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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 to 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 members.
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1 INTRODUCTION

The primary purpose of this document is to provide guidance and support to actuaries in the
application of standards of practice related to investment assumptions for financial reporting of
life and health insurance.

Subsection 2330 of the Standards of Practice describes the prescribed interest rate scenarios to be
used in the Canadian asset liability method (CALM), whereas subsection 2320 of the Standards
of Practice sets out expectations related to the use of stochastic scenarios, which apply to the
selection of stochastic interest rate scenarios. Subsection 2330 of the Standards of Practice also
includes material related to the determination of future credit spreads on fixed income assets.

Subsection 2340 of the Standards of Practice sets out limitations on the use of non-fixed income
(NFI) assets in CALM as well as specifying market shift assumptions to be used for NFI
investments.

As a result of changes made to these subsections of the Standardsg
related to future credit spreads and limitations on the use of
provided in this educational note. This guidance is intended
in other educational notes related to the application of
testing under CALM.

gctice in 2014, primarily
al guidance is being
information provided

2 DEFINITIONS

Asset type for fixed income instruments igc
provincial bonds, and municipal bonds), corpo
may be further split between coupon-payi

) ment bonds (e.g., federal bonds,
s, private placements, and mortgages, and
d*Zero-coupon bonds.

b

Asset depreciation refers to expe 0s
impairment, or restructuring, and ificludes s
managing the credit-related eveg

due to credit-related events, including default,
f interest, loss of principal, and the expense of

Asset subgroup refers to 8 of assets with comparable characteristics such as asset type,

quality rating, and/or term.

Credit spread or dete pdit spread for a fixed income asset is the yield to maturity on
that asset minus the vyi urity on a risk-free fixed income asset with the same cash flow
characteristics.

Investment policy refers to the terms and provisions of a company’s formal statement of
investment policies and practices which sets out objectives, guidance, and limitations applying to
investment activities.

Investment strategy refers to the investment approach taken or expected to be taken by the
company in the application of its investment policy.

Net credit spread equals the deterministic credit spread less the expected losses due to asset
depreciation.

Net credit spread after margin equals the net credit spread after application of the margin on
credit spread and the margin on asset depreciation.
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Non-fixed income assets refer to assets (such as equity or real estate) whose cash flows are not
fixed in advance as to amount and timing or whose market value is not primarily determined by
reference to current or future interest rates.

Term (or term structure) refers to the relationship between bond yields and the term-to-maturity
of a fixed income instrument. The term structure of interest rates is also referred to as a yield
curve or market curve. Term structure will vary between coupon-paying and zero-coupon bonds.

Ultimate risk-free reinvestment rate (URR) refers to a stable interest rate at a given term (or range
of terms) which is assumed to apply to investment activity undertaken at a future point in time.

3 GENERAL CONSIDERATIONS IN SETTING INVESTMENT ASSUMPTIONS
3.1  Application of Judgment

The application of an investment policy to projected cash flows relies on assumptions so the
translation of an investment policy into a future investment strateg used in scenario testing
involves considerable scope for actuarial judgment.

Consultation with the asset-liability management (ALM) org4 artment may provide
valuable guidance towards choosing an investment strategy@for enario, but is unlikely to
provide all the information required to develop reaso jecig®ns. Examples of situations
where there may be scope for actuarial judgment woul consideration as to how the
investment policy would be applied at the seg versus the total company level, (ii)
assumptions as to how the investment policy o d after a material market correction,
and (iii) consideration as to how the investme
business.

The actuary is reminded that subsecgj f the Standards of Practice provides commentary
on the application of actuarial judgghent, i g observations as to the spirit and intent of the
standards of practice.

3.2 Absence of New B

business that could Y issued after the valuation date (new sales) even for a valuation done on
a going concern basi¥as described in paragraph 2130.02.

In applying this standard of practice, the assumed investment strategy would be expected to be
reasonable in the absence of any new business. If the projected asset composition or the projected
asset purchases and sales appear unreasonable when new business is excluded, the actuary would
need to consider using an alternative approach in the CALM projection.

The exclusion of new business would not be viewed as providing an additional margin or as
compensation for making optimistic assumptions elsewhere.

3.3 Investment Time Horizon

The use of assets with material credit spreads or of NFI assets may be justified on the basis that
they are suitable for long-term investing. The company’s investment policy would generally
provide guidance as to how the company expects to effectively manage the risks associated with
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these assets. In performing CALM, the actuary would be expected to consider how the
investment strategy would change over time for these assets.

The resulting investment strategy would be expected to respond to the shorter investment horizon
over the projection period. A company’s current investment policy might provide indications as
to how this might be expected to change over time. For example segments with shorter duration
liabilities would typically have lower allocations to NFI assets.

4  FIXED INCOME ASSETS
4.1 Development of Interest Rate Scenarios
Paragraph 2330.09.1 of the Standards of Practice states:

risk-free interest rates effective after the balance sheet date would be equal to the
forward interest rates implied by the equilibrium risk ket curve at that date,
for the first 20 years after the balance sheet date,

Prisk-free interest rates
edian,

at and after the 60th anniversary from the bal
would be equal to the ultimate risk-free reinvgs

at the 40th anniversary from the balance shed@da risk-free interest rates would
be equal to 30% of the rates at the 20t i

anniversary,

between the 20th and 40th and bet tM40th and 60th anniversaries, the risk-free
interest rates would be determMgd uniform transition, and

2340.10.1.
The derivation of the base s¢ c mmarized as shown in the following table.
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Anniversary from Balance Sheet Date Risk-Free Interest Rate
(Y years)
Y <20 Forward interest rates implied by the

equilibrium risk-free market curve at the
balance sheet date

20" < Y < 40" Uniform transition between risk-free rates at
the 20" and 40" anniversaries

Y=40" 30% of the rates at the 20™ anniversary plus
70% of the rates at the 60" anniversary

40" < Y < 60" Uniform transition between risk-free rates at
the 40" and 60" g aries

Y > 60" The ultimategi estment rate

point.

