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Machine Learning Based Stock Prediction for Bull and Bear Markets

LIU Yongfu, PAN Miaoxin, XIONG Jinbo
(College of Computer and Cyber Security , Fujian Normal University , Fuzhou 350117, China)

Abstract: Stock return prediction is a key topic in the field of quantitative investment. Traditional stock return prediction methods are mostly
based on overall market data and often overlook the differences between bull and bear markets. Based on this, we propose a machine—learning—
based approach for bull = bear market classification and forecasting. First, the stock market is partitioned into two regimes: bull and bear mar-
kets. Second, under each regime, key factors that significantly affect stock returns are identified, and corresponding predictive models are con-
structed separately so that the models can more accurately capture the market dynamics in each phase. Finally, by comparing the performance
of regime—specific models (bull and bear) with that of a single model trained under a unified market setting, the effectiveness of the proposed
approach is validated. Experimental results show that the regime—specific models significantly outperform the unified model, indicating that
the bull-bear market segmentation strategy can substantially enhance the predictive performance of machine-learning models in stock return
forecasting.
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Table 2 Comparison of prediction performance metrics for each

stock model under different market regimes

R2 RETHRET ZRERETN EREFEARXT EL

JE 5 TR RMSE MAPE R?
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BRERAT AETT 0.0037499  0.006 2355 0.903 81
BATG 0.0047221  0.007 507 6 0.790 65

LS 0.002 074 1 0.034293 6 0.894 86

P AL fig 0.0022504  0.038 3385 0.902 49
BATG 0.0029074  0.057910 4 0.804 38

LN 0.0014488  0.076 690 4 0.891 17

EPnivaiy gy 0.001 8144  0.054 695 1 0.917 77
AT 0.001 6592 0.080 3537 0.863 25
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pivlEas] fig 0.0035425  0.0563285 0.887 69
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Fig. 6 Short term market segmentation chart of bulls and bears
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Fig. 8 Long term market segmentation chart of bulls and bears
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Table 3 Evaluation indicators for each window

®3 BEORIEGIER

JiiES I AR RMSE MAPE R?

oA =5 0.0021375 0.0341521 0.909 36

124A Lol 0.002 1114 0.0333022  0.909 64

e CRifl 0.002 6569 0.057 6329 0.899 94

WRTRAT e R 0.0035758 0.0580439 0.916 91
A el 0.0035714 0.0604251 0.902 62

e el 0.003 606 1 0.0595288 0.909 94

AN 0.0039457 0.0606161 0.843 72

e Lol 0.0012202 0.0650493 0.858 19

A i 0.005 3444 0.0852928 0.84102

e At 0.0032082 0.0796521 0.83452

SR o feny 0.0009251 0.0520543 0.921 84
A fiemi 0.0014741 0.0919829 0.805 87

e et 0.001 0254 0.0584768 0.902 42

A 0.0015929 0.0889231 0.858 61
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e figt 0.0022901 0.039 1247 0.905 64

e et 0.002 1838 0.0380410 0.909 95

AT 0.0028832 0.0565325  0.820 67
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