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Introduction

The Office of the Superintendent of Financial Institutions Canada (OSFI) is the prudential regulator of federally registered insurance companies and deposit taking institutions operating in Canada.  Legislation charges OSFI with responsibility for protecting the rights and interests of policyholders and depositors, having due regard to the need to allow financial institutions to compete effectively and take reasonable risks.  Appendix 1 provides information on the size of the financial services industry that is supervised by OSFI.

Legislation also assigns to OSFI the responsibility for promoting the adoption, by each company’s management and board of directors, of policies and procedures to manage risk.  This is a key element in OSFI’s approach to supervision, which also includes:

· Risk-based capital requirements, to promote financial strength;

· Effective supervision, to assess company performance and financial strength; and

· Promotion of effective disclosure, to encourage the operation of market discipline on financial institutions.

An important risk management tool used by Canadian insurers is Dynamic Capital Adequacy Testing (DCAT).  I will provide a brief overview of DCAT and the processes involved in performing it, followed by a case study drawn from our experience.

Definition and Purpose of DCAT

DCAT is a process for projecting and analyzing the trends of a company’s capital adequacy under a variety of future scenarios.  It is primarily intended to assist a company’s board of directors and senior management in their risk assessment, risk management and planning.  DCAT is defensive in nature, with the object of exploring and assessing possible threats to the company’s solvency.

DCAT is designed to identify plausible threats to a company’s viability.  Furthermore, it should help to identify actions that could be taken by the company either to lessen the likelihood of such threats occurring or to mitigate the impact of an adverse scenario, should one actually occur.

Historical Context

Dynamic capital adequacy testing has been practiced in Canada for more than a decade, with its evolution going back even further.

Work on Canadian risk-based capital requirements for life insurance companies began in the mid-1980s and trial calculations of required capital were made in the late 1980s.  OSFI’s standard, the Guideline on Minimum Continuing Capital and Surplus Requirements (MCCSR), came into effect in 1992.

As work on capital requirements was progressing, the Canadian Institute of Actuaries (CIA) came to the view that a static test, such as the MCCSR, was not sufficient for the life insurance industry’s needs.  Risk-based capital requirements were seen as retrospective in nature.

The CIA sought a forward-looking and dynamic approach to assessing financial needs.  As a result of this investigation, the CIA developed Dynamic Capital Adequacy Testing (DCAT), originally called Dynamic Solvency Testing (DST).  It is a process whereby the company’s capital position is analyzed through projections under a variety of generally unfavourable scenarios.  

At the time DST was being introduced, around 1990, a number of actuaries were concerned that this process would require additional staff and computing resources that might not be available to them.  The CIA suggested that companies would be more forthcoming with these resources if it were the regulator, OSFI, which imposed the requirement for an annual study, rather than the actuarial profession.  OSFI supported this recommendation, and the Canadian Insurance Companies Act, introduced in 1992, provides that the Superintendent may require actuaries to report to management and directors on the company’s expected future financial condition.

The Superintendent has issued annual instructions to actuaries of life insurance companies to complete such reports since 1992.  Similar reports have been required of property and casualty insurance companies since 1998 (as an aside, note that new risk-based capital requirements for P&C companies, the Minimum Capital Test (MCT), take effect in 2003).  It is understood that DCAT is the primary tool to be employed in meeting this requirement.

DCAT Process

There are several key activities in the process of conducting a DCAT:

· Development of the base scenario;

· Identification and examination of possible threats to solvency;

· Development of plausible adverse scenarios;

· Projection and analysis of capital adequacy; and

· Reporting of the results.

Base Scenario

The study begins with a base scenario, which is usually the company’s business plan.  All scenarios must incorporate projections of inforce policies, future sales and the results of any non-insurance operations.   Canadian standards for the valuation of policy liabilities require the actuary to use assumptions that are appropriate to the circumstances of the company.  The DCAT modeling is expected to follow this requirement.  Therefore, a projection model requires calculation of policy liabilities based on assumptions consistent with the company’s developing experience.

Projections are made for a period extending several years into the future.  Generally, the projection period is five years for life insurance companies and two years for property and casualty insurance companies.  The length of the projection period is intended to allow sufficient time for the effects of a scenario to fully develop and to allow for the modeling of a mitigating response by the company.  The shorter projection period for property and casualty insurers recognizes the ability of these companies to more quickly adjust premiums to emerging experience.

