS wei.py I BARSEILAIS 41 R s o

import torch

import torch.nn as nn

from transformers import BertTokenizer, BertForSequenceClassification
from torch.utils.data import DatalLoader, TensorDataset

import pandas as pd

# INERTRYIZR M BERT A2 AL M tokenizer

model path = "path" # B ARIITIIZELY K

tokenizer path = "path" # ¥ AR tokenizer HF

tokenizer = BertTokenizer.from pretrained(tokenizer path)

model = BertForSequenceClassifi&ation.from_pretrainéa(model_path, num labels=3) #

A 3 MEEST

# BEHUH A 1H AR csv U

df = pd.read csv("news with sentiment.csv")

texts = df["title"]

label mapping = {"VH#&k": o, "FUkr: 1, "HtEv: 2} # EEARESEIEUE BB
label values = df["ginggan"].map (label mapping) # FFERFHFIRSIG NEUE IR

# B Fisk B

tokenized texts = tokenizer (texts.tolist (), padding=True, truncation=True,
return_tensors="pt")

input ids = tokenized texts["input ids"]

attention mask = tokenized texts["attention mask"]

# BB A
dataset = TensorDataset (input ids, attention mask, torch.tensor (label values)) #
B AL N torch. tensor (label values)
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2
DataLoader (dataset, batch size=batch size, shuffle=True)

batch size
dataloader

# 8 XK AR AL
criterion = nn.CrossEntropyLoss ()
optimizer = torch.optim.AdamW (model.parameters(), lr=le-5)

# A
num_epochs = 3
for epoch in range (num epochs) :
for batch in dataloader:
input ids, attention mask, labels = batch
outputs = model (input ids, attention mask=attention mask, labels=labels)
loss = outputs.loss
optimizer.zero grad/()
loss.backward ()
optimizer.step ()

# CRAF IR 5 A A

model .save pretrained("fine tuned model")

RS ) SEIRAR TR

(1) fn#E il BERT #EAUF tokenizer .

model_path F1 tokenizer path 4 7l & T Il £ A5 B A tokenizer [11#$1% . BertTokenizer. from
pretrained ( tokenizer path) F T /N# BERT 4 %Y [¥] tokenizer . BertForSequence Classification.
from_pretrained (model_path, num_labels=3) HT-In# BERT %, num labels % & H 3, Forfk
WA 3 MERS.

(2) BB S AR CSV 3.

{fiH pd.read csv ("news with sentiment.csv") 132 HUEL & bR A1 BARZE 1] CSV LA
AR & texts 5 CSV AR IAR AR - label mapping J& M BbR 25 2 B0E A i, 5 4,
CIHML BRSO, “RRART MRS 1, “driE” BN 2. label values SIS FAF R AR ML
SN EERR R BIEE T— ST IR RS S

(3) H A AL R

{8 tokenizer 4 SCARHE I A AR AL AT H 2 A6 X, BFEARIAAE (tokenization) . HH7E
(padding) AW (truncation) ZE4EfE. 1% T input_ids 1 attention mask LAIE 2% A\ FI/45E
A,

(4) QI HE s ds .

TensorDataset F TR NEHE . 13 = IR FIbR 25 35256 i Py Torch #4545 . batch_size
e TEAMINGHLR K /N . DataLoader F A2 Bt ik s LA AL I 25

(5) & AR R BAIIAL 25 o

i F| nn.CrossEntropyLoss() € 3 T 28 X JEI R H, H T2 XA n kT 5. FH
torch.optim.AdamW & X | AdamW i ft.#5 .
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(6) TR,

B ERIEA TR0, SN2 HINGREE, WEMRTH T B b E#IZ
Bl MR, AR PRSI G, IRt ESUR . R E I AL i
(backward() FIHLA 38 R BT AR (AL E o IX NS AR S AE 2 MR B, DR S B M RE .

