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SIGMA Actuarial Consulting Group, Inc. 

 

Purpose 

The purpose of this analysis is to advise the Board of Sample Company regarding the surplus needed 

to stabilize the cost of property and casualty insurance. Sample Company, a captive insurance 

company, writes the property and casualty coverage for an affinity group with operations in the 

United States. 

 

To establish a surplus policy, the following issues must be addressed: 

 How much surplus is needed to support the existing base of insureds? 

 What are reasonable benchmarks based on insurance industry standards? 

 How much will be needed over the next few years if: 

o Claims experience is consistent with recent years? 

o Claims experience varies, up or down, from current projections? 

 How will a dividend program affect the amount of surplus? 

 How will surplus be affected in case of unforeseen events such as: 

o Claims expenses in excess of reasonably expected variations? 

o Calamitous events like the loss of reinsurance, or changes in legal climates?  

  

These questions will be addressed using SIGMA’s Strategic Risk Analysis (SRA). The SRA includes a 

financial forecast that measures the sensitivity of surplus to variations in the retained losses, 

operating expenses and other variables. The range of forecasts in the SRA will provide the 

quantitative support for the Board’s decisions.     
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SIGMA Actuarial Consulting Group, Inc. 

 

Qualifying Statements 

 

1. We have relied without audit or verification on historical data and qualitative information 

supplied by Sample Company. It is our understanding we have been provided with all 

information which would materially affect the analysis, and that all information furnished to 

us has been accurate and complete. 

 

2. We have assumed there are no factors which would cause patterns in the financial statements 

provided to be unrepresentative of the current or future situation. 
 

3. The SRA is based on financial statement projections using input from Sample Company’s 

financial statements, and assumptions developed in conjunction with Sample Company’s 

management.  

 

4. The SRA is intended for use as a planning model. The forecasts can be refined based on 

changes in input data. The SRA can also be used in negotiations with underwriting partners 

and regulators to demonstrate the Sample Company’s stability under a variety of loss and 

expense structures. 

 

This report should be released only in its entirety. SIGMA’s staff will be available for consultation 

should any individual reviewing this report have questions or require further analysis. 
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SIGMA Actuarial Consulting Group, Inc. 

 

Definition and Uses of Surplus 

 

Surplus is the difference in total assets and total liabilities. This figure is net of premiums and losses 

ceded to reinsurers for losses excess of Sample Company’s retentions.  

 

For other entities, the difference in assets and liabilities can be known as capital and surplus, 

policyholders’ surplus, or paid in capital and retained earnings. To be consistent with the terms used by 

Sample Company, the term surplus will be used throughout this report. 

 

Surplus does not mean funds excess of those needed to pay expected losses and operating expenses.  

Instead, surplus should be viewed as a factor in supporting the operations by: 

  

 Cushioning against claims expenses excess of those accrued for expected losses 

(This is demonstrated in the variable loss scenarios in the SRA) 

 Supporting programs like the dividends that share operating profits and lower the cost of 

risk for all the insureds of Sample Company  

 Increasing retentions if warranted by market conditions   

 Writing additional lines of coverage  

 Subsidizing premiums when predatory competitors threaten the base of insureds. 
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SIGMA Actuarial Consulting Group, Inc. 

 

Establishing Goals for Surplus  

 

Sample Company is a captive insurance company formed to provide a risk sharing mechanism for the 

members of the affinity group. It files financial statements and plans of risk management with its 

domicile’s regulators, but is not regulated in the same manner as a commercial insurer. The National 

Association of Insurance Commissioners provides guidelines for surplus and other financial 

measurements for commercial insurance companies. The state insurance commissioners’ roles 

include assuring the solvency of insurance companies licensed in their state. The commissioners use 

Insurance Regulatory Information Systems (IRIS) ratios and Risk Based Capital (RBC) requirements 

as guidelines for solvency and financial strength to assure that policyholders’ claims will be paid. The 

benchmarks set by Sample Company’s domicile are sufficient to comply with licensing requirements, 

but might not be sufficient to fit Sample Company’s risk profile. The Board of Sample Company needs to 

establish benchmarks that reflect its risk profile and growth objectives. 
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SIGMA Actuarial Consulting Group, Inc. 

