Faak 1o A I = Vol. 44 No. 10
2017 4 10 A COMPUTER SCIENCE Oct. 2017

ETZEEERENRMES N

BET PEK EEL
JHRIhKFIHENER T M 510006)!
(B AFBEERFERAFRITENAEZR T M 510632)°

B E BRENBELLAMNZERERATANTER, — AR, EFr EAF 15 8 RA T BT £ XA TRMANTRA,
Bldm R R B FHAE L ARIGAT R G RE M A4 M B H 2B RE., RA, WEMTXEHREA—FRFHFH
FEERAER 3FEALMEZERGBA YL, FERBREFAERGREEMFFTHIELANERE S ARANELE
B, EAYTEAHEROARRR, AR EFTHGHAEERR, BL¥ S M2 RBLSLRITRANTANFESH
F, WA, SAEREIEMT G EREGRE, A TRERSNB 6, 2B A BEARS T RIS WL LE
3 FAE B R RBATIEN TR . BB AN AR AR 12 ERBIBERATH ARG EEBRE—ORBE, R
BB SUMAaLERITAMNER, ZREFAA, EARKBEE IR F BER S A HEW,EAX 3FHERAL
B TR AL A B TR MR B A — A5 RN B R AAS TR, Hsh, EREHBR LA, EEZH B Bl
BAASSI) REA ERIeMARIFENE, AR, EZRRKETHIMTERS B GREERKIE, 5L EEA P
RE. AREREW AT S RBOGENTAN R R B, 22 £E S BHFIEF4 b ITHIBERAEE S
HEFHTRMAEER.

XA S8R EMALTRN,SVM 5 £

hEESEE  TP181 TERARIRES A DOI 10.11896/j. issn. 1002-137X. 2017. 10. 036

Stock Price Movements Prediction Based on Multisources
RAO Dong-ning' DENG Fu-dong' JIANG Zhi-hua®

(School of Computer, Guangdong University of Technology, Guangzhou 510006, China)?!
(Department of Computer Science, School of Information Science and Technology,Jinan University, Guangzhou 510632, China)?

Abstract Predicting stock price movement is a hot topic in the financial intelligence field. So far, people have conti-
nuously attempted to use various data sources in the stock price prediction, such as fundamental economic features, tech-
nical indicators, Internet public opinions, financial announcements, financial news, financial research reports and so on.
However, most of the previous studies use only one or two distinct data sources to build prediction models. Few of them
take advantage of three or more sources simultaneously. Undoubtedly, if more sources are provided, people can extract
richer information content and consider more information levels, But, since the natures of various sources are distinct,
and they have different effects on the stock market, it is not easy to converge several sources in predicting stock price.
In addition, multisources naturally increase the risk of suffering the curse of dimensionality. Based on the idea of infor-
mation fusion, this paper attempted to use three distinct sources to predict the stock price movement. The three sources
are fundamental economic features, technical indicators and Internet public opinions. Our method firstly collects various
source data,then implements the specific data preprocessing to form a unified data set, and finally uses the SVM classi-
fier to build prediction models. Experimental results show that the preformance of prediction model based on the three
sources is better than those which use a single source, or sources in pairs, when the linear core function for the SVM
classifier is chosen and the data in the non-trading days are added. Besides, when collecting data, we found that the num-
ber of Internet public opinions rose sharply,although there were no transactions in the non-trading days (for example,
weekends or the suspension period). Therefore, we added more text sentiment data showing the public opinions in the
non-trading days and found that the prediction accuracy is improved. The study in this paper shows that although it is
difficult to integrate multisources in the stock prediction, it is possible to produce a good predictor after the appropriate
feature selection and the specific data preprocessing.
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T RAR R AUEE 6 B AT DUE Rk TF-IDF 388k € , H
T BRI AT\ 0 & BE RO B R B I AR 3Gl o
SLOS R IRV B R BRI AUE

