34" National Graduate Conference (3/2025) [1]
7-8 July 2025 @ Sripatum University, Thailand (Online Conference)

BITCOIN RETURN FORECASTING USING INTRINSIC MODE FUNCTION
AND DEEP NEURAL NETWORK WITH CONFIDENCE-BASED TRADING
SIGNAL

Khitawut PHONGPHAEW", Somporn PUNPOCHA" and Bumroong PUANGKIRD?
1 Faculty of Science and Technology, University of the Thai Chamber of Commerce, Thailand;
Khitawutp@gmail.com (K. P.) (Corresponding Author); sompon_punpocha@yahoo.com (S. P.)
2 Faculty of Engineering, King Mongkut’s Institute of Technology Ladkrabang, Thailand;
bumroong.pu@kmitl.ac.th

ARTICLE HISTORY
Received: 9 June 2025 Revised: 23 June 2025 Published: 7 July 2025

ABSTRACT

Bitcoin is a highly volatile asset that poses considerable investment risk. This study proposes a trading strategy
that integrates signal decomposition with deep learning to enhance forecasting accuracy, reduce the likelihood
of losses, and minimize trades triggered by inaccurate predictions. Daily closing prices of Bitcoin are
decomposed using Empirical Mode Decomposition (EMD) to extract Intrinsic Mode Functions (IMFs). IMFs with
significant temporal correlation to returns are selected through cross-correlation analysis and used as input
features for a stacked deep neural network comprising Bi-LSTM, LSTM, and Dense layers to forecast daily
returns. The forecast outputs are transformed into Z-scores and p-values to evaluate confidence levels, which
are then used to generate trading signals based on thresholds ranging from 0% to 90%. The model achieves
an R? of 0.55 and directional accuracy of 80.32%. Without applying confidence thresholds, the strategy yields
an average daily return of 1.50%, clearly outperforming the buy-and-hold approach (0.163%). Even when using
a high confidence threshold of 90%, which reduces the number of trades and average returns, the strategy still
delivers better returns than the buy-and-hold strategy at all confidence levels.
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- Bidirectional LSTM $1%43% 2 %t LﬁﬂﬁLLﬂUﬁ‘hﬂaaﬁwﬁéwé’wﬁagaﬁamnaﬁma:amﬂm
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Model: "my_BilLSTM_model"

Layer (type) Output Shape Param #
bidirectional (Bidirectional) ( , 14, 128) 35,840
dropout (Dropout) ( , 14, 128) /]
bidirectional_1 (Bidirectional) ( , 14, 128) 98,816
dropout_1 (Dropout) ( , 14, 128) 0
lstm_2 (LSTM) ( , 64) 49,408
dropout_2 (Dropout) ( , 64) 0
dense (Dense) ( , 64) 4,160
leaky_re_lu (LeakyRelU) ( , 64) /]
dropout_3 (Dropout) ( , 64) (/]
dense_1 (Dense) ( , 64) 4,160
leaky_re_lu_1 (LeakyRelLU) ( , 64) [}
dropout_4 (Dropout) ( , 64) %]
dense_2 (Dense) ( , 1) 65

Total params: 192,449 (751,75 KB)
Trainable params: 192,449 (751.75 KB)
Non-trainable params: 0 (0.00 B)
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Optimizer Adam (learning_rate = 0.0001, weight_decay = 0.00001)
Loss Function Huber loss (delta = 0.5)

Early Stopping patience = 30

Learning Rate Scheduler factor = 0.5, patience = 5, min_Ir = 0.000001

Epochs 500

Batch Size 32
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dadnfaUndledanin MSE uuuaadn dmsunsdasiu overfitting §n131% Early Stopping tila validation loss
ldaaasnelu 30 sou uagld Learning Rate Scheduler Lﬁaamﬁ'] learning rate wuuaalud@nin performance
liddwneln 5 5o Iﬂﬂﬁlmﬂmﬂéd%ﬁdLL&:%Q(ﬂaﬂLﬁaﬁdﬁﬂ min_Ir 71 0.000001 3AN1F9 1w INTAL 500 TS
damifin uazldvnagadayaton (batch size) il 32
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Metric Value

R72 Score 0.555278
Mean Absolute Error (MAE) 0.012405
Mean Squared Error (MSE) 0.000289

ANN 4 ANIUFAIAITIAUIZRNTATWLL LT 889

1 R W§A9IuLLEaeIEanTnefunaanuudssinaainanauunule 55.52% wazldianuamainian
mﬁﬂa%ﬂuizéfuﬁﬂ LEAITIANURINNTO LUMTWENNTIINAABLUNUIN B0 b duaindn

AN TNLBINALNSNITRINUIINKANEINTDE

HanenItnuuuIaesgnuiauen Z-score uazduItadn p-value WeltUsznfuszauanudeduvas
éﬁytyﬂm%aﬂm Tnofwuanmsinnuiasiuaaud 0% 59 90% Wansassynaifanusindetio uazaa
é’mumﬂm%amﬂ %ﬂﬂﬁuﬂNQﬂgﬂﬂﬂLL‘.U‘U??’]N?NLLGiazizﬂDULﬂmﬁ‘VI(ﬂ’J’mL%ﬂ&fugﬂﬁ’m%ﬂ%&mLﬁUUﬁUﬂQQﬂfﬁuiﬁu
wuudeuasfianses (Buy & Hold)

Strategy P value Accuracy Mean_Return Std_Dev Sharpe_Ratio Max_Drawdown

Buy & Hold - - 0.163%  2.552% 0.064 -26.182%
Confidence 0% 1.0 80.32% 1.504%  2.068% 0.727 -4.221%
Confidence 10% 0.9 84.18% 1.484%  2.043% 0.726 -4.190%
Confidence 20% 0.8 87.32% 1.437%  2.022% 0.710 -4.190%
Confidence 30% 0.7 89.81% 1.369% 2.021% 0.677 -3.283%
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Boxplot: Buy & Hold Return vs Strategy Return at Various Confidence Levels
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