 

Goals  

 

The first step in establishing a policy for Surplus is to set goals against which to measure the 

forecasts. The goals suggested in this report are based on standards used by state insurance 

commissioners to evaluate the solvency of regulated insurance companies.  

 

Risk Based Capital 

 

Risk Based Capital (RBC) sets out a minimum level of capital (Surplus) that will help maintain 

solvency and support the various risks assumed by an insurance company. RBC is estimated by 

actuarial formulae and reflects the level of risk the company has assumed. Specifically, RBC 

considers risks such as: 

 Reserve development 

 Rate adequacy 

 Investment risk 

 Credit risk (receivables from insureds and reinsurers) 

 

The RBC estimate considers the mix of lines of business and the relative volatility of the reserves 

and loss potential associated with those coverages. The mix of equities and fixed income 

investments is a factor in the RBC estimate. The impact of ceded reinsurance and other credit risks 

is also considered. 

 

It is important to understand that RBC is an estimate of the minimum capital needed to support a 

company’s risk, not the recommended amount of Surplus.   

 

When RBC is estimated for an insurance company, regulators will view this calculation and the 

amount of surplus held by the carrier in the following way: 

Surplus as % of RBC estimate Regulatory action 

100% or greater No action required 

75-100% Recommended that company take action to increase surplus 

50-75% Regulators will recommend steps to increase surplus 

35-50% Regulators are authorized to take control of the company 

Under 35% Regulators are required to take control of the company 
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SIGMA Actuarial Consulting Group, Inc. 

 

RBC Adapted for Sample Company 

 

SIGMA estimated Sample Company’s RBC based on the factors described in the previous section. 

Because Sample Company is not specifically required to file an NAIC annual statement, (also known as 

a yellow blank or book) this is not a formal RBC calculation. The calculation for Sample Company will 

be referred to as Adapted RBC.   

 

Based on the forecast as of June 30, 2013, the Adapted RBC estimate for Sample Company is $11 

million. The Surplus is $13.8 million or approximately 125% of the Adapted RBC estimate.  

 

There is no firm rule concerning the ―target‖ relation of surplus to the RBC amount calculated. The 

$11 million should be viewed as the minimum Surplus needed based on RBC standards.  Sample 

Company should maintain surplus excess of the minimum. This helps withstand the impact of adverse 

events such as unexpected losses, loss of reinsurance, or loss of part of the investment portfolio.  

 

Consideration should also be given to the risk appetite of Sample Company, particularly as it relates to 

assessments or other surplus raising mechanisms that would need to be implemented should the 

Surplus approach the Adapted RBC figure.  
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SIGMA Actuarial Consulting Group, Inc. 

 

For companies required to file an NAIC annual statement, RBC is calculated each year-end as part 

of the financial statement filing process. The RBC amount for a company should not change 

significantly from year to year IF the company’s risk profile is stable. If a company makes a 

significant change such as writing a new line of business or retaining additional exposure, the 

calculated RBC and implied surplus need will likely increase. It makes sense that the RBC amount 

would increase in these situations. The company is taking more risk and needs more surplus to 

support the additional risk. Should the risk profile for Sample Company change, the Adapted RBC 

amount should be re-calculated.  

 

Net Written Premium: Surplus 

 

Net Written Premium: Surplus is a traditional measure of leverage for an insurance company. The 

goal of this statistic is identify the amount of surplus needed to support existing and future 

premiums. The benchmark for the SRA for Sample Company is 2: 1; i.e., Net Written Premiums 

should not be more than twice the surplus. 

 

Reserves: Surplus 

 

Another goal for Surplus is the ratio of net unpaid loss reserves to Surplus. This is important because 

unexpected increases in the reserves could cause declines in surplus. The goal used for Reserves to 

Surplus is 3.00; i.e., reserves should not be more than three times the Surplus. 
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SIGMA Actuarial Consulting Group, Inc. 

 

Summary of Goals  

 

Goals for the SRA will be: 

 

Adapted RBC  - $11,049,206 as of June 30, 2013. This figure is increased two percent per year after 

that. This assumes no significant changes in Sample Company’s operating philosophy going forward. 

This is consistent with other assumptions within the SRA. 

Net Written Premium: Surplus—Less than 2: 1 

 

Reserves: Surplus - Less than 3.00.   
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SIGMA Actuarial Consulting Group, Inc. 

