
1. Introduction 

Achieving excellent profit performance is one of the most important things for 

insurance companies. Great performance of administration strategies not only protects 

policyholders’ right but also maximizes shareholders’ equity. In other words, 

managers must demonstrate outstanding achievement and maintain the firm’s 

competition in the insurance industry. 

One way to reach excellent profit growth is through great asset allocation 

management. The performance of an insurance company is based on its claims loss 

controlled, risk management, and asset allocation performance. If managers 

implement bad allocation strategies, insurance companies become insolvent. 

Consequently, policyholders are not compensated by the policy, and shareholders lose 

their capital in the insurance company. These are the most important issues that 

insurance companies faced in managing claims loss ratio and dealing with asset 

allocation and financial resolutions. 

The core question of allocation is what instruments can managers use and how is 

allocating better than other methods. Traditionally, there are two kinds of instruments 

used: bonds and stocks. Although there are many theories on trading stocks and bonds, 

few managers can really earn money through market timing. Therefore, it should be 

concluded, from what has been said above, that we must decide which instrument to 
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use and the asset allocation ratio. 

Markowitz＇s (1952), investment portfolio selections has become a general 

principle to follow in portfolio selection. Markowitz＇s Mean－Variance Portfolio 

Model has become the fundamental theory. Brennan, Schwartz, and Lagnado (1997) 

assume that short-term interest rates, long-term debt interest rates, and dividends vary 

by time. They applied Mean－Variance model and dynamic investment strategy to 

obtain optimal investment allocations. Jensen and Sorensen (2001) applied 

quasi-dynamic programming to prove that with the existence of risk-free instruments, 

investment strategy is local optimal, and it cannot have an optimal utility function. 

Shih-Chieh Chang and Chiang-Chu Chen (2002) applied stochastic control to allocate 

unfunded liabilities in pension valuation under uncertainty. However, almost all the 

models considered utility functions and had little mention of liability or loss. In 

addition, they had difficulties at constructing formal constraints and objective 

functions. 

We applied simulation methods to simulate loss distributions and developments 

of insurance companies and several kinds of variation of instruments they used. 

Moreover, we performed dynamic programming simulations for asset allocation to 

find what allocation ratios would best preserve the policyholder’s rights and 

maximize the shareholder’s value. Based on the allocation principles and financial 
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theories, if there is correlation between an insurance company’s loss development and 

their investment targets like stocks, bonds, or real estate then, using this method can 

obtain a numerical optimal asset allocation ratio. Such simulation studies serve as a 

theoretical reference, and the results can be compared with the results of empirical 

studies. 

Here, we also considered rebalancing assets in our simulations to see if 

rebalancing our asset allocation ratios would have a greater result, and following the 

rebalancing, how it affected our outcomes. When we decided on an asset allocation 

ratio and executed it, as time passed, the individual investment value percent was 

different from our initial allocation setting ratio from year to year. Therefore, for some 

of the years, we had to decide whether to rebalance the assets back to our default 

allocation ratio. For example, we decided to invest in two instruments: stocks and 

bonds for about 80% and 20% of our capital respectively. One year later, we had 82% 

in stocks and 18% in bonds. If we wanted to rebalance it, we would have to sell 2% of 

our position in stocks and use the proceeds to add a 2% position in bonds to restore 

the portfolio allocation to 80% stock and 20% bond.  

We constructed an objective function to compare and examine the outcomes we 

simulated. For each allocation ratio, we simulated it 1,000 times, and we found a 

rough allocation ratio. The best outcome of our testing allocation ratio is 0% in cash, 
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20% in stock, 40% in bond, and 40% in real estate. 

Moreover, we decided whether rebalance every six years, and after comparing all 

possible asset allocation rebalancing timing, we concluded that the best strategy is to 

allocate as follows and to rebalance in good time: 40% in cash, 0% in stock, 0% in 

bond, and 60% in real estate. We rebalanced it at the end of the first, seventh, and 

nineteenth years. Moreover, after doing so, our objective outcome was at the optimal 

of 186,065,636,925. 
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