(7) PRAFHORJE AR {# F model.save pretrained ("fine tuned model") PRAFHUIE 5
IR, WL 8 T HEWTAE 55

7.4 FRN4AA . FinBERT

FinBERT J&#& T BERT (AL, (HZd 14t x0S SRl B Rom o . (8 1 e
AT KR SCA B AT TN 25, AT A A < R SCAR 7 SRR I M S AR 55 h R B £

7.4.1 FinBERT REI /145

FinBERT # B () & J7 #uhik /& https://github.com/ProsusAl/finBERT, K 5% 0] LLf# F 4
git 72K FInBERT FEERIA T AL, B0 B4\ GitHub T N4 ZIP 3.

git clone https://github.com/yiyanghkust/FinBERT.git

EM 4 458, FinBERT K T 5 Google & i If) Jii A& BERT #H[F (284, ®& T
FinBERT-Base #i! FInBERT-Large WMhiA, H A H7E KM T 12 JZ Transformer 451, J55
KT 24 2 Transformer 4544 . FinBERT R P R TNZAT %, 43 2 i 2l il Tl
GAMEL GNP GR . Forb, FEAESZONMITINGR b, 7 LAY b1 2 3] 15 L2
SRR, BE AT b A = G R AT A B RFAE AT, RATEES SN T PSS A2 )
1155, S AR RFRAT o3 A0 2258 ) (¥ & Rl S AR AT %%, BB~ .

(1) BHRATIAF 2K

XA mVE AT R PRI, RARBAIRF AT E M, B IRATHR X 25
WA ERNR T RE AT AR TER . FEAE A AT RSO A IS, &
AT ATERHE Sk~20k Z[A], 112y 40 J3 256 TR PERL .

(2) 02253 I F o R S A 131 o

ERHRATL A3 AT 5240, R B I TR 15 B E LR AT R & ) i A s I e
B, TSR ZE R Ty 44 SR OISR TS8R LA 50 75 A I EE R

7.4.2 ETF FInBERT R HIHERATRSE

A N RS, BRI FIZRIER L 7 I A8 FinBERT AT Rl > LS5
WA, QARERACHE ., BERBOR . PEREVP A AN o XA B <o R TSk S T i s LS
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SCAEGHE AT 15 B A AR IR IR P
SEf) 7-5: SRETTHERSTT (JRISEEME: daima/7/financial-classification.ipynb)
REAER UL, ASLBISEIL T AR DhRE.

NRRAANJAAA

TN I R Rl B> KA (FinBERT)

%o 4 RHT [T b AT A AL B, LR IA . i, BETR AR

8 IR AR O B AT SO (fine-tuning)  LUE B 4 Rl B2 AT 55

L NSRRI IR, R B 1 e dme (A Y

TN AR, JF A Y AT 1 23 ST -

THEL IR T SR AR IO AIE AR b AR AE S 2R AN A% RS0 R HERA 2

SRt 1 — FhAE R QUSEEAT 16 [ SR 55 (R, aT AR T 0 <5 o Pl A 14
T AT o

ARSI AR SE IR R W R TR

(1) 5% show headline distribution (sequence lengths, figsize= (15, 8)) HT7#Hr#r
VB b ARG B TR A AT AR O, I8 I AR BT P R A IR bR R BE ) 4 AT, DU T s i
IR AR . BT TR T 512 BUFREFT 5 B9 o bk, 34 7R KA A AE

5, A

Lho FN

(SR A Y i NN

# SRR AR R 20 A7

def show_headline distribution (sequence lengths, figsize=(15, 8)):

# PERLRT 512 BUHr e BT o R 2 L
len 512 plus = [rev_len for rev len in sequence lengths if rev len > 512]
percent = (len(len 512 plus) / len(sequence lengths)) * 100

print ("RAFHIHKEN {}". format (max (sequence lengths)))

# BCERIZRAAD
plt.figure(figsize=figsize)

sns.set (style='darkgrid')

# BEINERR EHE R

sns.set (font scale=1.3)

# 2 g R
sns.distplot (sequence lengths, kde=False, rug=False)
plt.title ("HrEIREKES ")

plt.xlabel ("HERERKE")
plt.ylabel ('¥rEirEEE")

(2) PR%Y show random_headlines (total number, df) F T B L% FFE & B0 1 HT E AR
A, JETEVEN B BRSO . XA BT AE LD BN, DUT A5 R
PRAEFIARRR A ) G 22 o FLARSEIRARAS AN T o o
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# SR BEALHT [ A
def show_random headlines (total number, df):
# ALY — 52 B T R A

n reviews = df.sample(total number)

# FTEQEEA 7 (7 b i
for val in list(n_reviews.index) :
print ("HH #{}".format (val))

print (" - THE: {}".format (df.iloc[val] ["sentiment"]))
print (" - HriEbsE: {}".format (df.iloc[val] ["NewsHeadline"]))
print (u u)

