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Members should be familiar with educational notes. Educational notes describe but do not
recommend practice in illustrative situations. They do not constitute standards of practice
and are, therefore, not binding. They are, however, intended to illustrate the application (but
not necessarily the only application) of the Standards of Practice, so there should be no
conflict between them. They are intended fo assist actuaries in applying standards of
practice in respect of specific matters. Responsibility for the manner of application of
standards of practice in specific circumstances remains that of the member in the life
insurance practice areaq.
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Memorandum

To: Members in the life insurance practice area

From: Phil Rivard, Chair
Practice Council

Edward Gibson, Chair
Committee on Life Insurance Financial Reporting

Date: November 30, 2012

Subject: Educational Note: Guidance for the 201
Liabilities of Life Insurers

INTRODUCTION

The purpose of this educational note is to provide
the valuation of the 2012 year-end insurance

Insurance Contract

aries in several areas affecting
ilities of life insurers for Canadian
rposes. The educational note provides an
update on recently published experience gudie idance in this educational note represents
a majority view of the members of _th e on Life Insurance Financial Reporting
(CLIFR) of appropriate practice co he Standards of Practice.

In accordance with the Canadian

r that a “practice which the educational notes describe for a
the only accepted practice for that situation and is not necessarily
111ustratetheapphcatlon(but not necessarily the only application) of the standards, so there
should be no conflict between them.”

At the 2012 CIA Annual Meeting and the 2012 Seminar for the Appointed Actuary, CLIFR had
presented a proposal for expanded guidance with respect to stochastic interest rate scenarios
which would provide actuaries with a broader range of approaches to the valuation of liabilities.
As noted in section 4, the Actuarial Standards Board (ASB) has established a designated group
with the mandate to review economic reinvestment assumptions and strategies for insurance
contract valuations under CALM. In addition, CLIFR expects to issue additional guidance in
2013 with respect to modelling of liabilities.
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Due to the uncertainty of the direction of guidance changes in 2013 from the ASB and the CIA,
the Practice Council was reluctant to introduce changes to stochastic interest rate guidance in
2012, so the 2011 guidance was preserved in that section.

GUIDANCE TO MEMBERS ON SPECIFIC SITUATIONS

From time to time, CIA members seek advice or guidance from CLIFR. Both the CIA and CLIFR
strongly encourage such dialogue. CIA members would be assured that it is proper and
appropriate for them to consult with the chair or vice-chair of CLIFR.

CIA members are reminded that responses provided by CLIFR are intended to assist them in
interpreting CIA standards of practice, educational notes, and Rules of Professional Conduct, and
in assessing the appropriateness of certain techniques or assumptions. A response from CLIFR
does not constitute a formal opinion as to whether the work in question is in compliance with the
CIA Standards of Practice. Guidance provided by CLIFR is not binding upon the member.

RECENT GUIDANCE
The following revisions to the Standards of Practice have been apf Bhe last 12 months:

e Final Standards of Practice: Changes to the Standayg® @ General Standards of

e Educational Note: Valuation of Univer ance Contract Liabilities (February
2012);

e Research Paper: Calibration of Equity r Segregated Fund Liabilities (February
2012);

e Educational Note: Reflectio in Segregated Fund Valuation (May 2012); and

e FEducational Note: Investmellt Retur@ ASSumptions for Non-Fixed Income Assets for Life
Insurers (March 2011),

For your convenience all q gioublications can be found on the CIA website in the Members
Site (Organization > PractiSgC
Insurance Financial R ing) W
be found in appendix

In addition, CLIFR expe®s to publish the following educational notes or research papers in the
near future.

e Educational Note on Future Income and Alternative Taxes;
e (alibration of Stochastic Interest Rate Models Phase II; and
e (alibration of Fixed-Income Returns for Segregated Fund Valuation.

Some guidance provided last year is still appropriate, and has been duplicated in this educational
note. Other guidance has been modified, either to reflect recent developments or to improve
clarity.


http://www.actuaries.ca/SOP_Doc/2000_Insurers/Part_2000_Jan_2012_E.pdf
http://www.actuaries.ca/members/publications/2012/212012e.pdf
http://www.actuaries.ca/members/publications/2012/212004e.pdf
http://www.actuaries.ca/members/publications/2012/212027e.pdf
http://www.actuaries.ca/members/publications/2011/211027e.pdf
http://www.actuaries.ca/members/publications/2011/211027e.pdf
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The topics covered herein are:

1. Experience StUdIes (MOAIfIEA) .........c..oocueevveeciiiiiiieiieciieeie ettt ettt 5
2. Life insurance and annuity mortality (modified) ............cccocceevieiiiecieniiieiieiieeieeeee e, 5
3. Accident and sickness insurance mortality and morbidity (ew) .........c.ccccvevieviienienciieniiennen, 6
4. Scenario assumptions—interest rates (MOAIfIEd)..........ccccueeeeueeecieeeiiieeiieeecie et 6
5. Other €cONOMIC ASSUMPLIONS (FEW) ..ccuvvieuvieiiieiiereieeiieniieereesteeteesaeeseessseeseessseesseessseeseessseenns 8
6. The application of the CALM to participating business (ZE€W)........cc.eevveeereesiresveenreenveenrreneneenn. 9
7. Future income and alternative taxes and harmonization of sales taxes (modified).................... 10
8. International financial reporting standards (IFRS) (unchanged).............ccccoeeeuveevvvcrvinnnnnnnnne. 11
9. Segregated funds (MOIfIEd) ..........ccoveeeieieeiiieee ettt e aee e ebee s easeeen

Appendix A: Example of scenario assumptions—interest rates
Appendix B: CIA guidance ...........cooceevviiniiiiiiinienienieeicciceecneeny

&
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1. EXPERIENCE STUDIES (modified)
The Research Committee has published the following studies.

