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Abstract

Stock is an important part of the financial market. It has certain intrinsic laws of change, but it is
also subject to and influenced by many factors. Therefore, how to select good stocks for trading
has become a research direction for many practitioners. There are two traditional stock selection
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strategies: one is the multiple regression method, which is sensitive to extreme values, the pres-
ence of which will affect the regression results; the other is the multi-factor scoring method, which
requires artificially assigning weights to each factor and has a great impact on the stock selection
results. This paper uses Adaboost model based on decision tree for stock selection and constructs
an optimization model for investment portfolio, which effectively improves the investment return.
The main work of this paper includes: (1) Establishing a database of stock characteristic indices,
selecting characteristic indices with strong explanatory power, and conducting validity analysis
and correlation analysis; (2) Constructing an Adaboost stock selection model based on decision
trees, optimizing model parameters, and then evaluating the effectiveness and generalization
ability of the model; (3) Improving Markowitz’s portfolio model and proposing a new investment
portfolio model, which can reduce the overall risk and keep the investment return at a relatively
high level.
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Figure 1. Decision stump
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Figure 2. The process of Adaboost
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Figure 3. The process of K-fold cross validation
3. K i X EIERTE

3. $¥METE
3.1. ¥IETALE

3.1.1. EIEER®

AR Python S HUCAE - Bt TR Ve -

b, AMESME. NEROEGEIRT R E R HE, 0 R AT MERF E R HES .

Fob, WEEURE. TSR LT A, B DA R R R AR B E SR I O, T
PREBEARIRE , TANTEERGRAEPTERAT AT MBS .

W=, MBS, EEORYE, BCEAEKE R R AR e A T R S 12, T 2 5
HEN = FEEAVERE R T . X BRI, UM BR e B e, DR 7 W ER PR R
AL TERE .

HHEEVeRAZ I 4 P

U

lietic

U

BRSEH

Figure 4. Data cleaning process
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o1 TR IO SR AL AR b AL T AT GETH 1, T DAEOR RSB #5  o m e, X LA T
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Table 1. Quarterly data before conversion

1. TRZATHNFEHIE

i ARG B SRR H3H IEGES

600000 HRRAT 2018-03-31 6.3206

600000 THRERAT 2018-06-30 5.1335

600000 THRERAT 2018-09-30 5.6092

600000 THRERAT 2018-12-31 5.1445

600000 TR AT 2019-03-31 5.7018

600000 THRERAT 2019-06-30 5.7666

600000 THRERAT 2019-09-30 5.6919

600000 TR ERAT 2019-12-31 6.1633

600000 THREAT 2020-03-31 4.9809

600000 TR AT 2020-06-30 5.5693

600000 TWRBRAT 2020-09-30 4.9838

600000 TWRRAT 2020-12-31 48715

Table 2. Monthly data after conversion
2. T R A BT
H 3 [EGES &P ] [EGES Hi [EGES
2018M01 7.024226 2019M01 5.588996 2020M01 5.112693
2018M02 6.259015 2019M02 5.720041 2020M02 4915315
2018M03 5.678559 2019M03 5.796363 2020M03 4.914693
2018M04 5.282859 2019M04 5.765667 2020M04 5.547078
2018M05 5.071915 2019M05 5771767 2020M05 5.612778
2018M06 5.045726 2019M06 5.762367 2020M06 5.548044
2018M07 5.589952 2019M07 5.635896 2020M07 5.108863
2018M08 5.644030 2019M08 5.671674 2020MO08 4.966274
2018M09 5.593619 2019M09 5.768130 2020M09 4.876263
2018M010 5.147993 2019M010 6.251174 2020M010 4.838830
2018M011 5.106648 2019M011 6.224552 2020MO011 4.853974
2018M012 5.178859 2019M012 6.014174 2020M012 4.921696
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3.1.3. BuEtrER

b T[] (R DR BT 38 (R %o SR S AN ], RIS [ R 22 T U 22 S AT BB AR K. o 7 i ik e 2
SR UG AR IR R, R LB BRI AT bRk, X B Z-score bRtk 1%, Z-Score 2%
PP ARFR ) — i FI 792, SR J7 VEAR SR A 5 R S E R AR A Z AT AR A, o0 Ab 3R S B
FFEWAEES DG, RIMERN 0, WHEZEN 1. JBid Z-Score T LKA [E &R EIEH 1L NG — 2 1)
Z-Score 7MH, FHRHATEHE . FHALERECN(D):

x!:x_lu (1)

Hod y AFTAFEREIEIIIME, o NATE RS AR ZE .
X A% F sklearn FE 1) 5 12 H 0 i 3647 Z-score bnifEfl o

3.2. FHEFEFRIEER

3.2.1. EEURRE

Ji% ZE IR AR A 38 A AN I RFIEFR AR IO 3L F 3R 3D A 72 R 1, DR R IE SR AR IR B T R i 2
FRTRI FHERf PE R AR A, 25 RN IR B 2 A AL FE bR, AT DUSE 4 36 55 22 IR TR AR ) i
BeBE Sy, b R T 5 s 2 RIS 2R, AT R 2 2 .