F 1 #5EE NTUSD w4 Rs EIE GG
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AT BAE A5 TR X B B e, FATEI T A%
DRRHIE BORFE AR AN ) 4% B 25 3 METRR AR B &£,
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A 138 R I A 22 0 3 AR BT 5

i 2 ARG B iR 17 AR i A J58 7T DA 4
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MBI . R 2 BCE R TSR AT A BAE AR L
Sy H B Ra A 1) 335 R A A T FnB oA 1wl B B0
AR A (LS 9 2% SEL 175 ) 17 SRR ) Ao 1 22 » DR O LA S A o1
B #bFEAR S A X B B ASCR B e AR B 2 B
S VUL W J R A ) 0 o BBE A B S R A T — SR G A
LS B, B 1R 1] A B X B B R e R
FEUR BB EAFBIATL
5.1 #iElsE

AICHEIR 39 KAV AR B B R AR O S B B AR AR, e
2015 4F 7 A% 2015 4F 12 A BRI N SE R AR . IRIETT 74
S RBOERLZ S, B 35 MRRAE (IR 2 BRsD) B R
BN Ry R ERBL I A T ARAE , N K 2R 15 82 i LA
AR B ) B AR THRRAE » A B 52 e BT IR ST S PR S A 1) ) ) 4% BEL A
FRAE . BARRUL, 250 B FRAIE AN AR 8 AR AL AR B R IR
TS RMEEA Y. &5, 0T 68 N T7 15 & R RO 4 v 3k
BOEZ R LU BRI . HU TR BEARAE  , JE8E LI B A
R B G B RRIE B A O AR R 2 R RCR R 2
Mt Fe

#2 ZEPAEERIFHMES G

HAHHAE HEARTHE R A
W & % PE(TTM) RSI A #4458 5 45 47 T # K & (length)
W %% PB(LF) WR g B4 47 1% R 18 (score)
W44 % PS(TTMD MA fi % 3 F 3
% ¥ ik 35 & ROEGE#) #Fx
2 MACD #% #F ¥
BK =% F % ROA % 7734 (DIFF)
. MACD & % 7&
HEEF R 2 H 74 (DEA)
) e s MACD # % %
HEEF % 2 H 745 (MACD)
BN e 03-3 PN KDJ B L3547 KO
F 08 B CE & % KDJ H#l5 47 (D)
EH IR KDJ F#HLAEAR D
K= fufn BOLL #i # # (UPPER)
W s/ S e it BOLL # # # (MID)
ESNICGERE RS ) BOLL A # # (LOWER)
&l 98 (R B3k ) DMA F 3 4 % (DDD)
DMA 34 4 # (AMA)
CCIL R % 8 4F
wRALE BIAS F % %
VR &R E W%

WK 2 Fro R BB RRAE B 35 A, B O AR
ik 2 A~ BORFEARARAE 18 4>, BA L FFEIEFFAE 15 4~ H
o RSO R S8 74 B s 7 17 SRR B P A . h T

SVM #7754 B 5 XE ¥ [ R, 76 B0 i) RRh 863+ 175 100 £
AMRAE B 10000 245008 1) I RS 461, F§ SVML AT IR, &
PURRAEE AT HE32 1 B[R] [ B PO A5t 2R . BRI, X F AR 301
SRy , 2 7 ()R ) 4k B RMEA =T
5.2 Figit

FR R SR Y R R B AR SR Rk 4 4 28, X B
—FRARB AR, I T eSO, BATE B4
PR CBP R KRB . B 55, A2 E LA -

2, ratio=5%
1, 0<ratio<5%
class for = - ’ 10

—1, —5%<ratio<<0

—2, ratioc<—5%
Horp, ratio Frn b R BB HIBKBR 3R, class e 278 P43 2R 2R
Ao MTFEABE 5% —2 38,2 T BRAE 0~5% 2 8] ] &
—1 28,75 EBRTE O~5 20 Z A2 1 28,25 F okt 5202
22,

B T H B S A0 BG BT R E Y 39 R4
FRHA S HNRBIRRIRT 80X MR 5 B BB NGE. 5
20 40122 5 B BARVEAMIRAE . L 300001 3% HBEE R 6, A
M35 AR 126 K, HET 101 RAE S B EEE IS4,
J& 25 RIGEARIENMIRE. LR PHERAT niold B
iiERs , A SO n=10, Bk KNI ZRETF1 450 10 5
By AR 1B F 5, B 9 I ERIN G T4,k 1
EA BRI E RS, B TE S 10 28
PRI T A B IR,