Mortality Study — Canadian Standard Ordinary Life Experience 2009-2010 (August
2012)

http://www.actuaries.ca/members/publications/2012/212070e.pdf

http://www.actuaries.ca/members/publications/2012/212069e.pdf

These annual reports submitted by the Individual Life Experience Subcommittee of the
Research Committee detail the inter-company mortality experience for Canadian standard
ordinary life insurance policies. These studies reflect the mortality experience of Canadian
standard individual ordinary insurance issues studied between the 2009 and 2010
anniversaries. The CIA 86-92 and CIA 97-04 mortality tables were used to calculate the
expected death claims for males and females and for smoker/non-smoker distinctions

separately.
Canadian Individual Annuitant Mortality Experien ears 2000 to 2009

(August 2012)

The study reflects the experience of Canadian i

in the study are primarily policies in payout stat ome cases experience during
the deferred period has been included pr the policy has no cash value and the
policy cannot be changed.

Critically Canadian: Canadian Critical tandalone Base Incidence Tables (July
2012)

This research paper derivesghci tes from general population sources for each of
the most common or claim triggers (impairments/conditions/surgical
procedures) found in dian individual standalone critical illness insurance
contract.

Study on Cagadian
(October 2011

The October 20 N€study is an update of the earlier termination study done by the Group
Life and Health §Experience Subcommittee of the Research Committee. This study
includes data from some additional insurers as well as data for the 1996 and 1997 years.
The graduated tables that have been produced reflect the average experience for the 1988—
1997 periods and do not include any margins. A number of tables are included; for
example:

up long-term disability termination experience (1988-1997)

1. Disabled recovery (Québec/Non-Québec, unisex); and
ii. Disabled mortality (Québec/Non-Québec, gender specific).

2. LIFE INSURANCE AND ANNUITY MORTALITY (modified)

The CIA’s Research Committee has constructed and published the CIA 97-04 mortality tables for
Canadian individual life insurance business and, in addition, has published two sets of experience
studies using these tables to develop expected death claims, 2011 and 2012. The actuary would
consider reviewing the impact of these tables on the valuation of the insurance contract liabilities.


http://www.actuaries.ca/members/publications/2012/212070e.pdf
http://www.actuaries.ca/members/publications/2012/212069e.pdf
http://www.actuaries.ca/members/publications/2011/211066_Tables_86_92e.pdf
http://www.actuaries.ca/members/publications/2011/211067_Tables_97_04e.pdf
http://www.actuaries.ca/members/publications/2012/212063e.pdf
http://www.actuaries.ca/members/publications/2012/212059e.pdf
http://www.actuaries.ca/members/publications/2011/211103e.pdf
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On July 12, 2011, the ASB published the Final Revised Standards of Practice for the Valuation of
Insurance Contract Liabilities: Life and Health (Accident and Sickness) Insurance (Subsection
2350) Relating to Mortality Improvement and a Final Communication of a Promulgation of
Prescribed Mortality Improvement Rates Referenced in the Standards of Practice for the
Valuation of Insurance Contract Liabilities: Life and Health (Accident and Sickness) Insurance
(Subsection 2350).

In addition, on September 23, 2010, CLIFR published the Mortality Improvement Research Paper
that provides a rationale for the proposed insurance and annuity mortality improvement rates.
This paper references the results of a research study commissioned in 2004 by CLIFR in concert
with the Society of Actuaries (SOA). The final report of this study is available on the CIA
website or at the SOA website.

The new approach outlined in these documents incorporates a minimum insurance contract
liability basis with respect to the mortality improvement assumptlon for both insurance and
annuity business. This minimum insurance contract liability is ¢ acd by performing two

valuations using different mortality improvement scenarios, Qng the scenario that
produces the highest insurance contract liability, on a n ; #hce basis, and at an
only specific reference to

appropriate level of aggregation. In this context, “approprj
aggregate annuities with life

of the actuary, and considering the circumstances of th
aggregation in the promulgation is that “It would be inapfgop

insurance business.”
ith coiwts of these mortality improvement
r [§2011. In particular, the memorandum that

ractice in July 2011 includes a discussion of

The actuary is encouraged to be familiar
documents, which had an effective date of Oct
accompanied the release of the revised Stfgda
issues raised during this process.

3. ACCIDENT AND SICKNESYINSU

E MORTALITY AND MORBIDITY (new)

The committee work to devyB provement did not consider accident and sickness
business mortality improvgq @ I morbidity trends directly. The actuary may consider mortality
improvement as described 1"gfCtion 2 for accident and sickness insurance active lives for 2012
year-end insurance c ities and for 2013 year-end we anticipate that the actuary would
apply such mortality ent. This approach does not apply to accident and sickness
insurance non-active liv

The current Standards of Practice do not preclude the actuary from assuming morbidity trends for
accident and sickness business. If the actuary has a credible basis for determining morbidity
trends, the actuary may include this in determining the insurance contract liabilities.

4. SCENARIO ASSUMPTIONS—INTEREST RATES (modified)
Prescribed Scenarios

The actuary is reminded that, according to paragraph 2330.30 of the Standards of Practice,

of 1nterest rates would be largely dependent on the perlod of time being considered. Other


http://www.actuaries.ca/members/publications/2011/211070e_clean.pdf
http://www.actuaries.ca/members/publications/2011/211070e_clean.pdf
http://www.actuaries.ca/members/publications/2011/211070e_clean.pdf
http://www.actuaries.ca/members/publications/2011/211072e.pdf
http://www.actuaries.ca/members/publications/2011/211072e.pdf
http://www.actuaries.ca/members/publications/2011/211072e.pdf
http://www.actuaries.ca/members/publications/2011/211072e.pdf
http://www.actuaries.ca/members/publications/2010/210065e.pdf
http://www.actuaries.ca/members/organization/PC/LIFR/cia-mortality-rpt.pdf
http://www.soa.org/Research/Experience-Study/Ind-Life/Mortality/cia-mortality-rpt.aspx
http://www.actuaries.ca/members/publications/2011/211071e.pdf
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plausible scenarios would include parallel shifts up and down as well as ﬂattening and

default risk range from 50% to 200% of the actual premiums at the balance sheet date.”

