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Software Implications of the Principles-Based Approach
The Principles-Based Approach (PBA) will mean a paradigm shift for Valuation Actuaries in the United States.  PBA was conceived as a method to calculate statutory reserves and capital requirements for insurance companies that captures all of the material financial risks, benefits and guarantees associated with insurance contracts, including ‘tail risk’ and funding of the risks.  It utilizes risk analysis and risk management techniques to quantify risks and may require stochastic models to properly reflect the risks of the underlying contracts.

But more importantly, PBA will require significant effort to develop and operate new valuation processes and supporting activities, putting strain on actuarial resources and new demands on software for all actuarial functions. 
Actuarial software used by insurance companies in the United States has typically been relatively application specific. Valuation software has addressed static, rules-based valuation requirements, often relying on factor-based approaches.  Modeling software capable of asset/liability or other risk analysis has evolved independently from valuation software and relied on business data compression (model points) to perform required analysis on a timely basis.  Pricing, in turn, is often performed on a completely separate platform.  This fragmented software approach under PBA simply will not work.  

AXIS has been supporting PBA in Canada since the early 1990’s.  Most Canadian insurance companies have relied on AXIS to support their PBA needs and many of them have realized the efficiency, reliability and increased actuarial productivity of using the same software platform for all of their actuarial functions. PBA in the United States will be even more demanding.
PBA as defined by the current draft of VM-20

While PBA requirements are still not final, basic principles and key components are fairly well established.  PBA is expected to be implemented through changes to the legislation of each state that refers back to a new Valuation Manual being drafted by the NAIC, which will be uniform for all states.  Section 20 of this Valuation Manual (VM-20) defines the principles-based approach methodology for life insurance product reserves.  
The current draft of VM-20 provides for minimum reserves to be based on three distinct reserve calculations, plus two exclusion tests which may enable a company to avoid the second or third reserve calculation if they so choose.  
In summary, these three component calculations are:

1. The Net Premium Reserve, which is a formulaic, seriatim net premium calculation using prescribed assumptions, and subject to a CSV floor.  The Net Premium Reserve was proposed originally by the ACLI and designed in part to satisfy the legal requirements defining deductible tax reserves.  The total Net Premium Reserve serves as the statutory reserve floor, potentially increased by either of the other two components.  

2. The Deterministic Reserve, which is based on a prospective present value of all contract benefits and expenses, less the present value of gross premiums, calculated on an aggregate basis.  This present value calculation uses average portfolio earned rates based on a prescribed economic scenario as the discount rates.
3. The Stochastic Reserve, which is the CTE(70) measure of aggregate greatest present value of the accumulated deficiency (GPVAD) over a set of stochastically generated economic scenarios.  The GPVAD uses an asset liability model and a roll-forward approach.
Both the deterministic and stochastic reserve calculations, as well as the stochastic reserve exclusion test, requires the development and use of an asset liability cash flow model based on the policies inforce and allocated assets for those policies, projected with assumptions developed by the actuary reflecting the anticipated experience going forward with prudent margins, but subject to some prescribed limitations and rules.

The application of the PBR framework described above is currently being tested by a comprehensive PBR Impact Study in which approximately 70 companies are expected to evaluate the reserves resulting from the above calculations on actual blocks of recently issued business and projected future sales.  This study is expected to be completed in 2011, which may or may not result in further changes to the draft VM-20.  PBA as modified could be effective as early as 2013 or 2014.

Implications of Principles-Based Valuation for Valuation Actuaries

1. Multiple Reserve Calculations of varying complexity will be required to address all requirements

Existing formulaic reserve calculations must be continued for existing business at the effective date of PBA, while new business will require a combination of seriatim formulaic reserves with complex adjustments to the net premium and aggregate calculations demanding comprehensive cash flow projection models.  The projection models must consider all features and circumstances of the modeled policies including actual gross premiums, policy size, agents’ compensation, etc.  

Software Implication:  Valuation software must be capable of full seriatim valuation calculations from first principles which account for all product risks with reasonable performance.  Gross premium reserves must be determined based on projections of all material cash flows.
AXIS meets this requirement.  AXIS is a cashflow based system that addresses all product risks, and is capable of multiple independent reserve calculations from first principles based on all cash flows, as well as a variety of more traditional formulaic reserves, including current statutory and tax reserve methods.  Unlike some other systems AXIS does not require capturing cash flows in temporary files and reading them back into another module to determine the gross premium reserves, which would make seriatim processing on any reasonable sized portfolio impractical.  AXIS is so fast that you can perform seriatim valuations without having to invest a fortune in expensive hardware to achieve real-time results. AXIS enables you to use just one system to handle all requirements efficiently.
2. Comprehensive Cash Flow models will be required for most business

While there is some potential for vanilla products priced conservatively to escape the more complex calculations, most business will require the development of a cash flow model based on allocated assets and in force policies, even if it is just used to satisfy the exclusion test and avoid full stochastic testing.   If the Deterministic Reserve calculations are not avoided, then the cash flow model will be needed to support a prospective discounted cash flow reserve, based on realistic, but prudent estimates of future experience that must be updated and justified annually.

