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Abstract: In the era of intensified volatility of domestic and international capital markets, exploring effective factors
and market information to construct appropriate investment portfolio strategies is of great significance to control risks
and obtain stable and sustainable excess returns. In this study we select the performance reports of A-share listed
stocks from the first quarter of 2018 to 2022 as research objects. Taking 1 to 12 weeks after the company's earnings
announcement as the time window, we examine the post-earnings-announcement drift (PEAD) of stock prices,

selecting the expected excess earnings factor, a proxy variable of market anomaly, and other 5 related market
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anomaly factors. The effective factors are screened and tested by information coefficient (IC), information ratio (IR)
and double sorting methods. Considering that the quantitative stock selection is a classification task with low data
volume, low frequency and high validity of eigenvalues, a multi-factor quantitative strategy based on a lightweight
gradient boosting tree is used to construct a portfolio to predict stock returns. This approach is compared with
traditional quantitative strategies (simple scoring method, single factor model based on expected surplus, IC value
weighted multi-factor stock selection model) and quantitative strategies based on other machine learning models such
as support vector regression (SVR), artificial neural network (ANN) and extreme gradient boosting (XGBoost).
Empirical results show that in forecasting stock excess returns based on the PEAD effect in the A-share market, the
portfolio constructed by the light gradient boosting machine (LGBM) multi-factor quantitative strategy achieves an
average annual return of 21.633% in the long-short combination portfolio, exceeding the benchmark annualized
return of 20. 184%. The comprehensive analysis of various indicators reflect that the investment portfolio
constructed by LGBM multi-factor quantitative strategy has excellent performance in the A-share market and more
show significant improvement compared to other quantitative strategies while maintaining stability, which can better
control portfolio risks and achieve higher excess returns.

Key words: digibal economy; quantitative investment; multi-factor stock selection; lightweight gradient lifting tree;

post-earnings-announcement drift; anomaly factor
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Fig. 1 Process of building a portfolio by LGBM multi-factor quantitative investment strategy. (3 000 + and 2 000 + represent more than

3 000 and 2 000 stock samples in the current period, respectively. )
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Fig. 2 Number of shares in force after earnings announcement

for each quarter from 2018 to 2022.
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Table 1 Proxy factor SUE and anomaly factors information table
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Table 2 IC and IR test tables of 7 anomaly factors
KT ICHAEXHEYIE  IChRIER IRTH

SUE 0.138 0. 047 2.916
Jump 0. 100 0. 029 3.425
Cost 0.113 0.124 0.902
AbnVol 0. 055 0. 065 0. 846
Doo 0. 109 0.121 0. 898
ICD 0. 091 0. 106 0. 865
IVOL 0.092 0.117 0. 781
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Table 3 Double ranking excess return

R

I

21 SUE-1 SUE-2 SUE-3 SUE-4 SUE-5
SS J

SUE — -1.085 -0.552 0.740 1.909 6.103

Jumpl -1.364 -2.579 0.872 -0.814 3.903
Jump2  -1.060 -1.359 0.056 2.629 5.932
Jump  Jump3 -1.562 -0.412 0.438 1.612 3.397
Jump4 -0.515 0.762 0.716 1.351 6.082
Jump5  1.575 2.199 2.732 3.565 8.206

Costl  1.402 1.870 3.501 4.052 7.622

Cost2 -0.857 =0.715 0.407 1.804 6.134

Cost Cost3  -1.638 —-1.551 -0.668 2.115 6.402
Cost4 -2.013 -1.106 1.227 2.732 6.732

CostS5 -2.488 -2.436 -1.085 -1.346 5.89%4
AbnVoll =3.241 -1.617 -0.375 0.030 5.430
AbnVol2 -0.153 -0.694 0.152 0.091 4.010
AbnVol AbnVol3 =-1.515 -0.633 2.629 3.811 6.673
AbnVol4 =0.101 0.541 2.371 =0.352 4.999
AbnVol5 -3.008 -3.125 -1.701 -2.517 1.832

