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1. Introduction

IFRS 17 establishes principles for the recognition, measurement, presentation, and disclosure of
insurance contracts. This draft educational note provides practical application guidance on
Canadian-specific issues relating to the IFRS 17 risk adjustment for non-financial risk.
References to specific paragraphs of the IFRS 17 standard are denoted by IFRS 17.XX in this
note, where XX represents the paragraph number.

Risk adjustment for non-financial risk (hereinafter referred to in this draft educational note as
“risk adjustment”, or RA) is a defined term in IFRS 17 Appendix A, pursuant to IFRS 17.37:

An entity shall adjust the estimate of the present value of future cash flows to reflect the
compensation that the entity requires for bearing the uncertainty about the amount and
timing of the cash flows that arises [sic] from non-financial risk.

Further clarification is provided in IFRS 17.B86—B92. Those paragr3
would consider only non-financial risk. Insurance risk, lapse risk;

phasize that the RA
M se risk are listed as

dra®of International Actuarial Note (IAN) 100.

As noted above, IFRS 17 does not i ethodologies for calculating the RA. However,

igh severity will result in higher risk adjustments for
with high frequency and low severity;

(b) for similar ts with a longer duration will result in higher risk adjustments
for non-fin risk than contracts with a shorter duration;

(c) risks with a wRer probability distribution will result in higher risk adjustments for
non-financial risk than risks with a narrower distribution;

(d) the less that is known about the current estimate and its trend, the higher will be the
risk adjustment for non-financial risk; and

(e) to the extent that emerging experience reduces uncertainty, about the amount and
timing of cash flows, risk adjustments for non-financial risk will decrease and vice
versa.”

In discussing this guidance, the Application of IFRS 17 Insurance Contracts draft educational
note states the following in Question 4.3 (emphasis added in bold):
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This general guidance means that there is no single right way for an entity to set the
risk adjustment. In general, there are other important considerations that will be relevant
to how an entity determines its approach to estimating the risk adjustment:

e consistency with how the insurer assesses risk from a fulfilment perspective;
e practicality of implementation and ongoing re-measurement; and

e translation of risk adjustment for disclosure of an equivalent confidence level
measure.

Therefore, a variety of methods are potentially available, although their ultimate usage
depends on the extent to which they meet the criteria above, given the specific
circumstances of the company. Potential methods include, but are not limited to, quantile
techniques such as confidence level or CTE, cost of capital techniques, or even potentially
simple techniques such as directly adding margins to assumpjg gr scenario modelling.

at the resulting RA
¥in the amount and
Is draft educational
, there are no prescribed
the entity requires for
iques include consistency with
articulations would be part of the basic
intenance of the RA.

Notwithstanding the calculation methodology, the actuary woulRg

note referred to as “uncertainty related to non-financia
methods for demonstrating that the RA reflects t
uncertainty related to non-financial risk, but po

pricing policies or internal risk appetite polici
governance structure around the establi

The sections that follow in this draft al notTe provide more specific application
guidance for Canadian actuaries foffeach of, potential methods. The guidance herein does
not prescribe which method woul hor prescribe exactly how any given method would

ackground information to help inform Canadian
applying one or more of the methodologies.

The guiding principleg
draft educational notef Ny Tollowing:

e First and foremo¥} consider Canadian-specific perspectives, rather than simply
repeating international actuarial guidance.

e Provide application guidance that is consistent with the IFRS 17 standard and applicable
Canadian actuarial standards of practice and educational notes, without unnecessarily
narrowing the choices available in the IFRS 17 standard.

® Consider practical implications associated with implementation of potential methods; in
particular, ensure that due consideration is given to options that do not require undue
cost and effort to implement.

2. Transition from IFRS 4 to IFRS 17

Prior to the effective date of IFRS 17, insurance contract liabilities were subject to IFRS 4, which
for life and health insurance contracts in Canada was accepted as being the Canadian Asset



Draft Educational Note July 2019

Liability Method (CALM) as guided by CIA Standards of Practice and educational notes. As such,
references in this draft educational note to IFRS 4 pertain to the application of CALM in Canada.