HJ TRAEL, ERAMRBE, BATBOH T X SRR, X F R
¥ 1, H SVM 3280 7 AR S 3 AR =, 43 02
HAEARZTREE A R BRI RIEE AR A, R
L 17 TR ) AR S A 5 TR e P A 48 B A B
ARIGHRRFALAE Ay A 5 [ B (i P B AR 28 B AR 1L A LA 1 AT
T RFAEAE A B A » [T s o B R 8 A AR I i B A7 7 JRB o 1) e
TEFENEA [ AHE AR L TR A R R DL R B 1 IR
fRIFEE A . X FRE 2, ERA BIEE RN T 48
5 B B IE REE , RN 7 FPRRAE A G i A=
WA, 2 F SVM % s BRI, SR FH 4R PR A2 b BOF S 7 % o
B0 B SF B R SR 47 %o LU SR 88, AT 437 A ) BB B 3
HREB B R, RAEA G . BT HERR, FXCHER
HTREH SRS WS B FOERR . FF5 2T N
£ 3 B, & B, fun FIOREAHERE , tech FIRBORHEIHE
{iE , post Fo7R ELAE I B 0] -AiE » Union RIRFHEA G add &
AN T B3 5 H BRI RRIE A S

3 TREHEHAWMALRE 2—H 9 PRFERR

FEREXZH EREXHH
7= 4 R RAEA A P R 4 AR A A
Union-fun 2 AT Union-fun-add ZHRAE
Union-tech FEARERF Union-tech-add AR
Union-post K Union-post-add R
Union-fun-tech 2B+ AR F AR Union-fun-tech-add ZH A+ B AR
Union-fun-post ZFHHEA+EEER Union-fun-post-add SRR
Union-tech-post FARFHF-EHEFR Union-tech-post-add FAREHF-EHEFR
Union-full BFHEABAER - EEHR Union-full-add ZFHEABAER - EEHR




5 10 4

PR T, 45 BT 25 B IR BB H s 199

5.3 XWHERSHH
F T T LA A oR B (R B R O I 2R (R
ZIgAEE S D » R sE s b T ARIE R B AL, Oy
T I BENTR SRR, 1158 LA PP R L
evaluation,ype, gug = COCTLfY_Setype, fog T 1raIN_S€liype, flag ) /2
an
Verify_Setupe, flug = Verify_set_average_accuracYumpe, fag —
veri fy_set_stdev_accuracyuype, g (12)
train_setiype, fug —train_set_average_accuracYuype, flag
train_set_stdev_accuracyype, g~ (13)

Horp, type TR B A, FBUE N linear, W 38 78 £ 1
B A B A BUE N obf, MFR RS SR, flag BRETH

EAERE 5 B BRI, EBUE A add, MFRREEIEZ S H
B 1R W8] 5 25 BUE R noadd, WIRZR A% JEAEZE & H 88 1
. PO BREL evaluationsyp.., g PR LR, — R0 e AE
WHRAE BB FNEMER veri fy_setype, noe QIR HIF 202019
25 BB D » 73— RAEVIZREE b i 38 UIIEE. (n=
LORBIRPRBUESR train_setiype, siug » BFPREUER f1 19 532K U
R average_accuracy FIFR#EL stdev_accuracy FLFIPE .
evaluationithi K, 78 W XoF L 5 A B9 40 28 v B SR AR, U B
N BRI, TRERRLR4-RSUKEE 2—
B 9. ®4MESHHTAREET T3 200 R
Rz, B 2—F 9 BARTRERNA2D MK ADBEH
HRREREE,