Note that the liabilities at the end of the projection period reflect an expectation that the experience dictated by the scenario will continue in effect in the future.  Therefore, although the projection period is limited, the results of the projection incorporate a continuation of the scenario well beyond that period.

Vendors, usually actuarial consulting firms, have developed a variety of commercial software modeling packages to facilitate DCAT.  Many companies have realized that this software and DCAT techniques are useful not only in satisfying the requirement to do DCAT but also in corporate planning.

Plausible Adverse Scenarios

DCAT is intended to identify and test the impact of adverse, but plausible, assumptions about matters to which an insurance company’s financial condition is sensitive.  The choice of scenarios to be tested is left to the company’s actuary.  However, when the CIA’s professional standard of practice on DCAT was first introduced, it required every actuary to test a specific set of scenarios involving unfavourable experience, as well as any others that the actuary thought were relevant.  Over time, it was recognized that, since all companies were different, no fixed set of scenarios would be universally meaningful.  The CIA subsequently changed its standard of practice to require the actuary to choose appropriate scenarios.

Stress testing, along with professional judgement, may be required to determine the plausibility of a potential threat.  Stress testing of a risk category involves determining just how far the assumption relating to the risk in question has to be changed in order to drive the company’s surplus negative during the forecast period, then evaluating if that degree of change is plausible or not.  If stochastic testing were used on a risk category, an adverse scenario would be considered plausible if there was at least a one percent chance of it occurring.

The CIA’s standard of practice lists a number of sources of risk that should be tested.  The actuary is required to select from this list those that are most relevant for the company, while also considering other potentially significant risks.  Naturally, the most significant risks will differ from one company to another, depending on the nature of their business and their risk management practices.  Furthermore, the key threats for a particular company could well change over time, with changes in its business profile or the external environment in which it operates.

The sources of risk that are suggested by the CIA standard for consideration with respect to life insurance companies are:

· Mortality

· Morbidity

· Persistency

· Cash flow mismatch

· Deterioration of asset values

· New business 

· Expense

· Reinsurance 

· Government and political action

· Off-balance sheet items

For property and casualty companies, it is suggested that the actuary consider the following sources of risk:

· Frequency and severity

· Pricing

· Misestimation of policy liabilities

· Inflation

· Interest rate 

· Premium volume

· Expense

· Reinsurance

· Government and political action

· Off-balance sheet items

In addition to the basic scenarios, the actuary would create additional scenarios based on combinations of risks, e.g., if the probability of an adverse scenario with respect to one risk is high, or ripple effects caused by the primary risks.  Ripple effects could include:

· The impact of occurrence of a risk on other base assumptions;

· The company’s response to an adverse situation;

· Regulatory action, e.g., where minimum capital requirements are not met; and

· Policyholder actions.

Care must be taken to model company reactions in a manner that is not improperly optimistic

The results under all other scenarios are usually compared to those of the base scenario.  

Reporting

The DCAT report is addressed primarily to the company’s board of directors and senior management.  It is in the nature of a risk management report and is intended to give those responsible for the direction of the company the benefit of a professional analysis of any plausible threats to the company’s financial health.  Many members of company management and boards of directors have indicated that they find the annual DCAT reports to be very helpful and informative.

OSFI also receives a copy of each report.  We have found these reports to be very useful in our supervision of insurance companies.  We have also begun to formally evaluate the quality of these reports, in order to provide feedback to the actuarial profession, and to work with the CIA to enhance the quality of the reports.

DCAT reports are required to include the results under at least the base scenario and the three most risky scenarios.  The actuary is required to include a professional opinion as part of the report.  In order to provide a satisfactory opinion, actuarial standards require that minimum regulatory capital requirements be met under the base scenario and that the company can meet all future obligations under both the base scenario and all plausible adverse scenarios described in the report.

It should be noted that the standards for this opinion fall below OSFI’s general requirement that companies maintain acceptable levels of capital at all times.  Therefore, OSFI would encourage active discussions amongst the actuary, the board of directors, and senior management of any scenarios where minimum capital requirements would not be met.