Software Implication:  Production financial reporting systems will now depend on cash flow models for timely and auditable calculations in addition to more traditional formulaic reserve calculations.  Since existing cash flow models have not needed this demanding a combination of performance, transparency and flexibility, they may need significant enhancement.  Running multiple software platforms to handle both traditional style reserves and separate cash flow models and managing the communications and consistency required will be stressful and inefficient for both actuarial and IT resources.

AXIS is designed for this environment.  AXIS is a cash flow based system that smoothly integrates ALM capabilities, with traditional liability-based applications such as pricing and valuation.  AXIS delivers robust dependable performance on portfolios of any size. Traditional formulaic reserve calculations and prospective gross premium reserve calculations based on portfolio earned rates are easily combined in one model, requiring less effort to set up and control.  AXIS has superior transparency and auditability despite its built-in flexibility as user programming is minimized and changes are easily controlled.
3. Stochastic processing will place high demands on IT resources
Stochastic valuation implies the ability to model asset cash flows, liability cash flows and reinvestment/disinvestments under a large number of scenarios, and to perform a calculation of the greatest present value of accumulated deficiency (GPVAD) on the aggregate results.  Under statutory reporting standards, the number of scenarios may be as high as 10,000 unless the actuary can provide justification for a lower number.  
Software Implication:  Valuation software must be capable of stochastic analysis on thousands of scenarios in a reasonable timeframe.  Tight integration of deterministic and stochastic modeling, using the same software and driven by the same business data will be necessary for efficiency of analysis.
AXIS is the best solution.  The AXIS Stochastic Processing Module offers powerful tools to model and analyze scenario sensitive products under a large number of scenarios. Thousands of scenarios can be completed in relatively short timeframes because of extensive optimization of the processing methods.  Stochastic analysis, deterministic first principles valuation and financial projections can all be performed using the same model and the same software.  You can choose to run full seriatim or to compress your model to varying degrees according to run time constraints and materiality.  AXIS GridLink delivers superior scalability and robustness of stochastic applications over various sized server farms, with minimal IT support or additional infrastructure.
Under PBA, the reported reserve is the greatest of the stochastic reserve, the deterministic gross premium reserve and the seriatim net level premium reserve.  When the stochastic reserve impacts the total, companies will want some method of allocating this total reserve over cohorts and subsets of the portfolio. 

Furthermore, companies will need to project financial results taking the stochastic reserve impact into account for planning, pricing and capital risk analysis purposes.  Seriatim approximation methods will be useful for allocation and projection of additional reserves required based on stochastic analysis.  However, the ability to embed a stochastic calculation within a projection to more accurately simulate future reserves under PBA will also be important.  AXIS can handle both of these approaches.
4. Cash Flow Testing will still be needed
While Cash Flow Testing (CFT) may theoretically be necessary only for the grandfathered in force block, actuaries will be motivated by practicality and the possibility of some synergistic offsets to perform CFT for the entire portfolio.  A cash flow model is also required under PBA to determine the valuation discount rates.

Software Implication:  Integration of Cash Flow Testing functions and PBA valuation systems makes the most sense from efficiency and flexibility perspectives.  However many existing asset liability modeling systems do not have the power and capacity to handle the size and granularity of models that PBA will require for statutory reporting and regulation compliance purposes. 
AXIS tightly integrates Asset and Liability modeling.  AXIS performs asset/liability risk analysis, including cashflow testing using the same business model and the same software as for seriatim valuation and stochastic analysis.  Asset and reinvestment modeling is fully integrated and fully dynamic according to the economic scenario. AXIS has no built in model size limitations and efficiently scales all applications, including asset/liability models, whether deterministic or stochastically driven, over small and large grids.
5. Informed professional judgment is required when choosing prudent estimate valuation assumptions

A core concept of PBV is that the deterministic assumptions involved in both the deterministic and stochastic components of the valuation must be reviewed, updated and supported by the Valuation Actuary according to the characteristics of the business and the company situation at each year end.  These “prudent estimate” assumptions will require explicit identification of both the underlying anticipated experience assumption and the additional margin of conservatism applied to provide for the risks of misestimation and for deterioration of the assumption.
The actuary will need the flexibility to set these assumptions explicitly for each distinct policy form and cohort of business, based on the appropriate combination of industry and company experience, following regulatory and professional guidance as may be applicable.  The actuary will also have to justify his judgment to an independent actuary reviewing his work as well as the regulator and will sign an opinion on this final result.  Based on comparable approaches in other countries, the actuary will be subject to professional discipline if his work lacks sufficient care, competence, attention to professional standards, and objectivity. 
The exercise of this judgment and the disclosure of the impact of the margin will require an annual investigation and comparative analysis of alternatives, including sensitivity analysis on each assumption.  Detailed and regular company experience studies will be necessary on every aspect of policyholder behavior and experience for which an assumption is required.

