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1 INTRODUCTION 

Regulators of financial strength and solvency closely monitor insurance 

companies; the simplest way of doing this is to set fixed minimum capital (surplus) 

requirements. However, the standard cannot timely readjust the thresholds with the 

amounts of premiums. Because of this, fixed minimum capital (surplus) requirements 

are ineffective in screening for insolvency. 

In 1994, the National Association of Insurance Commissioners (NAIC) adopted a 

property-liability insurance Risk-Based Capital (RBC) system to establish capital 

requirements. The main concept of the property-liability RBC system is that it 

considers risks created by property-liability insurance companies1, as well as the co- 

variances among the risks. The regulators take specific actions according to the ratio 

of total adjusted capital to RBC.2 That is, the RBC system sets flexible minimum 

capital requirements. 

The Financial Analysis and Solvency Tracking System (FAST) is a tool to screen 

companies for insolvency. In 1993, FAST was adopted by NAIC to screen for 

                                                 
1 The risks include ones of subsidiary insurance companies (R0), fixed income (R1), equity (R2), credit 
(R3), underwriting risk-including reserves (R4), and net written premiums (R5). 
2 Company Action Level: An insurer with capital below 200 percent of the authorized control level 
(ACL) must file a plan with the insurance commissioner that explains its financial condition and how it 
proposes to correct the deficiency. Regulatory Action Level: As an insurer with capital below 150 
percent of the ACL, the commissioner is required to examine the insurer and institute corrective action, 
if necessary. Authorized Control Level: As an insurer with capital below 100 percent of the ACL, the 
commissioner has the legal grounds to rehabilitate or liquidate the company. Mandatory Control Level: 
As an insurer with capital below 70 percent of the ACL, the commissioner is required to seize the 
company. 
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companies at risk for insolvency. FAST assigns different points for different score of 

twenty-nine financial ratio results. Unlike the RBC system, some of the FAST 

information is not disclosed (e.g. score and component). 

Many researchers are interested in the effectiveness of the regulatory tools used 

by the NAIC. Cummins, Harrington and Klein (1995) showed that the predictive 

accuracy of the RBC system was very low; the authors only used the RBC ratio in 

their logistic analysis. Their empirical results found that some independent variables 

(e.g., size and organization) could significantly improve the effectiveness of the 

model. Later researchers used a logistic model to compare the predictive power of 

these regulatory tools. Their empirical results indicated that the RBC ratios were less 

accurate than the FAST scores in classifying solvent and insolvent property-liability 

insurers (see Grace et al., 1998, Cummins et al., 1999).  

Some recent studies have developed analytical technological tools to predict the 

solvency of insurance companies, such as dynamic financial analysis (DFA). CGP 

(1999) used cash flow simulation, one kind of DFA, to compare the results of the 

solvency prediction models (e.g. RBC and FAST), used by NAIC. They found that 

cash flow simulation provided useful information for the regulators. 

DFA is a modern approach to forecasting the solvency of property-liability 

insurance companies. It can capture more information than the static analysis (e.g. 
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RBC ratios, FAST). Due to extra considerations in the DFA model, such as the 

economic environment, risk factors associated with property-liability insurance and 

relationships between risk factors, it can simulate future operating situations with 

changes in risk factors. Using the DFA model, we can estimate the inherent risk of 

property-liability insurance companies, such as investment risk, underwriting risk, 

reinsurance credit risk, interest rate risk and the relationships among these risks. We 

also expect to obtain future surplus distribution through simulation, by analyzing the 

differences between solvent and insolvent insurers. 

    The purpose of this paper was to empirically test whether the DFA model3 can 

accurately classify solvent and insolvent property-liability insurers. We also used a 

logistic regression model to test if the DFA model could accurately predict the 

solvency of insurers. We input data from the 1990 NAIC annual statement and 

produced the future twenty-four months of financial situations for property-liability 

insurers. Specifically, we simulated the financial situations of solvent/insolvent 

property-liability insurers, respectively, and tried to find the distinguishing 

characteristics from each surplus distribution. 

    The empirical results indicated that no variables were significant, at the 10% 

level, in our logistic regression. The results of our empirical tests offered no strong 

                                                 
3  Developed in a joint project of Department of Management Information Systems and Risk 
Management and Insurance, National Chengchi University. 
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supporting evidence that the DFA model could accurately predict the solvency of 

property-liability insurers. 

This paper is set out as follows. Section 2 describes the DFA model. Section 3 

explains the solvency/insolvency data and methodology. In Section 4 we present our 

empirical results. Finally, our conclusions and suggestions are described in Section 5. 


