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Learning Outcome Statements:

1. Understand the definition of DRM strategy, and the difference from the scenario 
2. Understand the various strategies available to a Property & Casualty insurance company

3. Understand the interdependence among DRM strategies

4. Understand the concept of optimization of DRM strategies

3. INTRODUCTION

When an insurance company is faced with a series of strategic, tactical options, it is difficult to decide which one to pursue without understanding the impact of various proposed business strategies, tactics or operational planning under a variety of possible future scenarios. DRM can assess the impact on the company’s surplus of various selected strategies and illustrate the links between strategies and results.  With DRM tools, the company can better position its organizations to achieve a competitive advantage, to earn an appropriate return and/or to minimize the company’s exposure to insolvency.

A key focus of DRM is solvency risk. It is of interest to not only the regulators but others that may be concerned with the ability of insurers to meet their financial obligations.  Under a solvency focus, the modeler is primarily concerned with downside risk, and is expected to select a set of plausible scenarios that are sufficient to test all material threats to a company’s solvency.  At the same time, for other stakeholders - insurance company managers, employees, and investors - the focus is the capacity of an insurer to grow and prosper.  Under this broader focus, the modeler is concerned with profitability as well as solvency, and is expected to expand the set of plausible scenarios to include lesser risks of financial loss as well as an appropriate number of favorable outcomes.  
These issues center on the use of DRM as a tool for the development of dynamic financial analysis (DFA) models, or the current emphasis on issues pertaining to enterprise risk management (ERM).  However, there are other uses of DRM in the quantification of risks associated with specific insurance strategies in the areas of pricing, growth, reinsurance, investment, reserving strategies as well as capital structure and optimizations.  These topics are discussed in this chapter.
The following is a brief overview of specific insurer strategies which could be analyzed under DRM. 

3.1 Pricing Strategy

An arbitrarily large increase in rates is likely to place a company at a competitive disadvantage.  However, it does not necessarily follow that a very competitive rate level will denote a competitive advantage position.  In fact, notwithstanding how competition is compared, very low rates that are unable to cover a company’s costs represent a threat to its financial strength.  If the low rates persist, this could grow to become a material threat to solvency. If this is accompanied by rapid growth and hidden by under-reserving, the extent of the resulting damage could be an unpleasant surprise to stakeholders and the management.

Competitive positions do not always pose a hindrance to pricing strategy.  Some scenarios manifest risks that adversely impact all market participants.  Under such a scenario, each company will be compelled to take corrective measures and will be able to do so without creating a competitive disadvantage, because competitors are taking similar corrective actions.   Economic inflation is an example of such a scenario.  Therefore, a pricing strategy that calls for rate increases to offset the effect of inflation is not necessarily unrealistic relative to market conditions.  However, the mechanics underlying such a strategy should be well thought out.  For example, there may be a response lag if no company wants to be the first to react with a price increase. Also, particular jurisdictions may set up regulatory impediments to widespread price increases, leaving all market participants in that jurisdiction worse off than they would have been without the inflation scenario.

A DRM model that deals with pricing strategy should incorporate constraints to ensure reasonable consistency with market conditions.  For example, if a company’s pricing strategy calls for a rate level increase, but its rates are already at or above competitive levels, then a realistic DRM model would also call for a corresponding reduction in the company’s growth rate or a reduction in its market share. DRM models incorporating market conditions will produce more realistic and reliable tests of a company’s pricing strategy.

A properly designed pricing strategy should take into consideration of the categorization of insurers as direct writers, independent agency companies, and regional carriers. Generally, independent agency companies and regional carriers do not attempt to compete on price alone. These carriers often emphasize quality service or specialty in jurisdictions with unusual rate regulation or underwriting restrictions. 

3.2 Growth Strategy

In the realm of the company’s operation, the objective of a growth strategy is additional revenue without reduction in margin. Any company’s business plan components include measures for its growth target. A growth strategy may entail significant risk factors.  If the growth opportunity arises from a successful new product, a mutually beneficial strategic alliance, or market penetration in an area about to experience rapid population growth, the growth target may be attainable without a disproportionate increase in risk.  However, if the implementation requires a significant price reduction without a corresponding reduction in costs, the growth target for revenue may be achievable, but only at the risk of substantially reduced profitability. In this case, it might be counterproductive to attract new customers by reducing prices for all customers. 