In this draft educational note, emphasis is placed on the margin approach, which is most
analogous to the IFRS 4 approach in Canada. This draft educational note provides guidance on
Canadian-specific issues, and a margin approach may be commonly applied in Canada under
IFRS 17 given the operational efficiencies from using a modelling framework that is similar to
the IFRS 4 approach, and supported by Canadian industry-standard software. As such,
translation of the IFRS4 MfAD (Margin for Adverse Deviations) approach to an IFRS 17 risk
adjustment approach is a key Canadian specific issue, should an actuary choose to maintain a
margin approach. This is not meant to imply that other methods are not equally acceptable
practice in Canada.

A margin approach would generally be acceptable if it satisfies the five characteristics defined
in IFRS 17.B91 and noted above in section 1 of this draft educatio c. Canadian IFRS 4

guidance for setting margins was based on similar consideratio efore reasonable to
conclude that all of the required characteristics of an IFRS 174RA a
Canadian MfADs.

If IFRS 4 MfADs are used as the starting point for calcula@gng IE4% 17 RA, the actuary would
need to assess the questions posed in section 9.2 gf the draW educational note Comparison
of IFRS 17 to Current CIA Standards:

e [sthe current level of PfAD consistent tMycompensation the entity requires for

bearing uncertainty?

e Are the diversification benef@® liclu in current PfADs consistent with those that

would be reflected in IFRS ¥&?

e How would the confj le satisfy disclosure requirement of IFRS 17.B92)
inherent in the cu determined?
e Howwouldt D afyopriate to the net liability be split between the direct and

ceded contrac
e Are any adjustme&@ts needed for pass-through features?

IFRS 17.37 states that the risk adjustment would “reflect the compensation that the entity
requires for bearing the uncertainty about the amount and timing of the cash flows that arises
from non-financial risk”. In practice, most Canadian entities are unlikely to have previously
defined a specific metric or set of metrics that explicitly defines the compensation the entity
requires for bearing non-financial risk. Such metrics or risk-appetite articulations, if they exist,
would likely consider all risks, including financial. Therefore, the actuary would need to provide
some justification for how the chosen MfADs, and/or the resulting confidence level of the RA,
reflect the entity’s required compensation for non-financial risk.
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3. General Considerations
3.1 Measurement methodology

Under IFRS 17.37, the actuary would understand the compensation required by the entity for
the uncertainty related to non-financial risk, and establish a link to the risk adjustment (RA).
The IFRS 17 standard does not prescribe a methodology for how the RA would be measured in
practice. The compensation the entity requires is a subjective assessment of an entity’s own
risk appetite. There are numerous ways an entity may choose to put a price on that risk.
Questions 4.9 and 4.13 in the draft CIA educational note Application of IFRS 17 Insurance
Contracts provide further general guidance. It is beyond the scope of this draft educational note
to recommend any specific method.

The answers to questions 4.9 and 4.13 refer to the entity’s pricing as potential reference points
for measuring the entity’s risk aversion and/or compensation requirg@ents. The actuary would
consider whether the compensation the entity requires would re pricing concessions
due to competitive market pressure and/or price discountingg [pggressive market
positioning. One view is that the actual pricing would be Ple evidence of the
compensation the entity requires. An alternative view entity could
temporarily accept less than its theoretical steady-state on requirements, and that
the RA would reflect the latter.

ting OWe must satisfy the overall

, and disclosure of insurance contracts.
unit of account (i.e., RA determined for a
presentation and disclosure requirements tend
portfolios of contracts, or entity-level RA). In
order to assess the appropriateges icular approach, it is necessary to consider both
uirements for the RA and the aggregated

The approach used to determine the RA at a
requirements of IFRS 17 for measurement, pre
Measurement requirements are based o
single contract or group of contract

3.1.1 Measurement related to RA (unit-of-account viewpoint)

The unit of account for 17’is the group of contracts, and the measurement requirements of
the standard (and some [esentation and disclosure requirements) must be applied at that level.
This has implications for the RA, including the following:

e The RA must be determined, at each reporting date, for each group of contracts [IFRS
17.32 and .40].

e The RA for a group of contracts has an impact on the measurement of the Contractual
Service Margin (CSM) and/or loss component for the group, both at initial recognition
[IFRS 17.38] and subsequently [IFRS 17.B96(d)].

e For contracts initially recognized in a period, the RA is required to satisfy the grouping
requirements of IFRS 17.16 (i.e., to identify onerous contracts).