More Information on DCAT

More information on OSFI’s requirements may be obtained from our website at www.osfi-bsif.gc.ca.

Further information on the professional standards may be obtained from the CIA website at www.actuaries.ca.  The relevant CIA documents include Standard of Practice, Dynamic Capital Adequacy Testing, dated December 1998, and the Educational Note on Dynamic Capital Adequacy Testing – Life and P&C, dated June 1999.

DCAT Case Study

The case study is based on an actual company that was experiencing difficulty in 1992.  Numbers have been changed to maintain confidentiality.  The changes have been made in a manner that preserves the basic patterns in the numbers and does not distort the results of the study.  This case is presented with the consent of the company.

The company experienced significant investment losses in connection with the decline in real estate values in 1990-1991.  Its surplus was significantly below the target levels in the Minimum Continuing Capital and Surplus Requirements (MCCSR) that came into effect in 1992.

An initial analysis revealed that the optimal course for the company, on the assumption that it continued actively in business, was to reduce new sales significantly in 1993 and 1994.  This strategy was adopted as the company’s business plan and became the base scenario for purposes of the testing in this case study.  The base year for the study is 1992; the projection period is 1993 through 1997.

Developing the Business Plan

The DCAT process was first used to help develop a business plan that could get the company out of the depressed MCCSR ratio levels within five years.  The level of new sales is a variable that affects surplus levels tremendously.  It is also a variable that can be controlled somewhat by management.  It was decided that a level of new sales needed to be determined which would allow the company to recover.  Different levels of new business were tested.  The results of each scenario are shown in the table below.

The “No New Business” scenario provides the best MCCSR ratio in the shortest time, as surplus strain is eliminated.  However, this was not an acceptable business strategy for the company.  The “Double New Growth” scenario does the exact opposite: it creates tremendous surplus strain and pushes the MCCSR ratio below levels expected under the “Level Sales” scenario.  The intermediate options were to either lower new sales or keep them at 1992 levels. The MCCSR ratios were similar under both of these scenarios, but lower new sales produced more favourable results.

The company adopted the “Lower New Sales” approach as its five-year business plan.  This would produce a MCCSR ratio of 156% by 1997.  This business plan was then tested against adverse scenarios for various risks, to assess its viability.

	Developing the Business Plan – Level of New Business

	YearPRIVATE 

	1992
	1993
	1994
	1995
	1996
	1997

	Double New Growth (Double 1992 sales)

	Income
	
	4,325
	5,981
	6,787
	7,796
	8,765

	Available Surplus
	66,723
	71,048
	77,029
	83,816
	91,612
	100,377

	MCCSR
	94.8
	94.4
	107.0
	114.5
	119.0
	120.2

	Level New Sales (as in 1992)

	Income
	
	3,765
	6,907
	9,461
	12,357
	15,401

	Available Surplus
	66,723
	70,488
	77,395
	86,856
	99,213
	114,614

	MCCSR 
	94.8
	93.4
	108.1
	122.4
	138.2
	154.8

	Lower New Sales (Chosen Base Scenario)

	Net Income
	
	5,798
	8,133
	9,933
	12,149
	14,491

	Available Surplus
	72,529
	74,799
	80,607
	88,537
	99,087
	111,698

	MCCSR Ratio
	94.8
	97.1
	114.5
	129.4
	143.7
	156.5

	No New Business

	Income
	
	19,156
	20,280
	21,278
	22,824
	24,826

	Available Surplus
	66,723
	85,879
	106,159
	127,437
	150,261
	175,087

	MCCSR 
	94.8
	125.6
	181.3
	240.0
	304.5
	369.0


Tests of Adverse Scenarios

	Scenario 1: Worsening Mortality: 3% per annum

	Year
	1992
	1993
	1994
	1995
	1996
	1997

	MCCSR Ratio-Base Scenario
	94.8
	97.1
	114.5
	129.4
	143.7
	156.5

	MCCSR Ratio-Scenario 1
	94.8
	93.0
	104.5
	112.0
	117.6
	120.7


Scenario 1 shows the impact of mortality rates increasing by 3% per year for five years.  It shows that the company could survive this threat, but with a slower recovery.

