ok F1
20254F 6 H

A H Ao

Science Technology and Industry Jun., 2025

= 1 Vol. 25, No. 11

ETREMRMER LSTM Y 4% b 5%

oY &ud

(BRI AFIREAFRE, H)I &b 614007)

HE: T ZZTHFIEBZHEN G Z—, R LSTM(KEHITIC M L) B2 IR LA b T Hron 69 3¢
BEHERE, FHT AMKLR, AT B-FA 259 RIGHR, 08 4 7 sk st e NS HEAT IR 2, IR B T 248
15 8, Fdir N LSTM, 28 %, B ik 9 FRMAZ AL, B PCA-LSTM( R 5 H - K B 3810 M 2% 38 ISOMAP-LSTM (%
FE M- K AT I MO A 5 PCA-ISOMAP-LSTM #£ A4, i@ id S2Estbb, 4848 TR 45 LSTM UM A A iz & A
A B (MHA-LSTM) , PCA-LSTM #£% 5 ISOMAP-LSTM A8, ¥ T 9l 4 6 18] , TR 52 £ 34 3545 o F 34 2o 33
# £ (MAE) , #3452 2 (MAPE) , ¥ 5 #i% 2 (RMSE) # A 2 F Ak, T3 sk A £ (ARRP) A R F#R F (2
PCA-ISOMAP-LSTM A2/ % £ &4 P35 ¥, # % A — & 4%, Dicbold-Mariano # ¥4, % 81, PCA-LS TM #£ &) |
ISOMAP-LSTM #% & 1% Z Fil 4% H #F 3% F & 4 LSTM 4 & #= MHA-LSTM, % PCA-ISOMAP-LSTM # & =
MHA-LSTM #2734 b & 44 LSTM A A A 4¢ /1 55, PCA-LSTM 5 ISOMAP-LSTM 7 # 42 8 45 B £ F R 2

F AT AR A R T B I 0 — AP HA

KEER: M, TR o4 ISOMAP(E SRS ; LSTM(K BT Ie M) ; R EZFm; =& A A

FES2ES: TP301 XkERER: A

LEHS: 1671—1807(2025)11—0008—09

JREEE T 75 52 2 M U5 T Bl 25 PR RS W o
ZMREZH R W E M T B A w47 BUR A 3l
SERCN (A5 Sl A RO AN AR Lk R . B A
TR RE AN BB AR 1 A, 4 9 ke A R AR F
YD 22 i B I AR AL Y B4 5%, DRt it AR AL 2 4%
PHEMATHI AL O Z —. TREESE T HOR TG
HRERKE 212 M 4% (long short-term memory,
LSTM) [AIH 58 K (14 B 8] 77 51 A fE 07 3 45 Ak 33 AN
FouI) s ) 7 470 v () o A 3R A B AR O, X —
BEARFHE 5 B 0 (n] 8 5 AR = e B, b
B BRI 15 B A B A WG I JBE AT 155 B ke v
T, 2k B U AT R 5 ST AR L AR AR Rz Ak
REJI TR WSR3 i Il T A M 4 5 5 LSTM
BRI A REFE S . FARSEN SR M F o ik
(principal components analysis, PCA) X} B 22171
SRR R TR , 255 — LEJRCEFOR IR ARE N
LSTM B A AL 5, s /b 7 LSTM KR i i A 4
JE , S I 235 S WY I AR D1 sk ) 1 ] s B2 1 530
R 5 2 450 3 2 B AL AR PR (RF) 326 35 f I R A1
B8 R AREICHE 4 B2 N 2R 52 2% BE L F R ] LSTM 4%
AU IR A T TN, S5 4 245 SR 3R WY 20 5 B AR 0 1Y)

s HER: 2024-12-18
EEWB: &b FAHEER B (22GZD031)

