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TASK FORCE MEMBERSHIP

• One representative of each of the 8 largest issuers of 
segregated funds in Canada and one OSFI observer

Alexis Gerbeau (Chairperson)

Byron Corner

Lynn Guo

Frédéric Kibrité

Ricardo Mitchell

Christian-Marc Panneton

Edwin Peh

Mike Schofield

Allan Brender (OSFI representative)



MANDATE AND MOTIVATIONS

• Mandate: explore alternate methodologies for the determination of policy 

liabilities and capital requirement for segregated funds

• Motivations:

1) The strong rise of hedging practices across the industry in recent years  

made the review of the methodology necessary

2) The desire to maintain a consistency between valuation standards and capital 

requirement rules currently under review by OSFI 

• The Task Force was instructed to approach the question from a fresh 

perspective

• Given the short timeframe of the Task Force, it was established that no 

quantitative analysis or impact studies would be conducted



CURRENT METHOD: VALUATION / NO HEDGING

In the absence of hedging:

1) Generate stochastic scenarios of market variables using a model  
under the real-world measure

2) For each scenario:

a) project liability cash flows using actuarial assumptions that 
include MfADs

b) perform a roll-forward CALM cash flow testing to determine the 
amount of required assets

3) Calculate the CTE (60% to 80%) of the value of the required assets



CURRENT METHOD: VALUATION / NO HEDGING

• The term of the liabilities ends at the date after the valuation 

date which maximizes the policy liabilities.  This amounts to 

applying a floor of zero to the policy liabilities

• In practice, it may be impractical to perform a CALM testing 

in step 2)b above. An approximation method is therefore 

typically used



CURRENT METHOD: VALUATION / WITH HEDGING

When a hedging program is in place:

1) Generate stochastic scenarios of market variables using a model 
under the real-world measure

2) For each scenario:
a) project liability cash flows using actuarial assumptions that include 

MfADs

b) at each time step, calculate the “greeks” of the guarantee using a set of 
scenarios generated using a model under the risk neutral measure

c) project the rebalancing of the hedge portfolio and the resulting asset 
cash flows

d) determine the amount of required assets which reduce to zero taking 
into account the cash flows from the hedge portfolio

3) Calculate the CTE (60% to 80%) of the value of required assets



CURRENT METHOD: VALUATION / WITH HEDGING

• This exact application of CALM in the context where a hedging program 

is place is referred to as the Stochastic-on-Stochastic (SOS) method

• Nested simulations make the process very time-consuming

• 2002 Task Force Report: “approximations may be used, but should be 

justified by reference to stochastic modeling of a representative sample 

of contracts”

• Additional considerations such as the basis risk would be reflected in the 

valuation

• The “floor of zero” still applies at the issue of a contract. However, 

negative liabilities are allowed at future periods, but “subject to 

constraints on the amount of profit capitalized, consistent with an 

unhedged position” 



CURRENT PRACTICE FOR HEDGING AND 

REFLECTING HEDGING IN VALUATION

• All companies represented on the Task Force either already hedge 
or are about to implement hedging

• Dynamic hedging is used, with only one company using static 
hedging for their cohorts sufficiently close to maturity

• For dynamic hedging:

• The economic value of the guarantee is hedged

• Typically Delta and Rho are hedged while Vega and Gamma are only 
monitored

• Some companies are holding long-dated puts in their hedge portfolio

• Only the risk-free rate component of the fixed-income exposure is hedged, 
nothing is done for provincial and corporate spread exposures



CURRENT PRACTICE FOR HEDGING AND 

REFLECTING HEDGING IN VALUATION

• The methods used for recognizing hedging in policy liabilities vary

• A number of companies:

• Do not reflect hedging at all in their liabilities

• Intend to implement an approximation method

• Use the SOS method, although with much simplification

• A number of Task Force members mentioned that the disconnection 
between the economic value and the GAAP value of guarantees was 
their most important concern with respect to hedging