In order to determine the 20-year forward raiqg OO Y 0, an “equilibrium risk-free market
curve” at the balance sheet date extending for alIRast years is required. Risk-free interest rates
are generally not observable in the marke ry g terms (i.e., beyond 30 years). Beyond the
20-year point on the Canadian vyiel i
demand constraints and the yield
fundamental long-term interes

inverted as a result, which may not reflect the
ould therefore be acceptable for the actuary to use
hen developing a Canadian yield curve, and to apply

an extrapolation beyond king into account the historically observed long-term

yields.
Appendix A presents v'

%! T to developing 20-year implied forward rates for 20 years, using
an extended spot yieldQ€Urve. Under this approach, the extended spot yield curve has been
developed by using onefyear forward rates beyond year 20 that are determined by using a
uniform transition from the 20-year spot rate to the long-term ultimate risk-free reinvestment rate-
median at year 40.

Appendix B illustrates the development of the 20-year annual effective par yields to maturity for
a 60-year projection period, as derived for the base scenario and each of the prescribed scenarios,
using the risk-free par yield curve in effect as at December 31, 2013.

4.2  Foreign Currencies
Paragraph 2330.08 of the Standards of Practice states:

for Canadian interest rates unless their positive historical correlation is expected to
continue.

In addition, paragraph 2330.09.03 states:
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investments denominated in a foreign currency from the historical relationship between
investments denominated in that currency and investments denominated in the Canadian

The URRs promulgated by the Actuarial Standards Board would be appropriate for valuations
using Canadian risk-free reinvestment assumptions. An actuary developing URRs for U.S.
government bonds and many other developed countries would consider the Canadian URR as a
starting point and make adjustments as appropriate. In making such adjustments, the actuary
would consider rate history, market information, economic circumstances, and political
conditions. For developing economies, the actuary would develop the URR after reviewing
similar considerations, and may also consider different oscillation pggggs or other changes in the
structure of the interest rate scenarios as appropriate.

4.3  Stochastic Scenarios
Paragraph 2320.51 of the Standards of Practice states:
If the selection of scenarios is stochastic, then thigac ould adopt a scenario whose

insurance contract liabilities are within the e degined By

risk-free interest rates are near the limits or outside the range of long-term ultimate (risk-
free) reinvestment rate-low to long-term ultimate (risk-free) reinvestment rate-high or
whenever any of the considerations in paragraph 2330.31 exist.

The considerations stated in paragraph 2330.31 of the Standards of Practice are

the range of present values of forecasted net cash flow is wide, suggesting exposure to
mismatch risk,

investment policy does not control mismatch risk,
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asset-liability management is loose, or
flexibility to manage assets or liabilities is limited.

Where the conditions described in paragraph 2330.33 of the Standards of Practice exist, the
actuary would hold insurance contract liabilities in the range of CTE(70) and CTE(80), subject to
a minimum of the value obtained under the base scenario.

For example insurance contract liabilities for universal life (UL), which by their nature contain
long-term liability cash flows sensitive to the interest rate scenarios, are normally exposed to
mismatch risk, and as a result the actuary would set the insurance contract liabilities to be at least
equal to CTE(70).

Another example would be a product where the projected liability cash flows oscillate between
negative and positive under the base scenario. Such a pattern could make it unclear as to which
scenarios would be favourable or unfavourable and such a product could be exposed to mismatch
risk. In this case the actuary would set the insurance contract lialg to be at least equal to
CTE(70).

4.4  Credit Spreads
Paragraph 2330.07.01 of the Standards of Practice statesg

additional provision for adverse deviafiorN y m ing the assumptions, if needed, on
each fixed income asset purchased or s after the 5™ anniversary from the balance
sheet date, such that

for assets purchased or fter the 30" anniversary from the balance sheet
date, the difference b set’s credit spread and its asset depreciation
assumption is not Ja

Actuarial Stand

for assets purch

sheet date; ce between the asset’s credit spread and its asset depreciation
assumption ger than using a uniform transition between the corresponding
difference i rchased on the 5™ anniversary from the balance sheet date and the

promulgated Maximum if purchased on the 30" anniversary from the balance sheet

date.
Paragraphs 2340.10.1 to 2340.10.3 of the Standards of Practice state:

Fixed income assets: Credit Spreads

and

between the balance sheet date and the 5" anniversary, would be determined using a
uniform transition.
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using as long a period of history as practicable, and

adjusting the assumptions to reduce any inconsistencies that may arise from using
different historical periods or sources of information for different asset types, credit
ratings, or terms.

zero at the balance sheet date,
an addition or subtraction, as appropriate in aggregate, of 10% of the best estimate

assumptions at and after the 5™ anniversary from the balance sheet date, and

as percentage of the best estimate would be determined usig iform transition.
The Standards of Practice provide for the use of deterministic &g qds in all scenarios of
risk-free interest rates, where the risk-free rates may 3 deterministically or

stochastically.

To set the best estimate credit spread assumptions, the a
by considering factors such as asset type, credjgratin erm. For each asset within a

particular asset subgroup, the best estimate credi the first five years would be derived
by using a uniform transition between the cudgnt ®gdit spfead at the balance sheet date and the

historical average for that asset’s subgroup, overgniveear period.

A margin for adverse deviations gradj 0% ™ 10% over five years would be applied, as
stipulated in paragraph 2340.10.3. #&s well, 3yassumption for expected asset depreciation and
margin would be applied. The acgary wogld then determine whether the resulting net credit
spread after margin for any ¥y asset exceeds the maximum defined in paragraph

2330.07.01. If the resulting dit spread after margin exceeds the maximum for any assets
within an asset subgroup, a ess causes a reduction in the insurance contract liabilities
in aggregate, the ac d include an additional provision for adverse deviations by

2330.07.01. Section 4.4 \orovides illustrations.

The following sections pr@vide further guidance on credit spreads. Sections 4.4.1 to 4.4.4 provide
guidance relating to setting best estimate credit spread assumptions, to which margins would then
be applied.