(3) PR get_headlines_len (df) M) FEZIREZ TH AN EARE K E, Ik E—A
AL A R BE AR o B R R AR AT AR S B,  DME S5 S 1 A AT AT 55
A DA R L g 0 J5 R At o AR ST R BT

# ARBUHT bR A1
def get headlines len (df):
headlines sequence lengths = []

print ("ZwEgH. ..
for headline in tgdm(df.NewsHeadline):
encoded headline = finbert tokenizer.encode (headline, add special tokens=
True)

# TSGR S5 T A
headlines sequence lengths.append(len (encoded headline))
print ("ESER. )

return headlines_ sequence lengths

(4) Bi%) encode sentiments_values (df) FH T4 EHr2E (41 “positive”. “negative”)
Gt NET, DMETEIR L 2 IR rp AT AL PR . B 6 38— AN AR 25 215 7 gm b ) i 53
FEHE A B A 17 SRR 25 3 e A S T o AR SEEARAS 40 R s

# AT B AE

def encode sentiments values (df) :
possible sentiments = df.sentiment.unique ()
sentiment dict = {}

for index, possible sentiment in enumerate (possible sentiments) :
sentiment dict[possible sentiment] = index

# Gl A 1A

df['label'] = df.sentiment.replace (sentiment dict)

return df, sentiment dict

(5) PR% f1_score func (preds, labels) WIZhREERTHE F1 454y, AT IPALBIALIAE %I
I RAES P HPERE . B I HU RO () I 45 SR B SRR FL 490y, B IE TR
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A AR, BARSEERS I T PR,
# FLI3S M

def fl score func(preds, labels):
preds_ flat = np.argmax(preds, axis=1).flatten ()
labels flat = labels.flatten()
return fl score(labels_flat, preds flat, average='weighted')

(6) PR%L accuracy per class (preds, labels): F T vHE ARG R 153 S HER B
BB R TIIN 45 R B SRR AT LU, OV IME T BHER B, DAV BT A
ANEE S E R tERe . BARSCIARES a1 s .

# A HER

def accuracy per class(preds, labels):
label dict inverse = {v: k for k, v in sentiment dict.items ()}

preds_flat = np.argmax(preds, axis=1).flatten()
labels flat = labels.flatten()

for label in np.unique (labels flat):
y_preds = preds flat[labels flat==label]
y _true = labels flat[labels flat==label]
print(f'?ﬁ%ﬂ: {label dict inverse[label]}')
print (£'#E#iE: {len(y preds[y preds==label])}/{len(y true)}\n')

(7) PRi#] evaluate (dataloader val) FHTVPAEBIAL K RE, QIETHRIGURLE BRI KM
ARSI EE IR . eI ZRd AR A T R MR, TR BRI RAE L TIIAS AR
ShRAE, DMESE— DR APl . BAR ST a0 R BTR

# VEAl R 2L

def evaluate (dataloader wval) :

model.eval () B

loss_val total = 0
predictions, true vals = [], []

for batch in dataloader val:
batch = tuple (b.to(device) for b in batch)

inputs = {'input ids': batch[0],
'attention mask': batch[1],
'labels': batch[2],

}

with torch.no grad() :
outputs = model (**inputs)

loss = outputs[0]

logits = outputs[1l]
loss _val total += loss.item()
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logits = logits.detach() .cpu() .numpy ()
label ids = inputs['labels'].cpu() .numpy ()
predictions.append (logits)

true vals.append(label ids)

loss val avg = loss val total/len(dataloader val)

predictions = np.concatenate (predictions, axis=0)
true vals = np.concatenate (true _vals, axis=0)
return loss val avg, predictions, true vals

(8) fdi FH F Pandas M ¥8 & B A2 MNEL CSV UM, FE¥ HAFfE/E % N financial_data [
DataFrame 1. FARSEHACEE T PR

path to file = "../input/financialnewsheadline/FinancialNewsHeadline.csv"
financial data = pd.read csv(path to file, encoding='latin-1', names=['sentiment',
'NewsHeadline'])

financial data.head()

1E A4 FinancialNewsHeadline.csv & T 2 AN H] br N HoAf AR 2%, BN R A
R B — M IERAR S, AR T HT R bR A 1 B AR, A4S neutral (HFE) . negative (£t
) F positive CIETHI) o X EEHHE n] DL T8 8440 M B At B SME 5 AL BRAT 55 (1 U1 250 3
o RIBHATE K NN A

sentiment NewsHeadline
neutral According to Gran , the company has no plans t...
neutral Technopolis plans to develop in stages an area...
negative The international electronic industry company ...
positive With the new production plant the company woul...
4 positive According to the company 's updated strategy f..