	Scenario 2: Worsening Morbidity: 3% per annum

	Year
	1992
	1993
	1994
	1995
	1996
	1997

	MCCSR Ratio-Base Scenario
	94.8
	97.1
	114.5
	129.4
	143.7
	156.5

	MCCSR Ratio-Scenario 2
	94.8
	94.7
	105.9
	109.8
	107.9
	98.9


Scenario 2 shows that the company is vulnerable to worsening morbidity experience, due to its significant group health and long-term disability business.  The company would not be able to meet regulatory requirements.  This highlights the need for management to react quickly if morbidity begins to worsen.  Refer to Scenario 9, which incorporates management action.

	Scenario 3: Worsening Withdrawal (2 times or 0.5 times expected)

	Year
	1992
	1993
	1994
	1995
	1996
	1997

	MCCSR Ratio

	Base Scenario
	94.8
	97.1
	114.5
	129.4
	143.7
	156.5

	Scenario 3
	94.8
	101.3
	124.4
	137.6
	146.7
	152.2

	Available Surplus

	Base Scenario
	72,529
	74,799
	80,607
	88,537
	99,087
	111,698

	Scenario 3
	66,723
	72,650
	80,965
	85,577
	89,993
	95,213

	Income

	Base Scenario
	
	5,798
	8,133
	9,933
	12,149
	14,491

	Scenario 3
	
	5,927
	8,315
	4,612
	4,416
	5,220


Scenario 3 investigates the impact of the worsening withdrawal rates.  For some business segments, doubling the withdrawal assumption produces more adverse results.  For other segments, halving the lapse assumption produces more adverse results.  This scenario used the more adverse lapse assumption for each segment.  In this case, the impacts on the MCCSR ratio, on available surplus and on income were all considered.  The greatest impact is not on the MCCSR ratio in this case, but on income levels.  This is due, in part, to the fact that higher lapses not only reduce required surplus and may increase available surplus, but also impact the recoverability of acquisition costs.

	Scenario 4: Interest Rate Risk

	Year
	1992
	1993
	1994
	1995
	1996
	1997

	Base Scenario
	94.8
	97.1
	114.5
	129.4
	143.7
	156.5

	Increasing 0.6% p.a.
	94.8
	99.6
	120.6
	138.9
	156.3
	172.7

	Decreasing 0.6% p.a.
	94.8
	94.7
	108.5
	119.7
	130.0
	138.0


Scenario 4 shows that the business is not extremely sensitive to interest rate risk.

	Scenario 5: Credit Risk

	Year
	1992
	1993
	1994
	1995
	1996
	1997

	Base Scenario
	94.8
	97.1
	114.5
	129.4
	143.7
	156.5

	Doubled Asset Defaults
	94.8
	73.0
	73.3
	71.4
	72.6
	73.3

	Double Asset Defaults and Default Provisions
	94.8
	41.9
	52.7
	60.9
	67.6
	73.0


Credit risk was the initial cause of difficulty for this company.  It was, therefore, not unreasonable to assume that bad credit experience could continue to occur.  Scenario 5 assumes that default experience doubles.  It is then combined with an assumption that the actuary would react to this experience and double the default assumption in the liability calculation.  This produces much more adverse results.  Given the economic environment at the time, this scenario was considered plausible.  It would also be considered plausible today.

	Scenario 6:  Impact of Expenses

	Year
	1992
	1993
	1994
	1995
	1996
	1997

	Base Scenario
	94.8
	97.1
	114.5
	129.4
	143.7
	156.5

	Expenses inflate 3% more than base
	94.8
	94.8
	107.5
	114.7
	118.3
	117.5


Scenario 6 illustrates the outcome if expenses could not be controlled.  It brings to management’s attention the need to control expenses tightly, given the company’s weak position.

	Scenario 7: Integrated Scenario – Doubled Asset Default and Worsening Mortality

	Year
	1992
	1993
	1994
	1995
	1996
	1997

	Base Scenario
	94.8
	97.1
	114.5
	129.4
	143.7
	156.5

	Scenario 1: Worsening Mortality
	94.8
	93.0
	104.5
	112.0
	117.6
	120.7

	Scenario 5: Double Asset Defaults and Default Provisions
	94.8
	41.9
	52.7
	60.9
	67.6
	73.0

	Scenario 7: Integrated Scenario
	94.8
	39.7
	44.5
	41.8
	32.3
	16.8


Scenario 7 is an integrated scenario.  It combines the impact of doubled asset defaults and default provisions with worsening mortality.  As stated earlier, credit risk was the main reason for the company’s weak position.  Thus, continuing poor credit experience in the near future appeared likely.  It appeared reasonable to combine this with another adverse scenario (worsening mortality) to produce a much more severe scenario that was nevertheless plausible. 

