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ABSTRACT

In recent years, bivariate copula-based models have been used gradually in
several broad areas, including agricultural economics, econometrics, finance, etc.
Meanwhile, vine copulas have also been used in many fields. This study primarily
aims to broaden the application scope of copula models and enhance the practicality
of vine copula models. Also, this thesis transforms static BB1, BB7, and BB8 copulas
into time-varying copulas, and combines vine copulas with Monte Carlo simulation to
calculate value-at-risk and expected shortfall, and introduces the cross-entropy
method to select appropriate vine copula decomposition. In addition, the optimal
portfolio weights of selected assets are constructed under a minimum expected
shortfall framework, using global optimization with the differential evolution

algorithm.



This dissertation consists of three papers: the first paper mainly investigates the
static and time-varying dependence between China outbound tourism demand to
Singapore and Thailand; the second paper focuses on examining the leverage effects
of the stock markets of Indonesian, The Philippines, and Thailand, and capturing their
non-condition and conditional dependence structures, and measuring the value-at-risk
and expected shortfall; the third paper concentrates on selecting the appropriate order
of vine copula in agricultural commodity prices, and capturing their dependence
structures, and computing the optimal portfolio allocations.

We firstly start with the bivariate copula-based ARMA-GARCH model, which
is used to analyze conditional volatility of tourist arrivals to Thailand and Singapore
from China, and capture their dependence structures. The results show that each
growth rate of tourist arrivals has a long-run persistence of volatility, and the
time-varying Gaussian copula has the highest explanatory power.

Secondly, we use the ARMA-GJR model to measure the leverage effects of the
stock markets of Indonesia, The Philippines and Thailand, and capture their
dependence structures through vine copulas. The empirical results reveal that all the
leverage effects add much to the capacity for explanation of the three stock returns,
and the C-vine structure is more appropriate than the D-vine for describing the
dependence of the three stock markets.

Lastly, the empirical results of using vine copulas to analyze agricultural
commodity prices show that the C-vine copula structure performs better than the
D-vine copula, and soybean evidently has a more important status in comparison with
the other agricultural commodities. In addition, the optimal portfolio allocations can

be estimated using global optimization with the differential evolution algorithm.