F 4 TEWRSE LR R AR

FHEREXGH FREXGH
& MR EEEA BB A
R E RHEE R E RHEE R E EE BHE R
Z AT 0.419341  0.170898  0.399774  0.149397  0.419341  0.170898  0.399773 0. 149397
F A 0.477050  0.170376  0.405734  0.120959  0.477050  0.170376  0.405734 0. 120959
R 0.400288  0.137962  0.402087  0.156546  0.403760  0.144763  0.403249 0. 156823
2R+ AT 0.507980  0.142991  0.408040  0,125641  0.507980  0.142991  0,408040 0. 125641
ZFHEHEEER 0.412438  0.142108  0.417595  0.152790  0.417773  0.159869  0.420658  0.153404
PR+ EEER 0.481260  0.165020  0.410559  0.121036  0.485249  0.172122  0.408114 0. 120446
ZHFBAEHAREEEER 0.491259  0.144329  0.407861  0.131376  0.514136  0.155823  0.414454 0. 126611
5 7EVIZREE 38 IR S5 MR SRR v 22
FTEREXHH EREXHH
E3:323 R £33 R
RS R E RS R E RS mEE ES REE
2P AT 0.336406  0.071442  0.346334  0.065003  0.340596  0.070706  0.339510 0. 064342
F AR 0.521066  0.072551  0.430569  0.060368  0.509606  0.068360  0.424825  0.071422
BEER 0.333260  0.044279  0.330057  0.043524  0.341232  0.041537  0.328704 0. 044345
Z R+ AT 0.508651  0.064266  0.331272  0.046805  0.503141  0.070488  0,405872 0. 052203
2 AR+ B R 0.344894  0.057285  0.409418  0.058148  0.357707  0.066345  0.334309 0. 045967
FREFHEEER 0.504822  0.071031  0.427784  0.063909  0.512972  0.061119  0.426997 0. 064690
SZHFRBETHARETEEER 0.514235  0.072083  0.399252  0.063024  0.508165  0.068652  0.405774  0.063720
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Union—full  ..w. Union-fun  — = = Union-fun-post  — . .Union-fun-tech
o= Union-p e m = Uni h  — —Uni hepost

B 6 AERIELS HEIRLAMER SVM 1R U T HER R

PR R B TR R . 55— T, AR ASTR] il 2R A O
68 T LUK B, % ] — B FAR 6 i A RFIE 20 A 4
R 43 8 I HET AL AR, X R A Rl — 4R 1E 4 A 3Rk
ot T PR B ) IO B LA 5 AR . e b, 38 SURRIE (1 HE B
R IR R IR .

KT MG R X E R R IE 4 A s %, 2 F
B 2— & 9, FE Rl —4FIEA A T — % R A TR — BB 4 % BT
BB A o T SRR S Y ME (B 4 i R i TE 391D . IR
ADIHE LA MWHR evaluation, I N R EULHET , HE& /T
3 PRI ARFIE AN 6 gl

F 6 SIHRBIFHHT 3 LA A (4O

evaluation H 4 Wil = 4

0
FFTEFSE TP F S E I
BERT

——Union—full e U = = =Union-fun-post == + . Union-fun-tech
---=---Union-post == -~ Union-tech — —Unijon-tech—post

B 7 AEEIERS HEARR R SVM 7R R IER T KHER

SEEESETESES IS EEEE S5

R
Union—full ... Union-fun < o < Union-fun-post = . - Union - fun—tech
rocw=ro Union—-post  ~ =~ Uni h  — —Unio h-post

B8 FEdrzcs HEdRR LB SVM e XURTIEEE T IR %

(0 e e e B e e

FEECEEOI ISP ISITESSSS

BRERTG
Union—full wrenee Union=fun = = < Union-fun-post = « - Union -fun-tech
-===--=Union-post ~ -= -~ Union-tech == —=Union-tech-post

B9 FEdEzcs HERR BT SVM e URIEEE T IR %

WERE 2— & 9 AR I T4 R, —hm, W K&
B S COANBE 1)) TT LA & B, AN 5] e 22 RIS 1) i AR AT 20
A A RIARE % R B0 I HH SR 1 43 2888 1 (B8 SLIRHIE) HETf 36 25
SR, JRFEFTEEIR T 3 AN : DA R BRI e 4 5k
ER R S5 R H AR 58 AR R, B BB 3038 5 B R 56
SHFL. 23X 39 R BARFE AL B, B2 e 1R
HIAT Al AR TR B B AT M 22 5 5 300 R B 5 B & R i)
R, 3) ZEBIHR BT 1) R A 1 AS ) B SR O RIS s 1
A 2B, — S oAb M (B Gn bl 7 3B TS B SO BT
1 52 46 H-B0 A M AR AE B A DR O TR AR AT A2t B