The actuary is reminded that for the base scenario, paragraph 2330.09.1 of the Standards of
Practice states that . . . the premiums for default risk at all durations, would be consistent with
the current investment strategy and risk premiums available in the market at the balance sheet
date.” Similar wording applies for scenario 9 (see paragraph 2330.29 of the Standards of
Practice). For the base scenario, and by extension scenarios 7 and 8, and for scenario 9, the
premiums for default risk would remain at the balance sheet date level over the projection period.
If the actuary would like to test the impact of alternate risk premium patterns, this can be done via
the other scenarios. For example, the actuary could examine a cyclical approach to setting
assumptions and margins.

In applying premiums for default risk (spreads) in prescribed scenarios 7 and 8, the actuary may
choose to adjust only the underlying risk-free rates, while maintaj e premium for default
risk unchanged across these scenarios, since the scenarios exg@ k movements to the
underlying risk-free rates, without also shocking the spreads.

based on rates through June 2012 a lower bou
levels for a period of time, the lower bound wi

ould be equal to the forward interest rates
rve at that date, for the first 20 years after the
balance sheet date”. In order to d@ermincghe¥20-year forward rates out to year 20, a 40-year
i iskifree interest rates are generally not observable in the
30 years) and are highly influenced by supply and
ble horizon. It is, therefore, acceptable to retain the rlsk-

market for very long ter
demand toward the end o

served spot rate and calculate forward rates consistent with that

assumption. An example\§f the process used to derive forward rates is presented in appendix A.

Stochastic Scenarios

In December 2009, CLIFR published the educational note Calibration of Stochastic Interest Rate
Models Phase I, which covers long-term risk-free rates. CLIFR encourages actuaries to review
this. Work on Phase II, calibration of short- and medium-term risk-free rates, and calibration of
the slope of the yield curve has been presented at the 2012 CIA Annual Meeting and the 2012
Seminar for the Appointed Actuary, and a revised educational note is expected to be released in
early 2013. Work on Phase III, calibration of premiums for default risk, will continue into 2013.

In addition, the ASB has established a designated group with the mandate to review economic
reinvestment assumptions and strategies for insurance contract valuations under CALM,
particularly for cash flows beyond the term of readily available fixed liquid assets (20 to 30 years
for the primary jurisdictions under consideration). In particular, this group will explore
alternatives for dealing with the following:


http://www.actuaries.ca/members/publications/2009/209122e.pdf
http://www.actuaries.ca/members/publications/2009/209122e.pdf
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e Closer alignment of the guidance for deterministic scenarios and the guidance for
stochastic testing;

e Considerations on the determination of net credit spreads (after provisions for default and
market movements) over risk-free rates for all asset classes and scenarios; and

e (Considerations on the range of practice of investment strategies and asset mixes,
particularly for durations beyond 20 to 30 years from the valuation date.

The ASB expects to publish a notice of intent within three months, and is currently targeting the
release of an exposure draft by mid-2013.

In the context of stochastic testing, the conditional tail expectation (CTE), CTE (60) to CTE (80),
defines the range of the insurance contract liabilities (paragraph 2320.51 of the Standards of
Practice). For products that are supported by investments in long-term risk-free assets, and
therefore fit within the Phase I framework, it would be possible to utilize risk-free interest rate
models in the valuation that satisfy the calibration criteria, and in t N, CTE (60) to CTE (80)
of the stochastic results may be used as long as the resulting liabgi pter than that obtained

e).

with insurance contract liabilities that are sensitive to s
any other situations that do not fit within the Phase I fra d for interest rate models that
do not satisfy the calibration criteria or that in
would perform scenario testing using the nige cenarios in addition to the testing
insurance contract liabilities at least equal
to the result under the worst prescribed

liability that is less than that require e worst prescribed scenario would be supported by

including any parameters required, is appropriately
selected for use in insurance contract liabilities for Canadian life insurance

financial repo
enarios encompasses the nine prescribed scenarios;

ters are reviewed to confirm their appropriateness if the insurance
contract liabilitie® required under the worst prescribed scenario are greater than the
insurance contract liabilities at CTE (80); and

e The insurance contract liability is at least equal to the result under both the base scenario
and prescribed scenario 9.
5. OTHER ECONOMIC ASSUMPTIONS (new)
Real Estate Returns

When developing the real estate returns assumption and considering the data in the Report on
Canadian Economic Statistics, table 7, the actuary would note that the data between 1973 and
1985 come from Morguard Investments, 1985-1999 are based on the Russell Canadian Property
Index (RCPI), and 2000 onwards are based on the REALpac/IPD Canada Property Index. The
actuary would not consider the Morguard Investments data since they are approximately 1/15"



http://www.actuaries.ca/members/organization/PC/IP/212024e.pdf
http://www.actuaries.ca/members/organization/PC/IP/212024e.pdf
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the size of the more recent dataset and there is little information on the split between
income/capital appreciation in this dataset.

Reinvestment in Non-Fixed-Income Assets

Paragraph 2330.12 of the Standards of Practices states in part:

controls investment decisions and if such reinvestment is consistent with its
investment policy . . .”

