
df

1 – Abstract
Cryptocurrency markets are highly 
volatile and difficult to forecast using 
traditional statistical approaches. This 
research compares XGBoost, LSTM, and 
Hybrid LSTM-XGBoost models for short 
term Bitcoin price prediction using 
historical CoinGecko market data.

2 – Aims & Objectives 
Aim:

To compare the forecasting performance 
of LSTM, XGBoost, and Hybrid LSTM-
XGBoost models for short-term Bitcoin 
price prediction.

Objectives:

• Collect and preprocess Bitcoin market 
data

• Develop LSTM, XGBoost, and Hybrid 
models

• Compare forecasting accuracy using 
RMSE, MAE, MAPE, and R²

• Evaluate model behaviour under 
identical conditions

• Analyse statistical significance using 
ANOVA

3 – Design & Implementation

Historical Bitcoin market data was collected using the CoinGecko API 
and processed using Python. Data preprocessing included scaling, 
feature engineering, and sequence generation for time series 
forecasting.

Technical indicators including SMA, EMA, MACD, volatility, and 
lagged price values were generated to support forecasting 
performance. Three AI forecasting models were implemented and 
evaluated:

• LSTM

• XGBoost

• Hybrid LSTM-XGBoost

All models were trained and tested under identical experimental 
conditions to ensure fair comparative evaluation.
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4 – Results

• XGBoost achieved the strongest overall forecasting accuracy.

• LSTM effectively captured sequential and temporal market trends.

• Increased model complexity did not guarantee improved performance.
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6 – Conclusion
This research demonstrates that AI 
forecasting models can identify short 
term cryptocurrency market patterns 
despite high volatility. XGBoost 
achieved the strongest overall 
forecasting performance, while LSTM 
remained competitive in modelling 
sequential behaviour. The findings 
suggest that increased model 
complexity does not necessarily 
improve forecasting accuracy within 
unpredictable cryptocurrency markets.
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7 – Key Findings from Literature

• Cryptocurrency markets are highly 
volatile and nonlinear.

• Deep learning models can capture 
temporal dependencies.

• Existing studies often suffer from 
inconsistent evaluation methods.

• Increased model complexity does not 
always improve forecasting accuracy.

• Controlled comparative studies 
remain limited within current literature.
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5 – Performance Results

ANOVA Test:

F = 13.1873

p = 0.000004

Statistically significant difference 
detected.
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