Software Implication:  Valuation and supporting software must enable quick and convenient testing of alternative assumptions, comparison of results and analysis of the impact of margins, yet facilitate auditable control over testing and production environments.  Valuable actuarial resource time must be spent on analysis and interpretation of results and not on reprogramming systems and setting up models.
AXIS offers a perfect blend of flexibility and control.  Many built-in tools in AXIS facilitate the testing of changes in one or more assumptions at a time, and the convenient analysis of impact.  The identification and disclosure of the impact of valuation margins is supported by specific functionality.  All assumptions are implemented through named, dated, user defined objects.  Programming effort is minimized, and actuarial productivity is enhanced. 
Hardware Resource Implications of the Principles-Based Approach
The combination of deterministic seriatim reserve calculations and stochastic analysis will increase processing demands on hardware by an order of magnitude or more, even without considering the number of additional investigative and test runs required to reach decisions on assumptions and model definitions.  Model compression or other approximation techniques may help but will also impose additional strain on staff to satisfy peer reviewers and examiners as to the validity of the resulting calculations.  Hardware solutions to run-time concerns will be increasingly attractive as technology prices fall and actuarial staffing costs increase.
Software Implication:  Companies will need the ability to efficiently scale all component processes of Principles-Based valuation and capital requirement in order to exploit additional hardware investment while retaining required levels of control and auditability.  The costs of all required technology and IT infrastructure to support the additional hardware must also be considered.
AXIS maximizes payback in additional hardware. AXIS is inherently faster than fully open modeling systems which rely substantially on user written code.  AXIS also utilizes distributed processing and a proprietary Grid solution that scales flexibly and efficiently, without requiring access to hundreds of processor cores, and without significant investment in ancillary hardware, software or IT support that a typical enterprise Grid approach will entail.  Users retain the ability to access and control remote processing on server farms with security, auditability and reliability.  Increased performance through efficient distributed processing will lower reliance on model compression and scenario reduction, and facilitate testing and validation, thus making actuarial staff more productive.
Other Implications of Principles-Based Valuation
Reserves under PBA may initially be higher or lower than under previous rules-based statutory methods, depending on the product, its risks, and the premiums being charged. 

The pattern of reserves under PBA over the lifetime of the product is different than under the CRVM and existing statutory valuation methods, and the level of reserves will change year by year as experience on each product emerges and the assumptions are reassessed. Comfort with expected reserve levels under PBA can only be attained by extended exploration and testing on a product by product basis. 

To properly allocate capital, ensure appropriate returns on capital, and provide management with information on planned earnings and analysis of actual results, actuarial software used for pricing, risk analysis, capital assessment, and business planning must all be capable of projecting PBA consistent reserves under various scenarios. 
Software Implication:  All software should be reviewed for compatibility and consistency with the PBA environment.  The optimum solution will be software that is fast, flexible, convergent (handles all applications in one platform, based on a single business model) and capable of not only valuation date stochastic analysis but of embedding stochastic calculations within projections to simulate reserves and capital calculations at future dates.

AXIS is the only software solution that meets ALL these criteria NOW.
Looking Forward:  The fundamental concepts and implications of PBA for US statutory reporting are sufficiently well-defined that software solutions can be designed or chosen now.  The reports from the latest NAIC meetings are that VM 20 could be finalized by the Spring of 2012 and PBA could possibly be enacted into state legislation for statutory reserves by mid-2013, and could thus be effective for new business written in the calendar year 2014. 
Software review and planning should be commenced now to enable software upgrades sufficient to support PBA reserve and capital calculations in 2012, in preparation for converging all actuarial functions to PBA consistent software by mid-2013.
All vendors will be enhancing software to provide the specific functionality implied by PBA but can vendors deliver a truly convergent system or one that addresses the stochastic performance demands of PBA in this timeframe without a complete redesign from the ground up?
AXIS already meets these criteria.  Canadian companies have been using AXIS to meet the demands of a principles-based framework like this for years.  AXIS has been convergent software for years.  AXIS has always focused on speed, flexibility and integrity.  

Talk to GGY about your plans to handle PBA.
