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05 000000000 pOOOOOO

1000:(%) 5% 2.5% 1% 0.5% 0.1%
Normal 0.0050  0.5815  0.0248  0.0000  0.0000
NormalGARCH  0.0002  0.2297  0.1652  0.0838  0.0001
Student 0.0000 0.0262 1.0000 0.4110 0.3684

StudentGARCH  0.0000  0.0002  0.1982  0.8622  0.5604
RiskMetrics™ 0.0000 0.1715  0.3470 0.1513  0.0001

06 0DO0OOOOO0OO0OO0 pOOOOOOO

100a(%) 5% 2.5% 1% 05%  0.1%
Normal 0.1716 0.9380 0.0079 0.0008 0.0000
NormalGARCH 0.1092 0.3824 0.8055 0.1513 0.0001
Student 0.0000 0.1715 0.6189 0.2573 0.0105

StudentGARCH  0.0000  0.0002 0.1179  0.8622  0.0651
RiskMetrics™ 0.0205 0.0262 0.6189  0.4110 0.0024
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1000(%) 5% 2.5% 1% 0.5%  0.1%

Normal 0.1092 0.4024 0.0079  0.0000  0.0000
NormalGARCH  0.3082  0.9380  0.0142  0.0019  0.0001
Student 0.0073  0.1248  0.3470  0.0838  0.0005

StudentGARCH  0.0004  0.0262  0.4507 0.8648  0.1337
RiskMetrics™ 0.0503  0.3824  0.1081  0.0101  0.0001

08 0O0O0OO0OO0O0O0O00pOOOOODOODOOOOOOOOOOOOODOOOOOOO

100c(%) 5% 2.5% 1% 0.5%  0.1%
VECH 0.5743  0.4917  0.2437  0.0216  0.0406
BEKK 0.9112  0.2003 0.1081  0.0838  0.1337
Diagonal ~ 0.0000  0.0000  0.0000  0.0000  0.0000
ceC 0.9112  0.2568 0.1652  0.0216  0.0406
DCC 0.4298  0.5915 0.2437  0.0838  0.1337
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09 000000000 pOO¢tOO0ODODODOODOOOOOOOOOODOOOOOOOO

100c(%) 5% 2.5% 1% 05%  0.1%
VECH 0.4298 0.5915 0.1652  0.0438  0.1338
BEKK 0.5743  0.9383 0.1081  0.0838  0.1338
Diagonal ~ 0.0000  0.0000  0.0000  0.0000  0.0000
cc 0.8232  0.4024 0.1652 0.0217  0.1338
DCC 0.3660 0.8168 0.2436  0.0838  0.3685

0 10. J0O0OOO0OO0OOOOOOO0OOOO GARCHOOOOUOOODOoOOoooooOOo
plid0O0O00OO0OO0OOCOOOOOOOd

100 (%) 5% 2.5% 1% 0.5% 0.1%
VECH 0.0855  0.3241  0.0248  0.0019  0.0005
BEKK 0.4298  0.4917  0.0042  0.0000  0.0000
Diagonal  0.0000 0.0000 0.0000 0.0000  0.0000
CC 0.1716  0.3241  0.0142  0.0019  0.0001
DCC 0.0205  0.5815  0.1081 0.0217  0.0406
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0 11. 000 GARCHOUOOOOOOOOOUOOOoOoOD popboOoOoooooooo
ooooNTTOOOOO

100c(%) 5% 2.5% 1% 0.5%  0.1%
VECH 0.8232 0.8168 0.1652 0.6159  0.0105
BEKK 06538  0.4917 0.0684  0.0838  0.0105
Diagonal  0.1911  0.0154  0.0079  0.0838  0.0105
ce 0.8232  0.3241  0.2437 04111  0.0105
DCC 0.9112 05915 0.1081  0.6159  0.0105

0 12. OO0 GARCHOOOOOOOOOOODOODOOODO pOO0¢t00O0O0O0ODOOOO
OOOONTTOODOO

100c(%) 5% 2.5% 1% 0.5% 0.1%
VECH 0.0015 0.0009  0.0646 0.3640  0.0406
BEKK 0.0034 0.0018 0.1982 0.3640  0.1338
Diagonal  0.0205 0.2999  0.3091 0.8621 0.0105
CC 0.0006  0.0033 0.0322  0.3640 0.1338
DCC 0.0006  0.0033  0.0646 0.3640  0.0406
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An Empirical Comparison of GARCH Models
Based on Intraday Value at Risk

Takayuki Morimoto! and Yoshinori Kawasaki?
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In the last decade, one of the main issues of financial study has been risk manage-
ment as typified by Value at Risk (VaR). Furthermore, and increasing number of finan-
cial practicians, from institutional investors to day traders are employing intraday data
in making investment decisions. In the light of these developments, it is important to
analyze the intraday downside risk. In this report we execute an empirical comparison of
univariate/multivariate GARCH models based on intraday VaR. As an empirical study
we analyze high-frequency data of the following companies listed on the Tokyo Stock
Exchange (First Section) from 2 July to 28 September 2001. These are Japanese world-
wide leading companies in the automobile industry: NISSAN, TOYOTA and HONDA.
We also consider a portfolio that consists of three stocks weakly correlated to one an-
other. However, high-frequency data have different characteristics compared with daily
or weekly data. Namely, the lengths of trade intervals are not equal, and the data typi-
cally exhibit intraday seasonality. Thus, such data cannot be properly analyzed by using
conventional time series modeling techniques. To alleviate these difficulties, we change
irregularly spaced time series into regularly spaced ones and adjust the intraday seasonal-
ity. Then we examine the forecasting performance of one-step-ahead VaR in the following
way. First we estimate the parameters of models for a certain period. Second, we simulate
a VaR process through the estimated parameters, and calculate the failure rate of risk,
that is, how frequently the actual return exceeds the VaR percentile. Finally, we perform
a likelihood ratio test on the exceedance rate based on the simulation outcome.

Key words: High-frequency data, intraday periodicity, multivariate GARCH, intraday VaR.