IFRS 17.24 does allow the fulfilment cash flows (of which the RA is part) to be determined at a
higher level of aggregation than the group and then allocated to the relevant groups.
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3.1.2 Disclosure requirements related to RA (aggregate/entity-level viewpoint)

While the measurement requirements of IFRS 17 require an RA value for each unit of account,
most of the presentation and disclosure requirements of IFRS 17.97-109 will typically be met at
a more aggregate level such as reporting segment or reporting entity level.

IFRS 17.117(c)(ii) specifically requires disclosure of the approach used to determine the RA, and
IFRS 17.119 requires disclosure of the confidence level corresponding to the reported RA.
Depending on the approach used, this confidence level will be either an explicit input to the RA
calculation or an implicit result of the calculation.

3.1.3 Selection of a measurement methodology

Some actuaries may view the aggregate entity-level perspective as being the primary basis for
determining the RA (perhaps driven by disclosure requirements, or aligned at the level at which
the entity thinks about compensation). Of the various approaches ¢ ibed in this draft
educational note to calculating the RA, some are more directly qlicabl®go an aggregate

techniques noted in Section 6). An aggregate RA would n
of account to satisfy the IFRS 17 measurement require

On the other hand, some actuaries may find it mor,
to more directly facilitate the measurement reqgire
described in Sections 4.3 and 4.4 would be pagentMgways 10 do this. The margins used to
determine the RA would be developed such th flect diversification among the non-
financial risks in the entity’s various units to the extent that the entity chooses to
reflect the benefits of diversificatio s R
adjustments calculated at the unit@f-accol@t [€vel would be the entity’s aggregate risk
adjustment.

3.2 Diversification, all aggregation
The entity’s perspecti n divygsification will affect both the level of the RA and its assessment
of the confidence leve Y The mechanics of how diversification benefits are reflected

may differ depending oNvhether an entity-level or unit-of-account perspective is taken as the
primary approach.

3.2.1 Diversification and allocation in an aggregate RA approach

To the extent that an entity-level perspective is taken as a primary approach, the aggregate risk
distribution would reflect the entity’s perspective of the benefits of diversification among its
component risks. For example, the entity would assess the degree of diversification that it
expects between its insurance contracts exposed to longevity risk versus mortality risk.

Reflection of diversification could be based upon statistical or empirical analyses, expert
judgment, or causal relationship. The more uncertain the entity is with respect to the
diversification benefit, the less likely it would be fully reflected in the aggregate risk
distribution. Below are some common techniques that could be used:
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e Correlation matrix

Examples of potential correlation matrices are included in Appendix 4. In choosing the
correlation factors, the entity would consider the confidence level of the risk exposure
and make sure that the correlation still applies at that level of confidence. Furthermore,
the correlation factors would be considered in the context of the entity’s own
circumstances — use of a “one-size-fits-all” correlation matrix may not be appropriate.

e Copulas

The actuary could decompose the joint probability distribution of the entity’s non-
financial risks into marginal probability distributions. A copula is a function that
combines those marginal distributions together and allows the actuary to quantify the
correlations between the risks. Illustrations of copulas are beyond the scope of this draft
educational note.

The compensation the entity requires for non-financial risk wou e the confidence
level at which the entity chooses to set its RA. The benefits i ificatih reflected in the
aggregate RA calculation would be passed down to the uny Evel via the allocation
process.

Allocation to groups of contracts may be done either diregtly ( g a proportional or other
method as appropriate) or indirectly (e.g., by calfgra gins such that a unit-of-account
calculation, aggregated across all groups of cutra®e, vields the same RA as an entity-level
calculation). Either way, the sum of the RA for Va s units of account would equal the
aggregate entity-level RA.

The IFRS 17 standard does not pregfribe an regation or allocation techniques, and a
discussion of potential methods is Rgyond tle scope of this draft educational note as it is not a
Canadian-specific issue. TheffAYb research paper on Risk Aggregation and
Diversification in April 20X & pa2enerally, the Enterprise Risk Management section of
the CIA website contajns addWgonal resources on aggregation and diversification.

3.2.2 Diversification a ation in a unit-of-account RA approach

When the RA is develop®l at the unit-of-account level, the entity’s aggregate RA would be the
sum of the risk adjustments for the various units of account. A risk adjustment developed
independently for one particular unit of account may or may not reflect the benefits of
diversification with other units of account within the entity.