(9) ITEVIH R EHR R — S EAGF R, @Tﬁiﬂ%ﬁ’]ﬁﬁ(ﬁﬁm B Ai. BARsk
BUACHS LR flrs

print ("Data shape: {}".format (financial data.shape))
print ("\nSentiment distribution: {}".format (financial data.sentiment.value counts

0))

X ERACRE I B AR B R .

M print("Data shape: {}".format(financial data.shape)): FTEDEHEEMIAR, BP4THM
T X R oR BT 2T Z D,

M print("\nSentiment distribution: {}".format(financial data.sentiment.value counts())):
FTENG AR BRI A1 . value counts() bR B T 11 A AN [R5 AR 2 1) H B
RE, DME T iR BR R R ME BRI AR S . EFTED 21T, @i\ W h—
ANBATRF, DS A AT Gk,

PATE SN A .

w N = O
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Data shape: (4846, 2)

Sentiment distribution: neutral 2879
positive 1363
negative 604

Name: sentiment, dtype: int64
(10) L 15 AR 1) 40 AT G L 2, DL AL J s B 5 vh A1 SRR A IR R A B
HARSZEUACKS W1 Fis .

plt.figure(figsize = (15,8))
sns.set (style="darkgrid')

sns.set (font scale=1.3)

sns.countplot (x="sentiment', data = financial data)
plt.title('News Sentiment Distribution')

plt.xlabel ('News Polarity')

plt.ylabel ('Number of News')

PR HAT G 2 A —MEIRE, 1 7-1 s XFEE R 1B R 1 EAR 2 AE
BRI AT EDL, A BTHE TN T WO 4 AN 15 B FR 2R A F R . X0 4
IV R ZEE T (EDA) JER A .

News Sentiment Distribution

3000

2500

2000

1500

1000 |

Number of News

500 -

1 1 1
neutral negative positive
News Polarity

Kl 7-1 B Rl R 7 X 4R P i A L

0

(11> i Z A% ) show_random_headlines A%, LSS FENLIGEE 5 N7 ] bR
PASCEAT R IE BebrAs . BARSCHACRS a0 T .

show_random_headlines (5, financial data)

RS HAT JE R BENLILEEE 5 REA, FFRATENRE MRS BARSE AT hr i SCA,  DUE
PATEE IR LEHE HIREAS A A ARG
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(12) W H ATTH % X H encode_sentiments values BREL, H R 6] (45 R ML 4N
financial_data [f] DataFrame "1, FFIRTG 1 1% Bbn 28 B H 7 4 il (WL sentiment_dict. B A&
LA W1 R B o

financial data, sentiment dict = encode sentiments values(financial data)
financial data.head()

FASIAT 5 2= Bt 5 MEHR R AT LT, DMERNTEEE BRSO T TE
RERMEAR . XA BT 5 SR @B b TAE, RO A & 75 2 A B 7 T K I hR 25
AN SRR o

(13) K%L train_test split NEHREEF LI IIZREE (X train Ay _train) FIEGHIESE (X val
Fly val). iIXEEEARAE AT DU TR IR E, CAPPAS P RE . FARSEEARAS 4~ B

X_train, X val, y train, y val = train_test split(financial data.index.values,
financial data.label.values,
test size = 0.15,
random state = 2022,
stratify = financial data.label.values)

(14) fE financial data DataFrame H AJIZR4E (X train) FIIGIEEE (X val) HIFEAENIN
—/N%ON data_type HIBTH, FEEEHAEN train 1 val, PARIREEAFEAE T I SR8 8050 E
. RJE, ITEEMIEBRSAENFBIERA GNZGERIIESE) Hr . Aksk
AR T B o

financial data.loc[X train, 'data type'] = 'train'
financial data.loc[X val, 'data type'] = 'val'
financial data.groupby(['sentiment', 'label', 'data type']) .count ()
ARISHAT Gt~ N2

