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ABSTRACT

With unprecedented economic development accompanied by rapid
industrialization and urbanization,urban air quality has become a big concern of China,
which in turn cause huge lost in economic productivity. The objective of this thesis
is to study the volatility of city APIs of China through 42 sample cities, and to find a
prime parsimonious model which gives the best forecast. Then, examine time
varying correlations of the city APIs with the regional and national levels,to check:
the impact of shock from region and the whole nation to the local cities; to examine
whether the impact is mainly from the region or the nation; the existence of region
homogeneity and/or heterogeneity. Further, study the seasonality of the 42 sample
cities and their influence on the dynamic correlations of the sample cities with the
regional, national levels. Examine the dependence structure of city API and its
corresponding regional, national level. Through the study, we try to provide
theoretical foundation for air pollution control cooperation policy, so as to contribute

to the ease of threatens to economy as well as people’s health.
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This study starts with univariate volatility modeling of urban API, with
Beijing as the sample city. Then we extend to multivariate study to understand
nation-wide seasonality and air quality spatial volatility spillovers based on 42
Chinese sample cities from June 5th, 2000 to March 4th, 2010. Specifically, the
thesis investigates the dynamic correlation of air pollution Indices (APIs) between
42 Chinese cities and their corresponding regional and national levels. Finally,
time varying normal copula and time varying SJC copula are employed to model the
dependence structure. Comparison with the results of DCC-GARCH model is
made.

The empirical results show that, with model diagnostic criteria, EGARCH
out performs other models, while out-of-data static forecast performance does not;
seasonal dust effect do exist, but including dust seasonal consideration does not
necessarily improve forecast.

DCC-GARCH estimation results reveal that i) the correlations of local
APIs between regional and national levels are time varying; ii) most cities exhibit
positive conditional correlations with both regional and national shocks; iii) the
conditional correlations of most cities with regional and national shocks are only
slightly different; iv) cities in East China, North China and Southeast exhibit high
correlation with both regional and national shocks, while the cities in vast territory
and special terrain are not very sensitive to shocks of regional and national APIs.

Dependence structure studies show that there exists significant
asymmetric upper and lower tail dependence between Shenzhen and regional,
national levels; tail dependence captures the change in dependence better;
dependence structure change across time. Surprisingly, lower tail dependence is
higher than the higher tail dependence; dependence of local API with national level

is higher than that of regional level.