To the extent that diversification between entities, or diversification between different
portfolios within an entity, are considered in pricing, there would be a clear argument that
reflecting similar diversification in the RA is a direct reflection of the compensation the entity
requires. If pricing does not account for diversification between entities or portfolios,
justification of inclusion of such diversification in the RA could be more difficult but would
depend on the particular facts and circumstances of the entity. Ultimately, the level of the RA
for any given group of contracts will be a matter of judgment, and the actuary would ensure
that the resulting aggregate RA reflects the compensation the entity requires for uncertainty
related to non-financial risk.


http://www.cia-ica.ca/docs/default-source/2016/216037e.pdf
http://www.cia-ica.ca/docs/default-source/2016/216037e.pdf
http://www.cia-ica.ca/ermac-resources

Draft Educational Note July 2019

The quantification of the confidence level when the RA is calculated using a unit-of-account
approach is described in Section 7.3. To the extent that the benefits of diversification are fully
reflected in the assumed underlying probability distribution, but are not fully reflected in the
calculation of the entity’s RA, the resulting confidence level of the RA would be higher than had
the full benefits of diversification been passed down to the unit-of-account level. Expressed
another way, the more conservative view an entity takes in applying diversification at the unit-
of-account level, the higher will be the resulting RA and its reported confidence level.

3.2.3 Diversification between entities

When a parent entity is comprised of subsidiary entities, question 4.10 in the Application of
IFRS 17 Insurance Contracts draft educational note presents two different perspectives on
diversification.

One perspective is that each subsidiary entity would make an assessment of the compensation
it requires for its own non-financial risks, independent of any potg ersification with risks
across the collective entities. The assumed probability distribytic ng the calculation of

at the parent-entity level, such that the RA of the paren
adjustments of the subsidiaries, or to simply sum
confidence level of the parent RA would be hig

subsidiary entities. The
er approach versus the former.

Another perspective is that the diversification of the collective organization would be
reflected at the subsidiary entity level. | i cl, the assumed probability distribution
underlying the calculation of the conjg vel of the subsidiary entity’s RA would reflect

between-entity diversification, an f diversification credit reflected in the
subsidiary’s RA calculation would a onfidence level of the subsidiary’s RA. The parent
entity RA would be the su su Ty entity risk adjustments.

The methodology used wo C tent from period to period and reflect how the entity
manages/considers t el ONisk.

3.3 Reinsurance

Under IFRS 17, direct liaRities must be calculated separately from ceded liabilities because
these contracts would never be in the same unit of account. It follows that RA must also be
calculated separately for direct business and the associated ceded business. This concept is
articulated in IFRS 17.64, which specifically requires an explicit risk adjustment for ceded
reinsurance contracts:

e |FRS 17.64: Instead of applying paragraph 37, an entity shall determine the risk
adjustment for non-financial risk so that it represents the amount of risk being
transferred by the holder of the group of reinsurance contracts to the issuer of those
contracts.

This separation of direct and ceded risk adjustments may not always be intuitive. This issue is
addressed in question 9.9 of the Application of IFRS 17 Insurance Contracts draft educational
note:

10
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A specific definition for the determination of the risk adjustment for reinsurance contracts
held is provided that replaces the general definition in paragraph 37 used for insurance
and reinsurance contracts issued in the standard. Under the definition for reinsurance
held, the quantum of the risk adjustment for non-financial risk represents the amount of
risk being transferred by the holder of a group of reinsurance contracts to the issuer of
those contracts (paragraph 64).

The risk adjustment for the reinsurance held can therefore conceptually be thought of as
the difference in the risk position of the entity with (i.e. net position) and without (i.e.
gross position) the reinsurance held. As a result, the appropriate risk adjustment for the
reinsurance held could be determined based on the difference between these amounts.

For reinsurance held, because the risk adjustment for reinsurance held is defined based on
the amount of risk transferred to the reinsurer, the risk adjustment for reinsurance held
will normally create an asset. On this basis, where a reinsurag ytract held is reported
as an asset the risk adjustment will have the effect of incre alue of the asset,
and will decrease the liability value where the reinsura 2ld is reported as a
liability.

The RA reflects the compensation the entity requires fo
risk, and would be appropriately apportioned to djgect a
concepts underlying the RA are (a) the RA for t
compensation for non-financial risk that the
the RA for the ceded contracts would acgount
to the reinsurer(s). Any method that res

contracts. Ultimately, the key
racts would represent the

inancial risk transferred from the entity
oncepts would generally be acceptable.

