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Table 1 Descriptive statistics
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R, ¥4

HAARAT 0.0185 0.0107 1.000 0
AMAZE 0.0248 0.0175 0.226 9 1.000 0
Li#HME 0.0202 0.0108 0.2466 0.1867 1.000 0

AEA KK 0.0269 0.0151 0.3033 0.2659 0.2309 1.000 0

B m

0.0235 0.0136 0.2832 0.2492 0.2250 0.3067 1.000 0
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EALA 0.0223 0.0120 0.3132 0.2481 0.2362 0.2836 0.2666 0.2868 0.216 6 0.2947 1.000 0
H4E4A 0.0274 0.016 0 0.3388 0.2616 0.2375 0.3390 0.3182 0.3442 0.2453 0.3444 0.2907 1.0000
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Table 2 Out—of—sample prediction results of the

realized covariance matrix
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BB w0 0 RAEHL RIAF I
(Frusg) % (Fypg) %
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[STM-SDRD-HAR 1.203 3 0.8204  59.8 56.6
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Covariance Matrix Prediction Model Based on LSTM Using
High Frequency Data

BAO Yue-yan

(School of Statistics and Data Science, Nanjing Audit University, Nanjing 211815, China)

Abstract: The modeling and prediction of the covariance matrix is very important for financial risk management
and investment portfolio management. To solve the problem of low prediction accuracy of time series models for high-
dimensional variables, long short memory neural network model (LSTM) is used to propose a covariance matrix
prediction model using high-frequency data based on deep learning. The model uses financial high-frequency data
to obtain the realized covariance matrix, performs DRD decomposition on the realized covariance matrix, vectorizes
the correlation coefficient matrix R, and uses the vector heterogeneous autoregressive model (HAR) to predict the
realized correlation coefficient matrix R. Based on the realized volatility matrix D, this paper uses the idea of semi
covariance, combined with the LSTM model, obtains the deep learning prediction model of the realized volatility
matrix D, and constructs the dynamic prediction model of realized covariance matrix, LSTM-SDRD-HAR. The
LSTM and HAR model can capture the long-term memory of actual data, and the semi-covariance is conducive to
capturing the leverage of financial data. The empirical analysis shows that compared with the traditional vector HAR
prediction model, LSTM-SDRD-HAR has a more accurate prediction of the realized covariance matrix. The
effective frontier portfolio investment structured by LSTM-SDRD-HAR prediction is better.

Key words: LSTM model; prediction of covariance matrix; realized semi-covariance; Markowitz effective
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