4.4.1 Projection of Best Estimate Credit Spreads

For future asset purchases, the assumed credit spreads would start at asset subgroup values at the
balance sheet date and then grade to historical averages over five years. Subsequent sales of any
purchased assets would also use the assumed credit spreads.

For future sales of assets held at the balance sheet date, a number of approaches would be
acceptable. The actuary would be consistent in the selection of a suitable approach for the
circumstances and would avoid arbitrary shifts between approaches.

One approach (Approach 1) would be to assume that credit spreads start at the actual asset-
specific spreads at the balance sheet date and then grade to the best estimate credit spread

10



Educational Note September 2014

assumptions derived from historical averages for each asset subgroup. This means that the
difference between the calculated credit spread on an asset and the assumed credit spread for its
particular asset subgroup would grade to zero over five years.

Another acceptable approach (Approach II) for future sales would be to assume that the best
estimate credit spread for each asset held at the balance sheet date will remain a constant
percentage of the best estimate assumption for the asset subgroup. The observed difference at the
balance sheet date between the calculated credit spread on each asset and the credit spread for its
particular asset subgroup would change over five years by the same percentage as the credit
spread for the asset subgroup.

In any approach it would be expected that some assets would have credit spreads at the balance
sheet date that are lower than the asset subgroup average, and other assets higher. The actuary
would be cautious if individual assets were all consistently higher or lower than the asset
subgroup average, and would consider whether the selection of asset subgroups and resulting
approach is leading to a biased result.

4.4.2 Historical Averages

The historical averages for the credit spreads are to be useggft angpaft fifth anniversary from
the balance sheet date and would be determined separat ch ggeet subgroup.

The best estimate historical average would be based on
order to capture a range of cycles in credit s
experience would be used. Although this isdes
development of risk-free rate scenarios, cycles
spreads have widened out, and then ret
relatively quick mean reversion and S
outliers not be excluded from the d

el St available relevant period in
rally at least 20 years of historical
jstoriC information than was used for the
reMgspreads can still be observed where credit
average level relatively quickly. Given the
f a long historical period, it is recommended that

There may be instances whe
limited number of years o
been stable during the peri
spreads have contrac
using the median, rath

an years of experience is available. In this case, the

mation may still be sufficient if credit spreads have
own relatively short mean reversion periods after credit
ed compared to historical averages. Under these circumstances,
erage, may also be considered.

When the asset subgrou are differentiated by term, public data sources often provide definitions
of the terms “short”, “m®&ium”, and “long”. For terms that fall between those provided in the
public data, an estimation or interpolation approach may be necessary in order to obtain a full
term structure.

4.4.3 Data Sources for Historical Averages

The actuary would refresh the historical averages for the asset subgroups as part of the regular
assumption review. This section provides guidance on choosing the data sources for setting the
historical averages.

Guidance developed in this section is for the Canadian context only. Information from the Bank
of Canada is limited, but other data sources could also be used to determine assumptions for
historical averages. For non-Canadian fixed income assets, the actuary would consider how to
identify and apply relevant data sources appropriate for the circumstances.

11
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For publicly traded fixed income assets, information from sources such as Bloomberg (from
1992) and PC Bond (from 1979) can be used to derive the historical averages. These sources
generally provide more than 20 years of historical experience and provide information split by
asset subgroups. Other sources may also be appropriate if they provide a sufficient amount of
data and information split by asset subgroups. Some variation among sources is possible,
particularly for corporate bonds. The actuary would consider the different sources available,
assess the sources as to their suitability and ensure that the source used and its application are
appropriate for the circumstances.

When the asset subgroups being used are broad-based and where credible public information is
available, such as those illustrated in section 4.4.4, public information would be used. In other
cases, the actuary would apply judgment in deciding how to combine their own company data
with externally available information.

The actuary may consider refining the asset subgroups to a more granular level, such as
differentiating by province within provincial bonds or using sectgy®Mgations within corporate
bonds. In this case, the credit spreads may be determined by cogD Qvn company data and

e that the overall credit

fogfoad-based groups. The

spreads remain consistent with externally available inf
actuary would also consider whether the asset depre
subgroup is appropriate for the more granular subgroups.

For assets that aren’t publicly traded, such as pri ents and mortgages, historical credit
spread information is not readily available ources. For these assets, the asset
subgroup would be split following a similar ap s used for the public bonds. The actuary
would use their own company’s hisRgcC rience and relevant externally available
information to determine an appropg istorical credit spread assumption for each
asset subgroup. For example, e igfoMmation could be used to assess the historical
relationship between assets that areNgot pubjcly traded and those that are so as to ensure that the
assumptions used for assets e icly traded are consistent with assumptions used for
publicly traded assets.

4.4.4  Sample Histog
For illustrative and in

Av es Based on Public Sources

purposes only, historical average credit spreads from PC Bond
and Bloomberg are proviled. The actuary is encouraged to reference the external sources directly
for more complete inform®tion and to decide what is relevant for the circumstances. In addition,
the actuary would consider the level of aggregation chosen as well as data availability and
modelling capabilities.

Historical information available from PC Bond (from 1979) is based on series that are “short”,
“medium”, and “long”. Additional series that show constant maturities may also be obtained and
utilized for setting more granular valuation assumptions. Sample information from PC Bond as of
September 2013 is shown below.

12
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Short  Medium Long
(1-5%) (5-10*)  (>10%)

Canada

Provincial

(coupon) 0.32% 0.43% | 0.61%
AA 0.59% 0.73% | 0.83%

Corporate A 0.82% 1.00% | 1.09%
BBB 1.45% 1.55% | 1.82%

Source: PC Bond

* As of September 2013, short, medium and long are approximately equivalent to terms of three years, seven years,
and 22 years respectively.

