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Abstract: With the increasing complexity of futures trading and rising systemic risks, traditional rule-based regula-
tory approaches can no longer effectively identify high-risk trading activities. In this paper, an artificial intelligence-
based method for risk assessment and early warning in the context of futures trading risk monitoring and supervi-

sion, named Fut-GAT-LSTM, was proposed. Firstly, based on the characteristics of futures trading, multidimen-
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sional trading features likely to trigger market turbulence were selected. Different embedding methods were de-
signed for different types of trading features, and the embedded feature data were transformed into a time-series
graph structure. Subsequently, a graph attention network (GAT) was employed to model the spatial dependencies
within the trading graph, while a bidirectional long short-term memory (BiLSTM) network was used to extract the
temporal dynamics of trading behaviors evolved over time. The model was trained in a supervised manner based on
cross-entropy loss. Finally, risk scores for each trading node were calculated by the trained model, and dynamic
thresholds were utilized for risk early warning. Experiments conducted on two experimental datasets from a large
futures company demonstrated that the proposed model significantly outperformed traditional classification models
and baseline neural network approaches in key metrics such as AUC and F1-score, achieving superior performance
in both forced liquidation risk detection and market turbulence risk detection tasks. This method offers a novel ap-
proach for building accurate, efficient, and scalable intelligent regulatory systems for the futures market, possessing
strong practical value and application potential.

Keywords: artificial intelligence, futures trading, risk assessment, graph attention mechanism, bidirectional long
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Ty () 5 P03 v TOIRAS IR BRI, LSTM-VAE 1
T8 24 5

3) FGANZ: Nff ik BLAG J5 ik R REAE o5 e
EAE S ST I ZRB R &, FGANTEUIZhti 4
W 265 2 AT A D bs 2 ok 98 AT RE IR S RE A, AT
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Zia BT HLE S X PRI E R R
LioRill
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o, A I KR S . AR SCHE Y Fut-

GAT-LSTM 5 4 F 3 28 75 275 5t 7 ARG A AT 5%
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. FutData23 FutData25
i Precision Recall Fl-score AUC Precision Recall F1-score AUC
DAGMM 089.22% 61.76% 0.7305 0.7987 91.31% 60.42% 0.7479 0.7762
LSTM-VAE 75.91% 86.50% 0.8084 0.8873 76.23% 83.26% 0.7961 0.8631
FGAN 93.45% 92.72% 0.9308 0.9822 94.33% 91.65% 0.9301 0.9776
TranAD 96.60% 85.54% 0.9070 0.9750 97.75% 83.37% 0.8999 0.9692
Fut-GAT-LSTM 96.95% 98.31% 0.9762 0.9989 99.73% 96.75% 0.9822 0.9897
*4 HIATHRLAMKITLER
FutData23 FutData25
Jiik — —
Precision Recall Fl-score AUC Precision Recall Fl-score AUC
DAGMM 77.93% 89.20% 0.8333 0.8941 73.32% 85.15% 0.7878 0.8267
LSTM-VAE 73.18% 92.13% 0.8158 0.8709 71.11% 90.25% 0.7953 0.8432
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Fut-GAT-LSTM 97.42% 97.87% 0.9764 0.9994 96.43% 93.10% 0.9474 0.9897
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I3 RS BR AR SCRE T 3 AN, o1 2 5T XU
FR RS WU 20 SR A2 T 32 80335 PR PR RS 0 288 SR 8 2 K
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REAESSH, XA B S I,
7T ZRE AN BRIV R S 4 R
A LA H, GAT. BILSTM 5325 B 41l ) 2 1
BUAE B 758 G I Ak 4y v ELRS HAS T Bk
. BRgs 78 7 BIIE T A SCR RS B 1) A 3
PR ENE
343 HFAETTBRE S AT
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Precision Recall Fl-score AUC Precision Recall Fl-score AUC
w/o GAT 85.74% 79.53% 0.8256 0.8802 78.41% 85.03% 0.8157 0.8740
w/o BILSTM 85.39% 87.54% 0.8640 0.9247 81.96% 89.23% 0.8546 0.9035
w/o G 89.84% 93.47% 0.9166 0.9455 91.35% 91.77% 0.9156 0.9771
Fut-GAT-LSTM 96.95% 98.31% 0.9762 0.9989 97.42% 97.87% 0.9764 0.9994
#*6 7fFutData25 ##EE LHYIHRISLINEE R
N S RS 7 5335 AR e Ul
AR AR
Precision Recall F1-score AUC Precision Recall Fl-score AUC
w/o GAT 92.53% 90.39% 0.9146 0.9488 95.24% 71.43% 0.8163 0.9395%
w/o BILSTM 85.37% 81.73% 0.8351 0.9219 92.31% 85.71% 0.8889 0.9433%
w/o G 91.56% 90.56% 0.9106 0.9580 88.46% 82.14% 0.8518 0.8946%
Fut-GAT-LSTM 99.73% 96.75% 0.9822 0.9897 96.43% 93.10% 0.9474 0.9897%
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