Reinsurance is a hedge against theffisk in t ct contract. Where the price of reinsurance is
proportional to the level of risk bei (i.e., ceded) from the direct entity’s perspective,
the ceded RA would be pro direct RA, and the direct RA would be unaffected by
the presence of reinsuran reinsurance hedge affects the level of compensation
required on the direcigcontra®gExamples A1.2 and Al1.3 in Appendix 1 illustrate these

situations.

When the price of reinsance is not proportional to the level of risk being hedged, from the
direct entity’s perspectiv® then the ceded RA may not be proportional to the direct RA. For
example, in Canada, reinsurers might have a more favourable view of mortality on some life
products, resulting in reinsurance subsidization of some of these products. The cost of the
reinsurance could be viewed as a reflection of the price the entity is willing to pay to be relieved
of risk, and therefore indicative of the entity’s compensation requirements related to
uncertainty of the risk being ceded. Examples A1.4 and A1.5 in Appendix 1 illustrate these types
of situations. In the extreme example A1.5, the market price for hedging the risk is zero,
illustrating that in certain circumstances the ceded RA could in theory be reduced to zero, yet
still respect the key concepts in the IFRS 17 standard.

7

3.4 Discount rate

IFRS 17 provides no direction regarding the discounting of the RA. IFRS 17.B90 states “the risk
adjustment for non-financial risk is conceptually separate from the estimates of future cash

11



Draft Educational Note July 2019

flows and the discount rates that adjust those cash flows”. Furthermore, IFRS 17.B92 states “an
entity shall apply judgement when determining an appropriate estimation technique for the
risk adjustment for non-financial risk”.

Consequently, the use of discounting (or not) and the methodology to determine discount rates
are at the discretion of the entity.

Many discounting methodologies are possible.

Regardless of the discounting methodology chosen, the actuary would maintain a consistent
methodology between different reporting periods.

Changes in discount rates will affect the current value of the RA if the RA is discounted. Under
IFRS 17.81, the entity is not required to bifurcate the change in RA into its component pieces
(change in undiscounted provision for non-financial risk vs. change in discounting impact). If not
bifurcated, the entire change in RA would be presented as part of WU rance service result,
and the entire change in RA related to future services would adji

3.5 Disclosure requirements

General IFRS 17 disclosure requirements are outlined i
Elements specific to the RA include the requirement to
movement in the RA from the opening balance to
requirement to disclose significant judgments a ha
of the RA (IFRS 17.117).

793 trough IFRS 17.132.
cl conciliation of the
g bafance (IFRS 17.101), and the
judgments used in the calculation

Disclosure requirements for the confide I~ noted in IFRS 17.119. The full text of that
paragraph is the following:

An entity shall disclose the @nfiden® level used to determine the risk adjustment for
non-financial risk. If technique other than the confidence level
technique for deteg risk adjustment for non-financial risk, it shall disclose the
technique used and ence level corresponding to the results of that technique.

It is reasonable to inf Xraph 119 refers to the entity’s aggregate risk adjustment, and
it would be at the discr@@®n of the entity to disclose the confidence level of risk adjustments at
anything less that an ent@y-level.

4. Margin Approach
4.1 Introduction

The actuary would define an approach that links the chosen margins to the compensation that
the entity requires for uncertainty related to non-financial risk. Per the discussion in Section
3.1, this could be done using several different approaches, depending upon how the entity
chooses to express the compensation it requires for uncertainty related to non-financial risk.
The paragraphs that follow outline three potential approaches where margins could be used.

4.2  Aggregate/entity-level approach

Under an aggregate approach, the primary method for calculation of the aggregate RA would
be a quantile technique or cost-of-capital approach. Chapters 5 and 6 discuss these approaches.

12
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The MfADs can be used as a supplemental technique to allocate the RA to the unit-of-account
level.

A potentially very significant shortcoming of this method is its reliance upon the precision of
the aggregate RA calculation. If the actuary uses an approximation technique (like the LICAT
approach illustrated in Section 7.4) to determine the aggregate RA at a particular confidence
level, there may not be sufficient precision in the approximation to reliably apply this method.

4.2.1 Aggregate approach using a quantile technique

Allocation of the aggregate RA could be accomplished by calibration of the margins, such that
the sum of the risk adjustments calculated at the unit-of-account level is equal to the aggregate
risk adjustment calculated via a quantile technique. Many other allocation and/or calibration
methods are possible; the IFRS 17 standard does not prescribe a method. The actuary has
discretion in choosing a reasonable approach, while considering operational efficiency.

