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p(w)p(v) [{i | we doc}|*[{i| v e doc,}] ;

SEAF BAAR T A BAR A AR SCE o SCAS AR L SCHR B BRI 22 R B9 R ELAR B s TEBOR, i
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pmi(w,v):ln

P, = {Wpl’WPZ ~~~~~ WpK} (6)
Ns-rd :{Wn]’WnZ""’WnK} (7)
polar(w) 4 %zyei,ﬂdpmi(w,v)—%zyelvmpmi(w,v) (8)
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24T (8)(9) (10), AHMERIR.
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1. hf,=0

2. for i from 1 to t:
3. hr, =ReLU (W, 1, +b,)
4 hf; :=ReLU(W, f (doc,)+V, hf,, +b,,)

5. h, :=ReLU (W, hr, + W, -hf, +b,)
6. y, :=Softmax(W,:h,)

7. endfor

8. if [1] >y, [O] :

9. return <1,yt [1]>

10. else

11. return <0,yt [l]>

12.  endif
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AR Y B B R R A AR e A8 0l ReLU pREXY, i b2 PO 42 Sofimax pR%E”. 163F
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WAERT (5) AT (19), MOKFET D AT LLIRAF I B BRI 51 € = ¢i06,0m06p,

LIRS 2508 F = 1oy o AREBINT (19) ST I 81 7T LA HRT T
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3.2 IREER

R T ARSI TE S AT T AR BO5CR, LA RNN FA RS PR, AR SCBETT T AR =F
NIRRT SRR 7

Fdi—, WRBEENARVE L, (H SVM 4328 8B R B AL (108 Price+SVM ), X Ff
DA T 3 N385 H R9BKERIE BEAE SRR, A SVM 23 2685 0000 A58 5 BB ik gk I 20

JivE =, RN s LA BRI e 504E AR, (1] SVM J3 28 & 4 R LA AL (1 R
Price+News+SVM ). %7 AR RT3 N385 H Rk gkim 5, DL RS R A H MR R RRAE, DL SVM
YRR TN —N38 5 H R Kk

=, ARSI TS, RSN AR LR P SR SRR, R RNIN S TR 4 Sy Joi
J7#: (32 H Price+News+RNN ).,

X RIREE, B 644 1385 H s (5 BARTHTRIE B SEderh s By 80% 3¢ H
VERVIZEAE, TR 20% 97850 BAVE AR . K muiss Rl  sr JSHER R R IR 2 i
o FEMAL BSOS AR, RIS AR, (BT LB AN Rl e 2 B A R iR

SRORTR B AR I A A Y 5 RS A RN 5 PR, T R ARG 5 R
ELRZER IR 6 PR,

Price+SVM {ff FIMM A& FRFAEAE A ME— BRI IO B ik 2k, 38 5 i g R oRdE 5 HURCE -
(V- X UERR SN 50.4%, THZITETER 6 9SSR T34l Ry 49.6% . Hi e AT A A FH
WARFFIE S SVM BRI AN AR HEA TR0, 55 BEHLION AR L L3 $2 7
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Price+SVM Price+News+SVM Price+News+RNN

EPME# 0.512 0.56

SN E 0.488 0.56 0.592

HhEEAT 0.496 0.504 0.52

EHERES 0.504 0.528 0.544

HE A 0.52 0.528 0.536
-1 0.504 0.536 0.5584

Price+News+SVM B T AR (S B, 3801 FHAS SOt 0 R ik 38O 224 58 PRV RRIE AR by
SN, TS SVM 432888 EAT I Sl R 0 . A2 5 10 R I 28 B e S h, PSR R
M 53.6%, FXFT Price+SVM 271 1 3.2 AN E 0 i, BEH T SOt AT I RF R XS T B 52 ) HL
A RIFROR R FE . SRR 6 AR I %5 B2 SR 1, %07 T MR R ASR AU 50.88%,
AL LU BRI = RN B0 A 42—, UhWAAE B A E B D B, &5 SVM BRI LA 2800
BT TR T AR 8 4