The following illustrates the historical information available from berg (from 1992) as of

December 2012:
2 year 5 year 7 year 20 year
Provincial 0.18% 0.35% 0.4 0.62%
Corp AA 0.42% 0.60% 9 0.70% 0.81%
Corp A 0.66% 0.80% 5% 0.96% 1.17%
Corp BBB 1.05% 2 .39% 1.54% 1.77%

Source: Bloomberg

445 Margins and Allow. epreciation

A margin for adverse devi¥
10% over five yearygw
assumption for expect

edit spread grading from 0% at the balance sheet date to
M. applied, as stipulated in paragraph 2340.10.3. As well, an
gOreciation and margin would be applied.

The difference betweenge credit spread and asset depreciation assumptions after margin (i.e.,
net credit spread after maPgin) between the fifth and 30" anniversary is subject to the maximum
defined in paragraph 2330.07.01. Subsection 2340 of the Standards of Practice describes the asset
depreciation assumption for fixed income assets. Although it may be conservative for a
reinvestment assumption, the maximum defined in paragraph 2330.07.01 may not be
conservative in a disinvestment situation. In this case, the actuary would test whether applying
the maximum defined in paragraph 2330.07.01 increases or decreases insurance contract
liabilities. The maximum would only be applied in the situation where insurance contract
liabilities increase.

4.4.6 Examples of Credit Spread Application

Examples applicable to two assets in two different asset subgroups held at the balance sheet date
are provided below. The examples illustrate the derivation of credit spreads in the fair value
calculation for any future sale of the assets.

13
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In both examples, the maximum defined in paragraph 2330.07.01 is assumed to be 80 bps, which
is consistent with the Standards of Practice published in 2014.

The following table i

Assets at the Balance Sheet Date - Asset Subgroup 1

The two assets have best estimate credit spreads of 40 basis points (bps) and 60 bps
respectively at the balance sheet date. The best estimate credit spread assumption for this
asset subgroup is 55 bps at the balance sheet date with a long-term historical average of
50 bps. The margin for credit spreads is a subtraction of 10% (assuming that applying a
negative margin increases the insurance contract liabilities in aggregate). This example
assumes also that the best estimate asset depreciation assumption is 4 bps and the margin
for asset depreciation is 50%.

As a result, using Approach | as defined in section 4.4.1, over the initial five-year period:

e The best estimate credit spread assumption for:

0 Asset A would grade from 40 bps to 50 bps ovga
0 Asset B would grade from 60 bps to 50 bpggwveNg

e The credit spread assumption after credit spr
0 Asset A would grade from 40 bps to 4 bpRgvegh five-year period, and
0 Asset B would grade from 60 5 s over a five-year period.

e The assumption for net credit spfgd r margin for:

0 Asset A would grade 392 bps over a five-year period, and

o Asset B would gr

After the initial five-year piod, th@beSt estimate credit spread assumption for Asset A
and Asset B would rergsigl bps. Similarly, the net credit spread after margin for
Asset A and Asse
maximum defined i

net credit spread after margin for these two assets, assuming a

linear uniform transitio

End of Year
Asset 0 1 2 3 4 5 6 20 30
Asset A | 34.0 | 35.2 36.2 37.2 38.2 39.0 39.0 39.0 39.0
Asset B | 54.0 | 50.8 47.8 44.8 41.8 39.0 39.0 39.0 39.0

1 40 bps x (1 — 0%) — 4 bps x (1+50%)

250 bps x (1 — 10%) — 4 bps x (1+50%)

14
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If Approach 11 as defined in Section 4.4.1 is used, from the 5™ anniversary and onwards,

e the best estimate credit spread assumption would be 36.4% bps for Asset A and
54.5% bps for Asset B; and

e the net credit spread after margin would be 26.7 bps for Asset A and 43.1 bps for
Asset B.

Assets at the Balance Sheet Date - Asset Subgroup 2

In the second example, the two assets have best estimate credit spreads of 150 basis points
(bps) and 110 bps respectively at the balance sheet date. The best estimate credit spread
assumption for this asset subgroup is 135 bps at the balance sheet with a long-term
historical average of 130 bps. The margin for credit spreads is a subtraction of 10%
(assuming that applying a negative margin increases the insurance contract liabilities in
aggregate). This example assumes also that the best gglimate asset depreciation

assumption is 20 bps and the margin for asset depreciationgffo0%
As a result, using Approach | as defined in section 4.4 4 0V g

e The best estimate credit spread assumption f

ial five-year period:

0 Asset A would grade from 150 bps to' Q30 r a five year period, and
0 Asset B would grade from 11 13 bps over a five year period.

e The credit spread assumption a K spread margin for:

0 Asset A would grade s 19 117 bps over a five year period, and

0 Asset B would gr, 0 0 bps to 117 bps over a five year period.

e The assumption for nd@credit J@read after margin for:
0 AssetA ra 120 bps to 87 bps over a five year period, and
0 AssetB from 80 bps to 87 bps over a five year period.

After the initi

ecyperiod, the best estimate credit spread assumption for Asset A
and Asset B wi in at 130 bps. Since it is impacted by the maximum defined in
paragraph 2330.08.01, the net credit spread after margin for Asset A and Asset B would
grade from 87 bpsWfter year 5 to 80 bps at the end of year 30.

The following table illustrates the net credit spread after margin for these two assets,
assuming a linear uniform transition to the maximum defined in paragraph 2330.07.01:

% 40 bps x 50 bps / 55 bps
* 60 bps x 50 bps / 55 bps

15
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End of Year
Asset 0 1 2 3 4 5 6 20 30
Asset | 120.0 | 113.1 | 106.3 | 99.7 93.3 87.0 86.7 82.8 80.0
A
Asset 80.0 81.7 83.3 84.7 85.9 87.0 86.7 82.8 80.0
B
If Approach Il as defined in section 4.4.1 is used, at the fifth anniversary,
e the best estimate credit spread assumption would be 144.4 bps for Asset A and
105.9 bps for Asset B; and
e the net credit spread after margin would be 100.0 bp Asset A and 65.3 bps for
Asset B.
Since Asset A is impacted by the maximum defin 3 2330.07.01, the net
credit spread after margin for Asset A would grad W after year 5 to 80 bps at
the end of year 30. The net credit spread for A level at 65.3 bps after the
initial five-year period.
Reinvestments
For any new purchases, the credit spreQg a ption for the asset subgroup as a whole
would apply.
For Asset Subgroup 1 and oup 2 described above, the following assumptions
for net credit spread after mgfgin w. ply:
End of Year
Category 0 3 4 5 6 .. | 20 30
Subgroup 4 . 44.9 42.9 40.9 39.0 39.0 39.0 39.0
1
Subgroup | 105.0 ¥ 101.3 97.7 94.1 90.5 87.0 86.7 82.8 80.0
2

