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Abstract

A new decision tree model for securities selection is established in this paper. First, the factors af-
fecting the financial data of the stock are analyzed, and the factors are reduced. Secondly, the fac-
tors are discretized by K-means clustering method. Then, the decision tree algorithm is used to
establish the stock forecasting model. Finally, the model is verified by the simulation investment.
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1. 5|8

AESR, &R IR SRR B 0 AR 3 7R B M OVE . RS IR R 2 R FH BB AR R 1 2 0 5 O
BT ARG AT 4 VAL, RIS R BRI T R MRS, IR IR RS B AL FE DA K
WESRC . Hh, NLEGSSHH T RE BN TEE TR, NTHLEMEK[1] (ANN). UIHHr
W 2% [2]LL & Logistic [F1JH[3] (LR)&FIX L4 75k B 5 2 2| i3 N - B S&EFHA T

PR N LRt — PR E M 7k, AR R TSRS . PR SR A F Ja 1 1045 S 1 2 0)
JEIEHEAT /325, ERSTATRR, 5T T R . 1986 4F Quinlan [4]32H T E 441 ID3 k. 7E 1D3 HVEH)
i b, 1993 4F Quinlan [5] XA H T C4.5 Hik, A T EMNAE KIBEEIREN T, FRXEE THT
UL (6] TR, RZ L s AR SRk 4 b, Wu M1 Lin [7]7E 2005 E42 H 1R FH P SEms
BRI ZEAZ 5 7 iR T B N s Zhou [8]17F 2008 AEA% FH 17 3t A% i AR SRR A0 45 45 (19 77 ¥ 5 Jankowski
[917F 2016 45 I Jok i e RpA1F 0 e S B 4356 ) SRy ofe T0U00 s B2 ) 48 W 80k, A5 31 R AP F &5

AR S R R A Mo U 45 S AT B 4E AL T, JF ) K-means BRI B 34T 202K, &
Jo PR SEA S 2 7 B SRR, et — DR R R IR T 2 AN I S B — @ M
2. AR
2.1. ERTOR

F G TR 2 AR RN D LA SRR R T[10].

BREAAT p AR, AR X, X, X, BoR, 1 p AEBEHLER X =(X, X, X)), 390
TR S o X X BHTEMAR Y, TG MsEE LR Y, W RAR10]:

’
Y =alX=a“X1+a21X2+~--+ap1Xp

!
Y, :azX:alzXl+a22X2+---+ap2Xp

(1)
Y,=a X=a,X +a,, X, ++a,X,
HA:
Var(Y,))=Var(aX)=aZaq, )
Cov(Yi,Yj)zCov(a;X,a;.X):ai'Za;. 3)

X1 OJRERI Y (=12, p) WRHER N 4, TURR 2,/ 34 AR Y TR R
i=1

m )4
S A S A HERE Y, Y, (m< p) R FRE,
i=1

i=1

2.2. K-means B E %

K-means 57352 T BB ) REHE, ERMBEEA MR a5, BIVCAPIASN R AR ES
BT, HARUEE SRR -
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B, WK ONRERKANEL NOVEHEREA, R

1) AN NEEREARENLE I K S A 5Tl

2) X S B A A e N R B PR S (PR S AR A SR R RR R R ), IR E A B il A B
1K,

3) EHHE CAA RIS KA B Ly

4) X 2~3 DEEFRFULE JF IO EF SN TR EBRE, FiRE .

2.3, REWMFEIHE

R e — MY 5p KRT705, e DME B s ok B R M £, 1550 K515 Bt i ok K R v
PRBET 02K, HESREK.

T e SO AN EAT RIS I B AR, FRONRE . WUREA BAREMERS o MAFRE, B
LIRS AT T ¢ MMIRES 173 R 2 SN -

Entropy (§)= 2=, log p, 4)

Hp, p R SHIET M EEI1],

R SURME BINGEHE R 71 B b, By “f5E3Ga17 o MIBRpIut, M —ANEvsky
FVRE) T B A B AR 2 XA B LIRS B 2 — AN B L A SRR B4 S IME B3 25 Gain (S, 4)
WEE SN

Gain (S, A) = Entropy(S) - Z |SV|/|S| Entropy(Sv ) %)
)

veValues( A

Hrb, Values (A) R JEYEA PTG AT REEEE S, S, 2 STHBIEAME v T4 S, = {se S| 4(s)=v} [11]s

