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Abstract

The increase in the proportion of new energy access in the Gansu electricity market has increased
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market uncertainty and volatility. Starting with data preprocessing and feature engineering, this
paper smoothed the spot price data for the first half of 2024 to capture short-term and long-term
price trends. Subsequently, a high-precision Long Short-Term Memory (LSTM) network model was
established to predict the average real-time and intraday spot prices of the Gansu electricity market
for the next 7 and 15 days. The results showed that the LSTM model had high prediction accuracy
on both the training and testing sets. Secondly, based on the prediction results and logarithmic re-
turn analysis of risk premium, an optimal trading decision model was established for market trad-
ing; This case study demonstrates how to use the difference between predicted prices and actual
prices to assess market risks and develop corresponding trading strategies. Research has shown
that in the context of a high proportion of new energy grids, advanced machine learning techniques
can be used to accurately predict electricity spot market prices. The optimal trading decision model
proposed in this paper can enhance the scientific nature of market trading decisions and support
monitoring and early warning capabilities.
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Figure 1. Schematic diagram of a long short-term memory (LSTM) unit
B 1. K5EHERICIZML&(LSTM) B ST aEH R = E

76 LSTM U5 Bt shid fE s, B PR RGBS £ 710 o 2, #id 5SoRiE 5 e AET—
[P AR C, W EFE RIS E R, A FRIEL:
fi=o(w, [x.h.]+b,) )
Horr o JRE 0, 12 M EE, Fon f B E 8, o =1 ARIAKE R SEL. b, i ERE,
t IR
FDHAEESFANITL R o B, PR A A rE 5 s K BRI tanh JZ 008 —AME
EENE g, , BSWRMBIARIRS Y . &AW INERHTEHAMIRES, BiERiALN,
i, =c(w-[x.h,]+b) (10)
g, = tanh(wg -[xt,ht71]+bg) (11)

Sohh, . b, Nl

DOI: 10.12677/hjdm.2025.151003 30 B 540


https://doi.org/10.12677/hjdm.2025.151003

WEE %

FP RO BIRGS,  BE ARG IS BACR S, HIIE B E S, A FRIER
C=/0C,+i0g, (12)

VUL B LSTM BRI HIIE B . B e HHH 1T o, ) o JZJUE 4IRS C Mt i 5 8
PRI o, () tanh EAERFANMIIRS €, e[0,1], RS TS AR, TERUHIIRE b, . AHRIS
Aanr,

ot:a(w0~[xt,ht71]+b0) (13)
h, =0, Otanh(C,) (14)
ot b, Sy B 17 &
4.2. LSTM TG SES 8 i HREE R 5740

4.2.1. TWHBESHEXEE

ARSI Anaconda k-5, FK Python /BN Bmfain 5 S LIRS SIHESE . SLIG R A H M)
SRS LSTM BT ASK 7 KA 15 RIEL S LM s 51 H T se it , B Hox s2bri
DUIRINAS, EESLEAERIAS SR, HARKS R .

a) B TALEE: RS 4 WA IHMTEIE U, AR 7 K5 15 RTINNAE;

b) LSTM AL ¥it: 76 5.1.9iF L4y VLI N 2

c) HAIYIZR: FIFEHEEF 60%MHHEE N UIZREXT BT IIZR,  30% M4 E 56 F 4 K 56 F
BT BE R g aT A7 . AR 2% s 50 ST 485 R el S, T3 n A epoch ISR BIIHURME, H&
it n A epoch W2 Jai T Rase vy, UEUIAS BT I 2B il

d) BRI KRR 10% A E il 4 -5 TR AE HEAT et 20 #r o

4.2.2. REFMHRIEMN IR

FERASCRT AL [ LSTM BEARLBEAT ISR 55, S5 AT TR A, AL U IR 4R ok A
R FIIN R -

1475 V% % (Mean Squared Error, MSE) & 15 TN (5 B SAELZ [R] AR 2 AEL K7 J5 B 34048, BORIIR Z (R
DA EREIBGE, RIS TN IR ZE I, SR BB . THEA ROy,

1 . 2
MSE :_Z(yspot,ﬁxt _yspot,act) (15)

n -

Horbon NBEEREAREL §,, ., 2 RIS (H DB AR BB, 5, . 72 SEI(H EDBLE O R 0 s
H.

)77 fR 1% 22(Root Mean Squared Error, RMSE) & T 17 5 A5 A0 Tl 8 22 i —Fpbm o, 385 F T [R] A A
PR . RMSE HIHSEI0T -

n

1 ~
RMSE = \/;Z(-yspot,fut - yspot,act )2 (16)
i=1
T4 %} 1% 72 (Mean Absolute Error, MAE) /48 FII{E 5 HSLH 2 AT 1R %2, HAxnd (il ol A
RZEJT X R G AR, R AR,

AME:lZ
n

i=1

a7

yspot,fut - yspot,act

DOI: 10.12677/hjdm.2025.151003 31 B 540


https://doi.org/10.12677/hjdm.2025.151003

WEE &

IR AT FE FR AR ES )S U5 B TR0 AR ek
4.3. SCiESHT

PURARYE 2024 451 A 1 H~2024 4 6 7 30 HH B 7 B A&AE 0 B AT SEE 3. Tids
2 5 Z AR YE ST LA A A H TSR AR D T 45 SR, BFE AR 7 KA 15 RIS IR RS, il HOR
HL I B 58 5 T 3 ) B FE 58 5 R 38 T i 42 M 0 P L

BB e B AT 22 5, 19 2 BoRHRE 2024 55 1 H 1 H~2024 £ 6 A 30 HHE AL S
T4 b S T BT IR B A% D Eh 15 . FFB% 15 min BEATHRAY, JE6h 96 MFBL. WRAEF 52 LIS
I 555135 B AT BB A0 A (V038 2 b 42w BAR K 20 D FH LU . R RSP RSO FH FRAR A =N B

M2 AT PAREL,  SEE IR A b ) e I B R BEAE R AE 5:00~9:00 FT 16:00~21:00, 7EIX AN Bt
W, ARG, SEOREMSEE B, PR B HILAE 0:00~5:00 F1 21:00~24:00, JEETBLA
DI SRABKI AR E , LI AW BB, RFFTEECA PR K o AR I BEUAL T 9:00~16:00, TR HL )75
KBS, BB AHRL TR X T H AT OE N, P& s 5L mf B AR — B, g Bt vh e
17:00~21:00, X3 B HL ) 75 SRITIITE 1% L6 b B N BN HERF, I ER ARt R T = 7R SR 0 o PR B
HELLE 0:00~7:00 F1 21:00~24:00, ILHLAAEIX LLi BN P Ra . R B BLE 7:00~17:00, H
RS AR C I A, 5 SERHT S IR B A A o

360

320
280
< 2401
IE 200
g 160

¥
= 120

80 A

40 —— HREFHEMIMEMNEAI6HLLE
—o— HREFHHAENEAI6mLLE

00:00 04:00 08:00 12:00 16:00 20:00 24:00
A%

Figure 2. Fluctuation curve of average real-time spot price and average day-ahead spot price in Gansu province
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Figure 3. Training results chart and prediction results chart for average real-time spot prices
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Figure 4. Training results chart and prediction results chart for average day-aheadspot prices
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Figure 5. The chart of model loss variation for average day-ahead spot prices
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Table 2. Decision-making process of market participants based on real-time spot prices in Gansu
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Figure 6. Difference chart between predicted and actual values of real-time spot prices
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Figure 7. Difference chart between predicted and actual values of day-ahead spot prices
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