1 2 3
FEREXRS H
Union-fun-tech Union-full Union-tech
Verify_Set yuenr, madd 0. 364989 0. 346930 0. 306674
train_set g roadd 0. 444384 0. 442152 0. 448514
evaluationy gy maqa 0. 404687 0. 394541 0. 377595
Union-tech Union-tech-post ~ Union-fun-post
verify_selyt wadd 0. 284776 0. 289522 0. 264804
train_setyyp. oada 0. 370202 0. 363874 0. 312692
evaluation,ys pea 0. 327489 0. 326699 0. 308037
EZREXHH
Union-full Union-fun-tech ~ Union-tech-post
VerifY_setyngr,aid 0. 358312 0. 364989 0. 313127
train_set ey aaa 0. 439513 0. 432654 0. 451852
evaluation,. a 0. 398913 0. 398822 0. 382490
Union-tech-post Union-tech Union-fun-tech
verify_sety caq 0. 287668 0. 284776 0. 282399
train_setyf, i 0. 362307 0. 353403 0. 353669
evaluation,bf,add 0. 324988 0. 319090 0. 318035

HiZ2 6 AT DZRMER SVM LB TR SVM B454 HER
R X RN T AR , L LR TR E S 1E N
BeR%. 2 HEATT 3 MZHCh 2 M 3 M EIRMA A, X
UL ZAMEIRA A B —(F IR AR B 4T . 3) B T Bk
KRR 4 28, BEDLTO I HEREBE Ry 0. 25, T INA T A4 —
FhE IR E B T HERA EE Y R F 0. 25, X UL T ERAE BT
MR E R . 4D B —Fh A5 TR & B0 3R A
B X PEBE TR 8] ey 20 5 B A RO A R DLt ig . MY Ok
UL, BEARIEIRTERT 3 AT AR B L 7T I R
15 BB AT , X4 1o Tl A A (0 v B VR AR s T o5 B
155 A& B MR R 2 B I VER R 22 B K X 3L T 8
FE BT WA K, X AL [ 5 W AR R, Xof B pASE A fry B 4
AR, SHFEVNGRE b2 BRI HEF R rrain_ser T
HAE DA ER b 5 FEMER 2R veri fy _set TG, iX R I 2= > )
TR A .

M 6 kAT LIE B Z IR A A XA SR AR 1 S HE .
B9 X T evaluationsmer,aa » Union-full HE 56—, X T A
EHERMEENE B S B BUR G TR 1 far, H
W, Xt T evaluationier,meda » B 3 45 53 2 Union-fun-tech,
Union-full, Union-tech; Wi X F evaluationier,ea » B 3 275K
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Union-full, Union-fun-tech, Union-tech-post, H It 7] W, 45 & K
HENE IR G2 ER AT, HoC RS 2. 80, X T
evaluationy, weaa » Unionrtech-post HE 44 58 —; T X T evalua
110N 4t » Union-tech-post HEZ 55— , X304 TR 2.

B2, 3R 6 LIRSS RAFTE— AR, R R R o
RONT 0.5), X FZR W TR BRI 3 4 Fp2E AL, B
EM MRS Bk 43 T ELE A R A 590 19 X 5
B IR RS 8 22 5 BT A {5 O » WRBB X 32 5 1
ALK 1 ZZ G HIBERIRENE . ST R 3R A0 ) A, Xof T R
R , BAT BT RN A 3 T S A S (B R % Bk Bk
PIRHEED . RREAIREE BB SR

class, = 1, 0<ratio as

—1, ratio<<0

Hop, 12083k, —1 2Bk,

EWEERIME 7 ). TR R EHREER S,
IR SR B s, A PR AR AR T .