 

Assumptions 

 

Variable Claims Experience 

 

The most variable element of risk for Sample Company is the amount of retained losses. Future losses 

are estimated using actuarial techniques supported by historical claims and exposure data. While 

these techniques, and the supporting data, are sound, they will likely vary from the forecasted 

amount because of the fortuitous nature of property and casualty claims. The amounts by which 

they can vary, the volatility, is different for each line of coverage. For example, forecasts for 

automobile physical damage will be much less volatile than the estimates for property or workers 

compensation. The unique nature of each line of coverage and the relative mix of the risks must be 

considered when estimating the effect of variable claims costs on Surplus. 

 

For the SRA, claims expenses were simulated to produce a range of claims based on the historical 

variability of Sample Company’s retained losses. The losses were simulated 10,000 times for each line, 

for each of the five years, to produce an array of possible claims costs. The five years 2012-2016 

were summed to create the range of total claims costs for the analysis. 

  

Three claims cost scenarios were used in the first phase of the forecasts: 

 Base Case  

 High Variable, and 

 Low Variable 

 

The Base Case scenario assumes each year’s loss experience will be ―expected‖ or equal to the annual 

forecast. Actual losses will vary from the ―expected‖ number. The Low Variable and High Variable 

scenarios represent the 10th and 90th percentiles of the total five year losses, respectively.  These 

scenarios show how the financial statements, and the Surplus, will be affected when the claims vary 

from the ―expected‖ level. This range of losses is based on the historical variability of both the 

frequency and severity of Sample Company’s claims history. This produces realistic forecasts of the 

surplus under a variety of loss conditions.   
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Chart 1 is a graph of the total annual retained losses for each scenario. This demonstrates the 

random nature of the claims costs. For example the total losses in the Low Variable are higher than 

the Base Case in 2013 and the losses in the Base Case are greater than the High Variable in 2016. 

 

 

 
 

Total Retained Losses 

     Year beginning July 1 2012 2013 2014 2015 2016 

Base Case $12,949,061 $13,553,293 $14,190,075 $14,861,372 $15,569,805 

High Variable $14,150,222 $14,639,652 $14,346,022 $16,078,509 $15,033,136 

Low Variable $11,498,410 $13,918,702 $13,668,718 $14,248,639 $14,746,322 
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Other Key Assumptions 

 

Assumption Rationale 

  

Investment rate 2%  Two percent return on invested funds was used for the SRA forecasts 

because of the current and expected level of interest rates  

Operating expenses Increased two percent per year from the year end as of June 30, 2012 

  

Surplus goal $ 11,049,206, as of June 30, 2013. This goal is increased two percent per year 

to account for increase in exposures and claims costs.  

  

Dividend Expense 50% of underwriting profit—(NWP minus claims and operating expenses) 

Excludes investment income 
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Analysis 

 

Chart 2 shows that the Surplus exceeds the Adapted RBC goal in each year of the forecast. In these 

scenarios, the dividend is equal to fifty percent of underwriting profit. Thus, the accumulation of the 

remaining underwriting profit and investment income allows surplus to grow and exceed the goal. 

 

 

 
 

Surplus 2012 2013 2014 2015 2016 

Base Case $13,784,761  $16,165,852  $18,655,840  $21,263,850  $24,006,557  

High Variable $13,186,346  $15,015,840  $17,416,530  $19,411,192  $22,401,483  

Low Variable $14,507,347  $16,716,991  $19,460,115  $22,373,483  $25,527,697  

Adapted RBC Goal $11,049,206  $11,270,190  $11,495,594  $11,725,506  $11,960,016  
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Chart 3 shows that the NWP: Surplus goal of less than 2: 1 is attained in all years. 

 

 

  
NWP: Surplus 2012 2013 2014 2015 2016 

Base Case 1.45  1.29  1.16  1.06  0.97  

High Variable 1.52  1.38  1.24  1.16  1.04  

Low Variable 1.38  1.24  1.11  1.00  0.92  

Goal 2.00  2.00  2.00  2.00  2.00  
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Chart 4 shows the Reserves: Surplus statistic for all scenarios.  