NewsHeadline
sentiment label data type
negative 1 train 513
val 91
neutral 0 train 2447
val 432
positive 2 train 1159

val 204

AT IR ARRD, AT LA N (5 R A Y R A GAE A T () 2 A L, DA R
BT AR RO 2R 2 W 4 A R A B . XA BT T RSB 4 2L, LU AT A
BRI 2 RIS

(15) JFOHETH Hr bR AR, DA TE B T HOR SR 7 B e B K K . o
S6fd % Hugging Face Transformers H1f) BertTokenizer 25, MIZ45%! ProsusAl/finbert H il
AU SCA S S (Tokenizer). EASZIAHI T B,
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finbert tokenizer = BertTokenizer.from pretrained("ProsusAI/finbert", do lower case=True)

ARAGPAT G =H a0~ %5

Downloading: 100% | NINIINENENEEN 226k/226k [00:00<00:00, 807kB/s]
Downloading: 100% | IINININENEEEME 112/112 [00:00<00:00, 4.33kB/s]
Downloading: 100% | IININEENENEN 252/252 [00:00<00:00, 10.1kB/s]
Downloading: 100% | NININEEENEEN 758/758 [00:00<00:00, 11.3kB/s]

(16) U FH eR % get_headlines_len 154 4 i &R B AR U, FRE 45 RATAEAE

479 headlines_sequence_lengths ()% . EARSZHACKS 41T Fow.

headlines sequence lengths = get headlines len(financial data)

AR PAT JE = a0 R

Encoding in progress...

100 | HIANENENEEEE | 2846/4846 [00:04<00:00, 1136.56it/s]

End of Task.

XA BT LU 20 4738 Fe A A BE R AT 00t m] AR 8 5 R HEAT SCAR G i ot

i ERCE R F I, DUEAERIR I 25 p AT 38 2 0 28 78 BT A

(17) AR Z 8% X K] show_headline_distribution B&%, T 587 AR K B 1 70 A

fEo. BARSEHARS U s,

show_headline distribution (headlines_sequence lengths)

ARRSHAT JE R A 7-2 Fls o XA BT B B AT AAGHT AR U B (A, A

T LA S 4 1L A e Ao A ) B i L A 3 A 1 O

204
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57% AmTHE g

C18) XN ZRARANIG UL (137 [ b RE R AT G A A AR B, DAAE 8 T T e R 196 I I8
RFTIZRANIRAE, DMEREAT IR SRR M PP AL o AR SRS 2R Fror o

encoded data train = finbert tokenizer.batch encode plus (
financial data[financial data.data type=='train'].NewsHeadline.values,
return tensors='pt',
add special tokens=True,
return attention mask=True,
pad to max length=True,
max length=150 # the maximum lenght observed in the headlines

encoded data val = finbert tokenizer.batch encode plus(
financial data[financial data.data type=='val'].NewsHeadline.values,
return tensors='pt',
add special tokens=True,
return attention mask=True,
pad to max length=True,
max length=150 # the maximum lenght observed in the headlines

input ids train = encoded data train['input ids']

attention masks train = encoded data train['attention mask']

labels train = torch.tensor (financial data[financial data.data type=='train'].label.
values)

input ids val = encoded data val['input ids']

attention masks val = encoded data val['attention mask']

sentiments val = torch.tensor(financial data[financial data.data type=='val'].label.
values)

dataset train = TensorDataset (input ids train, attention masks train, labels train)
dataset val = TensorDataset (input ids val, attention masks val, sentiments val)

len (sentiment dict)

AR PAT JE = a0 R

Truncation was not explicitly activated but 'max length’' is provided a specific
value, please use "truncation=True’ to explicitly truncate examples to max length.
Defaulting to 'longest first' truncation strategy. If you encode pairs of sequences
(GLUE-style) with the tokenizer you can select this strategy more precisely by
providing a specific strategy to ‘truncation’.