Properly incorporating a growth strategy into a DRM process requires analysis of the implementation details. You might ask questions like:

· Will a price reduction be required?  

· Are existing resources adequate or will additional resources be required to handle the increased volume?  

· Will there be increases in the sales staff or advertising budget?  

· How many additional new business revenue dollars can we expect from each dollar expended on advertising? 

· Is additional capital required?  

The answers to these and other questions will affect loss ratio, expense ratio and other key assumptions underlying the DRM process and are therefore needed for complete specification of the growth strategy.  In other words, an effective DRM process requires more than simply plugging a growth rate assumption into a computer model. 

Some companies have observed that new business loss ratios are typically higher than those for renewal business.  Therefore, a growth strategy should increase the loss ratio for the entire book, all other things being equal.

Growth as a result of expansion into areas new to the company poses another source of risk.  Given the uncertainty of outcome for new ventures, it would be prudent for the DRM process to incorporate scenarios depicting outcomes for the new venture that are more unfavorable than those depicted for the company’s core business.  This approach would test whether or not risks associated with expansion pose a material threat to the financial strength of the company as a whole.  If such analysis indicates an unacceptable level of risk, there may be alternative growth strategies to consider.  The company might be able to negotiate an arrangement with a reinsurer that has expertise in the expansion area.  A proportional reinsurance cover is one device to reduce the financial risk of a new venture and tapping the reinsurance partner’s expertise may help to reduce uncertainty about the outcome.

Other external events could have a material adverse affect on the success of a growth strategy.  An economic recession could potentially reduce the aggregate available premium volume for all market participants, thereby making it difficult for any market participant to achieve its growth target. Therefore, a complete analysis of a growth strategy should comprise all plausible scenarios for material internal and external influences.

3.3 Reinsurance Strategy

For a small company or a company with substantial exposure to catastrophic losses, reinsurance protection is essential.  Reinsurance providers, who also desire to write business at a profit, have overhead and marketing costs that need to be included in their price structure.  Therefore, reinsurance protection has a net cost, which over time will erode a primary company’s profitability especially if the company habitually purchases excessive amounts of reinsurance.

A properly structured reinsurance program can significantly reduce the cedant’s risk exposure and capital requirement. However, if improperly designed, a reinsurance program may be inefficient in reducing the total risk of the cedant. The DRM process can be used to determine an optimal reinsurance program for a company and reduce the overall cost of capital. A number of DRM models currently in use have been developed for that purpose. Typically, a set of proposed reinsurance structures are selected.  The DRM model simulates gross losses in sufficient detail to calculate ceded losses using each of the proposed structures.  Catastrophic loss models are commercially available to simulate catastrophe losses by zip code, from which the appropriate cessions can be calculated.  Results are compared and the optimal reinsurance structure is selected based upon predetermined risk/return metrics. 

Another reinsurance related risk is the potential for uncollectible reinsurance.  All other things being equal, the severity of this risk increases with the amount of protection purchased.  The concentration of reinsurance protection may also increase uncollectibility risk.  Frequently, more than one reinsurance provider may be a party to a reinsurance contract.  Therefore, a contract with fewer providers assuming proportionately larger shares would also increase the severity of the uncollectibility risk where the failure of a single provider is perceived to be the likely manifestation of that risk.  Other criteria bearing on the risk of uncollectibility is the financial strength of each provider, the nature of the coverages involved, and general reinsurance market conditions.  Under prolonged soft market conditions in the reinsurance sector, multiple insolvencies could occur. In that case, even the increased number of participants may not necessarily reduce the risk of uncollectibility.

The DRM process can be used to assess the potential impact of uncollectible reinsurance under various default scenarios (frequency), and loss given default (severity) can also be tailored to emphasize different aspects of this risk.  For example, where the subject line of business has a very long tail, the risk of a single provider default could be modeled by assuming default rates that increase over time, starting with a negligible provision during the contract year and rising to material levels in later years.

3.4 Investment Strategy

An integrated DRM model combines the underwriting and investment strategies of the company to promote a better understanding of how business decisions affect the entire organization.  There are a number of risk related issues associated with investments strategy, including diversification, ratings, liquidity, and call risk, to name a few.  

