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Introduction
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Related works

« Gated Recurrent Unit. Forget Gate h,
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Proposed method
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Experimental setting

» Dataset
stocks N Train val test
KOSPI INDEX 5156 3210 979 967
NASDAQ 5265 3263 1002 1000
Gold price 5050 3067 994 989
Oil price 5060 3076 994 990
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Experimental setting

« logarithmic return
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Experimental setting

« Statistics
stocks Mean Standard deviation | Skewness Kurtosis Jerque Bera | ADF
KOSPI INDEX 1582.518 | 587.343 -0.421 1.861 432.61*** -0.438834
NASDAQ 3791.769 | 2367.556 1.388 4.395 2125.9183*** | 3.346301
Gold price 997.637 479.258 -0.105 1.796 315.6375*** -0.459757
Oil price 61.785 25.912 0.400 2.381 216.52333*** | -1.997886
KOSPI INDEX log difference 0.000193 | 0.0149 -0.572 10.03 10943.0983*** | -33.339841***
« Experiment Settings
Hyperparameters Number
hidden state, cell state dimension 10
input sequence length 7
output sequence length 1
epoch 15
Batch size 128
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Comparison results

« Results of out-of-sample forecasts with various loss function

Model data MAE MSE

RNN | KOSPI INDEX 0.000222346732958353 0.21690651135785238
NASDAQ 0.001294612086244992 0.10981855647904533
Gold price 0.0012410988232919148 0.19466256030968257
Oil price

LSTM | KOSPI INDEX 9.395793832871796e-06 0.03744102056537356
NASDAQ 0.00020127013392214264 0.022208844178489277
Gold price 0.0012053362359958036 0.0440918505191803
Oil price

GRU | KOSPI INDEX 0.7917789646557399 0.15417489835194179
NASDAQ 0.007145870210868972 0.0060817864058273175
Gold price 0.016360039689711163 0.08163328043052129
Oil price
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Performance Measurements

« Stock Dataset
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Zt gt20kCH 7749| inputdt 1742] target
20| tuple HEf= |0 Bt
(77 input, 17 output)

* Train, validataion
- loss function 22 MSE, MAE Loss= AR,
- metricO| Al AFESHE &0 M2t &gt Bt

e Test

- loss function 22 MSE, MAE Loss= AFME.
- metrice M85t 2 X[F It

CAU AutoML LAB 9



Reference

1 HaYoung Kim, & Chang Hyun Won (2018). Forecasting the volatility of stock price index: A hybrid model
integrating LSTM with multiple GARCH-type models. Expert Systems With Applications, Vol.103. 25-37.
https://doi.org/10.1016/j.eswa.2018.03.002

CAU AutoML LAB




Appendix




Appendix
« Jarque-bera test
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