DYNAMIC HEDGING: THEORY

• Dynamic hedging: a self-financing investment strategy that involves the 

frequent rebalancing of a portfolio of assets that aims at replicating the 

payoff of a contract

• Derivative pricing theory provides a unique dynamic hedging strategy for 

any payoff that is a function of a stock

• This strategy consists of maintaining a portfolio of units of stocks that 

matches the sensitivity of the risk neutral value to the stock value (the 

delta) at any moment. This is known as delta hedging 

• The cost of this hedging strategy is given by the so-called risk neutral 

value and is solely a function of the risk-free rate and the volatility of 

the stock return

• In particular, the expected return of the stock, or the risk premium, is 

irrelevant for pricing derivatives



• In real life, an obvious departure from the theoretical model is that the 
volatility of equity is not constant and is not known in advance

• The consequence is that the actual cost of hedging a contract under the 
delta strategy is not known with certainty before the end of the contract

• The value of most, if not all, options embedded in segregated fund 
products are an increasing function of volatility

• Therefore: an important risk for companies using a delta hedging 
strategy is the risk of high volatility of investment returns

• In a theoretical setting, the risk of volatility can be eliminated by 
incorporating in the hedging strategy nonlinear instruments. But in 
practice you need a market!

DYNAMIC HEDGING: FROM THEORY TO PRACTICE



DESIRABLE FEATURES FOR VALUATION METHOD

1) Practical

2) Economically sound

3) Comprehensive

4) Comparable

5) Avoids excessive and unnecessary pro-cyclicality

6) Results in an appropriate timing of profits



TWO FAMILIES OF METHODS:

CALM  &  RISK NEUTRAL
• CALM principles:

• Liabilities are defined as the amount of assets that are sufficient to support
liability cash flows over the term of the liabilities, with a relatively high
confidence level

• The investment strategy followed by the company is taken into account

• The model and assumptions required to assess the range of possible
outcomes are deemed to represent a realistic probabilistic view of the future

• The PfADs with respect to scenario-tested assumptions result from setting
the policy liabilities within the CTE(60) to CTE(80) range



TWO FAMILIES OF METHODS:

CALM  &  RISK NEUTRAL
• An application of the risk neutral valuation methodology would

consist of the following steps:

1) Generate stochastic scenarios with relevant market variables such
as equity returns and interest rates using a model under the risk
neutral measure

2) For each scenario:
a) project liability cash flows over the term of the liabilities using, for insurance

risks, actuarial assumptions that include MfADs;

b) calculate the present value of liability cash flows discounted at the risk-free
rate

3) Calculate the average over all scenarios (CTE (0%)) of the present
value



TWO FAMILIES OF METHODS:

CALM  &  RISK NEUTRAL

• Liabilities represent an estimate of the amount of assets required to 
pursue a dynamic strategy that replicates the segregated fund 
guarantee payoff

• Where a market exists for financial instruments of terms corresponding 
to the term of the guarantee, the risk neutral model may be calibrated 
using these financial instruments

• One may consider that where a risk neutral model is calibrated with 
financial prices, policy liabilities would implicitly include some PfADs for 
market risks

• Where a market does not exist, market assumptions would be based on 
a combination of historical data, judgment, broker quotes and shorter 
term financial instruments



COMPARISON OF CALM AND RISK NEUTRAL 

APPROACHES

1) When a company does not hedge its guarantees: there is a 
fundamental difference, CALM reflects the absence of hedging

2) When a company hedges its guarantees,

a) deep and liquid market exists: still a fundamental difference, RN reflects 
market prices while CALM does not

b) deep and liquid market does not exist: both are a function of long-term 
assumptions, more a practical than conceptual difference



VARIANTS OF METHODS CONSIDERED

CALM-1

• An exact application of CALM would be prescribed, so the SOS would be 
applied when a hedging program is in place 

CALM-2

• Where a hedging program is in place, approximation methods would be 
allowed. Guidance would be provided by the CIA regarding the use of 
approximation methods. The SOS method would remain the standard of 
reference

CALM-3

• Where a hedging program is in place, a single approximation method would 
be prescribed. The SOS method would not be allowed. The actuary would 
not be required to compare results with the SOS method



