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Introduction
The indicative solution has been written by the Examiners with the aim of helping candidates. The solutions given are only indicative. It is realized that there could be other points as valid answers and examiner have given credit for any alternative approach or interpretation which they consider to be reasonable.



Summary
 Overview
The purpose of this project is to calculate the solvency capital requirement under different solvency regimes as prescribed by the insurance regulator in the country of Indiana. The insurance regulator has asked to assess the solvency capital requirement under factor and risk based regimes. Factor based solvency capital is calculated by applying prescribed factors on sum assured and best estimate liability (BEL). The solvency capital under risk based regime is calculated by assessing the difference in the best estimate liability under base scenario and stressed scenario. 
Data
The following model point has been selected for this purpose:
· 35 years old male
· Annual premium of Rs. 25,000
· Number of policies are 1,000
· Initial and Renewal commission rate of 10% & 5% respectively
· Fixed initial and renewal expense of Rs.2,000 and Rs.500 
· Death and Maturity Benefit equal to six times of the Annual Premium
· Policy and Premium paying term of 5 years
· Mortality rate of 2 per thousand lives
· Expense inflation rate of 5% per annum from second year onwards
· Surrender rate of 10% per annum
· Surrender value of 30% of premium paid to date
· Interest rate of 6% per annum
The factors have been prescribed under factor based solvency regime:
· 0.2% of Sum assured
· 5% of BEL
Further the stress (shock) levels for different parameters have also been prescribed by the regulator under Risk based regime:
· Increase in best estimate mortality rate by 100% 
· Reduction in best estimate surrender rate by 25% 
· Reduction in best estimate Interest rate  by 100 basis points

Assumptions
· The mortality rate is constant at all ages
· The deaths follow a constant force of mortality so monthly mortality can be approximated as 
       Monthly mortality = (1-(1-annual mortality)^(1/12)) 
· Premium is received at the beginning of the month 
· Commission is paid out at the beginning of the month
· All the expenses are incurred at the beginning of the month
· Death and Maturity payout happens at the end of the month
· Inflation on renewal expense happens from 2nd year onwards
· Surrender rate is constant during the policy term
· Surrender value factor is constant during the policy term 
· The interest rate is constant during the policy term
· The selected model point is enough to get a view of the entire portfolio 
Calculation Approach
The cashflows of the underlying model point are projected over the policy term to determine the solvency capital. The approach and calculations performed in projection of cashflows are described below:
· Policy movement:
· Number of policies (NoP) at the end of the month is calculated as
· (NoP at start of the month – number of deaths during the month – number of surrenders during the month)

· The number of deaths in each month is calculated as 
· NoP at start of the month * monthly mortality rate
· The monthly mortality rate is calculated using the formula:
· Monthly mortality rate = (1-(1-annual mortality rate)^(1/12))
· The number of surrenders in each month is calculated as
· (NoP at start of the month – Number of deaths during the month)*surrender rate
· Premium income cashflows are calculated by multiplying the annual premium with the NoP at start of the year.
· Commission is calculated as a % of the premium income.
· Initial expense is a fixed amount and incurs at the start of the first month.
· Renewal expense is a fixed amount and incurs monthly with an adjustment for inflation from second year onwards.
· Both the initial and renewal expense is adjusted for NoP at start of each month.
· The surrender value for each month is based on 30% of the premium paid to date.
· The surrender outgo is calculated as surrender value multiplied by the number of surrenders and it occurs at the end of the month.
· The death and maturity benefit is equal to sum assured, which is equal to six times of the annual premium during the policy term.
· The death outgo is equal to the death benefit multiplied by the number of deaths during the month.
· The maturity outgo is equal to maturity benefit multiplied by number of policies in-force at the end of the Policy term.
· The net cash flow is determined for each month as follows:
· (Premium – Commission paid – Initial expense – Renewal expense – Surrender Outgo – Death Outgo – Maturity Outgo)
As the Net Cash flows are calculated monthly, the Best estimate interest rate is converted to monthly rate as follows:
· (1+Annual best estimate interest rate)^(1/12)-1 
The model point cashflows are projected for the base scenario, individual stressed parameters and stressed scenario.
The Best Estimate Liability (BEL) is calculated as present value, at time 0, of the monthly net cash-flows using the monthly interest rate.
The BEL is calculated for the best estimate as well as under the stressed scenarios prescribed by the regulator.
The solvency capital under the factor based regime is calculated as the sum of two components – 0.2% of sum assured and 5% of BEL 
Further, under the Risk based regime there are two approaches for the capital calculation. 
Under one of the two approaches, the required capital is sum of difference between BEL under base scenario and BEL under stressed individual parameters. Under the second approach the solvency capital is difference between BEL under base scenario and BEL under combined stressed scenario.
Results
The solvency capital requirement under different approaches is as below: 
Approach 1:
	Capital requirement 
	  Amount

