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Empirical Study on the Forecast of Large Stock Dividends of Listed Companies Based on
DE-lightGBM

CEN Jian-ming"* \FENG Quan-xi'"? ,ZHANG Li-li' and TONG Rui-chao'
1 College of Science,Guilin University of Technology,Guilin, Guangxi 541004, China

2 Guangxi Colleges and Universities Key Laboratory of Applied Statistics,Guilin, Guangxi 541004, China

Abstract Large stock dividends refers to the transfer of a large proportion of shares by listed companies. Aiming at the predic-
tion problem of large stock dividends phenomenon implemented by listed companies, this paper proposes alightGBM based on Dif-
ferential Evolution algorithm hyperparametric optimization (Named as DE-lightGBM). The model mainly includes two aspects:
Firstly,Differential Evolution algorithm is used to adjust the weight of a few categories and the coefficient of regular term in the
loss function of lightGBM to deal with the problem of data category imbalance. Secondly, taking F1 and AUC as evaluation inde-
xes, Differential Evolution algorithm is used to optimize the important hyperparametric variables of lightGBM model again to find
a group of parameter combinations with the best prediction effect. The numerical results show that the DE-lightGBM has
achieved good results.and the F1 and AUC are 0.5368 and 0. 8734 respectively. DE-lightGBM proposed in this paper can effec-
tively identify the listed companies that will implement stock dividends next year.

Keywords Large Stock Dividends,Differential Evolution, LightGBM, Unbalance treatment, Machine learning
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Fig. 4 Convergence diagram of cross validation score of loss function

in DE-light GBM
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Table 3

Comparison results of the effectiveness of DE-lightGBM in

processing unbalanced data

% AR R RH ROS RUS SMOTE ENN SMOTEENN
DT F1 0.0423 0.3554 0.3754 0.3053 0.3476 0.3955
AUC 0.6076  0.7111  0.7452  0.6600  0.7460 0.7418
RF Fl1 0.1541 0.4847 0.4253 0.4426 0.4377 0.4573
AUC 0.8284  0.8447  0.8225  0.8101  0.8308 0.8253
Fl 0.4054  0.4878  0.4530  0.4717  0.4740 0.4837
XGBoost
AUC 0.8298  0.8516  0.8252  0.8274  0.8364 0.8365
Fl 0.4116  0.4915  0.4923  0.4885  0.4746 0.4862
lightGBM
AUC 0.8323  0.8526  0.8598  0.8387  0.8416 0.8390
Fl 0.4973 — — — — —

DE-lightGBM
AUC 0.8636 —

& 3 A] 51, XGBoost Al light GBM P~ 4E i B B 78 &% Ff
SRAETT T B RS R AR AR T o A R AL AR AR L, Hop

RUS-lightGBM # I #E 24 A~B I v 3% S 7 4, F1 AT AUC {5
351k 0.4923 F10. 8598, {HIXSLHRI ) F1 Al AUC {414
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Table 4 DE-lightGBM parameter optimization results

% H #EREE Z R E
n_estimators (0,1000] 390
max_depth (0,100] 86
num_leaves (0,100] 64
min_data_in_leaf (0,100] 62
feature_{raction 0,1] 0.610
bagging_fraction (0,1] 0.636
learning_rate 0,1] 0.030

—— DE-LightGBM parameter optimization
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Fig.5 Convergence diagram of cross validation score of loss function

in DE-lightGBM
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Table 5 Results of different parameter optimization methods
o W 46 A &

A % F1 0.4923

AUC 0.8598

WL % F1 0.5231

AUC 0.8672

S 3t 1 oozt

AUC 0.8624

TPE & F1 0.5290

AUC 0.8734
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