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Abstract

The theory and method of the parametric spatial econometric model have been
basically formed and widely used in various kinds of subjects so far. The parametric
spatial econometric model is often done in the form of pre-set in research, its
advantages include that the statistical inference is relatively simple and it is easy to
explain the problem. Consider the complex of the economic variables in reality, there
may exists a higher risk of misspecification for the model in the form of pre-set, the
estimates are very likely biased and the results are not consistent with the problem. To
overcome the limitation of the parametric spatial econometric model, it is necessary
for us to do further study on the theory and method of nonparametric \ semiparametric
spatial econometric model, which is the starting point of the thesis. The related
research has just started, especially the research on panel data nonparametric \
semiparametric spatial econometric model, which is still scarce.

Compare with the parametric spatial econometric model, the nonparametric spatial
econometric model has greater robustness and can study the nonlinearity between the
variables, hence, it has an important significance in the theory and application.
However, such models inevitably have the "curse of dimensionality" problem on
high-dimensional data, so the applications of which are limited to a certain extent.
Thus, in order to effectively avoid the "curse of dimensionality" problem and enhance
the applicability of the model for panel data, we have constructed four new
semiparametric dimension reduction spatial lag models: Fixed Effects Spatial Lag
Single Index Models, Random Effects Spatial Lag Single Index Models, Fixed Effects
Spatial Lag Varying Coefficient Models, Random Effects Spatial Lag Varying
Coefficient Models. For these models, we have constructed their profile likelihood
estimation methods and conducted a systematic study of the large sample properties
and small sample performance of the estimates, and the estimation techniques have
been applied to the analysis of real economic problems. The research content and
results can be summarized as the following:

Firstly, the statistical inference study of panel data spatial lag single index models.
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Based on the linear parametric spatial lag model, we have connected explanatory
variables with explained variables via the single index structure and have established
the new fixed effects spatial lag single index model and the random effects spatial lag
single index model respectively, which can study the nonlinearity between the
variables and can effectively alleviate the impact of the "curse of dimensionality" and
enhance the robustness of the model. On this basis, we have constructed the profile
likelihood estimation methods, proved large sample properties of parametric and
nonparametric estimates under given regular assumption conditions. We have used
Monte Carlo simulation method to show the performance of estimation method under
small sample, and the results have indicated that estimation method has good
performance.

Secondly, the statistical inference study of panel data spatial lag varying coefficient
model. Based on the linear parametric spatial lag model, via the varying coefficient
structure, we have established the new fixed effects spatial lag varying coefficient
model and the random effects spatial lag varying coefficient model respectively,
which allows the explanatory variables be a varying coefficient structure, These
models can not only fully characterize the nonlinear relationship between the
explanatory variables, but also effectively alleviate the "curse of dimensionality"”
problem, and improve the applicability of the models. On this basis, we have
constructed the profile likelihood estimation methods, proved large sample properties
of parametric and nonparametric estimates under given regular assumption conditions.
We have used Monte Carlo simulation method to show the performance of estimation
method under small sample, and the results have indicated that the estimation method
has good performance.

Thirdly, the study of the relationship between regional financial development and
economic growth based on the theoretical research results. We have studied the
relationship between the regional financial development and the economic growth
based on the perspective of industrial structure upgrading: we have firstly
characterized the external feature of Chinese banking, insurance and securities

industries via the spatial location entropy. Then, combining the technical extension
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and geographical mobility of the financial capital, we have constructed a theory of
endogenous growth model and deduce the relationship between financial development
and economic growth. The conclusions indicate that there may exist great differences
of the relationship between financial development and economic growth in different
periods. Finally, according to theoretical research results, we have established the
panel data spatial lag varying coefficient model based on the provincial panel data
from 2003-2012 to describe the relationship between financial development and
economic growth. Compare with the panel data linear parametric spatial lag model,
the constructed model can explain dynamic nonlinearity between financial
development and economic growth with the upgrading of the industrial structure, and
the conclusion shows that there exist nonlinear interaction mechanism among regional
financial development, the rate of economic growth and the levels of industrial
structure, that is, there exist great differences of the effects for the economy growth
from the regional financial development as the industrial structure change.

The research methods in the paper can be extended for other semiparametric spatial
econometric models, and the corresponding estimation techniques also have some

value in economic management and other social disciplines.
Keywords: Spatial Lag Single-Index Model; Spatial Lag Varying Coefficient

Model; Fixed Effects; Random Effects; Profile Likelihood Estimation; Financial

Development; Economic Growth
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