For practical reasons, other approaches that include simplifications and/or approximations may

also be used, particularly if the results of the valuation are not materially impacted.
4.4.7 Other Assets

For assets with unique characteristics (i.e., that are different from the assets belonging to the
established asset subgroups), the actuary could develop asset subgroups that would be unique to
these assets. The actuary would then still determine the current credit spread at the balance sheet
date, and a best estimate credit spread from historical averages for that unique asset subgroup.
Public information may be more limited under these circumstances, with greater reliance being
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placed on own company data, so the actuary would face considerations similar to those for
private placements and mortgages, as discussed in section 4.4.3.

5 NON-FIXED INCOME ASSETS SUPPORTING LIABILITY CASH FLOWS
5.1 Market Shift Assumptions
Paragraph 2340.13 of the Standards of Practice states:
Where the best_estimate for a class of non-fixed income assets is based on reliable

change in value at the time when the change is most adverse. That time would be
determined by testing, but usually would be the time when their book value is largest. The
assumed change as a percentage of market value

of a diversified portfolio of North American common shzgsmggould be 30%, and

D W% depending on the
enNgan gfmmon shares.

For any portfolio other than North American common er end of the range would
apply when the volatility for the reference benchmark i
based real estate portfolios, the annualized volatili
than that for equity funds; therefore a market shd
be appropriate.

of any other portfolio would be in the range of
volatility relative to a diversified portfolio of Nor

ected to be significantly lower
e at the lower end of the range may

The high end of the range for market shi
Generally, the MfADs for scenario-
would be selected to approximate a

5.2  Application of the NFLL.i

@ ds ol Practice states:

If non-fixed incomeNgssets are used to support liability cash flows that are not

needed, so that the?amount of non-fixed income assets supporting such liability cash flows
at the balance sheet date and at each duration in the projection does not exceed the amount
required to support 20% of cash outflows for the first 20 years and 75% thereafter, where
cash outflows are the greater of the annual liability cash flows and zero in each forecast
period. This modification of the assumed investment strategy would be applied at each
duration independently.

5.2.1  Scope of Application

The limitation on the use of NFI assets would be applied to the adopted scenario after CALM
scenario testing is completed. The actuary would not be expected to apply the NFI limitation to
all CALM scenarios.

For contracts without substantial investment pass-through features, the limit on the use of NFI
assets applies to the entire contract. For contracts with substantial investment pass-through
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features, the limit only applies to the portion of the liability cash flows that are not substantially
linked to returns on NFI assets. Additional information on bifurcating contracts with investment
pass-through features into components where the NFI limitation applies and where it does not is
provided in section 5.3 below.

5.2.2 Definition of Cash Outflow

The annual liability cash outflow is equal to the total cash outflows, which include benefits and
expenses less premiums. When the sum of benefits and expenses is greater than premiums, the
net balance is positive. When the sum is less than premiums, the net balance is negative. The cash
outflow, referred to in paragraph 2340.14.1, will equal the annual liability cash flow when the
balance is positive and will equal zero when the balance is negative.

5.2.3 Derivation of the Discount Rate

The discount rate described in this section is used in calculating the maximum NFI at a given
projection period as illustrated in section 5.2.4. In deriving the dig#®grate, the actuary would
N
m |4

use the spot rate implied by the net NFI asset returns. The net NF rns are calculated for
each projection period based on the best estimate NFI growt Esumptions, net of the
investment expenses and MfADs. When calculating the
period, the actuary would apply the market correction

The market correction MfAD used in the maximum NFI
correction MfAD used in the CALM scenario
would be determined independently for eve
Therefore the timing of the CALM-related orrection MfAD is not relevant for the
purpose of calculating the maximum : al even though the timing of the market
correction MfAD may vary between cenario testing and the maximum NFI calculation,
the magnitude of the MfAD will noffvary.

inciple, the timing of the correction
eriod’s maximum NFI calculation.
ke

For discount rate i; depicted i
correction MfAD when derj
market correction MfAD
notation.

5.2.4 Calculating th it

As stated in paragrapt®2340.14.1, the maximum amount of NFI assets is calculated by
discounting “20% of cash outflows for the first 20 years and 75% thereafter, where cash outflows
are the greater of the annual liability cash flows and zero in each forecast period.”

2A, 2B, and 2C, the actuary would account for the market
nt rate. For discount rate r; depicted in figure 2D, the
included as it is already explicitly accounted for in the

This is illustrated in figure 1.
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Figure 1: 20-20-75 Constraint

Cash outflow
Supported
by FI

Cash outflow
S—
Supported
by NFI
2% 0% 20% r

year 20

—

%

0¢
u

The 20-20-75 limit is calculated afgeach prgje®on period independently. In figure 2A, the NFI
holdings at time 0 are limited {g tiRgpreseng@value of cash outflows supported by NFI at time 0
(MaxNFlp). In figure 2B, N in e 1 are limited to the present value of cash outflows
supported by NFI at time Vi In figure 2C, NFI holdings at time 30 are limited to the
present value of cash gutflowSsgupported by NFI at time 30 (MaxNFls).
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Figure 2A: Maximum NFI at Time 0

N
/,_____. MaxNFl, =Z NFl,, / (1+i,)t

t=0
/ t = projected time period
NFlo,, = 20% of cash outflows at times 0 to 20 and
/ 75% of cash outflows at times 21ton