For practical purposes, the margins would likely be calibrated pg
and only changed outside of the periodic review cycle if the g
corresponding to the RA drifted away from the target conjg
threshold.

potentially annually,
¥ ence level
¥ more than a defined

4.2.2 Aggregate approach based on cost of capita

Another potential approach is calibration of marggs to ate an aggregate RA derived from
a cost-of-capital approach. This method coul ctical alternative to a first-principles-
based, cost-of-capital calculation, given erynay be very difficult to execute in
production within typical financial re i eadlin®s.

al, to the capital requirements by risk type. Actuarial
of proportionality would be appropriate given the facts

and circumstances p entity.

To comply with presen disclosure requirements, the confidence level corresponding
to the resulting RA wouRlneed to be calculated. Refer to Section 7 for considerations on how to
do this.

4.3 Unit-of-account approach

Under a pure unit-of-account approach, MfADs would be the primary method for calculating
the RA. The actuary would set the MfADs at levels that explicitly represent the compensation
the entity requires for bearing uncertainty for a given group of contracts. The “compensation
the entity requires” would be quantified through the margin-setting process, not based on the
resulting confidence level.

It may be helpful to the actuary to look to the CIA Standards of Practice that existed prior to
IFRS 17 for guidance in setting MfADs (see Appendix 3 for a brief summary). This guidance is not
binding, but could be a useful starting point for setting MfADs at the unit-of-account level.

13



Draft Educational Note July 2019

In the margin-setting process for a given group of contracts, the actuary may look to the risk
exposure of the broader entity to consider whether there are potential diversification benefits
that the entity would reflect in its RA, as discussed in Section 3.2.2.

The confidence level corresponding to the resulting aggregate RA (sum of the parts) would
need to be calculated for IFRS 17 disclosure purposes. The confidence level disclosure would be
an output of the process, not an input to the RA calculation, except perhaps as a reasonability
check on the level of the MfADs. Potential methods for quantifying the confidence level are
discussed in Section 7 of this draft educational note.

4.4 Hybrid approach

A hybrid approach could potentially take many forms, but would land somewhere between the
approaches discussed in the prior sections (aggregate approach vs. unit-of-account approach).
This section describes one possible hybrid approach.

blished for each
d calculate the

Similar to the unit-of-account approach, the actuary could use NP
assumption as a starting point, adjust for diversification or o
resulting aggregate RA and associated confidence level.

But unlike the pure unit-of-account approach, the entit
define a target range for the confidence level correspon e aggregate RA that
represents the aggregate compensation the entj i
in the event that the aggregate RA landed ouiide defirted confidence-level range, to bring
the confidence level corresponding to the aggr back within the range.

This type of hybrid approach would
aggregate approach noted in secti
of the confidence level associated
may lessen some of the con I recision of the confidence level calculation.

e sighificant potential shortcomings of the
the dependency upon a precise identification

a calibration point, rather than a confidence-level
calculated based on a range of the target cost-of-capital
librated accordingly.

If using the cost-of-capital
target, the aggregatedag.coul
rates, and the MfADs

4.5 Sign of the margQs

The underlying intent of a margin approach is to adjust the fulfilment cash flows to create an
incremental provision for non-financial risk. This would normally be done by explicitly testing
the sign of the margin, or in more complex cases, such as the lapse margin for some products,
by dynamically adjusting the direction of the margin within the valuation model at each
duration (often referred to as the crossover logic).

For a group of direct contracts or assumed reinsurance, the RA would always be positive —i.e.,
the RA would increase the fulfilment cash flows (FCF) portion of the liability. For a group of
ceded contracts, the RA would be negative —i.e., the ceded RA would provide an offset to the
increase in the direct RA to account for the portion of the risk transferred to the reinsurer.
There could be rare situations where the ceded RA is reduced to nil (see illustrative example
A1.5in Appendix 1).
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In some situations, it may be necessary for the sign of the margin to differ for similar risks in
order to generate a positive RA for direct contracts. This could include some instances of
reinsurance, or within portfolios of direct contracts where the risk profile is not homogeneous.
The following sections explore these situations.