TRZEAT I ARG 1 S R T —FR AR
FEiRY K-means-L.STM 3§ $2 15y [ 5% 700 14 RE ; 5 #%
SEME T 223k R I MU B BT IR SEARAE 74 H
AR S PN RS L S B R TR B LA — € 1Y
ROR R Em PSS A LSTM g A [ & 1AL
(self-attention) il T AR AL B 7 51 B 1 42 Jr)
BRI 22 4t ) £ 18] 52 % 52 1. OC Z2 A8 2 1Y [0) A5 7 i
SEDAE H R0 A BB R 5] Attention BLT .
PETHRLE Y RRIE SR AR Ty . ) AR AT AR T
JEHI(CS) 5 LSTM MHZ5 & M RAL, 500 A 7 b AN A%
A, TS BB . WFSE R LSTM i 28 j) 4%
Xof JBCSR AT 00N I L KRt e A | 0 o O HIL S R 4
S (CS) #B 2 —Fh A R Hials ik 3B, T DA e
A A J JBE 1) [a) N 2 TH LB OR , 22 BRME 7=, [A]
IF DR BA SCBRAE R 00 %) T4 A5 AR (7 000 S 8 AR
SEPERA BB L A SCHRA ST L o Bk
(PCA) 525 B Wit (ISOMAP) 5 il i 4k 7 vk B BUR
PR, 5 1 7 HLA 52 BOR R R X L I i
SRS A 90 E3X 8 5 v T B S T ) S5 B sk
e RBL R AR AR AL LSTM AR A B S 330 v
AIPERT

EERN: HEZA971), B, W BEA AL, 35 AL T GAHATAFENL L HALT I,



LB  FE T BEE BN AR AL LSTM fY B 4k L5

FERC SR T00I0 o, 3 4 T LR Bl 22 i ok L6, 42
e A R (137 Ak RE T, [RGB kAR, il A
LSTM #SRI7E RAATER 4 o s . R4
Rk A e S 0 S Bk 8 0 & 245 8 TR IR R
R ITR R AR B — R 2 )7 1 5 LSTM A AL (1Y
a2 MY kS LSTM BIRUAHZS & &
TEAFNIT L oy AR 22 7 AT B B A 5 B Y
Bt T 1k 7 T S R /0 . AR SO B vk B 4
Perh By 34 o B s AR ek B AR O A P Y
ISOMAP, it iof P24 £ BUBE S 88080 Hh B Rk A 2L,
XEEAREE B 45 A LSTM FR A Fm A SZ 44
1 EFRAEEZRN LSTM 2
1.1 REBRFRIIZGHTE

ifiid Python #88% F tushare WM& 5054 1 61,
WY PTEBCEE R 261 JAT I BHE  IEEANH Ces_
code) . &5 H# (trade_date) . 7T #& 4 Copen) . Ri &
BOF £ Copen_hfq) JG ZHIF £ (open_gfg) JJ&
A = M Chigh hig) I3 Cclose) | B & Y
(high) \HAEAM (low) \He FK (turnover_rate) | KR
TR pet_chg iKERE change. 28 & vol LI M iz
4% amount ZF, WLE 1,

LSTM #ERY T B i Bl I 2, A A T A 25
SEIREA . A SO A ARAT 600000. SH M 2020
5 H 6 HE 2023 45 A 4 H, GAIF&H 3L
700 TS BIEAE A LSTM A AU it 3 A5 I 25 5
£ EBRILTP Y 259 WHEARE -, W3 2,

FRAHRFR 3R 3 2K ATIHER R85 AR TR
R ARFE bR ALFE T B W B Fe = A AR
T8 KBRS L S T L A A L T L
RE A 2 IR 30 T B Sk s 2 a5 4R
PR(BBD | € 5 % (BIAS) | 1ii AR A8 A5 (BOLL) L1
48 hn (BRAR) #4545 (CCD | M #% 3l i 456 B
(CR) VPATER ZEF8 bR Bl ) 6 b | 32 Bk R HL i kR
B X E 25 26 2 5 48 50k 7 1 1] FR RS Bl o
¥ BEPLE bR (KDD E R0 28 Sy i 18 | 5 R 50 F-
W48 HR (MACD) g4k B B AR F8 45 (RSD)

B ECAEDR L BE B 08 bR 15 5% 3 R IR T k7 AR O
P B 1 46 46 b L A2 B R A8 A L AT E (U
X G, —ERECF R L AR RE
(VR L BEFR PR (WR.R) | T 38 45, Hoh A7 848
AT Y HIHR bR » 50 ZANTE bR » S5 Z AR bR A B AN
A5G 24 H SE BRI ST I8 /R AU B e E AL
W A B FE bR A Z2 A R G ] B A% 2o 34
45 H.10 H.20 H.30 H.60 H.90 H.250 HZ£J#
WIFEPRE X S8 AR T H e ke T+1 H
ISR . EZT VN GRIRELE LSTM BRI, BEHK
AT 600000. SH M 2023 4F 5 H 6 H 3| 2024
4 H 6 H 3t 220 BATIEERE A IHEE .
1.2 FIAFERS S EE GRS

TR ATk (PCA) MY 5 5 1E 228 748 ks ] g
AHOG AR 11 5 40— 2H BB /D I BN A DG A2
i, B, BRI T .

