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2 125.0221 0.0000
3 154.0026 0.0000
4 165.0518 0.0000
5 13.87746 0.6078
6 8.957244 0.9152
7 9.953552 0.8690
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Akaike info. criterion | -3.353583 4360228.0 -19.96854* | -19.9513 | -19.9206 | -19.8897
Schwarz criterion -3.1964 4360228.00 | -19.78949* | -19.7504 | -19.7197 | -19.667
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multivariate Normal distribution
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ARCH 0 1 1 1 2 2
GARCH 1 0 1 2 1 2
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Avg. log likelihood 2.3526 -810079.5 2.504535 | 2.504815 | 2.504799 | 2.499299

Akaike info criterion | -18.7718 6480636.0 -19.98448* | -19.9838 | -19.9836 | -19.9367
Schwarz criterion -18.6276 6480636.00 -19.83164* | -19.8222 | -19.8221 | -19.7664
Hannan-Quinn criter. | -18.7196 6480636 -19.92921* | -19.9253 | -19.9252 | -19.8751
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multivariate t-student distribution
BEKK
ARCH 0 1 1 1 2 2
GARCH 1 0 1 2 1 2
Log likelihood | 30985.07 | 31029.29 | 28456.91 | 28456.92 | 28456.92 | 28456.94
Avg. log 2.865804 | 2.869893 | 2631974 | 2.631976 | 2.631976 | 2.631977
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Akaikeinfo | ) g769 | 2200057 | -21.0033 | -21.0003 | -21.0003 | -20.9974
criterion
Schwarz criterion| -22.73056 | -22.76328 | -20.8482 | -20.8366 | -20.8366 | -20.8249
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multivariate Normal distribution

CCC

ARCH 0 1 1 1 2 2

GARCH 1 0 1 2 1 2
Log likelihood 26024.230 181.0944 27024.1100 27022.47 27035.56 27036.43
Avg. log likelihood 2.407 0.0167 2.4995 2.499303 2.500514 2.500595
Akaike info criterion -19.207 -0.0852 -19.9439* -19.9397 -19.9428 -19.9406
Schwarz criterion -19.0629 0.0590 -19.7910* -19.7781 -19.7878 -19.7767
Hannan-Quinn criter. -19.1549 -0.0330 -19.8886* -19.8812 -19.8809 -19.8855
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multivariate t-student distribution
CCC

ARCH 0 1 1 1 2 2

GARCH 1 0 1 2 1 2
Log likelihood 30958.82 31063.91 | 31412.09 | 31431.16 | 31414.04 | 31395.64
Avg. log likelihood 2.863375 | 2.873096 | 2.905299 | 2.907062 | 2.905479 | 2.903777
Akaike info criterion -22.8574 | -22.93519 | -23.1899 -23.201 -23.1883 | -23.1718
Schwarz criterion -22.71113 | -22.7889 | -23.0348 | -23.0372 | -23.0246 | -22.9993
Hannan-Quinn criter. -22.8045 -22.88229 | -23.1338 | -23.1418 | -23.1291 | -23.1094
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! Value at Risk

2 Markowitz
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*SCALAR BEKK

® DIAG BEKK

¢ Dynamic Conditional Correlation With integrated moving average

" Dynamic Conditional Correlation by Log Likelihood for integrated process

8 Dynamic Conditional Correlation by Log Likelihood With mean reverting model
® Moving Average of 100 days

10 Orthogonal GARCH or principle components GARCH
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! Simple moving average model

12 Exponentially weighted moving average model
¥ Varying-Correlation MGARCH

¥ Constant-Correlation MGARCH

15 Autoregressive Conditional Heteroskedasticity
16 Engle (1982)

Y Bollerslev

'8 Multivariate GARCH

19 Baba-Engle-Kraft-Kroner

% Constant conditional correlation

2 DVEC

22 Engle, Kroner

2 Back testing

2 London metal exchange

% Unit-root nonstationary time series

% Augmented Dickey-Fuller (ADF)

7 Lagrange Multiplier (LM)