The purpose of this paragraph is to restrict investment in non-fixed-jggame investments based on
the level of such investments in place at the balance sheet date. ph can be interpreted
in one of two ways. It can be seen to either restrict the propogio™Rg cash flow reinvested
the proportion of non-
er interpretation, future

reinvestments are restricted to the level present at the b
any future date is not restricted. In the latter inte
non-fixed-income investments is not restricted

ount reinvested each period in
ure date the projected amount on the
date. The actuary would be clear as
onditions of this paragraph are met.

flows for the period are positive or negative). This
Bt taking into consideration any business that could be

disinvestment is not limited to non-debt instruments acquired after the valuation date.”

Since the future investment return assumption for non-fixed income investments is generally
greater than that for debt instruments, and since non-fixed income investments do not mature, the
proportion will tend to increase at later durations if not divested. This could result in the
proportion of non-fixed-income investments increasing to a level beyond the limits specified in
the company investment policy. The actuary would ensure that the level of non-fixed-income
investments remains within company investment policy at all durations for all scenarios tested.

6. THE APPLICATION OF THE CALM TO PARTICIPATING BUSINESS (new)

For participating policies, given the pass-through nature of the business, many actuaries calculate
insurance contract liabilities using the policy premium method (PPM) along with interest rate
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testing as an appropriate approximation to the Canadian asset liability method (CALM). The
interest rate assumption used in the valuation is often based on the interest rate assumption used
in the policy dividend scale with some margins.

The rationale behind the approximation methodology is that most adverse experience is
ultimately passed through to the policyholders except in very unusual circumstances.

According to paragraph 2320.49 of the Standards of Practice:

The actuary is reminded that an approximation would be validated periodically to ensure its
continued appropriateness and the ability of the dividends to ofgmmgythe adverse experience
including the interest rate risk reflected in the CALM scenarios, Qv would consider the
level of materiality in determining the frequency of testing.

The actuary is also reminded that there is a risk that adg€rscgkperMfice might not be passed
through to the policyholders on a timely basis and tha er gfPconstraints may preclude a
complete pass through as defined in paragraph 2320.37 ofghe ards of Practice:

nario would be consistent with the

“The selected policy dividend scales in a

7. FUTURE INCOME

SALES TAXES

The revised educatio Future Income and Alternative Taxes that was originally
published in 2002 will Ypublished shortly. The revised version will reflect the introduction of
the CICA section 3855%nd the related new legislation. The educational note will also be
expanded to provide additional guidance on, and examples of, calculation methods for the
provision for future taxes in the context of the CALM framework.

RNATIVE TAXES AND HARMONIZATION OF

CLIFR reminds the actuary of the following recent changes in sales taxes:
a. The HST introduced in British Columbia on July 1, 2010, has been repealed. The target
date for this change is April 1, 2013.

b. Québec has modified its provincial sales tax rate. The provincial tax rate increased from
7.5% to 8.5% on January 1, 2011, and 9.5% on January 1, 2012.

c. Québec has announced a temporary increase in compensatory tax on insurance premiums
0f 0.2% (from 0.35% to 0.55%) starting March 31, 2010, and ending on March 31, 2014.

d. Québec has announced that as of January 1, 2013, financial services will become exempt
under the QST system, as is the case in the GST/HST system. As of this date, suppliers of

10


http://www.actuaries.ca/members/publications/2002/202065e.pdf
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financial services will no longer be entitled to a refund of QST paid on their purchases of
goods and services. We are waiting for the details of the legislation and the impact on
financial institutions will vary depending on whether they are considered to be “selected
listed financial institutions”.

e. Québec has also announced that as of January 1, 2013, the base rate of compensatory tax
on insurance premiums of 0.35% will be eliminated. The temporary increase of 0.2%
mentioned above will increase to 0.3% and remain in effect until March 31, 2019.

f. The Prince Edward Island PST will be harmonized with the federal goods and services tax
to become the HST, effective April 1, 2013.

The actuary would consider the implications of these changes in valuing insurance contract
liabilities. Examples include updating expense studies to reflect HST and the valuation of
segregated funds where the cost of the guarantees may be increased as a result of lower fund
values due to increased fees.

The Standards of Practice do not provide guidance on the ca bd or assumptions for
g CLIFR published an
educational note, Valuation of Gross Policy Liabilitie inswrance Recoverables, which
describes considerations in the valuation and presentatio i

the net insurance contract liabilities are not expec Wl he educational note includes a
list of references to other relevant publications.

9. SEGREGATED FUNDS (modified) \

Calibration

New calibration criteria for equity gfturns w romulgated in July 2012. A research paper that

provides the rationale for the new pgomulgafd calibration criteria has been published in February
2012.

ing calibration criteria for returns of fixed-income funds.
or modelling such funds. The calibration criteria for fixed-income
ated in 2013. Criteria covering the left tail of fixed-income
returns at the one-, five 20-year horizons for three different initial bond yields are being
developed. Criteria for tifg right-tail at the one-year horizon will also be provided. Criteria will be
provided for Canadian an® U.S. broad-based fixed-income funds, and qualitative guidance will be
provided for other types of fixed-income funds.

A working group is curre
There is currently no guidan
funds are expected t

Finally, the working group is also expected to provide guidance in 2013 on the modelling of
future realized volatility in the context when a hedging program is in place.

One aspect of the modelling of investment returns that will not be covered by the calibration
working group is the treatment of foreign exchange risk. The calibration criteria are applicable to
investment returns in local currency. Therefore, additional considerations are needed to allow for
the impact of foreign exchange rates. According to the report of the CIA Task Force on
Segregated Fund Investment Guarantees (March 2002), it may be appropriate to have separate
parameters for the market index and for the foreign exchange rate, especially when a currency has
depreciated or appreciated significantly in the historical period. This trend may not continue in
the future, so an explicit currency exchange model may be suitable.

