What is a Reasonable Test of Risk Transfer?

This short paper provides an answer to the question of what constitutes a reasonable level of risk transfer. The analysis is not meant to be definitive, rather a rational alternative to a guess. We conclude that a 10% chance of a 10% loss is a fair measure of risk transfer.

The average P&C insurance company

This analysis uses the metrics from the ‘average’ 2003 P&C insurance company†:

	Loss & LAE ratio
	74.6%

	Expense ratio
	24.9%

	Average life of loss payments‡
	2 years


† National Underwriter Insurance Data Services (Highline Data), www.highlinedata.com
‡ From analysis performed by Benfield Inc. Contact thomas.curnock@us.benfieldgroup.com for details.

Underwriting margin

The combined ratio is 99.5% giving a nominal underwriting margin of 0.5%. However, a better measure of profitability incorporates the time value of money. The present value underwriting margin is 4.3%1.

Reinsurance capital

Suppose a reinsurer writes a transaction for which the underlying underwriting performance matches that of the 2003 P&C insurance industry. Further suppose there is a 10% chance of a 10% loss, or more precisely, there is a 10% chance that the present value underwriting margin is -10%. If we assume that the loss ratio is log-normally distributed (a widely used assumption) with nominal mean of 74.6% (probably a generous assumption) then it can be shown that the 99th percentile present value underwriting margin is -24.5%2. If a reinsurer wants the chance of ruin to be no more than 1% then it must allocate capital equal to 24.5% of premiums.

	Note†: The loss distribution predicts that there is a 32% chance that the reinsurer makes a loss. In 2003, 28% of P&C insurance companies reported an operating loss.


ROE

The expected ROE is simply the ratio of expected profit to allocated capital. In our example this gives a post-tax ROE of 11.4%3. The expected post-tax ROE’s for other risk levels are:

	
	
	Chance of loss

	
	
	10%
	15%
	20%

	Size of loss
	10%
	11.4%
	8.1%
	5.6%

	
	15%
	7.7%
	5.4%
	3.5%

	
	20%
	5.7%
	3.9%
	2.3%


The average US stock market return from 1926 to 1999 was 11% – www.finfacts.com/stockperf.htm.

	Note: The historical P&C industry returns from 1997 to 2004 are 11.9%, 9.2%, 6.6%, 6.3%, -2.7%, 1%, 9.4%, and 10.5% – www.iii.org/media/industry/.

Note†: In the years 2000 to 2003 between 15% and 20% of P&C insurance companies reported a 10% or greater operating loss.


Conclusion

Returns on reinsurance transactions converge with the market average when the risk assumed equates to a 10% chance of a 10% loss. Clearly, a more stringent risk transfer test will negatively impact already below market returns in the P&C insurance industry.

	Calculation footnotes


	1.
	The average life of the losses is 2 years. As of 4/18/05 the yield for a US Treasury bill with 2-year maturity was 3.54%. Hence the present value of the losses is 74.6% x 1.0354-2 = 69.6%.

	
	

	
	Assume that the average payment date from premiums and expenses is midyear. The present value of the premium is 100% x 1.0354-1/2 = 98.3%, and the present value of the expenses is 24.9% x 1.0354-1/2 = 24.5%.

	
	

	
	The present value underwriting margin is (98.3% - 24.5% - 69.6%) / 98.3% = 4.3%

	
	

	2.
	Assume there is a 10% chance of a 10% loss. The 10% loss occurs with a nominal loss ratio of 89.6% since the present value loss ratio is 83.6% and the present value underwriting margin is (98.3% - 24.5% - 83.6%) / 98.3% = -10%. If we assume losses are log-normally distributed with a mean of 74.6% and a 10% chance of a value of 89.6% then the standard deviation is 11.4%. The 99th percentile of this distribution (μ = 74.6%, σ = 11.4%) is 105.0%, and the present value of this loss ratio is 97.9%. The present value underwriting margin at the 99th percentile is (98.3% - 24.5% - 97.9%) / 98.3% = -24.5%.

	
	

	3.
	(4.3% / 24.5%) x (100% - 35%) = 11.4%.