4.5.1 Choosing margins with reinsurance

Under IFRS 4, testing of the direction of the margin would have been done on a net-of-
reinsurance basis. However, because IFRS 17 requires explicit risk adjustments for both direct
and ceded contracts, testing the direction of the margin on a net basis may not be sufficient.
The sign of the margin may have to be different on a net basis versus on a direct basis in order
to generate positive risk adjustments for the direct, ceded, and net components. For example,
some Canadian life products may be death-supported on a net-of-reinsurance basis, but life-
supported on a direct basis, in which case the sign of the mortality margin would be negative
on a net basis but positive on a direct basis.

In this type of situation, the actuary could test the FCF liabilit

Some portfolios may have implicit divers
a given portfolio, there may be so up
are life-supported.

It would be appropriate to rgfO2R } ication within the portfolio, and thereby reduce
the overall RA on the port#§ o ification affects the compensation the entity requires
for uncertainty related to noM@inancial risk. However, it would not be appropriate to do so by
having positive risk a n some groups and negative risk adjustments on other
groups.

One approach might be 1§ test and apply the sign of the margin at the group level, and possibly
reduce the quantum of the margin such that the aggregate RA reflects the compensation the
entity requires for the diversified risks within the portfolio. An alternative approach might be to
test and apply the sign of the margin at the portfolio level, and allocate the RA down to the
group of contracts level.

5. Cost-of-Capital Approach
5.1 Introduction

In a cost-of-capital approach, the RA is based on the compensation that the entity requires to
meet a target return on capital. In this calculation, three elements are required:

e Projected capital amounts: to determine the level of non-financial risk during the
duration of the contract;
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e Cost-of-capital rate(s): represents the relative compensation required by the entity for
holding this capital; and

e Discount rates: to obtain the present value of future required compensation.

This approach has the benefit of being conceptually close to the definition of the RA, and allows
allocation of the RA at a more granular level (depending on the entity’s allocation method for
capital amounts). On the other hand, it might be operationally complex, as the projection of
capital requirements is an input to the liability calculation.

Whereas the general formula for this approach is simple, there are a variety of ways to
determine its components. A practical approach to determine the compensation required by
the entity would be the methodology used for pricing purposes (i.e., the way an entity
determines compensation in its day-to-day operations). Otherwise, an entity might prefer to
define the required compensation on a more theoretical basis. Both ydews are discussed.

5.2 General formula

The general formula for the RA based on a cost-of-capital agffoach ollowing:

RA =2

Te X Ct
(A+d)"E

- Ciis the average capital amount for t
- rtis the selected cost-of-capital raafo
- r¢x Ciis the compensation required

e peridd t,

h tity for the period t, and

- dtis the selected discount rate g a yield curve, if appropriate.

Considerations for defining C: and @ are dis@ussed in the following sections.

5.3 Capital

A practical approach for a
requirement?® with th
models might be use
compensation.

f contracts could be to determine the capital
del used for pricing purposes. However, any other capital
t is consistent with the view of the entity regarding

ita

Possible capital models iftlude the regulatory capital model of the entity (e.g., Life Insurance
Capital Adequacy Testing (LICAT)) or internal capital models (e.g., economic capital models).
This second type of capital model might refer to models where all components were developed
by the entity. An internal capital model might also be a regulatory capital model for which a few
changes were made by the entity (e.g., modified LICAT).

" In the context of this section, “capital requirement” is defined as an amount of equity required. For example, in
the context of a capital model on a total asset requirement (TAR) basis, the capital requirement is the difference
between the TAR and the liability including RA and CSM. Alternatively, the actuary may choose to define the
amount of capital based on risk, independent of how capital is comprised. In the latter view, the capital
requirement would be the TAR less the liability excluding RA and CSM. The latter view would lead to a higher
capital amount but could be simpler to implement in practice as it would eliminate the iterative element discussed
later in this section.
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Capital models using a total asset requirement (TAR) approach, such as LICAT, introduce
complexity into the calculation of C: in the general formula defined in Section 5.2. The actual RA
is used in the determination of C;, potentially leading to circular calculations. For example,
under LICAT, the entity’s target amount of available capital could be expressed as the entity’s
target total ratio multiplied by base solvency buffer less the RA, CSM, and Eligible Deposits. In
such situations, determining the RA for each period may require iterative calculations.