= discount rate at time period t, as defined in
section 5.2.3

II
o I\J S
o

Figure 2B: Maximum NFI at Time 1

=2NFIU/ (1+i, )t
t=1

= projected time period

NFl, .= 20% of cash outflows at times 1 to 21 and
75% of cash outflows at times 22 ton

i, = discount rate at time period t, as defined in
section 5.2.3

l
I—\ N 3
=
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Figure 2C: Maximum NFI at Time 30

n
MaxNFls, =Z NFly , /(1+i, )+%
t=30

t = projected time period

/ NFls,, = 20% of cash outflows at times 30 to 50 and
/ 75% of cash outflows at times 51 to n

i, = discount rate at time period t, as defined in
/ section 5.2.3

|
\
" N ii

~+ —+
I 1]

w
o \
Repeating this process for all forecast i projection creates a durational vector of

s
constraints. These constraints limi amoqgt of NFI assets used in the insurance contract
liability calculation.
0

egft ally occur at the time when the NFI book value is its
@‘ aximum NFI holdings at an arbitrary time s (MaxNFI), the
NFI book value is at its larOR@ at time s. Therefore, if the former condition holds, the market
correction used in C i axNFIls would occur at time s. The notation can then be
simplified as depicted igure 2D.

I with Assumed Market Correction MfAD Timing

Figure 2D: Maximum

MaxNFI, = (1 - drop"™)* Z NFI,, /(1+r,)t

t=s
t = projected time period

s = time period at which MaxNFl is calculated
NFI, .= 20% of cash outflows at times s to 20 + s and 75% of cash outflows at times 20+ (s + 1) ton

r. = discount rate at time period t ignoring NFI drop, as defined in section 5.2.3

drop™¥' = the assumed market correction, as described in section 5.2.3
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If we assume that the investment strategy is to invest in NFI assets at the 20-20-75 limit for all
projection periods in the adopted scenario, and apply a market correction MfAD of 30% in the
first year of the projection, we can illustrate the NFI assets as a percentage of total assets in figure
3. Note that the NFI proportion converges to 20/(1-MfAD)%.

There is the potential for an increase in NFI assets caused by the disinvestment of fixed income
assets and reinvestment of NFI assets immediately following the market correction. This example
is meant to illustrate the interaction between the 20-20-75 limit and the market correction MfAD
within the adopted scenario. It would not be interpreted as recommending an investment strategy
assumption.

Figure 3: NFI Assets as a Percentage of Total Assets

® During first time period, market correction MfAD reduces NF
= Reduction is offset by disinvestment of Fl assets and rein
= At t=1, NFI assets equal the associated 20-20-75 limit 3

I I] assets is increased
T e 1
0 1

—

Fl assets

s % of total assets

\ 50%
40%

30%

20%

. ‘|||‘||||||“‘ )
Al : LA “l‘llllllI|IIIIIIIIIIIIlllllllllll..l.llll.---- 0%
5 10 15 20 25 30 35 40 45 50 55 60

65 70

e

o

Time
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5.25 NFI Limit

The actuary would ensure that the proportion of NFI assets with respect to total assets, at each
projection period, would be the lesser of i) and ii) where:

1) is the maximum proportion that is consistent with the application of the investment
strategy in the adopted scenario without regard to the 20-20-75 limit; and

i) is the maximum proportion that is implied by the 20-20-75 limit.

An example is demonstrated in figure 4 below, where the maximum amount of NFI assets
assumed to be held is the lesser of:

i) 33% following the unconstrained investment strategy; and
i) The maximum implied proportion according to the 20-20-75 limit.
Figure 4: NFI Limit Example

45% -
40% -
35% /\
30% - |
25% -
20% —

0 5 10

5.2.6  Considerations of {8

An insurer may choosglo useSgultiple NFI asset classes to support a liability segment, where the
cash outflows for that a® not substantially linked to returns on NFI assets. In this case,
the actuary would cal e a blended discount rate, taking into consideration the NFI asset
composition over time.

5.3  Application of the NFI Limit for Contracts with Investment Pass-Through Features

For contracts with investment pass-through features, the NFI limit only applies to the portion of
the contract where liability cash flows are not substantially linked to returns on NFI assets
(referred to as “non-linked” in the examples below). For these contracts, NFI assets would be
limited to the sum of 100% of the NFI assets supporting “linked” cash flows and the calculated
NFI limit on assets supporting “non-linked” cash flows.

Below are common examples of products with non-guaranteed components and possible
approaches to bifurcation. Adjustable life insurance would be another type of product with “non-
linked” liability cash flows which would have some of the same characteristics as participating
life insurance (discussed in section 5.3.1 below).
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5.3.1 Participating Insurance

Participating insurance contracts can include both linked and non-linked liability cash flows. For
example, the death benefit cash flows associated with the basic sum insured and past dividends
paid out as vested paid-up insurance would be considered non-linked. The liability cash flows
associated with future dividends, to the extent that the company can adjust the dividend based on
NFI experience, would be considered linked. This determination would be irrespective of the
form in which dividends are paid. Policyholder reasonable expectations and delays/smoothing in
the process of updating dividend scales might prevent the full transfer of NFI experience.

In calculating the maximum amount of NFI assets at a given projection period, the actuary would
take into account all guaranteed liability cash flows projected since the valuation date including
those associated with assumed dividends. For example, within a projection, if a dividend is paid
out in the form of vested paid-up insurance, the non-linked liability cash flows would include
these amounts. In principle, a projection of future non-linked liability cash flows would be
recalculated at each projection period, reflecting the accumulated insurance assumed in
the projection since the valuation date.

5.3.2  Universal Life Insurance

UL insurance contracts include an investment compaoge
placed in one or more NFI-linked investment options. T hat this occurs, all NFI pass-
through inherent in the liability cash flows woul cO linked. All other liability cash
flows would be considered non-linked and thuSgub) the NFI limit. In certain cases, the
classification of liability cash flows may not trafgatforward. A common example is when the
UL death benefit is level. Under a level death fit@ption, the net amount at risk (NAAR) is
the difference between a constant total de enef®and the policyholder funds. Thus, the death
benefit cash flows may include bo non-linked components. The actuary would use
judgment to develop an estimate -linked liability cash flows for these policies. One

approach would be to proje
credited on policyholder fug & Ider the resulting cash flows as guaranteed.

