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Abstract

Financial markets are characterized by high randomness, nonlinearity, and non-stationarity, posing
significant challenges to stock price prediction. This study introduces four machine learning algo-
rithms—Support Vector Machine (SVM), Decision Tree, Random Forest, and XGBoost—to predict stock
prices through a process encompassing data collection, data preprocessing, model training, and re-
sult analysis. Experimental results demonstrate that all four models can, to some extent, capture the
trends in stock price movements. When considering both predictive performance and stability, the
Random Forest and XGBoost models exhibit superior advantages, offering valuable insights for stock
price prediction.
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1. 5|8

SR AR E I T “HERR” . KA Bsh 2 2 2 u MR LA M. WEWERE, GDP
W RMEBCRIAE. WK R ELUH R 2 RN T RO AR W E A, ATk
BEIE LU B ) o B ARG A (B2 8 WNROWZ TG, bR 53R 8L, BRI T3, &
HERAANEE LSS B . R4, TS 5HEEERE). BriREER AR R
BORHAFAR LSRR, bR ES N, Fik, BEEME LBV R A RN, Rk, 4k
SPRAESERFAL[1] (2], ARGUEET M 55 20 Bt BEOR TR AR IR TN 7 32 0 LA R e 52 2% (R sh A LA o

PLES 2 SRR A B i e it . IR AR e R R SRS T B A W B0, BORBAL S
WITERIRE R TR . SCRFIENL[3] [4]. BRFM . BEHLARAR[S]. XGBoost [6]5E 5% AE B P s 4dhs
12421, AT E SRR SRR AL AR RTINS sh s e R it 7 oRngts.

ARSCE SRR 1 2 A2 By s, B R ST RRIE LRSS D PR s AR U, 0 AR SR
AL, RHM . BEHLARAR. XGBoost &5 PURMLAS = >) SE M BN R TINARY,  xh Le W A [ Bk
FETMBEE N TR ILZE R, RAMRENE S T BEEOHE Tl s A2 4.

2. YIRIRENATFALIE
2.1. HIRIKEN

AR SR FH P S A s 5 S @ A Tushare O B3 5. BAYIR 300 Fa¥onfl, @it
Tushare $ 1Ml pandas /2, 0 LA {EHBZREN 2020 4 2 H 25 HZE 2025 4E 3 A 1 HIIE 300 FE50H H 4%
i o SR BE =7 B A A 0 G S5 2 i an 2 1. 42 2 Fow.

Table 1. Data field description
= 1. BURFERIA

R eyt i
ts_code str Ts HREAHE
trade date str 2o H
close float W R
open float AR YA
high float e L
low float AR AL
pre_close float WE s s
vol float A&
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Table 2. Partial data examples
2. WHBIEEH

ts_code trade date close open high low Pre_close Vol
000300.SH 20200302 4069.66 4066.30 4126.71 4020.91 4132.84 219,313,559
000300.SH 20200303 4091.36 4070.10 4132.78 4061.13 4123.85 219,369,777
000300.SH 20200304 4115.05 4084.08 4110.53 4067.44 4073.02 182,424,730
000300.SH 20200305 4206.72 3988.73 4031.15 3928.07 4084.88 231,823,115
000300.SH 20200306 4138.50 3968.84 4092.54 3968.84 3940.05 172,475,717
000300.SH 20200309 3997.13 4125.14 4147.65 4067.91 4069.67 208,102,035
000300.SH 20200310 4082.73 4078.50 4115.26 4060.73 4091.36 197,416,402
000300.SH 20200311 4028.42 4150.21 4215.85 4127.04 4115.05 161,656,111
000300.SH 20200312 395091 4158.20 4181.31 4135.39 4206.73 157,060,458
000300.SH 20200313 3895.31 4063.08 4063.08 3995.13 4138.51 188,296,722

2.2. HIETALTE

BT BRI AT AR AL, SefE RIS, AUV SR A RT R ETE . SRS R
MARAZ &, 43 HEIER G 1 3. 3 HAAD 5 WIRHERIE [ 7], DA EEE R Dy Ao &, e MR
TR RIAT, DAARESE S 1) e B — 2 o B Jm AR AR B AT AL AL B, R B B2 4% 8:2 1)
EEI R Al 2 BB AT A £E
3. #EEG)IZRFnEBHEEL

RN T ARSI EE R, AR SRR BN B0 A DY AN 48 FR: MSE (M7 % %) RMSE (37
W), MAE (P45 1R %) MAPE (465 1 20 ELik %) [8], BAR AR IL(1)~(4):

1& N
MSE=;Z(y,.—yi)2 (1)
i=1
1 n R
RMSE = =3 (3, ~,)’ @)
i=1
1 n .
MAE:;Z|yi—yi (3)
i=1
100 |y, - 5,
MAPE =— ) |—- 4
. le 5 4)

3.1. SVM B Fum4= 5

RICR AR FERBUE NG — R, RGEHIITIE T RS C RHUEX BRI RE R R . SEaG
BOE C={0.1, 1.0, 10.0} /X LEAL,  AREEFRHEACIT AL 4R Fn iR R AL T A RE3EAT B AL 0T, SRR 45 2R
RYL B C= 100, HAENE ELRZREGRIILT C= 0.1 BIHOL, ARBLH I ZREo e/ 1 5 265
PEfE. AR C = 10.0 W HPFHRAREUEIL, Bom i SR A R B S RE ), (B8 BT e SO E
RER 2 AR AR O RS, BV AT B I P J At VI 2 o 14 S PSR P R AL 1T P AIRIZ AL RE 7, A ORI AR
RE R Sz A PERE, MZ&akE C= 1.0 fE NG T R S HL, R FORIE 7RI Bt 7 21l a4 5
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Table 3. Comparison of Predictions for different penalty function parameters
3. TFREIES RS HNIEE