11


http://www.actuaries.ca/members/publications/2010/210086e.pdf
http://www.actuaries.ca/members/publications/2002/202012e.pdf
http://www.actuaries.ca/members/publications/2002/202012e.pdf
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Historically, the value of the U.S. currency relative to the Canadian currency has been negatively
correlated with U.S. returns in local currency, which results in a volatility of the S&P 500 that is
lower in the Canadian currency than in the local (U.S.) currency. This led some actuaries to
consider that a safe approach for calibrating a model for returns of a U.S. fund in Canadian
currency is to use historical U.S. returns in local currency without adjustment for foreign
exchange risk. There is no theoretical consensus, however, on the existence of and the nature of
the relationship between stock prices and exchange rates. The actuary is reminded that the
negative correlation observed in the past will not necessarily persist in the future, and is
encouraged to analyse the impact of the foreign exchange modelling on insurance contract
liabilities.

Please see Currency Risk in the Valuation of Policy Liabilities for Life and Health Insurers for
more information.

Hedging

Canadian asset liability method to policies in groups
management practice for allocation of assets to liabili
2330.05 of the Standards of Practice states that, “The invdg¢me
be consistent with the insurer’s current investme N

PRgimation methods to account for hedging in
the insurance contract liabilities, consistgnt widthAbove references, and that also provides
gifgpweaknesses in insurance contract liabilities,
Guidance for the 2011 Valuation of Insurance
ote, the actuary would recognize hedging in the
calculation of insurance contragialiaMgliti late 2012.

at negative insurance contract liabilities after issue are
Maints on the amount of profit capitalized, consistent with an
panies have interpreted this by allowing insurance contract
liabilities to be negatiWg only to the extent that the gain from negative insurance contract
liabilities is offset by cun®lative losses from the hedge assets. CLIFR’s view is that the following
approach, which does not depend on the past performance of hedge assets, is consistent with the
aforementioned statement. For a new cohort, the fee income allocated to the guarantee at the time
of issue would be adjusted such that the initial insurance contract liability for the guarantee is
equal to or greater than zero. Once established at issue, the adjusted fee income would be kept
constant throughout the remaining life of the cohort. In future periods, the fee income allocated to
the guarantee would be that 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. A numerical example is provided in section 7.2 of the report of the Task Force on
Segregated Fund Liability and Capital Methodologies.

allowed, but “subjec
unhedged position”.

In the case of a company implementing a hedging program for an in-force block of business, the
same principle as for new business would apply, i.e., fee income allocated to the guarantee would
be such that the liability for the guarantee post hedging is equal to or greater than zero. In future

12


http://www.actuaries.ca/members/publications/2009/209121e.pdf
http://www.actuaries.ca/members/publications/2012/212027e.pdf
http://www.actuaries.ca/members/publications/2011/211110e.pdf
http://www.actuaries.ca/members/publications/2011/211110e.pdf
http://www.actuaries.ca/members/publications/2007/207109e.pdf
http://www.actuaries.ca/members/publications/2007/207109e.pdf
http://www.actuaries.ca/members/publications/2010/210053e.pdf
http://www.actuaries.ca/members/publications/2010/210053e.pdf
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periods, the fee income allocated to the guarantee would be that established at the inception of the
hedging program.

Volatility

The general practice for estimating the parameters of stochastic models for equity returns is to use
a time series of monthly equity returns as data. The volatility of equity returns obtained using this
approach is consistent with the historical monthly volatility of equity returns. It is important to
note that the historical volatility of equity returns varies depending on the time step used to
estimate the volatility. The observed volatility tends to decrease as the time step increases; e.g.,
the monthly volatility is historically lower than the daily volatility. This can be explained by
negative correlations between daily returns: negative daily returns would tend to be
counterbalanced by positive daily returns, which dampens the volatility observed over monthly
periods. Using monthly data to estimate the parameters of an equity model is appropriate in the
context where no hedging program is in place. However, the cost of hedging guarantees is a
function of the volatility of the underlying assets over a time step gonding to the frequency
of rebalancing. The cost of hedging for a company rebalancing itg
will depend on the daily volatility of equity returns. This co puld gerefore underestimate
the cost of hedging by assuming a monthly volatility. The )
of rebalancing of a hedging program for determining th 4y ofgquity returns.

Bifurcated Approach
Paragraph 2320.08.2 of the Standards of Practi

ge from period to period.”

d to the client, a portion of this change could be
of the liabilities provisions in the Standards of

to the situation where the insurance contract liabilities for
egative because a hedging program is in place. The spirit of the
llow negative insurance contract liabilities only where there is
¢ nedge assets. Therefore, an increase in the fee allocated to the
guarantee would not reqQlt in negative insurance contract liabilities, or would not render the
insurance contract liabilitits more negative, except where there is a corresponding adverse change
in actuarial assumptions. The change in actuarial assumptions need not be perfectly synchronized
with the change in the fee allocated to the guarantee. For example, a company could react to an
increase in the cost of hedging by increasing the fee charged to the clients a few months after the
increase in cost has been recognized in insurance contract liabilities. The increase in fees could be
allocated to the guarantee in this example.