Another consideration relat®™§€to UL contracts are the margins earned on investment funds.
Margins are the exce "
credited to policyhold

eregpolicyholder funds may be

et of commissions and other expenses. The classification of the
margins cash flows woulgl depend on the nature of the investment funds. The margin cash flows
associated with investmeMt funds that are based on NFI-linked investment options would be
considered linked. The margin cash flows associated with investment funds that are based on a
fixed return would be considered non-linked and thus subject to the NFI limit.
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Appendix A: Derivation of Forward Par Curve - 2014 SOP

03/09/2014

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:

4

Formula 1:

(L+p,)
-p, ) 0420

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

)m+n %
m-+n

@a+z, )"

F la2:
ormula E(,m) = Q+z

-1

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

1-@+F(n,m)™"

> (@+F(k,m)

k=1

Formula 3: FP(n,m) —

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

Construction of Implied Forward Par Yield Curves - Steps
Step 1: Obtain current par yield curve from an appropriate source (e.g. Bl

Step 2: Interpolate the par yield curve where yields are not directly aviable.

Step 3: Derive the equivalent spot rate curve using Formul

Step 4: Beyond year 20, calculate an adjusted spot rate s

forward spot rate grades to the Median URR ov,
(1+Spoty,)"22 = (1+Spoty;)"21*(1+Spot,y+2/20

Step 5: Derive the implied forward spots using Fori

Step 6: Determine the equivalent implied forward par yields using Formula 3.

Notes

1. One year forward spot begins to grade to Median URR = 5.30%
2. For each term, the time-0 forward spot equals the observed spot for that term.

3. For each term, the ultimate forward spot equals the Median URR.
4. For each term, only the first 20 forwards are used in the Base Scenario.

lllustration: 1- and 20-yr Terms all rates annualized
Observed Rates by Term Implied Forwards by Year
December 31th, 20 (Bloomberg) Spots Par Yields
Par Spots  Adj Spot L-yr 20-yr 1-yr 20-yr

© 0 N o OB WwWw N -k o

2
27
28
29
30
31
2
33
34
35
36
37
38
39
40
41
42
43
44
45

0.986% 3.327% > 0.986% 3.178%
0.986% 0.986% 0.986%  1.290% 3.451%  1.290% 3.335%
1137% 1.138% 1.138%  1.383% 3.563%  1.383% 3.483%
1218%  1.220% 1220%  2.957% 3.677%  2.957% 3.636%
1639% 1.651% 1.651%  3.271% 3.715%  3.271% 3.687%
1.949%  1.973% 1973%  2.796% 3.743%  2.796% 3.722%
2081% 2.110% 2.110%  3.086% 3.799%  3.086% 3.795%
2213%  2.249% 2.249%  3.878% 3.846%  3.878% 3.855%
2400% 2.451% 2.451%  4.324% 3.858%  4.324% 3.862%
2587%  2.657% 2.657%  A4.791% 3.852%  4.791% 3.840%
2.774%  2.869% 2.869%  3.306% 3.828%  3.306% 3.788%
2814% 22888 3405% 3.884%  3.405% 3.844%
2.855% 3507% 3.939%  3.507% 3.898%
2.895% 3611% 3.994%  3.611% 3.950%
3.718% 4.049%  3.718% 4.000%
. 3829% 4.103%  3.829% 4.047%
3128%  3.944% 4.157%  3.944% 4.091%
3176%  4.062% 4.210%  4.062% 4.131%
3225%  4.185% 4.262%  4.185% 4.167%
3276% 3.276%  4.313% 4.312%  4.313% 4.199%
78%  3.327%[3.327%|  3.426% 4.361%  3.426% 4.225%
187%  3.334%|3.332%|'  3524% 4.455% ‘  3524% 4.317%
3196%  3.341%|3.341%|  3.623% 4.544%  3.623% 4.407%
3206% 3.349%|3.353%|  3.722% 4.628%  3.722% 4.493%
3.215% 3.357%|3.368%|  3.820% 4.707%  3.820% 4.577%
3.224% 3.366%|3.386%|  3.919% 4.781%  3.919% 4.656%
3.230% 3.370%|3.407%|  4.018% 4.850%  4.018% 4.733%
3235%  3.374%|3.429%|  4.116% 4.914%  4.116% 4.805%
3.241%  3.378%|3.454%|  4.215% 4.974%  4.215% 4.874%
3.246%  3.383%[3.480%|  4.314% 5.028%  4.314% 4.939%
32520 3.389%|3.508%|  4.412% 5.078%  4.412% 4.999%
32520 3.384%|3.537%|  4.511% 5.122%  4.511% 5.055%
32520  3.380%|3.567%|  4.609% 5.162%  4.609% 5.106%
32520 3.376%|3.598%|  4.708% 5.196%  4.708% 5.152%
32520 3.373%|3.631%|  4.807% 5.226%  4.807% 5.192%
32520 3.369%|3.664%|  4.905% 5.251%  4.905% 5.227%
32520  3.366%|3.699%|  5.004% 5.270%  5.004% 5.255%
32520 3.363%|3.734%|  5.103% 5.285%  5.103% 5.277%
32520 3.360%|3.769%|  5.201% 5.295%  5.201% 5.292%
32520 3.357%|3.806%|  5.300% 5.300% °  5.300% 5.300%
32520 3.354%|3.843%|  5.300% 5.300%  5.300% 5.300%
32520 3.352%|3.878%|  5.300% 5.300%  5.300% 5.300%
32520 3.350%|3.912%|  5.300% 5.300%  5.300% 5.300%
32520  3.347%|3.944%|  5.300% 5.300%  5.300% 5.300%
32520  3.345%|3.975%|  5.300% 5.300%  5.300% 5.300%
3.252%  3.343%)|4.004%
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Appendix B: Example of Scenario Assumptions — 2014 SOP