BARI) TSP BRI -

1) TR

2) Al R A R RS S A

3) HESME S AE A/, SRR MR R 5

4) EARTT RN R YE T 200 SRS B4

5) FOHIHEAA BRSSO, N ANENE, -, HEEA RS EE,
TEEER

3. AF5ER
3.1. AFEER S HiELE

AFE TR AT, FEARS T E 20 E T KI8T, BREREESRE BT A & AT & AR T 5%
Wk, AFNREAESE, USENERE T ERIRAASEPEE R . ASCEIT 11 MY SEE R E RN
TS, k1w

Table 1. Financial Index

F 1. M5EtR

SAE T RE TR bR BB PR AR AR
R FIRE IR bR R B IEE R B
S SRR T 1T RE ) R b BBEEEO7 . BECE N BRE AR BREARARE . SRR
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ARSI P A 320 Rk B B B KR R o SR ERIE SR A B T BT 2002 4K 3 H & 2016 4 6 A1) 54 R
5o W 5 e i LA R RN TR AT, RS, FrEAE BT, 3t 58 A MU SR, BRANHE
TR T AT o T W S8 AR RAR R, I T B R AR 2, U 3o A 45 8
BEAT FRAEALBIT]
3.2. BBENERE S

3.2.1. ERS SR

SKH 2.1 (3 s o Wik BIRFE(E . H) MATLAB TR R 458, wlE 1 iR,

MERAT LA, AW DUAS B TR, RHEE RS E T 218, oI =1 or. &
THEL JRATAT DL R 45, e 2 Bis.

4

4 G 18

Figure 1. Eigenvalue

B 1. $5EE
Table 2. Principal Component Result
2. ERDER
JE F—AERG BAFERSY BEAFERSY
Zy: BT 0.239 0.013 0.624
Zy: RERENEON 0.200 0.332 0.155
Zs: RERCENVANE 0.431 0.239 -0.105
Zy: FIRBEAER 0.158 -0.179 0.500
Zs: IR ECFNE 0.223 0.198 0.361
Zs: BTN A2 0.404 0.216 -0.277
Zy: FR)E 0.408 0.243 -0.106
Zo: ) 2 0.330 -0.027 -0.318
Zo: TEALLER -0.263 0.466 0.044
Zi: BEHUGTE -0.255 0.469 0.044
Zn: B ReE -0.266 0.466 0.041
FEAEE 3.838 3.355 1.996
DURRE 0.360 0.307 0.183
Fit ik 0.360 0.667 0.850
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MEHIRATAT LA HK, 837 = A F s oTmk 2 A H) 85%, FrLAIRATHT DL AT =4 E i kAR E 5
H 1 ABREORIRES. AY. Y. LRS- = SEES, WH=A R 5R:
Y, =0.239Z, +0.200Z, +---— 0.266Z,,
Y, =0.013Z, +0.332Z, ++--+0.466Z,, (6)
Y, =0.624Z, +0.155Z, +---+0.041Z,,

15 21 10 = B A AR I R L s2Br i X, AT PAHS 38 gar, SR i X 38 A B R - e e
{EA5H TR 70 A 15 21 1 37 B T CASE B A B P B Je R BT 0, Bd%T +1, e e fakami bR 3
s

MEFTUEL, F—NFR0 FERGFESRGER . SRELFRE. SAE. ElLFER, 1K)
BAVIRAN KT R, 3/ A E W EE BT PR B AGRRER, BEAERS EEH
RAFE S, AR S SR A IAERER.

3.2.2. K-means B85k
Y. Y. LAER#ERIESE, R K-means JEE9200 B d 4T B EUAL AR 2
Rk 4.

Table 3. Rotating Load Array
3. hEeR R AR ET R

fabr H—ERS B HEER

Zg: $ B 0.9439 -0.0520 -0.0314
Zy: FRCE AN 0.9234 -0.0143 0.2042
Zy: R 0.8907 0.0133 0.1874

Zs: BN ANE R 0.6495 -0.3751 -0.1655
Zy: FFRCEDN 0.5108 0.3714 0.3756
Zi: BRI -0.0602 0.9714 -0.0786
Zo: PEALLLER -0.0567 0.9684 -0.0722
Zy: BETHUGRER —0.0412 0.9670 —0.0660
Zy: R 0.0884 -0.0954 0.9466
Zy: BIEAAR —0.1360 —0.3453 0.7110
Zs: RIS ERNE 0.3397 0.1720 0.6315