3

(19) 1 FH % Hugging Face Transformers H1 /)25 AutoModelForSequenceClassification, M
TR ProsusAl/finbert HiN#k— /N T 7414328 (Sequence Classification) 155 115
. HARSZIARES IR s .
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model = AutoModelForSequenceClassification.from pretrained("ProsusAI/finbert",
num labels=len (sentiment dict),
output attentions=False,
output hidden states=False)

AR PAT JE = a0 R

Downloading: 100% | NININENENEENZ13M/418M [00:19<00:00, 23.5MB/s]

X MR, R LUK N T R O RS, MR O A T IR
HANLER, RAFEHATHIE (fine-tuning) VLG R 5E HIAE ST RIVAT o AR fR) ey Hh R AL 45 5 12
IR TIN5

(20) BN ZREEFNEGUE (045 44 (DataLoader), DA AERLA I ZRANGIE S F2
RN E s, AR SRR R N BB IR CLEAT B AR R AN S A i . R
(LSRR TY i i

batch size = 5

dataloader train = DataLoader (dataset train,
sampler=RandomSampler (dataset train),
batch size=batch size)

dataloader validation = DatalLoader (dataset val,
sampler=SequentialSampler (dataset val),
batch size=batch size)

QU WEMMA RN E S R EERS, LR IZRE S E #A%L Cepochs) o JHit IX 4L H,
Al AFE IR B I Ad B AdamW ARAGES , FEEREAMNIGRE IS G, iR 2% 20 2R R 4830
AREEES R BRI W R B s

optimizer = AdamW (model.parameters(),
lr=le-5,
eps=1le-8)
epochs = 2
scheduler = get linear schedule with warmup (optimizer,
num warmup steps=0,

num_training steps=len(dataloader_train) *epochs)

(22) JFERINZra Rt R B R, BN RERE 2 N NGRA Y. ERN %D
W, BEBZEI SRS AT AT IR HE . BRI SRR a8 3%, RS RS . [,
U EIHTENIIZAR K . AU F1 23380, DU IR i PR e . B 0 S 8AE R I 25
JIIEE R e or A7, MBS SR ] . BARSEIAIS a0 R s

seed val = 2022
random. seed (seed_val)
np.random. seed (seed_val)
torch.manual seed(seed val)
torch.cuda.manual_ seed all (seed_val)
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device = torch.device('cuda' if torch.cuda.is available() else 'cpu')
model.to (device)

for epoch in tgdm(range(l, epochs+l)):
model.train ()
loss_train total = 0
progress_bar = tgdm(dataloader train, desc="Epoch {:1d}"'.format (epoch),
leave=False, disable=False)
for batch in progress bar:
model.zero_grad()
batch = tuple(b.to(device) for b in batch)

inputs = {'input ids': batch[0],
'attention mask': batch[1],
'"labels': batch[2],

}

outputs = model (**inputs)
loss = outputs[0]
loss_train total += loss.item()
loss.backward ()
torch.nn.utils.clip grad norm (model.parameters(), 1.0)
optimizer.step ()
scheduler.step ()
progress _bar.set postfix({'training loss':
'{:.3f}'.format (loss.item()/len (batch)) })
torch.save (model.state dict(), f'finetuned finBERT_ epoch {epoch}.model"')
tgdm.write (f'\nEpoch {epoch}"')

loss_train avg = loss_train total/len(dataloader train)

tgdm.write (f'Training loss: {loss_train avg}')

val loss, predictions, true vals = evaluate(dataloader validation)
val fl = fl score_func(predictions, true vals)

tgdm.write (f'Validation loss: {val loss}')

tgdm.write (f'Fl Score (Weighted): {val f1}')

ARBSHHAT e 24 s VIR R

1!

0/2 [00:00<?, ?it/s]

Epoch 1 0% | | 0/824 [00:00<?, 2it/s]

Epoch 1 0% | | 0/824 [00:01<?, ?it/s, training loss=1.028]

Epoch 1 0% | 1/824 [00:01<13:58, 1.02s/it, training loss=1.028]
Epoch 1 0% | | 1/824 [00:01<13:58, 1.02s/it, training loss=0.840]
Epoch 1 0% | | 2/824 [00:01<06:44, 2.03it/s, training loss=0.840]
Epoch 1: 0% | 2/824 [00:01<06:44, 2.03it/s, training loss=0.459]
Epoch 1: 0% | | 3/824 [00:01<04:24, 3.10it/s, training loss=0.459]
Epoch 1 0% | | 3/824 [00:01<04:24, 3.10it/s, training loss=0.382]
Epoch 1 0% | 4/824 [00:01<03:18, 4.13it/s, training loss=0.382]
Epoch 1: 0% | | 4/824 [00:01<03:18, 4.13it/s, training loss=0.300]
F 44 4 BB IR