3.2.2. FHERFRERNME

AR ZE AN FE B R TR AL R AE R AR B 1% B PTHRRLR e SRtk TR VE SRR IE . RIE AN
SRR T E A, TET(EZE. A2 KR 28, 1BE 25, FliERIE, e, ZhEk, FRiE
PRSI PR T 05 3 B MR IR A .

Table 3. Characteristic indicators library

3. FHIESERREE

FHIEFR bR TR B RHESR b3 44 FR FHIEFR brfifiik
Mec STTHE
[ERIEES
Tmy s e
PE [iEpCES
PB [[REES
(RS PS ik ES
PCF [iipUE
ROE E YRR § S
DivYield i S %
OperevYOY ERIALONE 85
LS IVAES NetprfYOY YR L A
OpeprTOR ERZINEIE=N ST PN
TopecostTOR B AR B SN
IFEES FulTurnR e
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TotOpRev ER2ES PN
OpePrf B FIE
GRS S
NPParentComp VAR REA B35 R
NetprfCut FRR AL 8 M2 5 5 1 R
ROA AR CIE &S
Gincmrt BB
i 2 Netprfit CEREiE S
OPItprf ZETENES / R S
Curtotast BN T P= B =
ZhER REVS60 HE=AARMEE
OpeprfPS 3B E A
lEEtaeS MincmPS SIERNLION
BasicEPS SRR

3.2.3. FHEIRFRBHIE ST

& & Z#(Information Coefficient, [#5 IC), FRxFrikFriEfabr5 S FIAW S A OC R4, 18 1C
BE T AW IZ R AE SR bRt T N B 2 TG BE ), IC MR, R RRAEFE bront i S0 A R TN e
iR, G A Rank IC RZIHE IC {H. Rank IC, RIJEMS SRR 76 4 H0 i SR 2 FR (H AF 44 5 R [l
HEA R AH ¢ #%. Rank IC AT N(2):

Rank IC = corr(ordert{ = ordert’) )
Hrorder! Nt — 1 AN BREEME FEHES, order, 9 ¢ AR EI R R HE4

—RIME, —MRHERRRE IC XA ST 0.02, (FRIYAIZFHEREbR A RS, AR
H, KA Rank IC, R EZ/R AR R BORSRAZIEI A NMFIESR AR IC {H. W14 4 PFios:

Table 4. The IC value of the characteristic indicators

4. $5{EEFR IC B

FHIEFEFR 4 FR IC ¥J{H IC b2 [IC] > 0.02 ELK
ISzl 0.02 0.03 48.57%
VI A 0.03 0.06 74.29%
[IEEES -0.02 0.06 73.00%
[ERELES -0.04 0.11 74.29%
DIkEES -0.01 0.09 77.14%
iEiES 0.03 0.07 83.37%
i G 0.02 0.08 80.00%
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jiigse:s -0.02 0.05 71.34%
BN 2 0.02 0.07 77.14%
R ] L R 2 0.02 0.08 80.00%
BN BN SN 0.03 0.08 85.71%
2125y wNEER A STIPN 0.03 0.08 85.71%
% -0.09 0.10 94.29%
ERFSTION 0.05 0.06 82.86%

B FIE 0.05 0.06 82.86%

[V EAS/NEIRE 7SI NEE 0.05 0.06 82.86%
HBRARZ F PSR 5 0.05 0.06 91.43%
BE7 MR 0.02 0.08 94.29%
BB 0.01 0.07 68.57%

B R A 0.02 0.07 85.71%
GBI R S 0.05 0.06 71.43%
BNE /e B 0.00 0.06 74.29%

T ERE=EAAMNEEE 0.01 0.05 65.31%
B ICE A 0.03 0.09 88.57%

T E= A ON 0.02 0.05 80.00%
AR 0.03 0.09 94.29%

WRIGZE 4 FATAT LAY B b AT ik, flan, ERP USSR FRK 1C H{EN8-0.09, HAT
0.02 FILEARIER] 90%%, UL WG ALAR br xR WA as O TN RE AR5, & TR 7. fERrh )T R
U B IC BMEB/NERT 0.02 AR MR, Ho TSIt M PN RE /0288, RIERATRT A

EE ]

W2 S EE LSS A R, IR N AT T 22 5% . B0 K 2 BORAT I IR T i 374 45 07
I fIEPR LA O 1R RATAE R Z G IAE, BADAER T HIIa =R % =4 H B s SR br.

