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Understanding the Association Between Cryptocurrency Price Predictive
Performance and Input Features

Jaehyun Park’ - Yeong-Seok Seo'’

ABSTRACT

Recently, cryptocurrency has attracted much attention, and price prediction studies of cryptocurrency have been actively conducted.
Especially, efforts to improve the prediction performance by applying the deep learning model are continuing. LSTM (Long Short-Term
Memory) model, which shows high performance in time series data among deep learning models, is applied in various views. However,
it shows low performance in cryptocurrency price data with high volatility. Although, to solve this problem, new input features were
found and study was conducted using them, there is a lack of study on input features that drop predictive performance. Thus, in this
paper, we collect the recent trends of six cryptocurrencies including Bitcoin and Ethereum and analyze effects of input features on the
cryptocurrency price predictive performance through statistics and deep learning. The results of the experiment showed that cryptocurrency
price predictive performance the best when open price, high price, low price, volume and price were combined except for rate of closing

price fluctuation.
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Table 1. Value of LSTM Hyper—parameter

Table 3. Value of Pearson Correlation Coefficient

Input Feature Explanation
o, | The rate of increase and decrease on the
Change % . )
day-to-day closing price
Hich The price at the time when the price was the
8 highest on the day
The price at the time when the price was the
Low
lowest on the day
Open The price at the time the day was first opened
Price The price at the time of closing the day
The amount of transactions that occurred on
Volume
the same day

Table 2. Value of LSTM Hyper—parameter

Hyper-parameter Value
intput_dim 6
hidden_dim 30
num_layers 1

optimizer Adam
loss function MSE
learning rate 0.001
epoch 100
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Range Explanation
-1.0 ~ -0.7 Strong negative linear relation
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+0.1 ~ +0.3 Weak positive linear relation
+0.3 ~ +0.7 Distinct positive linear relation
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Table 4. Result of VIF
Input Feature
O H L V| C
Binance | 480.7 |373.1|175.9| 1.2| 1.7
Bitcoin | 1287.6 | 943.7 | 413.2 | 1.0| 1.7
Crvpt Cardano | 315.9 |278.8|115.2| 1.4| 1.4
ryptocurrenc
P ¥ | Chainlink | 4495 | 459.9]131.0] 1.4] 1.4
Ethereum | 590.1 |496.3 | 161.1| 1.1| 1.5
Litecoin | 494.8 |370.2 | 104.1| 1.7 2.2
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Table 5. Comprehensive Analysis of Deep Learning Experiment at Each Cryptocurrency
Number of Input Features | Cryptocurrency | O | H IL \ C P R? MSE RMSE MAE
Binance o 73.47 4,540.47 67.38 60.52
Bitcoin o 61.35 | 52,459,035.47 | 7,242.86 | 6,337.47
Cardano o | 68.44 0.14 0.37 0.26
One Chainlink 0 74.24 16.68 408 375
Ethereum o 43.51 160,414.67 400.52 324.68
Litecoin 0 74.95 1,728.07 41.57 39.54
Sum 0 3 1 1 0 1
Binance o o | 75.13 4,540.47 67.38 60.52
Bitcoin o o | 77.42 | 34,723,229.74 | 5,892.64 | 5,404.85
Cardano o o | 74.08 0.10 0.31 0.24
fro Chainlink | o o 86.57 9.29 3.05 261
Ethereum o o 81.84 67,002.81 258.85 214.77
Litecoin 0 86.63 1,042.26 32.28 26.86
Sum 2 1 2 3 0
Binance 0 o o | 84.21 3,349.40 57.87 50.52
Bitcoin o o o | 86.07 | 26,567,365.16 | 5,154.35 | 4,641.14
Three Cardano o o o 86.21 0.04 0.20 0.16
Chainlink o o o | 91.33 8.71 2.95 2.02
Bthereum o] o] o 87.45 56,683.99 238.08 190.51
Litecoin 89.54 804.57 28.37 19.29
Sum 2 4 4 0
Binance o o o o | 95.09 1,118.84 33.45 26.94
Bitcoin o] o] o o | 98.54 | 5,225677.13 2,285.97 | 1,437.49
Cardano o o o o | 97.32 0.01 0.10 0.04
Four Chainlink | o | o 0 o | 93.89 7.86 2.80 1.72
Ethereum o 0 0 o | 96.77 23,371.68 152.88 97.49
Litecoin 0 o 97.89 169.26 13.01 7.08
Sum 5162|506
Binance o| o] o] o o | 98.45 516.06 22.72 10.59
Bitcoin o| o] o] o o | 99.09 | 2,944,935.92 1,716.08 | 1,129.76
. Cardano o o o o o | 98.46 0.01 0.09 0.04
five Chainlink o 0 0 o o | 95.11 4.41 2.10 1.57
Ethereum o 0 0 0 o | 98.66 12,032.20 109.69 62.78
Litecoin 98.52 148.34 12.18 6.68
Sum 6 | 6| 6| 6|06
Binance o| o] o| o ol o976 2,201.10 46.92 32.33
Bitcoin o] o | o| ol o] o |9453 | 18746463.02 | 4,329.72 | 3,706.49
) Cardano o o o o o o | 94.81 0.01 0.12 0.07
i Chainlink | o | o | o | 0o | o | o | 93.47 8.62 2.94 1.77
Ethereum o 0 0 0 o o | 96.85 22,874.51 151.24 86.38
Litecoin 97.15 210.85 14.52 8.02
Sum 6| 6| 6|6
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