VARIANTS OF METHODS CONSIDERED

Risk Neutral-1

• All parameters would be derived from market inputs. In case of an illiquid or 
a nonexistent market, prices would be derived from either investment banker 
quotes or extrapolation methods. Historical data would not be an input

Risk Neutral-2

• Where a deep and liquid market exists, the model would be consistent with 
this market. Where a market is illiquid or does not exist, parameters would 
be developed based on historical data and judgment. These parameters 
would include MfADs

• The liability would not be dependent on supporting assets and reinvestment 
strategy



DISCUSSION ON METHODS: CALM

• General Considerations

• There is a concern that the current approach does not provide for enough 

PfADs for the risk of future volatility in policy liabilities where a company 

pursues a delta hedging strategy   

• There is also a concern that the volatility regime prevailing at the valuation 

date may not be recognized in the valuation

• There is very little guidance with respect to all other risks inherent to dynamic 

hedging

• Another concern with CALM is the blurred relationship between the 

investment strategy and the level of policy liabilities



DISCUSSION ON METHODS: CALM

CALM-1

• The SOS method ranks very low in terms of practicality. This method is time 
consuming and difficult to reconcile

CALM-2

• The main advantage of CALM-2 over CALM-1 is its practicality

• SOS infrastructure would still be required to demonstrate the appropriateness of the 
approximation method

• Would not necessarily provide more comparability across companies

CALM-3

• The main advantage of CALM-3 is in the improvement of the comparability criteria.

• This is obtained at the expense of more prescription.



DISCUSSION ON METHODS: RISK NEUTRAL
• General Considerations

• The use of a single set of stochastic scenarios, as opposed to nested 
simulations, makes the risk neutral method much more practical

• The aggregation of cohorts is not an issue under this method

• Would likely provide a more appropriate timing of profits for many companies

• Certain types of risk such as basis risk and liquidity risk are more easily 
accounted for under CALM

• Some Task Force members questioned the relevance of the risk neutral 
method where a company does not actually hedge its guarantees



DISCUSSION ON METHODS: RISK NEUTRAL

Risk Neutral-1

• Not viewed as economically sound in the case where there is no liquid market. 

Prices, in an illiquid market, are affected to a large extent by supply-demand 

imbalances and are likely to include a high profit margin required by issuers

• Also considered excessively volatile and pro-cyclical, as a change in the 

observable short-end of the price surface would be extrapolated up to the term 

of liabilities



DISCUSSION ON METHODS: RISK NEUTRAL

Risk Neutral-2

• Viewed as economically sound whether a deep and liquid market exists or 

not, provided that the long-term assumptions are set adequately 

• Probably more pro-cyclical than CALM because of the calibration to market 

prices for the term for which a deep and liquid market exists

• There is a concern among some Task Force members that this approach 

may result in a too volatile financial result, and actually may reflect market 

anxiety that is unrelated to the long-term cost of fulfilling a company’s 

obligations



RECOMMENDATIONS

For the short-term

• The Task Force recommends retaining the CALM framework and setting up one 

or more working groups to address the following issues:

1) reviewing the calibration criteria for investment returns

2) providing guidance for the use of approximation methods to account for 

hedging in the calculation of policy liabilities, and

3) providing guidance with respect to potential hedging weaknesses that 

would be reflected in policy liabilities



RECOMMENDATIONS

• With respect to the calibration criteria, a working group would in 
particular:

1. review the current criteria and consider adding criteria for the right tail 
of the distribution

2. review the horizons over which criteria are provided 

3. provide guidance for the projection of future realized volatility of 
equity returns

4. consider the relevance of reflecting the volatility regime prevailing at 
the valuation date in projecting equity returns

5. determine what is the appropriate time step to use in estimating 
volatility in the context of hedging

6. consider the relation between policy liabilities calculated with and 
without taking hedging into account



RECOMMENDATIONS

For the long-term

• The Task Force recommends setting up a new working group with the mandate 
of analysing the merits of the risk neutral method

• To compare CALM and the risk neutral method  in terms of the level and the 
volatility of policy liabilities

• To perform back testing for the 2008-09 period

• To perform an impact study

• To address the issue of reflecting investment in instruments earning a spread 
over risk free rate