Table 4. Classification Situation

Ta. DEER

B BaES SEeA FEAZH
1 [~12.06, —0.99] 889
F—FES 2 [—0.99, 1.43] 1611
3 [1.43,9.80] 1285
1 [1.04, 8.15] 911
B ERSY 2 [-5.84, —1.06] 895
3 [-1.06, 1.04] 1326
1 [-0.72, 0.87] 1328
B=TE RS 2 [0.87,5.24] 819
3 [—4.83,-0.72] 985
1 [-0.56,—0.1] 968
g 2 [-0.1,0.1] 1258
3 [0.1,2.37] 906
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R A ER =3, A R s B =2 SRR 1. 2. 3 SRR . RliaR
RIS R H , =2, AN Asl B, ERP AN 1. 20 3.

3.2.3. RER

BAT PR JG, BELYUSRI . A FEER BT 23 ERUIGEER, J5 173 IR IE R INREEE . A5k
RTY TR — = ZWEEME. T EEX B ER Sy —. = =il 4. B, Co. @R
EHIT Ay By Co LLRZ R E Bfat, LR35,

Wi R, PR R, PRI AT R R 4 IR, B 4 Tk ‘17
MRS B: G A TGN “27 BREMRS C; MG A TGN “37 MRERS B, 450145
BRGNS . EIXAZ RS, SRR —AURRE 2K, EER 4. B. C - RATMFRK
HHAE i, Bilaiin, REBRREKTE.

RAM ] 2 FoR .

Hor, BRI AT R . BT LR R, R, fadh “2” IS RZHL IR
TN 17 R 37 ANy o AR SCAF B AN LR AT CATTN B SR At s 4 A B AR KU

B, TSR —AREE R, BE L AR R ARAT IR A R A B I AR R 6).

S AT R H S, ARAE A (T, FH Y, . Y. Y B N-3.808. —1.401 1 0.222, fii#i K-means
RIEHAT S, SR “17 L 17 M “37 o ARAEREE R, W 2 YJuski, HRH BT
fEAFHN €27 ZIAT DUORETIN Y 28 A B«

3.3. B

R AR R, AT DGEAT B . el T LR AL 10 FRKE, LI R
RFEATHBE, AT DG R A

BB BRI T

1) MR S P SRS RLRIE] 2, S AN B A UL 40 2K

2) Wai Ay “17 , ROKAN—SEEE Wiy “27 ROV SRABAL D Yain R
“37 ., BN SOREE

3) WHANAFE—EH I MKGEREAN o (i=1,2,,n), 4(i=12n) FHFL =1, 08-1)HEX
BU T (Ut 70 26, AR Rl R it A X

wziﬂia),. -1 (7)

i=1

IS BRI BT IRCR (R 7).
i ERPERITHE, BRI Riai R R 7, WRPET USR] R iHiias R AE-0.6741 ) 5.6254 A,
LT T (R R AR AR B SR I A — € I

Table 5. Information Gain
=5 FEREE

Gain(S, 4)=0.0293 Gain(S,B)=0.0022 Gain(S,C) =54544¢ - 04
Gain(Al,B)=0.0383 Gain(A2,B)=0.0101 Gain(A3,B)=0.0021
Gain(A41,C)=0.0063 Gain(42,C)=0.0192 Gain(43,C)=0.0013
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Figure 2. Decision Tree

B 2. SRR

Table 6. Shanghai Pudong Development Bank Co., Ltd. March 31, 2002
* 6. DEHRLZRIRITRHBIRAT 2002 5 3 B 31 BHUE

(Tiie Vs BEENN BRI IR B A AT BT BCA I BRI AT 2
/i) (/%) Ou/B) (/) /i) (%)
3.0424 0.7562 0.147 1.6141 0.1225 3.6912

HHRE D) B 2 (%) PR (%) B SR (%) ETEC 2 R (%)

265,746,000 19.4377 2316210378 95.861288 24.162104 0.0453

Table 7. Situating the Return of Individual Companies
=7 BB ARREER

T AFERR L AFEAS I ] Rtz
1 s E AT R (A s R B R A C600111 2002.3.31~2016.6.30 5.6254
2 PR TR B IR AR C600072 2002.3.31~2016.6.30 4.4689
53 S (B DB A BR A ) C600108 2002.3.31~2016.6.30 -0.289
54 JIN R G et A R ] C600098 2002.3.31~2016.6.30 -0.6741
4. &g

AT S HRH TSI 55 K T ey T ik AT REAE, ] K-means SRIEEAEAT 02, Bfm HI DR AR 2
SERERL, ORTMNES R 505 . b FBCER TSR, Ritian R E-0.6741 ] 5.6254 2 [8], 45
RBUPZITERA —E AT, AR5 20 P00 AR i) —F T BL.