	Scenario 8: Ripple Effects – Higher Sales with Higher Expenses

	Year
	1992
	1993
	1994
	1995
	1996
	1997

	Base Scenario
	94.8
	97.1
	114.5
	129.4
	143.7
	156.5

	Scenario: Higher Sales
	94.8
	94.4
	107
	114.5
	119
	120.2

	Ripple Effect: Higher Sales with Higher Expenses
	94.8
	89.7
	94
	87.8
	73
	50.3


Scenario 8 incorporates the impact of higher expenses due to higher sales.  This is considered a ripple effect scenario.  It further highlights the danger of higher sales.

	Scenario 9: Ripple Effects – Worsening Morbidity with Premium Change

	Year
	1992
	1993
	1994
	1995
	1996
	1997

	Base Scenario
	94.8
	97.1
	114.5
	129.4
	143.7
	156.5

	Scenario 2: Worsening Morbidity
	94.8
	94.4
	107
	114.5
	119
	120.2

	Ripple Effect 1: Scenario 2 with 1 year Premium change lag
	94.8
	94.7
	105.9
	113
	118.9
	123

	Ripple Effect 2: Scenario 2 with 1 year Premium change lag
	94.8
	94.7
	108.6
	119.7
	130.1
	139.1


Scenario 9 is also a ripple effect scenario.  The mitigating ripple effect is the increase in premium by management in response to worsening morbidity.  The scenario shows the outcome if management reacts to worsening morbidity by increasing premiums, subject to delays of one or two years.  It shows that a faster response will significantly reduce the damage.  It highlights to management the need for continuous monitoring of experience and faster pricing action in this weak period.

	Expected versus Actual Outcome

	Year
	1992
	1993
	1994
	1995
	1996
	1997

	Base Scenario - Expected Outcome
	94.8
	97.1
	114.5
	129.4
	143.7
	156.5

	Actual Outcome
	94.8
	97.1
	120.2
	142.3
	165.3
	187.8


In the end, this company successfully executed its business plan.  Actual MCCSR ratios exceeded business plan expectations over the following five years.  The DCAT process highlighted the areas where the company was vulnerable and the areas where tighter controls and faster action were needed.

Appendix 1 – Financial Institutions and Pension Plans Supervised by OSFI

	
	Number

	Assets (Millions)



	Banks
	
	

	Domestic
	14
	$1,597,357

	Foreign bank subsidiaries
	33
	$77,508

	Foreign bank branches
	17
	$27,614

	
	
	

	Trust & Loan Companies
	
	

	Bank-owned
	36
	$187,853

	Other
	29
	$8,321

	
	
	

	Cooperative Credit Associations
	7
	11,966

	
	
	

	Life Insurance Companies
	
	

	Canadian-owned
	44
	$318,117

	Foreign branches
	64
	$26,093

	
	
	

	Fraternal Benefit Societies
	
	

	Canadian-owned
	13
	$7,145

	Foreign Branches
	12
	$1,035

	
	
	

	Property and Casualty Insurance Companies
	
	

	Canadian-incorporated
	94
	$43,215

	Foreign branches
	104
	$18,679

	
	
	

	Pension Plans
	1189
	$90,436


� Number of regulated companies as at 31 March 2002.  Includes institutions in the process of liquidation or termination and institutions limited to servicing existing business.  A list of institutions regulated by OSFI can be found on OSFI’s Web site at � HYPERLINK "http://www.osfi-bsif.gc.ca/eng/whoweregulate.asp" ��www.osfi-bsif.gc.ca/eng/whoweregulate.asp�.


� As at 31 March 2002 where available, otherwise 31 December 2001.


� Total assets of the industries regulated by OSFI are not the simple sum of the above-noted figures.  The figures for entities that report on a consolidated basis include subsidiaries whose assets may also be included in a different category.
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