• To provide guidance with regards to the determination of the long-term 
assumption for volatility

• To develop a method for incorporating basis risk



CONSIDERATIONS FOR CAPITAL REQUIREMENTS

• Current solvency rules in the context of hedging:

• Explicit approval from OSFI is required before a company may 

recognize any hedge assets in the determination of capital requirement

• The only hedge assets that can be considered in the determination of 

the capital requirement are the hedge assets that are held as of the 

valuation date

• In the absence of OSFI’s approval for reflecting the hedge in the 

determination of capital requirement, the provisions for C-1 risk of 

section 3.7 of the MCCSR guideline apply



CONSIDERATIONS FOR CAPITAL REQUIREMENTS

• The Task Force is of the opinion that the current treatment of hedging in the 

determination of capital requirements is not appropriate

• The impact of only reflecting the hedge instruments held at the valuation 

date is minimal for long-term contracts where a dynamic hedging strategy is 

used. 

• The Task Force acknowledges that accounting for the limitation of dynamic 

hedging in capital requirements is desirable, given all the potential 

weaknesses of such strategy



CONSIDERATIONS FOR CAPITAL REQUIREMENTS

Run-off Approach

• The reflection of hedging under this approach would be achieved with a 

CALM projection that would reflect both the assets held at the valuation 

date and future rebalancing of the assets

• Where volatility is modeled stochastically, this approach is deemed to 

capture the risk of future volatility

• For all other risks related to hedging, OSFI could draw upon the 

approach adopted by the U.S. regulator (VACARM)



CONSIDERATIONS FOR CAPITAL REQUIREMENTS

One-Year Term Horizon Approach

• The solvency buffer is defined such that a company can withstand adverse 
conditions over a one-year time horizon with a very high confidence level 
and have enough assets to sell or run off the business after the year

• A practical method to implement this approach would be to set the solvency 
buffer equal to the impact on the surplus of an instantaneous deterministic 
stress applied at the valuation date

• A direct application of the instantaneous stress method without modification 
is not considered appropriate for segregated funds where a dynamic hedging 
program is place

• A practical solution would be to assume a certain finite number of 
rebalancing points over the one-year horizon



CONSIDERATIONS FOR CAPITAL REQUIREMENTS

• Level of the Terminal Provision

• The one-year horizon method is based on the principle that the risk can be 

eliminated from the balance sheet at the end of the horizon by either 

transferring the risk to a third-party or by implementing an offsetting hedge

• Clearly not realistic for segregated funds

• Therefore, the terminal provision would include margins 



TERM OF THE LIABILITIES

• When a hedging program is in place, the floor of zero still applies at the 
issue of a contract

• However, as per the 2007 Educational Note, negative liabilities are allowed 
at future periods, but “subject to constraints on the amount of profit 
capitalized, consistent with an unhedged position”

• Some companies have interpreted this by allowing policy liabilities to be 
negative only to the extent that the gain from negative policy liabilities is 
offset by cumulative losses from the hedge assets

• The Task Force is concerned that this represents a departure from the 
forward looking principles under CALM 



TERM OF THE LIABILITIES

• A majority of Task Force members are of the opinion that the following 
application of the Bifurcated approach, which does not depend on 
cumulative losses from assets, satisfies the constraints on the 
capitalization of profits stipulated in the 2007 Education Note

1) For each new cohort, the fee income allocated to the guarantee at the time 
of issue would be adjusted such that the initial liability for the guarantee is 
equal to or greater than zero

2) Once established at issue, the adjusted fee income would be kept constant 
throughout the remaining life of the cohort

3) In future periods, the fee income allocated to the guarantee would be the 
one established at issue, and the liability for the guarantee would be allowed 
to move freely up or down, without regard to cumulative gains and losses 
from the hedge assets



NEXT STEPS

• The Practice Council is likely to approve our recommendation for 
the short-term

• Two new working groups reporting to CLIFR will be set up, one for 
the calibration and one for the approximation methods for 
reflecting hedging

• Most of the members of the current Task Force will continue in 
one of the two groups  

• We will ask for paid resources, both consultants and academics

• We are recruiting!!!