RT PEBRBIFIIRT 3 MAFAEH A (T2

evaluation 4 W T 3 4
1 2 3
THEREXHH
Union-fun-tech Union-full Union-tech-post
VerLfy_Selyinear, madd 0. 587255 0. 578457 0. 551014
train_setyr madd 0.723491 0. 727497 0. 725385
evaluation; e,  wadd 0. 655373 0. 652977 0. 6381995
Union-tech-post Union-full Union-tech
verify_selyr oudd 0. 490563 0. 491770 0. 488590
train_sety ¢ madd 0. 616971 0. 613175 0. 610388
evaluationyy pea 0. 553767 0. 5524725 0. 549489
FREXZH
Union-fun-tech Union-full Union-tech-post

Verify_Set yonr add 0. 587255 0. 590967 0. 551014
Lrain_set ooy, add 0. 724999 0. 713086 0. 703772
evaluation g w 0. 656127 0. 6520265 0. 627393
Union-tech-post Union-full Union-tech

verify_sety aiq 0. 497563 0. 489818 0. 488590
train_selyy oqq 0. 610285 0.611173 0. 611885
evaluationy s 1y 0. 553924 0. 550496 0. 550238

HRIE ACELTETLSHFEROBMBIER. AT
SEBETZ WERB S IR L GHRHE RS IR M %%
B 3 FORIFI R AE BIR, 22T SVM 4328 25 8 3 A 15 0 A6
B, B S, XA SRR R AR IR ST b ST < Rl R A
o )5 XA FBEAEATIH— LA B . TS, Xt 3 A5 IR EY
B HaHEATINR . SEW s SRR TE e R A R AN 5
JBARAZ 5 B ERRS . LU 3 R R IR A 4 B4R SR I 72K 4
B RACR BT s 2 — 2 B8 T A28 5 H B 8952w, FomT
LASR R 2 28 9 7 SRR

ARk TAEEZRBAE 5 7T %8 B [R5 YR AL B 5T
ik s B TR B E R BB AR s % IR 2R IRA 55 4R
AR IR Z 1] B A 5 8 AR S A AL B R AR A

DRt &2 U5 B, 75 20 B R 80 IR AU TTRk
& H HT S R AUE I BB A AT R 3 Fh R IR 19 %

BH— 2 FREE—E, R — I E A &, T
A B RAEREE T libsvm %, RAUE RIS, 1R
R TAEHP s AT LAAE 3 389 1 F9 40k 2 [ B ot AR B AN TR R AR
1B, B HAE S libsvm A& . X TARUERE M,
IR R B BRI IR AR AR » RE B, R AU 5
T TR SCAS B RPAE 20 o 7 434 KA 33 R P LSS [ 88
TEX TP HE BE (O R

2) N RIZEBY AR TR A [R) S BY fr) BBEBR A SE W T BEAS [
H1E 2— & 9 FTAT, BARAE SE U vP B UK A= B AR B ER 1B
SR P E B A R 17 00T AS [R] BBEER ) o000 vl 2R 22 S5 e
Ko BMER QAL b T A RS BTEfT Al AR R ,
SEAREMETRN NIRRT . [FIRN BRI R X
PR EAEAHRARTIE .

3 BLH R E AR IR, WF A S B RT3 R [R]
A2 o X BB 4 i 2 S WRAE B2 B BB A b B B 2
BEE DR BT N R AR . X T A& BHHR 5 4b X%t M
SR EANE YT R IR LD, 45 L PP OB F R

DFRRHEMERERZRER . F—FRAIRE
ZIEFERI N, A MR IR Z B AT AR O S5 38 B AT
Wrot. [RIRFFARLZ B, A i 2R R, A 2 BT
b, Ledn, IR AT BERARYE LA R R AR I Tt
FIHE A T RER T X AR TS BN Z BIFF
HRME. TTEAS% Li B TSl ER Rom S5 B2
1B » BATHT {58 -4 I 2[R A A S e

S ARG RN 5 A LIRS . EABIRE
BRSPS AR , FLSC B 2 (8] i R
RS ICHEHE BN B VR . X SRR R AR
B (EL, (LU M R AR R 5F AP TR R QR BB K 11D
SEEMAEE— IR W AT B3 B IR 2 A S A, LB
WA RKRNAETFER . TTZ% Radzimski 45 (940 B AR 254 X
B ITEEEY SRR AT BoR AR 4 BT Rl Z B g St A
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