AL UL LA RN, BATYIL 84S B FRHER bR a0 5 PR

Table 5. Effective characteristic indicators

F5. BYEAT

AR TR
QIEIEES MTE P TE
(RS [RGiRES [EREiES [k FH %
I STEVAES li35ES ERIA NGz B S I N Gl d: =S
LEES HFx
DOI: 10.12677/hjdm.2024.141005 51 el vz e


https://doi.org/10.12677/hjdm.2024.141005

FURNIL, - FEA

g
GINEES S - TY/ON IR EREATSFIE AR R R R
i % B BRI
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3.2.4. FHEIEFRAOERIE ST
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PEDHT. N T BERFAETRARITUAR, 7 B R AE AR AR TH LA S R H, A B A DG R BUR S IR PSR
B, AR FFRFIE TR AR 2 (B AFAE R R AL o ARSI AT A5 BN A R 5 o
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Netprfrt - 0.037 0038 -0.04 012 031 -0.13 SN 0044 -0.01 018 018 031 -0.23 02 031 0.3 019
OperewyOY- 0.15 016 01 013 -0.09 0011 004 SN 0064 -0.081 -0.089 -0.086 -0.093 -0.089 —0.088 -0.029 0.022 -04
NetprfYOY-0.0074 0.016 0012 -0.011 -0.026 0.0064 -0.01 0064 [ESENN -0.023 -0.022 -0.025 -0.004 -0.023 —0.025 0.0049 -0.0064
Mc- 0.2 -0.061 -0.14 -0.026 027 -0.03¢ 018 -0.081 02
Tmv--0.24 0.061 -0.14 -0.025 027 -0.034 018 -0.089
NetprfCut - 0.15 -0.25 -0.18 0012 | 044 -0.16 031 -0.086
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Figure 5. Correlation analysis
5. XM
M AT LAEDW R 21 T B T E A Al dE AR R SRR IEA G R R, B H] 1 0.96; JEHEMFE

SNERARZ VAR 2R S5 A S VA8 T BEA R T E R RIR AR SR RIE AT 1. SRa DL AR E
Mr, mEVUERERHBTE. EMAE T8 T REA R A & R I =AM AR, R A Sl T
EANFI R AR L 1 1 40 2 S 1R
4. ETREME Adaboost & FIREY
4.1. Adaboost =& B8

Adaboost BRI T Z B FEAWADTIMH: 1) WFMEIES A INGBIEHRE. 2) vk —459
) ARG RS S A
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XtFH A5, Adaboost FER R B —FE 555 S A REFIR IBEAAE 2 5 M2 S i R 32
FEZMIGE, N REHRIOFEA PR, XA LLRAEAE T — I 2R 185 2 ST 8 2 E 2 1Ak
X2 {i AR IREAS . BHR EoRTE, R RE I REHR R AT LUET 0.

KT AN, Adaboost FRERANE NS 55257 3] 85 1 70 RAERAAT T B B R A, TR A 9954 2]
A R0 RO AT, IR P RARZE /N5 73 R BUE,  EHAE 7 R R kBB AR
HEs BN AR R K IS8 70 AR IAUE, SEHAER e BBV .

4.2. BT RFEHE Adaboost BEiE LT

BHRBEAE m MRERMIIGE, WEN-1 M 1, HH n AT RBN B LR 5 2
(I (x).hy (x)os b, (x)) 5 SRERIHEAR R ER LT

(1) THEREARUE

T T IR AN REA — /MU, MR & D, BRI D —RYIAIHN Um.

() iR

FENGRE BN —A550 2688, IR BBIVHHRE: o= HHNBEMNALE

(3) IS KA I E

FLHT 3K AR T ALE alpha,  WI3) TR

1. (1-¢
a:Emf——j 3)

&
(4) TREEREAE
MRAE E— RN R, BB R L — R X PIREARBE R, 285 A AU 19 )
WIS | MEABOER K, WHZFE A SN 4):
(1+1) Dil.(’)e"“

D; ZEEES “4)
WSS | NFEARBE A, WNZEEA U E 5 O (5):
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Figure 6. Relationship between the number of classifiers and accuracy
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Figure 7. Average results of the ten fold cross validation
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Figure 12. Average weight strategy returns trend
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