COYe AR B bR AL X IS &y HEAT AR
HEAL A3,

Tij — X

yij - 91',:1,27"'97’1;]‘:1927”'9771 (1)

S

b AN L NN
K. 7 . 211],@ n_llz,(l,_, x;)sm
Ry AT BRSO B m BT IR B B 48 b s
B v MPRUEALIS RIE .

O THREAHCERLOE R,
_ 1 N
R = n—1,§ykf’”" J
i =1,2,m; j =1,2,+,m, (2

IR AR AR [AE —R| = 0. E N7 H
@91&?“ %?Eﬁ /11(7- - 1929"'9172)9 %?E{E Az ﬂ‘j%

m

AT 2] DA W i A E WA TR

o a Dk i A A B BT A
BAFIERTAR T 1 EL B Sk ) — By 4
B L (85 %6 A1) T B E A 43 o 7 5
BOHR KM IR KNG &

x1 BREEMBUE

F5 ts_code trade_date open open_hfq open_qfq high high_hfq
0 600000. SH 2023-05-04 7.48 111. 184 9 6.903 71 7.75 115. 198 33
1 600000. SH 2023-04-28 7.47 111. 036 3 6.894 48 7.65 113. 711 90
2 600000. SH 2023-04-27 7.48 111.184 9 6.903 71 7.51 111. 630 89
3 600000. SH 2023-04-26 7.56 112.374 1 6.977 55 7.56 112.374 11

700 600000. SH 2020-05-06 10. 44 132.729 9 8.241 49 10. 49 133. 366 10




BLE A=Y

Fos 11

R2 BRESUEET

TRbRAERE EEL T i A=)
FEEANY open
et high
AR low
W LA close
S 75KE9§%57 change
b SR pct_chg
A /T vol
S/ T o0 amount
}ﬁ%:‘%:/% turnover_rate
BeFR(AMRER) | turnover_rate_f
gl volume_ratio
724 3R R T {5/ A
1. T PE Rz |
M &% (TTM. 5 i
PE j]é) pe_ttm
TR CETIE/ S5 | pb
iR ps
FARTH A (TTM) ps_ttm
EiEL7D BEZE /% dv_ratio
B EH(TTM) /% dv_ttm
SSEAR /T RE total_share
i Im A /7 R float_share
1 H 38 A /7 o6 free_share
BT/ T T total_mv
WIE T {E /Tt circ_mv
sty o T o
FLAE B (A atr
il 7 We ghg b emv
W EhTets (ML mass,ma_mass
AT 22 AR bR dfma_difma
R AEN downdays
TR REL updays
ema_b5,ema_10, ema_
B EiEp G 2R Y 20, ema_30, ema_60,
ema_90,ema_250
EMA HRHCP st | O
SHARECP IS | trix, trma
. . macd, macd _ dea,
AR MACD #1% macd_dif
EiEL7Y X [H] 72 5 2k dpo.madpo
[ #4465 HR BIAS 3 g% biasl, bias2, bias3
Bipeigan mtm, mtmma
RSI 547 rsi_6,rsi_12,rsi_24
KDJ 845 kdj. kdj_d, kdj_k
BRAR 5454848 brar_ar,brar_br
TG | B ek k= Ak
gt | T
O T T
AR R 11 xsﬁ_tdl. xsii _ td2,
xsii_td3
e e Ry obv
PTG L o
MFI #5475 mfi

10

Avsdzseema e s 2R X R A RRAE 7] &R @ s
oo HoP s = gy

O E Iy, IR DAL S5 E N
BRI R B s, X AR X JEOR B89 AR
@ ahye) s M ZIE R IEN (o),
o) s HEART .

i =l (& ,ah s, a) T =

/11111 +/1121§ + e JF/A anfn
Y= (xh by a) !t =

H21 X1 +#2212 + .- —’_/1217'11/71 (3)
i =W (&bt =

,Uklﬁfli +#kzxé + e _’_/uszxjn ’
1= 1,2,ym
1.3 I f ISOMAP i) SR8 e 4

TEVEFE Y 48 bn 8 b, BR T A S48 BR A7 75 55
SR R 2R M A OGP LAAD , I8 — LR AR A7 AE B 2 R
FIAEZ M OC 22, X BE R M 0 &R 38 Iy s v
ARl M 4 ) R Jm) 78 O AR 30 ok = 4 e e A o
i WSS S AR 4 25 0] o 8 08 B 47 M R B Sk BB AR £
LERMIRRER G R . SEFEML Tsomap & —Fh 2% [ 4L
g U] 25 460 174 3 24 T L 30 o O AR 50 T g
Mo RS AT B T 4B SR B R Y AR 2 TA) 4
R AT R R R EN T S RS AN A
AL OC R AT 37 30 25 oA SRR . B 2 20
BWr.

