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ABSTRACT

The purpose of this study is to predict the future volatility of financial instruments more effectively by
utilizing Long Short Term Memory (LSTM) which is one of the artificial intelligence (AI) techniques.
This study focused on the method of predicting the future forecasts based on the historical data through
the LSTM technique. The future price of a financial instrument is inversely proportional to the
instrument’s size of future volatility. Therefore, if future volatility can be predicted for the targeted
financial instrument, the fluctuation in the instrument’s price in the future can be projected more
effectively. This paper predicts the future price volatility by making the historical data of a financial
instrument to learn by using Al technique. As a result, the volatility movement predicted by Al was
significantly similar to the actual volatility value during the same period. Through this, the results of
this study are expected to be used to forecast the price of financial products more effectively. In
addition, it is expected that the results of this study, together with other existing methods for volatility
prediction, will further contribute to the accuracy of projecting the future volatility, and ultimately
contribute to the improvement in investment returns of financial investments products including funds.
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Figure 1. RNN Structure
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Figure 2. LSTM Cell Structure
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Table 1. Correlation between Volatility and Major Index

KOSPI | S&P500 | FTSE100 | CAC40

Correlation| -0.45177 | -0.32263 | -0.39186 | -0.45368
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Table 2. Data List

Asset Class Code Explanation
KPP KOSPI
SPP S&P 500

. NIK NIKKEI 225
Equity

ENG FTSE 100
FRC CAC 40
GRM DAX

. iShares Core U.S.

Fixed Income BND Aggregate Bond ETF

E 3 LSTM o8 ¥ 49
Table 3. Explanation of LSTM Factors

Factor Explanation

A calculation to analyze price
points by creating a series of a
averages of specified time frame of
the full time frame.

The indicator that shows where the

Moving Average

Momentum current price is in compare to
where the price was in the past.
A statistical model used in
analyzing time series data that
describes the variance of the current
GARCH(1,1)

error term as a function of the

actual sizes of the previous time
periods’ error terms.

IA quantity calculated to indicate the

Standard deviation | variation or dispersion of a set of

values.
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Table 4. RMSE Results 9.040

0.045
Category | KPP | SPP | NIK | ENG | FRC |GRM | BND

0.040

Training [0.0008/0.0008/0.0008/0.0010/0.0014/0.0012/0.0001
RMSE | 7452|8514 | 9188 | 6904 | 0376 | 6567 | 7344 0.035
Test  0.0002/0.0002/0.0002(0.0002(0.0003/0.0003/0.0000
RMSE | 5656|5656 | 9719 | 9701 | 5366 | 6733 | 1101
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Figure 4. S&P 500 Test Result
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