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Abstract

In September 2024, a significant surge in China’s A-share market reignited the public’s “stock trad-
ing frenzy”. However, the fluctuating stock prices that excited stock investors were closely related
to many factors. For individual investors, in addition to screening information for buying and selling
stocks, using an algorithm model to predict can also have a twice-as-effective effect. In the early
1960s, the embryo of quantitative trading using computer technology had appeared, and with the
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advancement of technology, quantitative trading based on statistics and model building became the
mainstream choice. This paper constructs a stock trading model using the A2C (Advantage Actor-
Critic) reinforcement learning algorithm. By using the “gym-anytrading” library to create a stock
trading environment and training a policy network using the Stable-Baselines library to learn how
to trade in this environment to maximize profits. The data source for the model comes from the
stock information of Alibaba (2022 December to 2024 September) obtained through the interface
of the pandas-datareader library.
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PESEAFEIPEE, AEABEBE SKSLH BRI 738G A, ik 13 TR A ARE K. i 1 pr
N> 4 2022-12-01 2 2024-9-30 B HL I R 54

Price Adj Close Close High Low Open Volume

Ticker BABA BABA BABA BABA BABA BABA
Date

2022-12-0100:00:00400:00  82.996269  85.940002  87.599998  84.260002  84.349998 20243000

2022-12-02 00:00:00+00:00  86.975143  90.059998  91.849998  86.050003  86.050003 35042600

2022-12-05 00:00:00+00:00  87.419380  90.519997  92.900002  89.629997  92.900002 30929800

2022-12-06 00:00:00+00:00  88.317520  91.449997 92570000  89.199997  91.879997 26675700

2022-12-07 00:00:00+00:00  85.304398  88.330002  89.260002  86.620003  87.059998 19507400

2024-09-24 00:00:00+00:00  97.190002  97.190002  97.500000  94.400002  96.070000 47423200
2024-09-25 00:00:00+00:00  95.459999  95.459999  96.180000  94.059998  94.379997 18816600
2024-09-26 00:00:00+00:00  105.070000 105.070000 105.970001 101.760002 102.690002 67261600
2024-09-27 00:00:00+00:00  107.330002 107.330002 109.430000 105.730003 105.970001 50075200
2024-09-30 00:00:00+00:00  106.120003 106.120003 112.220001 106.105003 111.720001 58561500

Figure 1. 2022-12-01 to 2024-9-30 Alibaba stock information
[& 1. 2022-12-01 = 2024-9-30 M E BB KREFEE

A, R T HEFE 4 fk(Yahoo Finance)fE ARIR . HET & AR At K& 1) S MR B8 BN
Lo MESIEEIES . MR T A BRI AR, MEFE SR H0E 52k Bmi@ s LA A
#e X BB ——J7 (EER A AT BE s Hoid & nT DUs IS AP 2 3R H.

1% H “ Pandas-Datareader ” % [f'] “ Web.DataReader ” b ZUR HULE 28 B4 , 1% R B0K ik pR £l 3% 1) JSON
AR AT Python Xt %, HA2 ISR 2 Ars:

Y
—

J% 4 web.Datareader %R

& [H] JSON #% 2

S~

Pandas-Datareader e 5 4l

Figure 2. Data streaming acquisition process
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Figure 3. Environment creation
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Figure 4. The working principle of A2C algorithm in multi-threading
4. A2C BiEBiETIEIRIE

3. R AYINS
3.1. I&FHEE

BRI GRTF A6, DAV BRI SRS HO TS, R R R B (RR 4 5 Br B I 1 4
HEATAb )« BRI 1 RN (— YRR P B AT

BARVNGRE— 2 WIdhth. XA REH Gym REEALEE SE R, XML RS & 7 “gym-anytrading”
FEd

BERIYIZREE 00 BRI, RUSCATIA, HIdBE4s A 34T 6 50 i B i N A B

BRI ZREE =2 ROEMN S . 2P IR ST AE L — N3 5 Silg, DL A2C S5 A% 04 LA MipLstmPolicy
TR L L B — MR . ZR R SNASAETE, TEWE M KGR BT, B — IR SE R RIS 2 AR
22 il 5 S

BRI GREEDUD: 4730 RUARYE SIS SE il — IR e B B S SNl S o 7R T AT Bl B2 2
TR SR, AR

BRI GREE TP il AR E— kA GaEr~ R R, JERWREAIE B A, MR
PR TER— AT, AT BN g RS I SR BE B AT Lent, RO AT RIE AT A=A I R

BRI /N0 B sems . Mg TOb IR, BRI =0, WEER, 2R mE%E R%5%
B o BE B SR J5 A FH T SRS 4k 2 SE B =B B N

BERFEPAT IR Z IR B G 45 . H AR an s 5 fos.

3.2. TG $EFR

B 25T Gy AT 1) B A VP At Fi A LA RR R i o AL 5]\ MATLAB LI AT HLAL T IR, B 28 RO
i ARSI R B L B SRR I SE PR kiR b, DLEEAT X LE .
Wk 6 praw, BT EMEENGIITEL T, Gym MBI AT 5 45 R

DOI: 10.12677/airr.2025.141024 241 PR ASY IR YN T


https://doi.org/10.12677/airr.2025.141024

EE S LN

PiR

HARIRE

EH R

K

Figure 5. Training flowchart
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Figure 6. Chart of transactions in the system without training
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Figure 7. Alibaba stock trend chart
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Predict Result: {' total_reward' : 60.55999755859375, ' total profit' : 1.0587095082602869, ' position' : 0}
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Figure 8. Initial training behavior trajectory and return rate
8. MBINGITRMES W R

DOI: 10.12677/airr.2025.141024 243 NILERESHLE AT


https://doi.org/10.12677/airr.2025.141024

EE S LN

fEF 8 . WeaiF0y 1.058710, KT 1, ZHBAA T HHIMACR. HEZZ) 5.87%M & A F A Frit
o SEBRIIICERSE 5 ik T AL AEAHOC 2 L, P AR S M st SR AR AR AT A 4. WS HAT N g
B BTN BN — R, JLPITEAT GRS I EE, S2ad T0T R BCER R AR 2 T g,
DL kb A P A AN B T 8 SN R R A ) o

25 LS BRI ) 0B 5 U SR R (B T RS2 2 15 0%, SRl ROy KW SRS 1, 1930 7 5
HAHMLE R . ik 9 Fs:

Predict Result: {' total_reward' : 430.76007080078125, ' total_profit' : 1.1771177387288523, ' position' : 0}

Total Reward: 430.760071 ~ Total Profit: 1.177118
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Figure 9. Adjusted parameters behavior trajectory and return rate
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