
Chapter 1   

Introduction 

1.1 Review of risk management 

Risk management has received much attention from practitioners, regulators and 

researchers in the last few years. Dynamic asset allocation is a decision process for 

dividing the wealth among stocks, bonds or cash etc. Generally, asset allocation 

decision with risk management can be classified in two paradigms. First, the mean-VaR 

analysis or mean-CVaR analysis, as developed by Lucas and Klaassen (1998), 

Rockafellar and Uryasev (2000), Campbell et al.(2001) and Alexander and Baptista 

(2002, 2004) are static models. The investor focuses on the efficient frontier with the 

securities modeled by the means, variances and covariances of returns rates. Then, he 

makes a portfolio choice that depends on his preferences toward risk. Rockafellar and 

Uryasev (2000) proposed an optimization problem and computed the optimal CVaR 

portfolio. They showed that CVaR can be efficiently minimized using Linear 

Programming and Nonsmooth Optimization techniques. Andersson, Mausser and 

Uryasev (2001) examined single-stage models for credit risk optimization. They 

minimized CVaR under a constraint on expected return and constructed the risk/return 

efficient frontier. Rockafellar and Uryasev (2002) introduced the idea of using CVaR in 

multistage models. They observed that optimization with multiple CVaR-constraints for 

different time frames and at different confidence levels allow the shaping of 

distributions according to the decision maker’s preferences. Alexander and Baptista 

(2004) examined a single-period mean-variance model and analyzed the implications 

arising from imposing a Conditional VaR constraint in an agent’s selection problem, and 

compared them with those arising from imposing a VaR constraint. Alexander, Coleman 

and Li (2006) analyzed the optimal CVaR/VaR portfolio selection problem when the 
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investment universe consists of derivative contracts. 

The second approach in the portfolio choice with risk management is to model 

the securities as Markovian processes and embed risk management objectives into a 

framework that maximizes expected utility of the terminal wealth. The technology 

employed is stochastic programming. There are some literature to examine the restricted 

optimization problem in related papers on portfolio insurance ( Basak, 1995； Grossman 

and Zhou, 1996), minimum interest rate guarantee (Jensen and Sorensen, 2001) and 

control downside losses (Zhao et al., 2003). Basak (1995) and Grossman and Zhou 

(1996) focused a characterization of market equilibrium and endogenously derived 

equilibrium asset price processes in the presence of floor constraints. Jensen and 

Sorensen (2001) measured the effect of a minimum interest rate guarantee constraint 

using the wealth equivalent in a case involving no constraints and demonstrated that 

guarantees may induce significant utility loss for relatively risk tolerant investors. Basak 

and Shapiro (2001) proposed and evaluated an alternative form of risk management that 

maintains limited expected losses (LEL) when losses occur. They solved the 

optimization problem of a LEL risk manager and analyzed the properties of the solution. 

Zhao et al. (2003) considered a portfolio problem in which downside losses were 

controlled. They incorporated the worst-case portfolio outcome into their objective 

function, and demonstrated that the optimal policy is equivalent to the hedging portfolio 

of a European option on a dynamic mutual fund. Pirvu (2007) analyzed the effects 

arising from imposing a Value-at-Risk constraint in an agent’s consumption and 

portfolio selection problem. The stocks are modeled as exponential Brownian motions 

with random drift and volatility.  

1.2 Motivations of this dissertation 

Value-at-Risk is a standard used by financial institutions to measure and manage 
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risk and VaR is a very popular risk management tool. Value-at-Risk describes the loss 

that can occur over a given period and at a given confidence level, due to market risk 

exposure (Jorion, 1996). The VaR at 5 percent is the loss that has a 5 percent probability 

of being exceeded. A vast amount of literature considered a simple one-period asset 

allocation problem under VaR constraint（Lucas and Klaassen (1998), Campbell et 

al.(2001) and Alexander and Baptista(2002, 2003)）. Merton（1971） and Breeden

（1979） in a multi-period context have revealed that investors in general do not make 

myopic decisions. A portfolio strategy is said to be myopic when each period decision is 

made as if it were the last one, using no information regarding future investment 

opportunities. The aggregation of single-period optimal decisions across periods might 

not be optimal for multi-period as a whole. Furthermore, single-period decisions have 

difficulties in dealing simultaneously with the investment and the downside risks

（Sharpe(1991)） . This is because, compared to the single-period portfolio, the 

multi-period optimal portfolio will be one that not only is instantaneously 

mean-variance efficient but also one that provides the best hedge against future shifts in 

the investment opportunity set. 

Basak and Shapiro (2001) were the first to address VaR-related issue in a dynamic 

general equilibrium setting. They analyzed optimal portfolio and wealth/consumption 

policies of utility maximizing investors who must also manage market-risk exposure 

using VaR. They applied the VaR constraint directly to the utility maximization problem, 

thus facilitating investigation of the influence of VaR risk management（VaR-RM）on 

endogenously determined economic quantities. 

1.3 Purposes of this dissertation 

This first purpose of this dissertation is to investigate the effect of extreme returns 

or fat tails on the solution of the asset allocation problem for VaR risk managers. This 
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study provides solutions to the intertemporal investment strategy by an agent in a 

complete market setting in which asset returns are negatively skewed and have excess 

kurtosis. The second purpose of this dissertation derives the optimal asset allocation 

when the term structure of interest rates is stochastic. The optimal strategy of a VaR 

manager endowed with the interest rates governed by the Vasicek-type model and 

whose utility function exhibits a constant relative risk aversion has been explicitly 

derived. Finally, this dissertation studies the influence of stochastic inflation rates on the 

behavior of a VaR manager who must allocate his wealth among cash, stocks and two 

nominal bonds with different maturities. 

1.4 Contents of this dissertation 

This dissertation derives and discusses optimal asset allocation of the VaR risk 

manager by following three different situations.  

First, this study investigates how deviations from normality affect asset choices 

made by risk managers. This study applies the Gram-Charlier expansion to approximate 

asset returns with negatively skewed and excess kurtosis. This study examines how 

negatively skewed and excess kurtosis affects asset allocations when investors manage 

market-risk exposure using Value-at-Risk-based risk management (VaR-RM). This issue 

displays in chapter 2. 

Second, this study solves an optimal investment problem involving a VaR risk 

manager who must allocate his wealth among cash, stocks and bonds. This study 

incorporates a stochastic interest rate process into the optimization problem. Closed 

form formulate for the optimal investment strategy are obtained by assuming complete 

financial markets and that the interest rates follow the Vasicek-type model. This work 

also provides numerical examples for analyzing the optimal terminal wealth and 

portfolio weightings of stock index and bonds of the VaR risk manager. 
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Finally, this study incorporates interest rate and inflation uncertainty into the 

optimization problem. The model of inflation uncertainty closely resembles the models 

applied in Brennan and Xia (2002), and in a discrete-time setting by Campbell and 

Viceira (2001). Moreover, both papers propose a two-factor models of term structure, in 

which the factors are identified as the real interest rate and expected inflation. Both 

models assume constant inflation rate and bond risk premia. This study examines an 

optimal investment problem involving a long-term VaR risk manager determining 

wealth allocation among cash, stocks and bonds with two different maturities. 

The framework of this dissertation is shown in figure 1-1. 
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Figure 1-1  Framework of this dissertation 
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