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ABSTRACT

The Capital Asset Pricing Model (CAPM) has been widely used in finance to quantify
the rate of return of assets and portfolio assets in capital markets by evaluating the
market risk or beta coefficient. The model shows that the market risk is a single factor
affecting the rate of return. However, it is unrealistic and does not correspond to the
practical facts. This causes many problems for the CAPM. For example, the model
sometimes cannot describe the behaviors of financial markets; the risk measure, beta,

would change because both a company’s fundamentals and structure changes.

For the above problems, the simple CAPM model is not an absolute explanation of the
problems. New techniques that are offered get along with the CAPM. This thesis is
presented into two parts. In the first part, we studied the stock’s price forecasting by
two techniques, Belief function and Interval regression. In the second part, we
optimized portfolios by dependency structure between CAPM model and C-Vine

copula and D-Vine Copula approach. This thesis consists of three issues.



In the first study, we examined the CAPM model with a belief function approach for
forecasting the Integrated Oil and Gas Company (CHK) stock and the S&P500 index.
The data set contains 209 weekly returns during the period of 2010-2013. The approach
has two steps. First, we estimated the systematic risk or the beta coefficient in the
CAPM model using the maximum likelihood method. Second, to improve the
forecasting performance, we incorporated the likelihood-based belief function method.
Likelihood-based belief functions are calculated from the historical data. The finding
showed evidence on systematic risk which is associated by the belief function that is
derived from the likelihood-based function given the market return. These
methodologies can predict the return of a particular stock.

In the second study, we used interval-valued data to predict stock returns rather than
just point valued data. Specifically, these interval values were used in the CAPM to
estimate the beta coefficient that represents the risk in the portfolio analysis. We also
used the method to obtain a point valued of asset returns from the interval-valued data
to measure the sensitivity of the asset return and the market return. Finally, Akaike
Information Criterion (AIC) indicated that this approach can provide us better results

than using the closed price for prediction.

Lastly, we applied the vine copulas, which could measure the dependence structure of
uncertainty in portfolio investments. C-vine and D-vine copulas based on CAPM were
used to exhibit portfolio risk structure in the context of asset allocation. With this
approach, we employed the Monte Carlo simulation and the empirical results of C-vine
and D-vine copulas to determine the conditional Value-at- Risk (CVaR) of an optimally
weighted portfolio. Furthermore, we used the conditional Value-at- Risk (CVaR)
model with the assumption of C-vine and D-vine joint distribution to get portfolio

allocation under minimum risk.
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