Interest Rate Scenarios

Scenario Description
Projection Year
0 0<Y<1 1 2-19 20 21-39 40 41-59 60
Base | R io (fi for fi
. . Uniform 30%*20 yr Uniform Median URR ase Interest Rate Scenario (| orward rate's or first
0 Implied Forwards for first 20 years Transition +T0%*60 v Transition A%]5.3% 20 years based on the current yield curve; Nodal
ansitio 00y ansitio (4%/5.3%) point at Year 40; Prescribed Median by Year 60)
Uniform Uniform 10%* B/S + Uniform Move to 90% of Current by Year 1; Nodal point at
% * L RR . L
! BIS Transition S0% * BIS Transition 90%*40 yr Transition ow URR ( Year 20; Prescribed Minimums by Year 40
’ BIS Uniform 110% * B/S Uniform 10%* BIS + Uniform Move to 110% of Current by Year 1; Nodal point at
Transition ’ Transition 90%*40 yr Transition Year 20; Prescribed Maximums by Year 40
. . Yield Curve Movements In Full Cycles
3 Oscillate between URR Low and URR High every 10 years (full cycle of 20 years), SI/T (Up/Down/Up/Down/Up/Down)
. ) Yield Curve Movements In Full Cycles
4 Oscillate between URR High and URR Low every 10 years (full cycle of 20 years), S/T rat! (Down/Up/Down/Up/Down/Up)
. Inversions and Yield Curve Movements In Full
Y 0
5 Same as 3 except S/T rate moves in 20% annual steps from 4 Cycles (Up/Down/Up/Down/Up/Down)
: Inversions and Yield Curve Movements In Full
0,
6 Same as 5 except S/T rate moves in 20% annual steps from Cycles (Down/Up/Down/Up/Down/Up)
. . 80%(30%* B/S + . M A Move to 80% of Current by Year 1; Nodal points at
7 BIS TLrJ::;trEn 80% * BIS TLrJ::s‘:trEn 70%* Median Tt’:{:gggn 80 A’U“Ff;d'a” Years 20 and 40; 80% of Prescribed Median by
URR) URR) Year 60
. . 120%(10%* B/S + . M A Move to 120% of Current by Year 1; Nodal points
8 pis | UMM g epyg | _Uniform 90%* Median | oM | 120%Median | veors 20 and 40; 120% of Prescribed Median by
Transition Transition URR) Transition URR Year 60

B/S = rates at Balance Sheet date (ie projection year 0)
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Appendix B: Example of Scenario Assumptions — 2014 SOP (cont'd)

= Observed 20-yr rate @ valuation date

= Implied 20-yr forward par rates

= Smoothly interpolated rates

= Ultimate or nodal rate

= Oscillate URR Low/High to URR High/Low

Assumptions

a.e.

Observed 20-yr rate @ valn date:

3.178

20-year Annual Effective Yields to Maturity

by Scenario and Projection Year

Projection Government Par Yield Curves (annualized)

Yr (eoy) 0 1 2 3&5 4&6 7 8
0 3178 3178 3.178 3178 3178 3.178 3.178
1 333 286 350 302 370 254 381
2 3483 283 382 287 422 260 391
3 3636 291 415 271 474 267 4.00
4 3687 293 447 256 526 273 410
5 3722 295 480 240 578 279 419
6 3795 297 512 258 670 286 4.28
7 3855 300 545 276 763 292 438
8 3862 3.02 577 294 855 298 447
9 3840 304 610 312 948 3.04 456
10 3788 306 642 330 1040 311 4.66
11 3844 309 675 401 969 317 475
12 3898 311 7.07 472 898 323 485
13 3950 313 740 543 827 329 49
14 4000 315 773 614 756 336 503
15 4047 318 805 685 685 342 513
16 4091 320 838 756 614 348 522
17 4131 322 870 827 543 354 531
18 4167 324 9.03 898 472 361 541
19 4199 327 935 969 401 367 550
20 4225 329 968 1040 330 373 560
21 426 329 971 969 401 375 562
22 430 329 975 898 472 376 565
23 434 329 979 827 543 378 567
24 438 329 982 756 614 380 570
25 441 329 986 685 685 382 572
26 445 329 989 6.14 756 3.83 :
27 449 329 993 543 827 38 5.
28 453 329 997 472 898 387 5
29 456 329 10.00 4.01 3.88
30 460 329 1004 3.30
31 464 329 1008 4.01
32 468 330 1011 472
33 471 330 1015 543
34 475 330 1018 6.14
35 479 330 1022 6.85
36 483 330 1026 7.56 3
37 486 330 1029 827 4.02 :
38 490 330 10.33 8.98 404 6.05
39 494 330 1036 9.69 ) 405 6.08
40 498 330 1040 1040 330 407 6.11
41 499 330 1040 969 401 408 6.12
42 501 330 1040 898 472 4.09 6.13
43 503 330 1040 827 543 410 6.14
44 504 330 1040 756 6.14 410 6.16
45 506 330 1040 6.85 6.85 411 6.17
46 507 330 1040 6.14 756 412 6.18
47 509 330 1040 543 827 413 6.19
48 511 330 1040 472 898 414 6.21
49 512 330 1040 4.01 969 415 6.22
50 514 330 1040 330 1040 416 6.23
51 515 330 1040 4.01 969 416 6.25
52 517 330 1040 472 898 417 6.26
53 519 330 1040 543 827 418 6.27
54 520 330 1040 6.14 756 419 6.28
55 522 330 1040 6.85 6.85 420 6.30
56 524 330 1040 756 6.14 421 6.31
57 525 330 1040 827 543 421 6.32
58 527 330 1040 898 472 422 6.33
59 528 330 1040 969 401 423 6.35
60 530 330 1040 1040 330 424 6.36

Note: Scenarios 3&5 as well as 4&6 are the same for the 20-year Annual Effective Yield to Maturity
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Appendix B: Example of Scenario Assumptions — 2014 SOP (cont'd)

03/09/2014
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20-Year Government Annual Effective Yields to Maturity
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