Because bonds comprise the largest asset class held in property & casualty insurer investment portfolios, fluctuating asset values due to interest rate volatility is a major risk factor. Amidst the interest rate volatility factor, a number of considerations apply to the design of an optimal investment strategy.  Yield rates, cash flow, regulatory constraint and tax strategy also play an important role.  

The distribution by term must also be considered for investment strategies. An insurer can increase yield by heavily weighting the portfolio with long term bonds; however, an adverse movement in interest rates could depress bond values at a time when cash assets are needed to cover unusually heavy loss payments.  The risk of a cash shortfall can be avoided by investing exclusively in cash or short-term securities. However, the company would then be at a disadvantage relative to competitors earning higher yields on a more balanced portfolio.

The DRM process is an ideal construct for synthesizing these various considerations and testing potential investment strategies against a wide range of scenarios.  The scenarios selected should include adverse inflation events as well as other events that affect the amount and timing of cash flows in addition to scenarios that affect the performance of various invested assets.

3.5 Reserving Strategy

It may seem odd to think of reserving as strategy; however, companies do make choices about resources devoted to the reserve estimation process and about the appropriate reserve amount to carry on the company’s balance sheet.  The reserve carried on the financial statements represents managements current point estimate, but there is a range of estimates that are reasonable.  The amount carried may or may not agree exactly with the amount estimated by the company’s appointed actuary.  It quickly becomes obvious that there are many different levels of reserve adequacy advocated within the company.  The same is true for variations of reserve adequacy levels across companies.  As a result, different companies have different levels of reserve adequacy and some companies seem to have consistent patterns with respect to levels of adequacy. 

Significant reserving uncertainties stem from how claims are settled, which results from a dynamic environment. The level of settlement costs can be affected by claim stipulations and commutations, structured settlements, the term structure of interest rates, the impact of tax, changes in legal environment and other factors. 

Where a range of plausible estimates has been determined, it would be prudent to include scenarios in the DRM process that generate loss development amounts spanning that range.  It would also be prudent to design scenarios that provide alternative views as to the efficacy or expected outcome of claims settlement initiatives.  

The set of scenarios should include appropriate external influences as well. For instance,   an increase in the rate of inflation can adversely impact reserve adequacy and reserve development.  In addition, legislation or judicial decisions may also have retroactive impact on reserving strategies.

3.6 Capital Structure

A number of strategic issues arise from the deployment of capital.  Firstly, the level of capital is a key component here:  too little capital can constrain growth, possibly resulting in missed opportunities.  A reduced level of capital also increases the risk of reduced financial strength ratings from A.M. Best, S&P, Moody’s, Fitch and others, which also impair a company’s ability to compete.  On the other hand, excessive capital is an inefficiency that adversely affects stockholders or other providers of capital, who expect the same return on each additional dollar that they provide.  Another capital structure issue is the mix of debt and equity capital.  Under Modigliani-Miller (M-M) assumptions, the firm’s value is unaffected by its capital structure.  However, firms do not operate under the very restrictive set of M-M assumptions required for this statement to hold.  Increasing the level of debt e.g., sidecar agreements or surplus notes, potentially reduces the cost of capital.  On the other hand, under certain adverse conditions, debt service can become a serious financial burden, e.g., during soft markets.
Similar capital considerations apply to determining the level of stockholder dividends.  Some companies that pay cash dividends prefer to maintain a constant rate of payout or one that increases gradually over time.  Increasing the rate of payout increases the risk of an unplanned interruption to the historical pattern.  Also, a high rate of payout could affect the amount of capital available for growth opportunities that may arise from time to time.

DRM can better quantify the appropriate level of capital a company needs to support the business risks it is taking, given the uncertainties of future economic condition, interest rate levels, and underwriting result. Underlying each of these capital structure issues is the suggestion of an optimal course of action that depends upon internal and external influences with unknown future impacts. The DRM process can help management understand which alternative provides the greatest marginal benefit for the risk and identify these optimal capital structure strategies.

3.7 Optimization of strategies

One of the goals of DRM is to provide management with a quantitative look at the risk-and-return trade-offs inherent in various strategic options and, if possible, to identify optimal strategies.  Optimal strategies are not forecasts, but are rather providers of optimal decision rules that endeavor to make the most of market movements. The objective is to maximize the return while minimizing the risk associated with it, rather than trying to predict the next market movement or its direction.  For example, regardless of the direction of the underwriting cycle, a good strategy will provide the ideal path through this underwriting cycle. 