(L)X SR R bl #g s 4 3l Pl B 4k =5[] R o
AIREA B s e o O R 2 ] )RR R BB R o, (s
7)o A 2 Rl SR ARAR A, W0 B R 1A A 1, A
Md. G,

IR RERAENE Do, X« M, ZEH
LRI AT, do () =d, (Gaj)s 2 x; Bl ZIH]
I RBIR A BT S do (iaj) = 03 Y 2 Fla; FEAE
N 4B AL, B di (Gaj) = mindds Gaj) de s
B +do(kaj)),

(3) ey 3 I A e G, BV 4 30 i v A ol 4
X ={aisapsm sy MXTIHY d FEAREY = {31,
Yoot ye b (d < ND, EEIG BT F D 750 MDS
(multidimensional scaling, 24k X &) B A,
A TSOMAP S35 45 DI ZR 8000 4 4 12 10 B0 25 51 Y
BB M1 X FEAREE 2 [A) S
1.4 Z&F A PCA 5 ISOMAP &Gl 41
;3

N T [V R SRR S A 1 A 1) TR SR A =2 )




LB  FE T BEE BN AR AL LSTM fY B 4k L5

MO A A OCPE AR MO R SR ] IRk B 4E
B GG PSR A T vk S o il Stk e 4 v i) 32
BT AT 5 A L P R A v 0 A5 B IS 45 3
A5 BRI AR L SR 5 L 4% 18 EGHT  B5E 4 1o
PN ZEBARSE XU B SR i 25 6 T TR B 1
LESERIREISH

1.5 FFH LSTM #8317

LSTM 2% i 10X 4 9145 2 1927 >0 o i oy fik o
T 7 B 2 D) £ 1 S o A BT[] 1) T 0 45 5
S RE IR B B I R AR LSTM HLon 454
WK 1 Fis.

LSTM W 3 AT TS5, 43 Bl & s 1)
ATTAE T, LSTM dl@ad i 3 A 185 A&
e ) 4 M RS 2 T S A A R B I g
il TR A PR AR T 2K TR R

WS T RE T Y ETE Z ek o N E—Z
REEFERZPER, HE e RIA LR

f, =W, +Uz, +bp) (4)

BT BOH Y AT 2R oo B PR BF L Ay

AGEE 2, WA ¢, HEee ik 0h

it — G(Wih[—] +Uil"f +bl> (5)
¢, = tanh(W.h, , +U.x, +0.) (6)
C = C f‘r + 1,C, D

B ] o, WL o, MRS R A ZI B ITIRES
PE T i s
LSTM 1t ¢ I Z)89%u i h,
0, =cW.h,, +U,x,+b,) (8)
h, = o,tanh(c,) (9
K. WU IEMER; b HRE M E. £ LSTM
B v AR 3 S st TS E IR A 3l A

x/

x, A ST L A A i s ey R BB MRS R oo
N bR ICAZ s £ AR5 i AT ¢ AT A
BTS¢0 R 2RI AL AR s o BT 5 e S 4T R]
I BRFCIRES 5 0y Sigmoid TG pREL FHEELRE] [0,1]
E 1 LSTM M4 E

IO BR IR L N 25, DL AR 23 IS 26 54T 55 B
FHOCHEOE . LSTM KL RLIE AT L2 > B ) 5
TG RIR DAY 2 5] B o 2 Y RRAE Y, G s
FRPEAAS LSTM SRR FH T e s v i w] AT A 2%
i o3 A S
1.6 FAZLFEANGIRINREZEHERFIE
BTN T AL B0 40, 36 2ok A
T Xof DGR A 174 3R A o DT 2 vy A5 A8 ) 15 )
TERCE S A B v, 223K 7 B I WL Re A8 P4k A
FEAEX B SCBE A B 52 00 5 o 3 Ry 28R AR B3 AH
R o DTG 5 HE Xof 5 S A0 s 52 Wil 8 325 19015 6, 2
RS AR 1 . ZAIL ) 38 3 A [m] ) e P A 4 A i)
i3 2] A 18] (Query) L 8 (Key) #IME (Value) 25 8] , &
W3 N SHEE Q. K.V B B RER 0 h b A
%155 Q K,V B AR