 

 

 
Reserves: Surplus 2012 2013 2014 2015 2016 

Base Case 2.89  2.51  2.21  1.99  1.84  

High Variable 3.08  2.79  2.42  2.27  2.01  

Low Variable 2.68  2.39  2.05  1.83  1.65  

Goal--Less Than 3: 1 3.00  3.00  3.00  3.00  3.00  

 

The goal is achieved in every year except 2012, in the High Variable Scenario. After 2012, the goal is 

achieved, even when retained losses are greater than expected. 
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The Dividend program is relatively new. It is intended to encourage the acceptance of adequate 

premiums and attention to loss control efforts. Dividends are paid annually to reinforce both the 

importance of profits and the service provided by Sample Company. Chart 5 Shows the Dividend 

expense, equal to fifty percent of underwriting profit for each year. For the five years, the total 

dividends range from $5 to $8 million, depending on the operating results for each year. This 

demonstrates that the forecasted operating results for Sample Company will support the dividend 

program, even when claims are greater than the expected amount. This expense is included in the 

forecasted income statements. 

 

 

 
Dividend 2012 2013 2014 2015 2016 Total 

Base Case $1,218,859  $1,263,641  $1,310,479  $1,359,562  $1,411,026  $6,563,567  

High Variable $618,278  $720,462  $1,232,505  $750,993  $1,679,361  $5,001,600  

Low Variable $1,944,184  $1,080,937  $1,571,157  $1,665,928  $1,822,768  $8,084,975  

 

Based on these projections, Sample Company will return between $5 and $8 million to its insureds in 

dividends over the five year period. This can be a valuable feature for attracting new insureds and 

retaining the existing customer base.   
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 Summary of Variable Retained Loss Scenarios 

As shown in the preceding charts, Sample Company should have sufficient surplus to serve its existing 

accounts. The established benchmarks are met even when losses vary reasonably from projected or 

―expected‖ losses.  

 

It should be noted that the dividend formula does not include investment income. If investment 

income is less than the 2% assumed in the projections, surplus could be less than predicted.  
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Calamitous Events 
 

The forecasted surplus accumulation described above is dependent on losses being reasonably 

predictable.  Surplus policy should also consider the possibility of costs that could reduce Surplus and 

impede the mission of Sample Company. In the SRA, these are called Calamitous Events—random events 

that are potentially very costly and cannot be controlled.  A Calamitous Event could be: 

 

 Adverse loss reserve development 

 Claims that exceed the upper bounds of the scenarios 

 Insolvency of a reinsurer  

 Class action suits 

 
The Calamitous Events examines the effect of two of these possibilities. In these forecasts, the 
following claims expenses were added to the High Variable scenario: 
 

 In 2012 it is assumed that the casualty reinsurer became insolvent. Ceded reinsurance claims 
of $2 million were added to General Liability and $1 million to the automobile line. 

 In 2013, $3.75 million in general liability claims were added due to a class action lawsuit  
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Chart 6 shows the estimated surplus in the Calamitous scenario compared to the High Variable and 

the Adapted RBC goal. 

 

 

 
Surplus 2012 2013 2014 2015 2016 

High Variable $13,186,346  $15,015,840  $17,416,530  $19,411,192  $22,401,483  

Calamitous Scenario $10,809,450  $9,610,728  $12,008,219  $13,994,837  $16,948,796  

Adapted RBC Goal $11,049,206  $11,270,190  $11,495,594  $11,725,506  $11,960,016  

 

The Surplus goal is not achieved in 2012 and 2013 in the Calamitous Scenario. Surplus begins to increase 

in 2014. 
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Chart 7 shows the NWP: Surplus estimates for the both the High Variable and Calamitous scenarios 

compared to the goal of 2: 1. 

 

 

NWP: Surplus 2012 2013 2014 2015 2016 

High Variable 1.52  1.38  1.24  1.16  1.04  

Calamitous Scenario 1.85  2.16  1.80  1.61  1.38  

Goal 2.00  2.00  2.00  2.00  2.00  

 

The 2: 1 goal is not met in 2013, but recovers in 2014. The surplus goals were not met in all years in 

the Calamitous scenario, but were in subsequent years. These forecasts will help the board decide 

whether not meeting goals requires them to take action to build surplus or whether the forecast of 

recovered surplus give them enough comfort to not make any changes.  
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Summary and Recommendations 
 

The forecasts in the SRA show that the current Surplus and expense structure will achieve surplus 

goals. When claims costs vary according to reasonably predictable patterns, the surplus goal is 

achieved. In the case of unforeseen events (Calamitous scenario), the goals are not met for one year, 

but the surplus recovers in a short time frame. 

