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Abstract: The complexity of grain price fluctuations has significantly increased, profoundly impacting
policy formulation, market regulation, and farmers’ incomes. Traditional prediction methods struggle to
effectively capture complex nonlinear characteristics, resulting in limitations in both prediction accuracy and
applicability. To address this practical issue, a multi-feature variable prediction model based on dual-attention

mechanism LSTM was developed. By introducing feature attention and temporal attention mechanisms, the
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model enhances its capability to identify key variables and improve prediction accuracy from the data level.

Additionally, the integration of public attention indices as a new variable, combined with the TFT temporal

fusion transformer model and SHAP model under the explainable artificial intelligence (XAI) framework,

enables detailed interpretation of the major factors influencing grain prices and their transmission pathways.

The research findings demonstrate that the dual-attention mechanism significantly optimizes prediction

performance, with the public attention index playing a crucial role in short-term price fluctuations. Domestic

futures prices and international oil prices are identified as dominant factors affecting grain price volatility.

Further analysis suggests that establishing a multi-departmental collaborative prediction and early warning

system, alongside enhanced monitoring of online public opinion dynamics and public sentiment management,

can effectively mitigate the risks associated with grain price fluctuations.

Key words: grain prices; deep learning; attention mechanism; prediction; public attention
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NIRRT EFEEL (Pb_concern ) HEMUH FEFE%K,

( Oil _price ),

KA E N R RN B i) AL
(ERNENE 2O TIENE L E S ATV € G LS
BT AR ST K L SR B a3 DL s
R EFFERE , AE A ARSI = 45 bn B A
AEPED AR AR RN H R, FEARIX
[ 2016 4F 1 A 1 H—2022 46 A 17 H, %k
THVES, mAMEREA 1526 4%
3.2 BEARERKE

TSI A A 2 7S TR SR 0 BT 45 SRR AE AR
B ERIMEMEAEAE B ELFRR, R T
RIGERS 0 llesl, 5 Bt i A8 m b AT IH—1k
AEE AR TR R TR 2 AN IR T AR
| 4 5 Y G FE - AR ) K 58 75 ( Augmented
dickey-fuller, ADF ) FIFEZE I FFR} I 56 -FEF 5
W - % R - HOKL B8 K 38 15 ( Kwiatkowski-
phillips-schmidt-shin test, KPSS ) #H7F-FatErGL6 .
3.2.1 ADF FfattAa i

48 ADF WA 45 R, B+, BuR
ZUEATENE . HWEBUA . ARKTE 3 MR
TR, —B 2205 B E RGNS . oK
TLNAE . ZINEFEKRI S AR . I AR L TR
P 5 AR TRN, KIas RLnER 1 iR,

x1 BELEADFREER
Table 1 Results of ADF test for each variable
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NNy —kr2zs
(—Bresh) 0y ()
TABGEGHE 00853 09508 AEE
C price (-8.2135)  (0.0000) (FE)
BARMGEGE 03240 0920 - AR
Fe price (-8.5664)  (0.0000) (FuE)
E T EIN K H]
ijﬂ?;f*ﬁ 0.642 8 09886 AR
el (-9.9313)  (0.0000) (faxE)
Cfc_price
mERE 0323878 03238 FuE
Oil_price (=7.9322)  (0.0000) (FE)
SR ~1.184 432 0.680 256 i AFE
SBM _price (—44.546122) (0.0000) (FE)
LR 28 5 A
2 -5.6010 0.0000 20 €
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Table 3 Results of Durbin-Watson causality test for each variable
C _price Fc_price Cfc_price Oil_price SBM_price Pb_concern CNEPU GPRD
Durbin-Watson
2 R 2.01 2.0 2.0 1.99 2.0 2.01 2.0 2.01
R4 BETE Granger ERVEER
Table 4 Granger Causality Test Results of Each Variable
C _price_x Fc_price x Cfc_price_x  Oil_price. x SBM price_ x Pb_concern_x  CNEPU x GPRD x
C _price_y 1 0 0.084 8 0.024 1 0.0417 0 0.072 9 0.053 0
Fc_price_y 0.044 8 1 0 0.004 9 0.604 5 0.026 9 0.003 9 0.608 3
Cfc_price_y 0.005 2 0.001 6 1 0.1332 0.2253 0.3957 0.216 1 0.021 3
Oil_price_y 0.107 0 0.029 8 0 1 0.000 1 0.044 9 0.068 7 0.006 2
SBM _price_y 0.000 9 0.003 8 0 0.005 3 1 0.087 4 0.097 0 0.032 6
Pb_concern_y  0.040 3 0 0.002 0 0.003 1 0.007 2 1 0.069 9 0.057 1
CNEPU y 0 0 0 0.055 4 0.000 2 0 1 0
GPRD _y 0.0217 0.004 7 0 0 0 0.284 4 0.0311 1
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3.3 EF Dual Attention LSTM BB R M #& T o
F5  REM SR EX R

g,:"-‘l Table 5 Effect of different lag days on prediction effectiveness
ARSI T Python3.10 i BB, UL PyTorch  Ma kB 3 5 7 9 I
y . 5 \ MSE 0.001 1 0.000 3 0.001 3 0.021 3 0.001 9
Mo voX [ 24 3 HE R ‘#:/ «‘LI é - ﬁ\l]l %}FIJ-L\/
SRR EE 27 ) HEBR AT YN SR AT o FEAE R PEAL 7 MAE 00263 00108 00285 01460 00320
M, EHCE g XTR2ZE (MAE ), BJr iR 2 RMSE  0.0334  0.0170 0.0364 0.1287  0.043 0

( RMSE )\ %i@z@xﬂ-ﬁﬁttﬁé ( MAPE )\ ﬁﬁfﬁ R 09767 09833 09724 05562  0.960 1
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( Single attention Bi-LSTM ) /E A FEHERAY, HF
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Table 6 Comparison of predictive performance of
different models

A MAE RMSE MAPE RY%
LSTM 0.0310 0.0330 7.4643 57.21
Bi-LSTM 0.0197 0.0225 8.0640 85.55

Single Attention LSTM 0.0110 0.1069 6.4809 9551
Single Attention Bi-LSTM 0.023 6 0.0258 7.8173  80.98

Dual Attention LSTM 0.0072 0.0124 6.6828 93.96

Wit 3 6 iR, DA-LSTM 78 5 JE i 455 75 fy
FCABCAE TN E 77 4% AR br b 35 3R I AL

HRYEFE 7 XFHOBIRL 1 AR 2, W] LUE RIS
NG BEAR 5 IR 1, X R I A AR
KVERE IR 2, MAE F#{X T 87.09%, RMSE [%#
i7" 81.18%, MAPE FEARRT-, SR 1 17l g
JIER TR 2,

RT MARXRXFEESRMANTMEES LR
Table 7 Comparison between adding public concern
and not adding predictive power

B 1 (A i 2 (CRImA)
MAE RMSE MAPE R*% MAE RMSE MAPE RY%
0.0072 0.0124 6.6828 93.96 0.0558 0.0659 6.2824 76.71

T BT ORI 2 340 DA-LSTM AR,
Note:Both Model 1 and Model 2 are DA-LSTM models.
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Fig.1 Ranking of importance of feature variables on predicted outcomes
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Fig.2 Ranking of importance of feature variables on
predicted outcomes
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