A = softmax(Q'il

i v
A(x) = Concat(A; ;A -+, A, )W° (1D

K d= 1,2, A B DK EE T

s dy SRR ) R 4E B softmax FH TR AR R

BUE s A N b A3k W5 R B T A s WO AL E

] i

2 flsorAr

2.1 EBEARSISIREE

FER LG LSTM BEAY v, O A 2804 45 700
AFEAR  BEAREARA 259 ADNPLIRFE AR BIF B 700 X
259 PR S BB BE . VE 0 LSTM A5 R 1) far A 085
PLERS 2 RAGUSEAT S B An 2l » 4 AL LSTM #54 ,

FERERRRHE bR AR 1 v, A7 SEAE R B0 P R A
e XA ) T vz Ak g A TR, 3 AR
I3 TR SRR LA Bk 37 5 38 143, 3 /0 19 8 B
G RAER LSTM 8 1) AR I 2R A, BECR B T
A AR S SRR TR 1 52 4% B 55 11 houfe
FE . a2 Se Tt 5 R R E s A OC R B B R
PR R PRAFAE S 5 22 DTIRR , W3R 3, MR 4 7 25 51
R R BN HE o AR S g 43 3k R R, R
17 A F RS R KT 1. H Rt 2 ork 3
RENT 96 %6, MUBLRT 17 4~ F 5.

Fsr )7 22 B TTER A WA 2 s, WK 2 1
ATLUE e B BGR 3] 7 LIS . 22 BRUBTHCR
BN AR S

2ot THAARBIRT 17 A4S 3 R A A B L L
# 4.

(10)

11



Fos 11

RHEFI
x3 HEESHEBKE
W WL FHE(E SR AR AT J5 N
wl et FEEY %’iﬁﬁﬁ} pen TTEHGT ?i*gﬁﬁ
/% | R/% /% | /%
1 | 113.591 | 44.028 | 44.028 | 113.591 | 44.028 | 44.028
2 | 67.223 | 26.055 | 70.083 | 67.223 | 26.055 | 70.083
3 | 21.069 8. 166 78.249 | 21.069 8. 166 78. 249
4 10. 267 3. 980 82.229 | 10.267 3. 980 82. 229
5 7.324 2.839 85. 068 7.324 2. 839 85. 068
6 5. 608 2.174 87. 241 5.608 2.174 87.241
7 4.013 1. 555 88. 797 4.013 1. 555 88. 797
8 3.312 1. 284 90. 080 3.312 1. 284 90. 080
9 3. 206 1. 243 91. 323 3. 206 1.243 91. 323
10| 2.803 1. 087 92. 409 2.803 1. 087 92.409
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13| 1.347 0.522 94. 376 1. 347 0.522 94. 376
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Dimensionality Reduction Comparison Based on Stock Prediction Model LSTM

MA Zhiyuan
(The Engineering &. Technical College of Chengdu University of Technology. Leshan 614007, Sichuan, China)

Abstract: Quantitative models are one of the core challenges for investors in stock dynamic prediction. The original LSTM(long short-term
memory) stock prediction model was affected by noise in the input data., which interfered with the prediction effect. In this paper. there are 259
indicators that affect stock prices. Firstly, the input data was reduced in dimensionality using dimensionality reduction methods to preserve key
information, and then input into LSTM to form an improved prediction model, namely PCA-LSTM model, ISOMAP-LSTM model, and PCA-
ISOMAP-LLSTM model. Through empirical comparison, compared with the original LSTM prediction model and the attention mechanism model
MHA-LSTM, the PCA-LSTM model and ISOMAP-LLSTM model reduce training time. The average absolute error (MAE), average relative
error (MAPE), and root mean square error (RMSE) in the prediction error evaluation indicators are significantly reduced, and the average rise
and fall accuracy (ARRF) is significantly improved. However, the PCA-ISOMAP-LSTM model has an increase in error rate and a certain
decrease in accuracy. The Diebold Mariano test also showed that the PCA-LSTM model and ISOMAP-LSTM model have stronger stock
prediction abilities than the original LSTM model and MHA-LSTM model, while the PCA-ISOMAP-LSTM model and MHA-LSTM model have
weaker prediction abilities than the original LSTM model. The difference in prediction accuracy between the PCA-LSTM and ISOMAP-LSTM
models is not significant, and both can be used as a new technical support for quantitative stock investment.

Keywords: dimensionality reduction; principal component analysis; ISOMAP (isometric mapping) ; LSTM (long short-term memory); stock

prediction; attention mechanism
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