The first step in a typical DRM process is to determine a set of scenarios that adequately test all of the proposed strategies. Each proposed strategy is associated with a set of outcomes, one outcome for each scenario.  For each outcome, the performance measure
  can be expressed in the context of risk-and-return tradeoffs. Thus, it is helpful to have two measures: one for risk and one for return. Collectively, these will help us to compare performances among different strategies.
  

The appropriate risk measure is not necessarily the same for all applications. For example, another common reinsurance application is setting the retention for an excess of loss cover.  Increasing the retention would increase return by lowering the premium cost of the reinsurance program.  The downside of a retention increase is greater loss variability with possible additional stress on surplus.  For such an application, expected policyholder deficit would not be a practical risk measure.  A more practical measure might be one directly related to the increased loss ratio variability, such as, “the expected volume of losses exceeding a 3% increase in the loss ratio”.  Therefore, for DRM applications, risk measures should not be adopted without careful consideration.

Once the risk and return measures have been applied across all outcomes, the concept of “efficient frontier” can be borrowed from portfolio theory
. A common implementation of this concept is to graph the results of competing strategies as points on a grid where the y axis is the return measure and the x axis is the risk measure.  This constitutes the diagram commonly known as the efficient frontier.

Using this device, a point that lies directly below or directly to the right of another point is determined to be a suboptimal strategy, such that one of the competing strategies either provides better return for the same risk or the same return for less risk.  Points that are not suboptimal may lie on or close to the efficient frontier, where returns cannot be improved without increasing risk and risk cannot be reduced without reducing returns. The rationale behind the concept of the efficient frontier can be summarized in three points:
· For any two strategies the risk measures are the same, the better strategy is the one with the higher return measure.

· For any two strategies with the same return measure, the better strategy is the one with the lower risk measure.  

· Finally, if strategy B has a higher return than strategy A and a lower risk than strategy A, then strategy B is better than strategy A.  

When all available strategies have been measured and plotted on the risk/return coordinate, they roughly form a boundary –the efficient frontier–, which separates the unattainable from the suboptimal and contains a one-dimension set of rational strategies available to management. In reality, since most business strategies are far more complex and multi-dimensional than simple portfolio selection, we do not have such convenient mathematical results as convexity.  We can only be theoretically certain that such a boundary exists.

The selection of optimal strategies would be much simpler if there were only one measure to deal with instead of two.  Unfortunately, it appears that for most of the problems requiring a DRM process to solve, the return measure must be supplemented by a risk measure.  If an alternate strategy produces a higher return, it seems that there is usually a downside that changes the risk profile and requires a risk measure to permit a fair comparison against an alternative strategy.

There is no universal algorithm for selecting the optimal strategy from those that lie on the efficient frontier.  If those that remain are ranked by the return measure, the same ranking will apply to the risk measure.  In other words, at the “efficient frontier”, higher return is accompanied by higher risk.  Because different companies will have different appetites for risk profiles, there is no single selection procedure that will yield the optimal strategy for every company.

3.8 Conclusion

Through our examples of insurer strategies, we have illustrated that competitive disadvantage is a major risk that affects the evaluation of almost every strategy.  However, proper consideration of this source of risk affects the design of scenarios more than the design of risk measures.  When constructing scenarios to evaluate a strategy, competitive position will almost always be a material consideration.  Viewing a company in isolation from the rest of the market could lead to faulty scenario design.  Competitive position explains, for example, how a rate increase might actually decrease revenue.  Without a consideration of competitive position, one might erroneously assume that a rate increase always increases revenues and profits.

DRM makes a unique contribution to the analytical tools available to evaluating the difference in financial result arising from different strategic decision. The DRM process assists the insurance executive or risk manager in fully accounting for the interplay between the financial results and business strategies. 







� A random variable which is chosen for describing the performance of the enterprise within the modeling context in terms of relevant to the problem


� Please see chapter 7 and 8 for detailed discussion of performance measure and risk measure.


� The central theme of portfolio theory is that rational investors behave in a way reflecting their aversion to taking increased risk without being compensated by an adequate increase in expected return.
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