A special consideration w
the guarantee are alloged to
guidance related to he 1
an opposite movemen
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APPENDIX A: EXAMPLE OF SCENARIO ASSUMPTIONS—INTEREST RATES

Scenario

Description

Prescribed Interest Rate Scenarios

© oo ~NOo OB WN -0

Base Interest Rate Scenario (forward rates based on the current yield curve grading to long term average)
Move to 90% of Current by Year 1; to Prescribed Minimums by Year 20

Move to 110% of Current by Year 1; to Prescribed Maximums by Year 20

Yield Curve Movements In Full Cycles (Up/Down/Up/Down/Up/Down)

Yield Curve Movements In Full Cycles (Down/Up/Down/Up/Down/Up)

Inversions and Yield Curve Movements In Full Cycles (Up/Down/Up/Down/Up/Down)

Inversions and Yield Curve Movements In Full Cycles (Down/Up/Down/Up/Down/Up)

Move to 90% of Scenario 0 by Year 1; 90% of Scenario 0 thereafter

Move to 110% of Scenario 0 by year 1; 110% of Scenario 0 thereafter

Current yield curve persists

2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012

Prescribed Ultimate and Minimum Long Rate - Sample Calculation

SELECTED GOVERNMENT OF CANADA BENCHMAFRON

culation as of:  June 30th, 2012

SEMI-ANNUAIOND YIELDS - PERCENT
Aug Sep Oct Nov Dec
5.58 543 5.63 5.58 542

Jan Eeb Mar
5.49 5.46 5.58
5.23 5.09 5.04
4.74 4.76 4.77
4.20 4.15 4.23

Rounded To Nearest 0.10
90% and Rounded To Nearest 0.10

120 Month Average - Effective AnnUal
60 Month Average - Effective Annual
Average of 2 Averages

74
.65

544 523 538 529 520
515 504 500 490 492
412 421 437 418 402
467 420 407 424 402 410
456 449 444 450 438 423 418
405 416 401 413 427 394 345
391 405 390 384 39 385 407
365 377 347 333 350 365 354
350 353 335 310 283 302 269 250
233 232 |

S.a

3.68

430 * Averages taken from annualized form of above rates.
3.72  e.g.Jun 2012 rate = (1+0.0232/2)*2 = 2.33%.

4.00 <=Base Scenario 40+ Rate
3.60 <=Prescribed Scenario Long Term Minimum
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Par Yields, Spot Rates, Forward Spots, and Forward Par Yields

Define a spot rate z as the yield on a zero-coupon bond maturing in n periods.
Given an observed par yield curve p the spot curve z is derived recursively:

n

Formula 1:
(1 aF pn)

Define a forward spot F(n,m) as the zon a zero purchased m periods from now.
Given a spot curve 3, the implied Forward spots F(n,m) are derived via the relation:

myn %
F(n,m) = {M} -1

1+z,)"

Formula 2:

The corresponding forwardpar yields FP(n,m) are then derived via the formula

—n
Formula 3: FP(n,m) = M

> (14 Flkam)*

n
k=]

A sample process is outlined below; sample 1- and 20-year rates are illustrated at righ}

Construction of Implied Forward Par Yield Curves - Steps
Step 1: Obtain current par yield curve from an appropriate source (e.g. Bloomberg)
Step 2: Interpolate the par yield curve where yields are not directly availabl

Step 3: Derive the equivalent spot rate curve using Formula 1.

Step 4: Determine the year between 20 and 30 at which the spo
reaches its maximum. Extend this rate out indefjite

Step 5: Derive the implied forward spots using Fg

Step 6: Determine the equivalent implied forward palg@s using Formula 3.

Notes

1. Maximum spot =|_2.487% | at term = . Extend from this point out.

2. For each term, thetime-0 forward spot equals the observed spot for that term.
3. For each term, theultimate forward spot equals the observed "horizon" spot.
4. For each term, only the first 20 forwards are used in the Base Scenario.

lllustration: 1- and 20-yr Terms

Observed Rates by Term
June 30th, 2012 (Bloomberg)

Par Spots  Adj Spot
0
1 0.982%  0.982% 0.982%
2 1.027%  1.027% 1.027%
3 1.079%  1.080% 1.080%
4 1.214%  1.217% 1.217%
5 1.247%  1.250% 1.250%
6 1.356%  1.362% 1.362%
7 1.464%  1.475% 1.475%
8 1.558%  1.574% 1.574%
9 1.651%  1.673% 1.673%
10 1.745%  1.773% 1.773%
" 1.802%  1.834% 1.834%
12 1.858%  1.895%
13 1.915% 1.95%4
14 1972% 2.0
15
16 ke
17 b
18 %
19
20

2.434% 2.434%
2.446% 2.446%

2. 2.459% 2.459%
2.363%__2.473% 2.473%
2.376% _ 2.487°%4 2.487%
2.369%  2.472% 2.487%
2.362%  2.458% 2.487%
2.355%  2.445% 2.487%
2.348%  2.431°% 2.487°
2.3M1%  2.418% 2.487°
31 2.341%  2.415% 2.487%
32 2.341%  2.413% 2.487%
33 2.341%  2.411% 2.487%
34 2.341%  2.409% 2.487%
35 2.341%  2.407% 2.487%
36 2.341%  2.405% 2.487%
37 2.341%  2.403% 2.487%
38 2.341%  2.402° 2.487%
39 2.341%  2.400% 2.487°
40 2.341%  2.399% 2.487%
41 2.341%  2.397%) 2.487%
42 2.341%  2.396% 2.487%
43 2.341%  2.395% 2.487%
44 2.341%  2.393% 2.487%
45 2.3M1%  2.392% 2.487°

all rates annualized

Implied Forwards by Year

Spots Par Yields

0.982% 2.422%
1.072% 2.507%
1.185% 2.589%
1.630% 2.668%
1.384% 2.726%
1.924% 2.798%
2.156% 2.826%
2.264% 2.843%
2.471% 2.854%
2.683% 2.855%
2.441% 2.845%
2.573% 2.847%
2.707% 2.843%
845% 2.832%
86% 2.814%
31% 2.789%
8280% 2.757%
3.435% 2.717%
3.595% 2.670%
3.761% 2.615%
2.674% 2.551%
2.709% 2.542%*
2.745% 2.531%
2.782% 2.518%
2.820% 2.503%
2.487% 2.487%
2.487% 2.487%
2.487% 2.487%
2.487% 2.487%
2.487% 2.487%
2.487% 2.487%
2.487% 2.487%"°