	As % of Sum Assured
	 300,000 

	As % of BEL
	 149,846 

	Total
	 449,846 



Approach 2:
	Capital requirement
	Amount

	Mortality Stress
	 591,754 

	Surrender Stress 
	 3,340,802 

	Interest rate Stress
	 2,270,929 

	Total
	 6,203,485



Approach 3:
	Best estimate Liability
	Amount

	Base Case
	2,996,920

	Combined Stressed parameters
	(3,463,375)

	Capital requirement
	6,460,294



Comparison of solvency capital requirements under different approach:



Comments on Results
· Approach 1 represents the solvency capital under Factor based regime
· Approach 2 & 3 represents the solvency capital under Risk based regime, for individual and combined stressed parameters respectively
· The solvency capital under Approach 1 is very less as compared to Approach 2 & 3. 
· The capital under Approach 1 is around 2% of First year premium while under Approach 2 & 3, it is around 25% and 26% of First year premium
· The majority of capital requirement is arising from Surrender and Interest rate stress as this is an endowment portfolio.
· The surrender stress gives rise to around 54% of capital requirement, while Interest rate stress gives rise to around 37% of capital with minimum contribution from mortality stress of around 9%.
· The solvency capital under Approach 3 is more than Approach 2. This is happing primarily due to interest rate stress as more number of policies are getting impacted due to lower number of surrenders under Approach 3.  
Conclusion
· The capital requirement under factor based solvency regime is much smaller as compared to Risk based solvency regime. 
· There will be significant rise in capital requirement under Risk based regime, which if gets implemented by the regulator will put serious strain on the insurance companies capital position.
· The company may also need to re price the products as the existing products may result into negative margin due to increase in capital requirement under Risk based regime.
· The higher capital under approach 3 as compared to approach 2 seems to be from the combined effect of drop in interest rate and surrender rate. Usually, with drop in interest rates the surrender rate could drop due to rise in yield on existing investments and policyholder will be benefited to continue with the existing policy. 
Next Steps 
· It is necessary to review the appropriateness of the selected model point to check whether it represents the entire endowment portfolio of the company.
· The model point shall be reviewed at regular interval to see the impact of business mix on the portfolio.
· The result shall be based on the sufficient number of model points, instead of a single model point for extending the result for the entire portfolio.
· The model shall be extended for increase in mortality with the increase in age of the policyholder.
· The surrender rate shall be based on the actual experience of the portfolio as the capital requirement is very much sensitive to the surrender rate.
· The model shall be refined for the yield curve to be used as the discount rate for the calculation of the Best estimate liability, instead of a single discount rate
· The inflation rate to be used for expense inflation in future years shall be aligned with the Best estimate interest rate. 
· The mortality assumption shall be reviewed so that the BEL is based on the actual experience of the portfolio.
· It is also necessary to consider the impact of reinsurance arrangement in the overall capital calculation.
· It is also necessary to check the viability of the entire calculation for each model point of the portfolio.
· The portfolio shall also be investigated for existing paid-up policies, to see its impact on the capital requirement.
· The model shall also be refined for policies that will be converted to paid-up status in future, if there is credible experience for paid-up policies.
· The methodology shall be compared with other countries, to see it whether it is capital intensive or generous compared to other countries.
· The capital assessment should extend to different types of products such as term, unit linked etc.
· Given the significant differences in the capital requirement under the different regimes a greater assessment will be required before deciding on a suitable approach.
· Companies to be asked to calculate solvency position under different capital regimes if were to face mass lapse or drop in interest rates.
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Solvency Capital

Approach 1	Solvency Approach	449845.98325358995	Approach-2	Solvency Approach	6203485.2264378937	Approach -3	Solvency Approach	6460294.3265200555	
Amount
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