Epoch 1: 1003 I HE B E BB B BN | 3824/824 [01:39<00:00, 8.74it/s,

training loss=0.006]
S| | 0/2 [01:40<?, 2it/s]
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Epoch 1

Training loss: 0.4581567718019004
4444 4 B IE 4> L FE

50% | HENER | 1/2 [01:44<01:44, 104.72s/it]
Validation loss: 0.3778555450533606

Fl Score (Weighted): 0.8753212258177056

Epoch 2: 3| | 0/824 [00:00<?, ?it/s]

Epoch 2: O%I | 0/824 [00:00<?, ?it/s, training loss=0.004]

Epoch 2: 0% | 1/824 [00:00<01:32, 8.87it/s, training loss=0.004]
Epoch 2: 0% | | 1/824 [00:00<01:32, 8.87it/s, training loss=0.005]
4444 4B IE T 4> L FE

Epoch 2: 1005 I EH B BB BEENE | 321/824 [01:38<00:00, 8.36it/s,

training loss=0.299]

Epoch 2: 100% I EH BB EEENE | 321/824 [01:38<00:00, 8.36it/s,

training loss=0.003]

Epoch 2: 1003 H BB EBEEBENE | 3522/824 [01:38<00:00, 8.41it/s,

training loss=0.003]

Epoch 2: 1003 BB BB EENENE | s822/824 [01:38<00:00, 8.41it/s,

training loss=0.002]

Epoch 2: 1005 I EH BB BB BN | 323/824 [01:38<00:00, 8.51it/s,

training loss=0.002]

Epoch 2: 100% I H BB EBEENE | 323/824 [01:38<00:00, 8.51it/s,

training loss=0.003]

Epoch 2: 1003 H M BB BB EEMNE | 3524/824 [01:38<00:00, 8.74it/s,
training loss=0.003]

50% | IHINNEN | 1/2 [03:24<01:44, 104.72s/it]

Epoch 2

Training loss: 0.2466177608593462

100 | HINNENENEEENE 2/2 [03:28<00:00, 104.14s/it]
Validation loss: 0.43929754253413067
F1l Score (Weighted): 0.8823813944083021

Epoch 1

Training loss: 0.4581567718019004
Validation loss: 0.3778555450533606

Fl Score (Weighted): 0.8753212258177056

Epoch 2

Training loss: 0.2466177608593462
Validation loss: 0.43929754253413067

F1 Score (Weighted): 0.8823813944083021

R AR, EENNGEIE, WESURFESHE/N, TS R R .
X R I ZE AN R ITF 4 B E Coverfitting) FOTENL, RILAEX ML, 1EM
IR R AE S — AN R 45 1B I 2R

LG IR AR A LRI R &7, 15'Eﬂiﬂﬁﬁ"]%ﬂiﬁﬁiﬁfﬂiﬁ%%%ﬁo
ORI — AN RIS RIS A R, dRE)I1Z50] G2 T BB B S0 IE 48 (1)
PERE N FE. fF 1k ?lezﬁﬂifﬁ */\%%E’E’J{J&ﬁ A DLOR BB AE B0 R 2 iz AL
PERE. bk, wrRLE S HAR R AR an A5 1E Cearly stopping) SKiFE— AR 1)1 2k, DATE
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I 2 AL L ZR I DR A7 T RE e (R AR
(23) HRHfE I A A Y 2 R T, e AR AR S — DM UIZR Y] Cepoch 1) 45 U FRIASE
Mo BNBEEX A AR DABEAT B, 7T DASRAT DA #R 4

model = AutoModelForSequenceClassification.from pretrained("ProsusAI/finbert",
num labels=len (sentiment dict),
output attentions=False,
output hidden states=False)

model.to (device)

model.load state dict(torch.load('./finetuned finBERT epoch 1.model’,
map location=torch.device('cpu')))

_, predictions, true vals = evaluate(dataloader validation)

accuracy per class(predictions, true vals)
RS IR T AT ORAFE I S — A A I R B AR, IR IR SR AT IR B SR T
RJG, THEIHTE T RS B HER 2 (accuracy) . ARUISHUATE M N ANEA

NS
Class: neutral
Accuracy: 385/432

Class: negative
Accuracy: 81/91

Class: positive
Accuracy: 170/204

S PAT KBS, T DASREUS R AE AN R 15 [ L A uEmf <, AT DAl AR 2R F) 1 g
AR RAES, XA BT T WRAE 520 R BT
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