Dool  -2.451 -0.510 -1.957 -0.198 2.279

Doo2 -0.115 0.492 1.015 2.129 4.111

Doo Doo3  0.735 0.334 0.721 3.104 6.743
Doo4  -0.035 0.571 1.884 2.426 7.154

Doo5  0.779 1.743 1.777 3.158 8.596

ICD1  -2.460 -1.787 -2.325 0.409 4.016

ICD2  -1.414 -0.309 0.235 1.435 5.725

ICD ICD3  -0.379 -0.961 2.035 1.596 6.023
ICD4 -0.094 1.218 2.132 4.025 8.238

ICD5 1.061 1.520 3.178 2.475 8.338

IVOL1 3.714 4.532 4.521 4.813 8.327

IVOoL2
IVOL IVOL3 1.984 4.242 2.216 3.090 5.294
IVOL4 -1.517 3.214 2.174 3.317 4.275

3.121 5.298 3.513 5.374 7.192

IVOL5 -2.199 2.357 -0.381 -0.129 3.261
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Fig. 4 Pearson correlation coefficient heat map.
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Table 5 A portfolio performance table of 20 stocks for each

model
TR R, 1% o R,
FAPR AR 7.790 8.358 0.932
fRTERAT 430k 15. 850 9.735 1.628
Z e ARl 12. 069 4. 449 2.713
SVR 12. 556 5.056 2. 483
ANN 13. 644 4.373 3.120
XGBoost 16. 872 5.427 3.109
LGBM 21.633 6. 883 3.143

E: BIEANFRIZH R 30 A% 2R S L E AR

f S AL, LT SUE A9 8 PR 1B 70 g o 1) 4%
TR A IS BB AL RS N 7. 790%, T REA
B E I 25 (1. 449%) . T LGBM A5 A58 51 [H]
FRIEH IR AL R B g, A EEAY
PR G T T 25580 21, 633%, HIT R
{H4.761%; Ry=3.143, BEMSHCAL 1)V XU S5k
25, Hol, o MEHA TSR

Zi b, FT PEAD RN T e s 3 9R ALA RES
FE A B 3 4R A5 A T 3 2 KO 1 R A A £
LGBM 2[R -t £k 5 s 44 8 (1) 43 9% 2 45 345 1 A 45

W ts LA e e A v 5 A PLAR 2% S BRI A
Tt
4.4 BEMRE

FooE VARG 50 5 7 01227 i o 326 2 1 PR St ) 1
Jn, LGBM £ A L SR WA S 4 B e AR
TSR I A 45 7

PG B I I SR AT R 20 SCHG IR 50 2 5
100 A TR E PERT I . DA o 26 Ml i L T XL
B, DAEE RIS i ol s SioetE, 4R
mke.
6 AR PURE ISR (50 5 100 32) M @ dl

e
Table 6 A portfolio performance table with different stock

numbers (50 versus 100) for each model

n B R,/% o R,
LSRR i 12.503 6.968  1.794
fETFRAT A3k 12. 461 9. 431 1.321
ZotgkbEmE  13.728  11.686  1.104
50 SVR 9.281 3.904  2.377
ANN 11.187  4.554  2.456
XGBoost 11.436 3.020  3.787
LGBM 16.750  2.857  5.862
FAPR AR 10. 261 5.109  2.008
fT AT 43k 12.900  11.686  1.104
ZIotEHERIE 11.957 5.845  2.046
100 SVR 7.908 1.340  5.902
ANN 8. 944 3.587  2.493
XGBoost 10.559  3.522  2.997
LGBM 13.318  2.183  6.101
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Z6n L, JET PEAD N M HE Y £ 25
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T A IS R, N 16. 750% (50 HBZEAEAS )
F113.318% (100 H R EEFEAS ) 5 AR 223 il E
SWRARAE, 902,857 52.383; HEHRIFA
PREFEAL, 43000 5. 862 5 5. 589.
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AP YE EE R . LGBM £ H TR vk &
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