When formulating surplus policy, the Board should consider the possibility of a Calamitous Event and 

its effect on Surplus. The primary use of surplus for Sample Company is to stabilize the cost of risk by: 

 Paying claims that exceed the accident year claims fund (this is demonstrated in the variable 

loss scenarios in the SRA) 

 Supporting the dividend program to encourage safety and lower the cost of risk for all 

insureds 

 Increasing retentions if market conditions warrant 

 Writing additional lines of coverage  

 Subsidizing premium contributions when predatory competitors threaten the membership 

 
The Surplus should be sufficient to support these goals and to rebuild it in a reasonable time frame in 

the case of unexpected operating loss. 
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Appendix A - Income Statement and Balance Sheet - Base Case 

 

 
 
  

INCOME STATEMENT 
Sample Company - BASE Model 

Year beginning July 01, 2012 2013 2014 2015 2016 

Written Premium 25,615,476 
         26,622,320 

         27,678,486 
         28,787,025 

         29,951,696 
         

Earned Premium 25,615,476 
         26,622,320 

         27,678,486 
         28,787,025 

         29,951,696 
         

Reinsurance Charges 5,618,556 
           5,839,399 

           6,071,061 
           6,314,211 

           6,569,672 
           

Net Earned Premium 19,996,920 
         20,782,921 

         21,607,425 
         22,472,815 

         23,382,024 
         Loss Experience: 

  Paid Losses 11,856,452 
         12,803,068 

         13,633,034 
         13,647,123 

         13,826,445 
           Change in Loss Reserve 1,092,608 

           750,226 
              557,041 

              1,214,249 
           1,743,361 

           
Loss & LAE Incurred 12,949,061 

         13,553,293 
         14,190,075 

         14,861,372 
         15,569,805 

         Underwriting Gain (Loss) 7,047,859 
           7,229,628 

           7,417,350 
           7,611,443 

           7,812,218 
           

Underwriting Investment Income 811,875 
              841,754 

              856,191 
              875,332 

              906,404 
              Underwriting Profit 7,859,735 

           8,071,382 
           8,273,541 

           8,486,774 
           8,718,622 

           
Operating Expenses: 
  Brokerage fees 2,551,444 

           2,602,473 
           2,654,522 

           2,707,613 
           2,761,765 

           
  Administration 1,222,277 

           1,246,722 
           1,271,657 

           1,297,090 
           1,323,032 

             Dividend 1,218,859 
           1,263,641 

           1,310,479 
           1,359,562 

           1,411,026 
           

  Legal and Accounting 325,175 
              331,678 

              338,312 
              345,078 

              351,979 
                Office Expenses 179,769 

              183,365 
              187,032 

              190,773 
              194,588 

                Consulting and Professional Fees 141,007 
              143,827 

              146,704 
              149,638 

              152,631 
              

  Travel and Meeting Expense 60,871 
                62,088 

                63,330 
                64,597 

                65,889 
                  Depreciation 52,134 

                53,176 
                54,240 

                55,325 
                56,431 

                
  Bad Debt 51,263 

                52,288 
                53,334 

                54,401 
                55,489 

                  Other 26,203 
                26,727 

                27,261 
                27,807 

                28,363 
                

Total Operating Expenses 5,829,001 
           5,965,986 

           6,106,871 
           6,251,881 

           6,401,192 
           Pretax Operating Income 2,030,734 

           2,105,396 
           2,166,670 

           2,234,893 
           2,317,430 

           
Income on Capital 230,471 

              275,695 
              323,317 

              373,117 
              425,277 

              Net Income 2,261,205 
           2,381,091 

           2,489,987 
           2,608,010 

           2,742,707 
           Addition to Retained Earnings 2,261,205 

           2,381,091 
           2,489,987 

           2,608,010 
           2,742,707 
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Appendix B - Income Statement and Balance Sheet - High Variable 

Claims Expense 
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Appendix C - Income Statement and Balance Sheet - Low Variable 

Claims Expense 
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Appendix D - Income Statement and Balance Sheet - Calamitous 

Scenario 
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