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1. INTRODUCTION 

Asset allocation is an issue crucial to both individuals and financial institutions.  

Practitioners as well as scholars strive to find the best way to achieve the optimal tradeoff 

between risk and return to maximize future wealth. The financial literature has developed 

two major ways to allocate assets in a general case. The traditional and most commonly 

used method is the mean-variance analysis dating back to Markowitz (1952) and Sharpe 

(1964). The main drawbacks of mean-variance analysis are the normal distribution 

assumption and the one-period framework. A more recent and much more difficult 

method uses control theory, a theory that has been studied in the engineering field for 

some time. Starting with Merton (1971), many scholars have studied optimal 

consumption and investment problems using control theory. The popularity of stochastic 

control theory, however, is hindered by the mathematical complexity and the difficulty in 

obtaining solutions. In most cases the solutions have to be obtained numerically and in 

many cases the optimal solutions cannot be found. 

Simulation optimization (SO) might be a good way to solve the asset allocation 

problem. Simulation optimization is the process of determining the values of the 

controllable input variables that optimize the values of the stochastic output variables 

generated from a simulation model. The controllable input variables, also called decision 

variables, in our case are the allocations of many kinds of assets. The output variable, 

also called the response variable, is a function of the expected wealth and the associated 

risk. The simulation model of the investment portfolio can be thought of as a complex 

function mapping controllable input values to response values. In short, the simulation 

optimization problem can be characterized as a stochastic search over a feasible 
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exploration region (Keys and Rees, 2004).   

Our contribution in this paper is to empirically test the effectiveness of applying 

simulation optimization to the asset allocation problem. In the first stage, we apply 

simulation optimization to an asset allocation problem in which an investor has four types 

of assets (cash, bond, stock, and real estate) to invest. The asset models and the associated 

parameters are borrowed from Ahlgrim, D’Arcy, and Gorvett (2004). The objective 

function incorporates the average of expected discounted wealth as well as the standard 

deviation of wealth, which will result in an asset allocation that balances return with risk. 

The optimization problem is formulated as a multi-period one with short-sale constraints. 

We choose evolution strategies (ESs) to seek the optimal solution since ESs were 

extensively used to solve optimization problems with computers. 

In the second stage we compare the resulting asset allocation with the allocations 

obtained using other methods. The compared methods commonly used in the asset 

allocation problem are buy-and-hold (BH), constant mix (CM), constant-proportion 

portfolio insurance (CPPI), and time-invariant protection portfolio (TIPP). These four 

methods along with the simulation optimization method may use the information 

embedded in the period from 1972 to 2004. The performance of these resulting asset 

allocations are then evaluated using the data from 1982 to 2005. The empirical evidence 

is based on simulation analysis and out-of-sample portfolio performance. We also use 

many evaluation indexes to ensure the robustness of our performance. Our results 

demonstrate how simulation optimization performs in solving the asset allocation 

problem, and will be of interest to both scholars and investors. 

The empirical results indicate that it has prominent yearly performance taking 
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account of both risk and return by applying simulation optimization. The optimization 

asset allocation generates a significant greater Sharpe Index and higher return taking per 

unit risk.   

The organization of the paper is as follows. Section 1 introduces our motivation 

and purpose. Section 2 describes simulation optimization model and all kinds of portfolio 

insurance strategies we used in this paper. Section 3 presents the data and methodology. 

We analyze and compare these strategies with simulation optimization model in Section 4. 

Finally, our conclusions are presented in Section 5.


