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Abstract

The ACD model is the model on the ultrahigh frequency data, and
the nonparametric ACD model, the nonparametric additive ACD model,
and the semiparametric ACD model are the development to nonparamet-
ric or semiparametric models. The request of parametric model is strict to
the function form of the conditional mean and the distribution of the ran-
dom term, while the nonparametric ACD model, the nonparametric addi-
tive ACD model, and the semiparametric ACD model have all relaxed
the model hypothesis condition, and are a new way to enact model that
differs from parametric way. The request of these models is not strong to
the function form so these models avoid the possibility to make wrong
conclusion like parametric model and the conclusion has common mean-
ing. On the basis of the theory research to these models, we also have
carried on the demonstration analysis based on the simulation data and
the real data of the stock market. The demonstration analysis can vali-
date the excellent quality of these models comparing with parametric
models. The selection stock is Shenzhen development A (000001 ),
China Unicom ( 600050 ), the GDPD ( 600795 ), Wuliangye
(000858 ), Sinopec (600028), and the selection sample duration is
from June 1, 2005 to June 30, 2005, and the sample capacity respec-
tively is 4657, 1143, 2590, 4154, 2547.

This article consists of six chapters. In chapter one we summarize

the modeling on the ultrahigh frequency data. The model on the ultra-
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high frequency data has two kinds: one is the models on transaction du-
ration and one is the models on the change of the transaction price. The
models on transaction duration consist of Autoregressive Conditional Du-
ration (ACD) model and Stochastic Conditional Duration ( SCD) model.
The models on the change of the transaction price consist of ACD -
GARCH model and UHF - GARCH model. The nonparametric ACD
model, the nonparametric additive ACD model, and the semiparametric
ACD model that we have researched in the paper are the development to
nonparametric and semiparametric model. The research of the paper has
enriched the theory of the model on the ultrahigh frequency data.

In chapter two we have set up several relatively common parametric
ACD model and demonstrated them based on the simulation data and the
real data in the stock market in China. Several common parametric mod-
els have been established in the chapter, and they are EACD (1, 1),
WACD (1, 1), TWACD (1, 1), In addition to the threshold ACD
model, several other parametric models assumed that conditional mean
had the form of linearity and the random error had the exponential distri-
bution, Weibull distribution, respectively. Demonstration with simulated
data and real data has shown the parametric ACD models have been easi-
ly enacted falsely. The research on the parametric ACD models is the
continuing study for the later chapters.

On the base of the research to the parametric ACD models, we have
studied the nonparametric ACD model, the nonparametric additive ACD
model, and the semiparametric ACD models in Chapter three, four, five
respectively. In chapter three we established the nonparametric ACD
model. The nonparametric ACD model assumed that the conditional
mean had the unknown function form, and the independent variables of
the unknown function was the lag of conditional mean and the duration.

The nonparametric ACD model is different from the ordinary nonparamet-
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ric model, and it cannot be estimated by the existing method. In the
chapter we have studied the estimation method of the model and esti-
mated the model using an iterative algorithm. After estimating the mod-
el, we demonstrated it based on the simulation data and the real data
and compared the difference of the estimation result of nonparametric
model and the real value and the difference of the estimation result of
parametric model and the real value. Nonparametric ACD model can not
give the function form after estimation, but it could fit a curved surface,
the shape of the curved surface can bring some reference to set the para-
metric model. Because nonparametric ACD model can not give the func-
tion form, it cannot bring explain to the model. When the lag degree in-
creased, the estimation became difficult and will have the problem of
‘ the disaster of dimension’

In chapter four we have put forward the nonparametric additive ACD
model. The nonparametric additive ACD model essentially belongs to the
nonparametric ACD model, and the model changes the problem of the
estimation of a multidimensional function into a one — dimensional func-
tion. So it resolved the problem of ‘the disaster of dimension’ of the
nonparametric ACD model. Because of the special structural of the mod-
el, the model can not be estimated using existing models. This chapter
introduced a computation algorithm for the estimation of the model and
demonstrated the model with the simulation data and real data. In both
empirical analyses we have found nonparametric additive ACD model had
the estimation close the true value than the linear ACD model and this
showed the nonparametric additive ACD model was more stable and not
more sensitive to model false enactment. Because the nonparametric ad-
ditive ACD model can not give the function of the form components, so
the interpretation ability of the model is weak, and it can only give the

graph of each components.
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One semiparametric ACD model has been put forward in Chapter
five. The semiparametric ACD model consists of parametric ACD model
and nonparametric model, and it increases the explaining ability and
avoids the problem of °the disaster of dimension’ . The semiparametric
ACD model assumes that the function form of conditional mean is the
semiparametric form, the lag period of the conditional mean is its para-
metric part of the model, and the lag period of duration is its nonpara-
metric part. The model has both parametric part and nonparametric part,
so the two parts need to be estimated. Because of the particularity of the
independent variable the model cannot utilize existing method of the
semiparametric model to estimate. Because the model can not be esti-
mated directly using the method of estimating nonparametric additive
model and the semiparametric model, | have estimated it by an iterative
method. 1 have also demonstrated the two models using the simulation
samples and real samples.

1 summarize the work of the thesis and prospect the work in the fur-
ther in Chapter six. Moreover we have compared the nonparametric ACD
model, the nonparametric additive ACD model, and the semiparametric
ACD model by the numbers.

The main innovation is as follows:

1. I have proposed a new modeling idea that is different from para-
metric modeling. Comparing with parametric model, the nonparametric
and semiparametric modeling method is a new idea to set up model. The
parametric models are the models that we use them more often. The kind
of model has many merits, but they need strict enactment condition.
When we cannot make clear of the real distribution form of the variable,
the parameiric model that we set up may make wrong conclusion because
of the wrong enactment. The nonparametric and semiparametric models

are not strong to the enactment condition than parametric models’ , so
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they will not make wrong conclusion because of wrong enactment and this
is useful in reality. The limitation of nonparametric and semiparametric
models is their weak explaining ability than parametric models’ , but
these models can give the fitted surface of the data and this has guidance
to set up parametric models.

2. Based on nonparametric additive model and semiparametric mod-
el, 1 have proposed the nonparametric additive ACD model and one
semiparametric ACD model and have researched the estimating method of
these models. Comparing with parametric ACD model, the nonparamet-
ric additive ACD model and semiparametric ACD models are not strict to
the enactment condition. Semiparametric ACD model have both paramet-
ric parts and nonparametric parts so they increase the explanation ability
and avoid the problem of “the dimension disaster” . Because of their
special structure of these models, we adopt iterative methods to estimate
the models in the paper.

3. I have researched the application of the nonparametric ACD
model, the nonparametric additive ACD model, and the semiparametric
ACD model. On the basis of theory research to these models, I have ap-
plied these models based on simulation data and the real data in the
stock market in China. We can find from the application that the non-
parametric ACD model, the nonparametric additive ACD model, and the
semiparametric ACD model are more near to real value than parametric
model. The result indicates that these models are not sensitive to model’s
wrong enactment than parametric model and these models are much

steady than parametric model.
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