%6 (RMAZERE LFRIREAERS

BEZIR Price+SVM Price+News+SVM Price+News+RNN

Pl H FL ) 0.488 0.496 0.496
o E e 0.52 0.512 0.528
{C R e 0.491 0.491 0.5
PR By 0.484 0.532 0.548
—GH 0.496 0.513 0.538
2y 0.4958 0.5088 0.522

Price+News+RNN ( BIAS SCRFHEH 8L ) &5 Price+News+SVM FEAFIEESE ) HiAHIE], HIEAEp
RIVEFE 7 TG SVM J3 2548 B0 SC 2 1 LT RNN AR RS (0 e ZZ 100 sl 28 N 4% . A3 5 Hhml i,
ARSI LYW 2 55.84% , AEANBIEEE L 0T LUK E] 60% MHERTR, M2 g0 F i
A 52%, HHLL Price+News+SVM (=5t 2.24 AN EH 408, HICIER] TI%3EF RNN 04 JB S35k Bk w6t )
ZEAH L SVM S as i DURPE . ZE 538 6 thRYEE A, AR SO W AE AT i 23 ) I 5 1 3R IR AR
e, SFRIMERRARIRAT 52.2%, R IATUE W I000 9 26 T DL st 43 R R A 15 8., FE8T Ao
A JERPIE T IR T LIS 5 R A R

ARG TS UE AR ST R P AR Al SO A PR PO (R b A 2, MeAS SO
HE 18 R T2 R At BRI B o 28 X1 286 1) 3ok e e S T [ L %) P e
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T IR AE AL 5 B B 22 I 265 IR EY o 322705730k mT A T 13 S RS0 M 3-S5 A SR Pl SCA K
B, B B B SR R G A s a0, I FE TS SO AR SR A% 14 Bk Bk 2R 47 T30
o S8 b AR SR TR B B2 R BESR b, SO AT PR R BERS B E 7T 3.2% ROMERGR,
1 SC R T TN T IA RESE T 5.44% HOMERGR .

[ER]

DZMLF word2vee H word embbeding FEXT HiAIFIR, event embedding X &5 LI AR R

@ OpinionFinder 3 : http:/mpqa.cs.pitt.edu/opinionfinder/, —NFF I AL MESMHT T H

@ FHFIESFAE 5 T E M . www.sse.com.cn.

@ A B NRMESEREE, Bl EERNAR LT, MR . A8 AR TG HIZE S 1
HeE B

OB H R ARG — KSR S

© G BEARCHB R FAE: BT ARAS Wl . NSRS

O PIZE M4, B Recurrent Neural Network(RNN).

ReLU, B Rectified Linear Units, ReLU(x)=max(0,x).

© Softmax FECKF K 45Tt x e K AR Softmax(y), $oip Softmax(x), =€ /e, j=1,2,...K
10 Theano JF & Python DN AR S B, Wk http://deeplearning.net/software/theano.

MFHEZZ ML htip://www.inv.org.cn,
@FAIRIEZF AR WAL« http://stock.sohu.com,
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A Method of Stock Prediction Based on
Extraction of News Features and Recurrent
Neural Networks

ZHANG Zeya' HUANG Liming' CHEN Chong’ YAN Hongfei"’

(1. Department of Computer Science and Technology, Peking University, Beijing 100871, China;
2. School of Government, Beijing Normal University, Beijing 100871, China;
3. Center for Data Science, National Engineering Laboratory for Big Data Analysis
and Applications, Peking University, Beijing 100871, China)

Abstract: [ Purpose/significance ] Stock price forecast has significant meaning in business and finance area.
Stock-related news can be used as an important basis to forecast stock price. This paper proposes a method
based on news feature extraction and recurrent neural networks for stock prediction. [ Method/process ] In
terms of feature extraction, this paper extracts the features of stock-related news besides stock prices. Firstly
some seed words are selected based on experience which are the symbols of good news and bad news. Then
an optimization method is proposed and the positive polar of all words is calculated. After that, the features of
news are constructed based on the positive polar of their words. In consideration of sequential stock prices and
continuous news effects, this paper uses a recurrent neural network model to help predict stock prices. [ Result/
conclusion ] Compared to SVM classifier with price features, the method which this paper proposes has an
over 5% improvement on stock prediction accuracy in experiments.

Keywords: Stock prediction; Feature extraction; Recurrent neural network
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