SE

[1] Dutta, A., Bandopadhyay, G. and Sengupta, S. (2012) Prediction of Stock Performance in the Indian Stock Market Us-
ing Logistic Regression. International Journal of Business & Information, 7, 105-136.

[2] Moghaddam, A.H., Moghaddam, M.H. and Esfandyari, M. (2016) Stock Market Index Prediction Using Artificial
Neural Network. Journal of Economics Finance & Administrative Science, 21, 89-93.
https://doi.org/10.1016/j.jefas.2016.07.002

Yi, Z. and Kita, E. (2012) Stock Price Forecast Using Bayesian Network. Pergamon Press, Inc., Oxford.
Quinlan, J.R. (1986) Induction of Decision Trees. Machine Learning, 1, 81-106. https://doi.org/10.1007/BF00116251
5] Quinlan, J.R. (1992) C4.5: Programs for Machine Learning. Morgan Kaufmann Publishers Inc.

6] Feng, Y. (2012) Study of Fault Diagnosis Method for Wind Turbine with Decision Classification Algorithms and Ex-
pert System. Telkomnika Indonesian Journal of Electrical Engineering, 10, No. 5.

DOI: 10.12677/aam.2018.79136 1172 IR Esid


https://doi.org/10.12677/aam.2018.79136
https://doi.org/10.1016/j.jefas.2016.07.002
https://doi.org/10.1007/BF00116251

R 45

[71 Wu, M.C,, Lin, S.Y. and Lin, C.H. (2006) An Effective Application of Decision Tree to Stock Trading. Expert Systems
with Applications, 31, 270-274. https://doi.org/10.1016/j.eswa.2005.09.026

[8] Zhou, L., Si, Y.W. and Fujita, H. (2017) Predicting the Listing Statuses of Chinese-Listed Companies Using Decision
Trees Combined with an Improved Filter Feature Selection Method. Knowledge-Based Systems, 128, 93-101.
https://doi.org/10.1016/j.knosys.2017.05.003

[9] Jankowski, D., Jackowski, K. and Cyganek, B. (2016) Learning Decision Trees from Data Streams with Concept Drift.
Procedia Computer Science, 80, 1682-1691. https://doi.org/10.1016/j.procs.2016.05.508

[10] M=EHe MHZ gt M) dbat: dbskss iR, 2005.
[11] ®EFE REZE. PLEsEIM] dba: HLEs Tk ARAL, 2003.

Hans iXlth

PR 2R BT 2
1. FTHF%nM T http:/kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD
TNHIFIRHMEESE: [ISSN], HAWITI ISSN: 2324-7991, RIH]#if)
2. FTHFEIME T http://cnki.net/
S« PR SCRR A E” HEN, BINSCEARE, BT A

hmiE S http:/www.hanspub.org/Submission.aspx

HATIMEFE: aam@hanspub.org

DOI: 10.12677/aam.2018.79136 1173 IR Esid


https://doi.org/10.12677/aam.2018.79136
https://doi.org/10.1016/j.eswa.2005.09.026
https://doi.org/10.1016/j.knosys.2017.05.003
https://doi.org/10.1016/j.procs.2016.05.508
http://kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD
http://cnki.net/
http://www.hanspub.org/Submission.aspx
mailto:aam@hanspub.org

	A New Decision Tree Model for Securities Selection
	Abstract
	Keywords
	一种新的证券选择的决策树模型
	摘  要
	关键词
	1. 引言
	2. 预备知识
	2.1. 主成分分析
	2.2. K-means聚类算法
	2.3. 决策树学习算法

	3. 因子与模型
	3.1. 因子的选取与数据处理
	3.2. 模型的结果与分析
	3.2.1. 主成分分析
	3.2.2. K-means聚类法
	3.2.3. 决策树

	3.3. 模拟投资

	4. 结论
	参考文献