0.982% 2.312%
1.072% 2.408%
1.185% 2.502%
1.630% 2.595%
1.384% 2.664%
1.924% 2.753%
2.156% 2.797%
2.264% 2.827%
2471% 2.852%
2.683% 2.863%
2.441% 2.861%
2.573% 2.875%
2.707% 2.880%
2.845% 2.877%
2.986% 2.864%
3.131% 2.841%
3.280% 2.808%
3.435% 2.764%
3.595% 2.709%
3.761% 2.642%
2.674% 2.564%
2.709% 2.553%*
2.745% 2.541%
2.782% 2.525%
2.820% 2.507%
2.487% 2.487%
2.487% 2.487%
2.487% 2.487%
2.487% 2.487%
2.487% 2.487%
2.487% 2.487%
2.487% 2.487%
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20-year Annual Effective Yields to Maturity

by Scenario and Projection Year

= Observed 20-yr rate @ valuation date

= Implied 20-yr forward par rates
= Smoothly interpolated rates
= Ultimate or nodal rate/spread

Assumptions a.e.
Observed 20-yr rate @ valn date: 2.313
Ultimate 20 Year Yield Rate: 4.00
Initial Spread: 1.00)

Projection Government Par Yield Curves (annualized) Gross Spread over Governments Gross Portfolio Par Yields (annualized)
Yr (eoy) 0 1 2 3 486 7 8 9 0 16 7 8 9 0 1 2 36 17 8 9
0 2.312 2.312 2.312 2.312 2.312 2.312 2.312 2.312 1.00 1.00 0.90 1.10 1.00 331 331 331 331 321 341 3.31
1 2408 2.08 254 360 360 217 265 231 1.00 0.95 0.90 1.10 1.00 341 3.03 349 455 3.07 375 3.31
2 2502 216 297 4.60 460 225 275 2.31 1.00 0.90 0.90 1.10 1.00 350 3.06 3.87 550 3.15 3.85 3.31
3 2595 224 339 560 560 234 285 2.31 1.00 0.85 0.90 1.10 1.00 359 3.09 424 645 324 395 3.31
4 2664 232 3.82 6.60 660 240 293 231 1.00 0.80 0.90 1.10 1.00 366 3.12 462 740 3.30 4.03 3.31
5 2.753 240 424 760 760 248 3.03 2.31 1.00 0.75 0.90 1.10 1.00 375 315 499 835 338 4.13 3.31
6 2797 248 4.66 8.60 860 252 3.08 231 1.00 0.70 0.90 1.10 1.00 380 3.18 536 9.30 342 4.18 3.31
7 2.827 256 5.09 9.60 960 254 3.11 2.31 1.00 0.65 0.90 1.10 1.00 383 321 5741025 344 421 3.31
8 2.852 264 551 10.60 10.60 257 3.14 2.31 1.00 0.60 0.90 1.10 1.00 385 324 6.1111.20 347 424 3.31
9 2.863 272 594 9.60 960 258 3.15 2.31 1.00 0.55 0.90 1.10 1.00) 386 3.27 6.49 10.15 3.48 425 3.31
10 2.861 280 6.36 8.60 860 258 3.15 2.31 1.00 050 0.90 1.10 1.00 386 3.30 6.86 9.10 348 425 3.31
11 2.875 288 6.78 7.60 7.60 259 3.16 2.31 1.00 045 0.90 1.10 1.00 3 723 8.05 349 426 3.31
12 2.880 296 7.21 6.60 6.60 259 3.17 2.31 1.00 040 0.90 1.10 761 7.00 349 427 3.31
13 2.877 304 763 560 560 259 3.16 2.31 1.00 0.35 0.90 1.10 798 595 349 426 3.31
14 2.864 312 806 460 460 258 3.15 231 1.00 030 0.90 1.10 836 4.90 348 425 3.31
15 2.841 320 848 3.60 360 256 3.13 2.31 1.00 025 0.90 1.1Q 8.73 3.85 346 4.23 3.31
16 2.808 328 890 4.60 460 253 3.09 231 1.00 0.20 0.90 9.10 4.80 343 4.19 3.31
17 2764 336 9.33 560 560 249 3.04 231 1.00 0.15 0.90 948 575 339 4.14 3.31
18 2709 344 975 6.60 6.60 244 298 231 1.00 0.10 0.9 54 985 6.70 3.34 4.08 3.31
19 2.642 352 1018 7.60 7.60 238 2.91 2.31 1.00 0.05 0.90 64 3.57 1023 7.65 3.28 4.01 3.31
20 2.71 3.60 10.60 8.60 8.60 244 298 2.31 1.00 . 3.71 3.60 1060 860 3.34 4.08 3.31
21 2.77 3.60 1060 9.60 9.60 249 3.05 2.31 1.00 1.00 3.77 3.60 1060 960 3.39 4.15 3.31
22 2.84 3.60 10.60 10.60 10.60 2.55 3.12 2.31 1.00 1.00 3.84 3.60 10.60 10.60 3.45 422 3.31
23 290 3.60 10.60 9.60 9.60 2.61 3.19 2.31 119 1.00 390 3.60 1060 960 3.51 429 3.31
24 2.97 3.60 10.60 860 860 267 326 2.31 1.10 1.00) 397 3.60 1060 860 3.57 4.36 3.31
25 3.03 3.60 1060 7.60 760 273 3.33 1.10 1.00) 403 3.60 10.60 7.60 3.63 4.43 3.31
26 3.09 3.60 1060 6.60 6.60 2.79 1.10 1.00) 409 360 10.60 6.60 3.69 4.50 3.31
27 3.16 3.60 10.60 560 560 2.84 1.10 1.00) 416 3.60 10.60 560 3.74 458 3.31
28 322 3.60 1060 4.60 460 2.90 0.90 1.10 1.00 422 360 10.60 4.60 3.80 4.65 3.31
29 329 3.60 10.60 3.60 3.60 2.96 .00 0.90 1.10 1.00 429 3.60 10.60 3.60 3.86 4.72 3.31
