Finance xR, 2019, 9(4), 327-340 Hans X
Published Online July 2019 in Hans. http://www.hanspub.org/journal/fin
https://doi.org/10.12677/fin.2019.94041

Research on Multi-Factor Stock Selection
Model Based on EKPCA Algorithm

Yu Huang, Houqing Fang, Lingfei Dai, Tingting Chen

Faculty of Science, Jiangsu University, Zhenjiang Jiangsu
Email: doudou@ujs.edu.cn

Received: Jun. 20", 2019; accepted: Jul. 3", 2019; published: Jul. 12", 2019

Abstract

The multi-factor stock selection model is the mainstream method in quantitative investment. This
paper introduces the Efficient Kernel Principal Component Analysis (EKPCA) algorithm for the first
time. The high-efficiency kernel principal component is used as the independent variable to estab-
lish the regression equation to predict the rate of return and construct a multi-factor stock selec-
tion model. Based on the empirical analysis of the constituents of SSE 180, this paper selects more
than 50 impact factors including fundamentals, technical indicators and investor sentiment indica-
tors, and uses the EKPCA algorithm to determine the basic model and extracts high-efficiency ker-
nel principal components in the high-dimensional feature space. Compared with the classical KPCA
algorithm, the EKPCA algorithm has higher feature extraction efficiency. The backtest results show
that the beta coefficient and Sharpe ratio of the constructed portfolio are better than the market
benchmark level in the selected time period, which indicates that the model has a better stock
picking effect.
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Sharpe 0.131 7.608
Treynor 0.534 1.873
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R ONGilEE i 0.205 4.872
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Figure 1. Variance contribution histogram and cumulative contribution histogram
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Figure 2. Eigenvalue lithotripsy
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Table 4. Parameter estimation of multiple linear regression

F 4. ZREMEENSHMAIT

Y JepritEfb %L PR R AL t B ekt
B PRAER N BVF VIF
1 (F ) 6.722 2.038 3.298 0
= RO E R 1 —1.54E-07 0 -0.083 —-0.432 0.027 0.996 1.004
= % Y 2 3.82E-06 0 0.19 0.99 0.003 0.995 1.005
A% FE 5 3 3.19E-06 0 0.152 0.793 0.73 0.996 1.004
ERZFE S 4 —3.95E-06 0 -0.127 —0.664 0.872 0.996 1.004

HRAE T 220 M & vh F A6 6T R P (M) N 0.012 < 0.05, ULEHZE/DA — > A BEREWA Rl
R, (R0 AR AL BA S bR S FH AR -

FHARAE AR (1415 N HIS, ASCE AU AR FR S m T 25 ST SR E I B A A .
T AR 5 FioR:

Table 5. Investment portfolio
*®5 IEAR

He44 TEF AR 2R
1 603019.SH rhARHEG
2 603799.SH R
3 600025.SH TEREKH
4 600298.SH W EE
5 601360.SH =AE
6 600519.SH SMFE
7 600977.SH o E LR
8 600352.SH AN R
9 600900.SH KITHL g
10 601933.SH KRR T
11 600516.SH T RIRE
12 601985.SH g
13 600061.SH FE 5B A
14 601233.SH XD Hiil B
15 600585.SH HFIEIKYE
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Continued
16 601828.SH FEdlk
17 600177.SH MERIR
18 600688.SH AN
19 600158.SH RN
20 600518.SH REE L
21 600643.SH FEH
22 600705.SH P B A
23 600011.SH LAl
24 600028.SH R EA
25 600598.SH JeR5%
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15404, tH MATLAB 2016a it #9143 & g5 5, KL EIE 180 7E 1% A1 B (T3 U 2 26 1.19%, 1l
AR AR 52 HH LA (0 P IR IR B 1.75%, BRI IR 248 B2 A POUR B 1 LS T . TR B RN
R Y L2 2 A 1 R HEAT VR, B R B SR 4 08 2 S A TN I T AN AR R B 1 o, AR
R R o 528 L T DA A 6P i 2 DA S AU B PASE & i b, FLAEBROR, A 3 B 20 & 6 X
W PR (0 AU [ i bk v . 20 5, SR A PN B L& 6 s

192 6 Zm T LA H , 1248 W2 A 7E BT i 18] BE P R 0 JXURG /N KA, HLURC 8 B K s P i K
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Figure 3. Portfolio performance analysis
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Table 6. Portfolio risk return situation
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