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¥ ABSTRACT

ABSTRACT

Economic modelling technology and methods have become the
central part on their research fields of the economists and e-
conomitricists. Today, Testing the financial theories and related hy-
pothesis, analyzing the evolvement of fihancial markets, and studying
financial econometric technologies and methods have becoming to
the kernel in econometrics analysis with the completion of financial
markets and related technologies, and readability of datasets with
large sample size. This book concentrates on ecoriometric ‘modeling
analysis on high frequency financial time series. Based on the special
characteristics of high frequency financial time series, we' systemati-
cally expand econometric modeling by 'methodology studies, empiri-
cal analysis and Monte Carlo simulations along with statistical diag-
noses and testing the fat-taile dness, long memory property, station-
arity and volatility clustering, which reduce processes on searching
suitable models to approach the true financial data generating pro-
cesses, and help explain financial phenomena, test economic theories,
which also help assets pricing, estimation and forecasting financial
risk. In order to embody the main characteristics of high frequency
financial time series by econometric methodology and empirical anal-
ysis, three log — return time. series  from Shanghai and Shenzhen
stock markets, spot exchange rate on DM to US Dollars, are used

throughout the whole book.
_1_*
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The thought of modelling analysis on high frequency financial
time series is based on the special characteristics Qf l'ugh fgequency
financial time series and reasons behind the nature. Fmanc1al data
generating processes are the results of decision — making processes of
human behavior, which lead us to explain the special characteristics
of high financial time series by analyzing the decision — making pro-
cesses of investors on given surroundings of financial markets, which
is the economic base of financial econometric modeling analy-
sis. After that, the question is how to characterize the special charac-
teristics of high financial time series and dynamic varying ];rocess of
financial markets by approximating the true data generating process
based on methodology analysis, empirical studies and Monte Carlo
simulations.

The arrangement and main ideas of this book are:

Chapter 2 tries to explain the special characteristics of high fre-
quency financial time series relying on the decision — making pro-
cesses of investor’s behavior on given market surroundings.The
main tools are behavior finance theory and fractal market theory
combining with. outer — limitations such as macro economic back-
grounds, institutional surroundings, history switching and traditions
of human beings.

Based on Chapter 2, the rest chapters are.econometric modeling
analyses relying on the charactetistics of -high frequency financial
time series. v

In Chapter 3, we use extreme value theory and related proper-
ties to estimate and test the tail index parameter which measures the
degree of fat-taile dness of distribution on high frequency financial
time series. Applications are estimation and forecasting financial risk
using Value — at — Risk(VaR)based on GEV; GPD or POT methods

}z_



3§ ABSTRACT

which may be superior to those related to GARCH models. The sig-
nificance of estimation tail index parameter is that not only help us
detect the degree of leverage effect, but also help us set suitable
GARCH models to reflect the leverage effect on conditional variance
equation. !

Testing the stationarity, one of the main topics on time series
methodology analysis, is included in Chapter 4,Chapter 5 and Chap-
ter 6. But the methodology analyses are different as they detect dif-
ferent characteristics on considered time series.

In Chapter 4, we consider estimation the long memory parame-
ter of high frequency financial time series. The estimation methods
are limited to ARFIMA models, Gaussian semi — parametric method
and GPH non — parametric estimation with applications to estimate
long memory properties on log — return series of Shanghai and Shen-
zhen close price index. Long memory properties of high frequency fi-
nancial time series may conflict the efficiency market -hypothesis
which implies that past information can’t help investors obtain ex-
cess returns and the log — return series follows the martingale differ-
ence process. Meanwhile, estimation the long memory property of -a
time series is only a part of pre — modeling, which is one of the bases
of modeling fluctuation models. In Chapter 4, some questions related
to estimation long memory parameter are proposed.

In Chapter 5, we return to unit root test.and stationarity test on
time series analyses. Based on ADF unit root test and KPSS station-
artity test, we proposed dynamic ADF unit root test and KPSS sta-
tionarity test which give us more information on test statistics and
interesting parameters, and may improve the power of test. Another
method is using time varying parameter(or time varying parameter —
GARCH) model to test stationarity on considered time series. This

L{
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kind of testing method may reduce the effects of out — liers and
structure changes of considered time series. Empirical studies are de-
tecting the stationarity of the three log — return financial data.

Chapter 6, the deeper consideration on unit root tests, system-
atically analyzes the ADF unit root tests of financial time series with
GARCH error term through Monte Carlo simulation. There may ex-
ist methodology confliction between ADF unit root tests and
GARCH models. When testing the stationarity of high frequency
time series, we set the data generating process as AR(or ARMA)
process. As considering the fluctuation of the financial data, we set
the error term of the model has a special data generating process
(i.e.GARCH processes) . The question is how about the power of
ADF unit root tests when the error term follows GARCH pro-
cess. More precisely, if a unit root process has a GARCH error, how
about the critical values of ADF unit root test and size distortion,
and how about the power of ADF unit root test if we consider the
error term has GARCH effect.

In Chapter 6, firstly we consider the variation of testing power
on ADF unit root tests given the data following AR process with
normal error by Monte Carlo simulations. The rest is considering the
critical values, power and size distortion of  ADF unit root tests as
the error term has GARCH effect. We concentrate on two. factors,
the settings of conditional distributions and degree of persistence of
fluctuation. Our limited simulations show that the degree of persis-
tence dramatically affects the critical values and size distortion on
the ADF unit root tests. Another result is that the power of ADF u-
nit root test changes with different unit root test statistics and(or)
conditional distributions.

Chapter 7 systematically concentrates on modeling and ‘testing

lz,_



¥ ABSTRACT

GARCH data generating processes that is one of the main economet-
ric modeling technologies on grasping the fluctuation of high fre-
quency financial data.In empirical studies, there exists arbitrarily
settings,or only considering part of characteristics and lack of pre—
analyses and post testing as using GARCH models to embody the
volatility clustering, time varying conditional variance of high fre-
quency financial data, which may lead to spurious GARCH mod-
els. This chapter pays more attention of pre — diagnoses and post —
testing on modeling GARCH models. Empirical studies are on the
log — return series of closed price indexes of Shanghai and Shenzhen
. stock markets.

Keywords: fat tail; long memory property; volatility clustering;
extreme value theory; tail index; Value at Risk; dynamic unit root
test; dynamic stationarity test; time varying ( — GARCH) models;
ADF unit root test with GARCH — error; GARCH processes; Monte
Garlo simulation.
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