30 3.35 3.60 1060 4.60 4.60 3.02 1.00 0.00 0.90 1.10 1.00 435 360 10.60 4.60 3.92 4.79 3.31
31 342 3.60 1060 5.60 3 1.00 0.00 0.90 1.10 1.00 442 360 10.60 560 3.98 4.86 3.31
32 348 3.60 10.60 6.60 1.00 0.00 0.90 1.10 1.00 448 360 10.60 6.60 4.03 4.93 3.31
33 3.55 3.60 10.60 7.60 1.00 0.00 0.90 1.10 1.00 455 360 10.60 7.60 4.09 5.00 3.31
34 361 3.60 10.60 8.60 1.00 0.00 0.90 1.10 1.00 461 360 10.60 8.60 4.15 5.07 3.31
35 3.68 3.60 10.60 1.00 0.00 0.90 1.10 1.00) 468 3.60 10.60 9.60 421 514 3.31
36 3.74 3.60 10.60 1.00 0.00 0.90 1.10 1.00 474 3.60 10.60 10.60 4.27 522 3.31
37 3.81 3.60 10.60 N 4 . 1.00 0.00 0.90 1.10 1.00) 481 360 10.60 9.60 4.33 529 3.31
38 3.87 3.60 10.60 ( 748 4.26 2.31 1.00 0.00 0.90 1.10 1.00) 487 360 10.60 8.60 4.38 536 3.31
39 3.94 3.60 10.60 760 3.54 433 231 1.00 0.00 0.90 1.10 1.00 494 3.60 1060 7.60 4.44 543 3.31
40 4.00 3.60 10.60 6.60 3.60 440 2.31 1.00 0.00 0.90 1.10 1.00 500 3.60 1060 6.60 4.50 550 3.31
41 400 3.60 10.60 560560 360 4.40 231 1.00 0.00 0.90 1.10 1.00 500 3.60 1060 560 4.50 550 3.31
42 400 3.60 10.60 460 4.60 360 4.40 231 1.00 0.00 0.90 1.10 1.00) 500 3.60 10.60 4.60 4.50 550 3.31
43 4.00 3.60 1060 3.60 3.60 3.60 4.40 2.31 1.00 0.00 0.90 1.10 1.00 500 3.60 1060 3.60 4.50 550 3.31
44 400 360 10.60 460 4.60 360 440 231 1.00 0.00 0.90 1.10 1.00 500 3.60 1060 4.60 4.50 550 3.31
45 400 3.60 10.60 560 560 360 4.40 231 1.00 0.00 0.90 1.10 1.00) 500 3.60 1060 560 4.50 550 3.31
46 400 3.60 10.60 660 6.60 360 4.40 231 1.00 0.00 0.90 1.10 1.00 500 3.60 1060 6.60 4.50 550 3.31
47 400 3.60 10.60 760 7.60 360 4.40 231 1.00 0.00 0.90 1.10 1.00 500 3.60 1060 7.60 4.50 550 3.31
48 400 3.60 10.60 860 8.60 3.60 4.40 231 1.00 0.00 0.90 1.10 1.00 500 3.60 1060 860 4.50 550 3.31
49 4.00 3.60 10.60 9.60 9.60 3.60 4.40 2.31 1.00 0.00 0.90 1.10 1.00) 5.00 3.60 10.60 9.60 4.50 5.50 3.31

1. Scenario 5 is derived similarly to scenario 3 - though the initial direction would be toward the maximum. In the above example, the year-1 rate would also be

3.60%.
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20-Year Government Annual Effective Yields to Maturity
by Scenario and Projection Year
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APPENDIX B: CIA GUIDANCE

Document
Number

212054

212027

212012

212004

211091

211084

211072

211070

211062

211027

211003

210088

Title

Memorandum: Final Communication of a Promulgation of

Calibration Criteria for Investment Returns Referenced in the

Standards of Practice for the Valuation of Insurance Contract

Liabilities: Life and Health (Accident and Sickness) Insurance

(Subsection 2360)

Educational Note: Reflection of Hedging in Segregated Fund

Valuation

Educational Note: Valuation of Universal Life Insurance

Contract Liabilities

Fund Liabilities

Research Paper: Calibration of Equity Returns for S

Final Standards of Practice: Standards of Pra
Recognizing Events in Work (clean version!

Final Standards of Practice: Practice-

Insurance, Incorporation of Standar

CC

Opinions (subsection 2460)

Revised Exjfsure Draft: Revised Exposure Draft to Revise

the Standards of Practice — Dynamic Capital Adequacy

Testing — Section 2500

Educational Note: Investment Return Assumptions for Non-

Fixed Income Assets for Life Insurers

Final Communication of a Promulgation of Calibration

Criteria for Investment Returns Referenced in the Standards of

Practice for the Valuation of Policy Liabilities: Life and

Health (Accident and Sickness) Insurance (Subsection 2360)

Research Paper: IFRS Disclosure Requirements for Life

Insurers
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