SR MSE RMSE MAE MAPE
C=0.1 319223.78 564.99 510.11 14.46%
C=10 284817.18 533.68 490.84 13.87%
C=10.0 114312.18 338.10 311.12 8.68%

SVMEB R R BRI B N TR LE R -O- B -O- FME
e

4181.33 4195.03 4198.46
M4233 412058 412088 409236 408209 410147 411003 409145 410006 Sy AN
R . o C i WP U\ s I A e S N s
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Figure 1. SVM model prediction results
& 1. SVM REFMEER

3.2. RERMEN TR

Table 4. Comparison of prediction results with different tree depths

F 4. NEREREVTUNEE R XL

PP MSE RMSE MAE MAPE
1 111761.12 334.30 274.35 7.86%
2 21143.94 145.40 112.54 3.16%
3 9797.65 98.98 80.22 2.23%
4 3255.95 57.06 42.46 1.16%
5 1686.25 41.06 2433 0.66%
6 1632.80 40.40 21.42 0.57%
7 1576.64 39.70 20.18 0.54%
8 1843.16 42.93 2321 0.62%
9 1677.96 40.96 19.54 0.52%
10 1643.69 40.54 19.05 0.50%
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Figure 2. Decision tree model prediction results

2. REPHEBITNLE R

3.3. BEHLARMRER N FURARE

FERENLAR MR ZHOR UL R, [FIFREFEEE MRy 5, SHUR R BCRE 7 5008 504 100 A1 200 2
TIPS RERH, UM IOEEE N S0 SENF] 100 B, HBIAYPERE ISR, 3D I EE R R
200 I, RAEFIUETS A MBI, EIRTHBERE VAR, 5 e TR RIS R IR,
100 1E 9 (R S B AT R 20, BEREORUERE Y B B m R TR B2, SCREFEME RESRTH 5 BRUR A
(A1 BV (1A, 8 G v SRR R B, R I U . ANV IO S B A SR bR R 02 5 o,
AT ML S5 R P 3 B

Table 5. Comparison of prediction results with different numbers of trees

F 5. NEHERHFUNLEERIEE

W H = MSE RMSE MAE MAPE
50 1373.80 37.06 17.75 0.478%
100 1350.38 36.74 17.27 0.464%
200 1347.30 36.70 17.05 0.458%
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Figure 3. Random forest model prediction results

3. BEHLARMARBUTUN AR

3.4. XGBoost Bz {fi Fi 48y

TEAIR XGBoost IS S HAA IR, B0 RIREE3, 5, 7)1 2] (0.01, 0.1, 0.2)#FT 28 KIE,
MERIREEN 3 I, 22215 0.01 FEAIRA™E, 0.1 f1 0.2 FYERERERT: BRKIRE NS, 23]
0.1 X} MfY MSE (1467.85). RMSE (38.31). MAE (19.59)f1 MAPE (0.53%)¥J NiZiRE Nl B KIR
FER 7 B, R R IR R SCE R, (AR A B RIREE R S M HE. GE%E, E#F
BRIREEN 5. 2R 0. EREELRISH, ZAATEE IG5 R E Z MES T, %D
ZRaRI RS, AT RIS AR SRR e . 45 R W 6 Fron, T AR A0 A SR A ]

4 FR.

Table 6. XGBoost parameter cross-validation results
< 6. XGBoost B RZ X LER

RORURE EES MSE RMSE MAE MAPE

3 0.01 78204.99 279.65 259.55 7.32%

3 0.1 1554.85 39.43 16.79 0.45%

3 0.2 1551.75 39.39 20.50 0.55%

5 0.01 76281.71 276.19 257.06 7.24%

5 0.1 1537.76 39.21 17.87 0.47%

5 0.2 1467.85 38.31 19.59 0.53%

7 0.01 76428.19 276.45 257.29 7.25%

7 0.1 1604.46 40.05 18.75 0.50%

7 0.2 1606.30 40.07 20.66 0.55%
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Figure 4. XGBoost model prediction results
[& 4. XGBoost {RBI TN LE R

4. BRI

AR YR B & 22 2 R I 25, A2 e B PP TEAR , MIPAFEFRORE , SVM AR [¥) MSE.
RMSE. MAE #l MAPE ¥ T HoAh = F ik, PR ALZ , XE LA RO S e i B e A . DR S A 2
BT SVM, {H MAE 1 MAPE 13K, TS AT Fd e BEALARMAR Y ) 5% TR bR A2 DU 2 o et
IR RIS AT LB ARTT 22, 2L R R e v S HERITE . XGBoost MR RIME N4, S
PURMIRIE . LR BT R SR, FENLARMAM XGBoost £ 1% Z24% il 51Ul & e /) LR AR (9]
[10], BEMMEAN T S HEAR T R S ) 4

BT, ERCEEN TN 5h, SVML REER . BENLAR PR S5 XGBoost I 2 5 I e 3
LR T HIENUG] S SR EE R R GO . SVM B e s A0 3, (BT 25 Rk HovfE DA B R
Ha AR PR PRetE, A2 T R 2NN 2 AL RE J1 52 IR RS 36 T e AR PE R R, (HEMES 1 5)
MR TS BOI G, B PR s U RENLARMOE S AR SR 0 2 R T T AR
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RESCHE (0 2 AL ARFAE) - (RIS T 37 MR 7, ST H RS R8I e R RIS RE T
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AR Y EAME B — B PR TN R 22, RN sgn Uit R R SR, A B
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R TR 5. 2025010) .

SEEk
[17  EvHE, B, SN, 55 FETREAE RS B 2% I S AN % T30 A B2 7= 43 BR[J/OL]. Rk 55 1-21.
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