Furthermore, the capital requirement would be adjusted to reflect the following
considerations:

e Removal of the capital component(s) related to risks other than the non-financial risks in
scope of the RA.

e Diversification, if not specifically addressed in the capital model being used.

e Consideration of the various risk-sharing mechanisms (rein
dividends, etc.) reflected in the estimates of future cash

e policyholder

e Inclusion of a non-financial capital component for rj i licit non-financial
i egated funds where the
capital requirement under LICAT is determined i including financial and non-

financial risk).

An allocation method will allow the entity to
determined by considering the diversification regate level) to the most granular level.
At a minimum, the entity would allocate edquirement by group of contracts to meet
IFRS 17 requirements. However, for j eeds, an entity might want to allocate the capital
requirement by contract and by ri tract). Literature includes a few capital

allocation methods such as the pr inuous/discrete marginal, or the Shapley method.

ital requirement (initially

Finally, there may be no li
disclosure and the confide
model calibrated to ¢
very different thanar
to reconcile these amo
determined using anoth

confidence level corresponding to the RA required for
e capital model. For example, an economic capital

the 99th percentile over a one-year horizon is conceptually
ent that covers a lifetime horizon. Thus, it may not be possible
s. The quantification of the confidence level of the RA would be
approach.

5.4 Cost-of-capital rate

The cost-of-capital rate is traditionally designed as the weighted average cost of capital (WACC)
for an entity that considers all sources of capital, minus the rate that could be earned on
surplus. Among these sources of capital, the cost of capital for common shareholders (or
equivalent stakeholders) is the most complex to define.

A practical approach would be to use, by capital source, target rates of return on capital and
their respective weights that are consistent with management’s view (i.e., used for pricing or as
corporate targets). Target rates of return on capital might vary by line of business, by product,
etc. Even if these rates of return might not be supported by the theory on cost of capital, they
may still represent the compensation required by the entity.

17



Draft Educational Note July 2019

Alternatively, theoretical cost-of-capital rates might be determined by the entity. In this case,
the entity might consider the following:

e The cost of capital for shareholders would depend on their risk aversion.

e The amount of capital would reflect the level of risk (i.e., uncertainty). If the entity
requires different compensation for similar risks in different segments of the business,
the difference would be reflected in the cost-of-capital rate rather than the amount of
capital.

e The cost-of-capital rate can be defined as a rate that represents the profit required for a
given quantity of risk (risk perceived by the shareholders). Then, this rate is applied to
an amount of capital measured by a capital model. In theory, when the capital model
used measures perfectly the risks perceived by the shareholders, the same cost-of-
capital rate would apply for all lines of business, all products,gll risks, etc. However, in
practice, capital amounts measured by these models are g implified measures
of the underlying risks. For this reason, different cost- ital ratls could be justified.

ents are often-stated
ations are internally

e The risk-adjustment is a pre-tax item, yet cost of
on an after-tax basis. The actuary would ensure
consistent.

5.5 Reinsurance

Section 3.3 of this draft educational note disc
reinsurance. A specific consideration to
develop cost-of-capital rates on a gr
cost-of-capital rate for this purpos

S eral considerations with respect to
apital approach would be the need to
practical approach would be to use the net

e consistent with the considerations
articulated in Section 3.3. From a tRgoreticdl standpoint, the third bullet point in Section 5.4
suggests that it is expected e -capital remains unchanged when there is a change
in the risk profile (e.g., ign @surance), unless the capital model inadequately captures
the risk perceived by f{he shaMggolders.

6. Quantile Techn
6.1 Overview

Quantile techniques including Value at Risk (VaR) and Conditional Tail Expectation (CTE) can be
used to assess the probability of the adequacy of the fulfilment cash flows, and thus help to
guantify the desired magnitude of the RA. The primary advantage of a quantile technique is
that it will directly satisfy the IFRS 17 disclosure requirements regarding confidence level
corresponding to the RA.

Assessment of the confidence level corresponding to the RA would generally require underlying
assumptions for the risk distribution to be developed. Given a risk distribution, both VAR and
CTE can be calculated.

The purpose of this section is to provide a high-level overview of potential approaches to
generate a risk distribution, with a focus on Monte Carlo Simulation, and how quantile
techniques including VaR and CTE can be applied accordingly to determine the RA. Detailed
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implementation guidance for an entity choosing to apply one of these techniques is beyond the
scope and purpose of this draft educational note; the International Actuarial Association (IAA)
has published a monograph on risk adjustment that may be a useful supplemental reference.

6.2 Approaches to generate a risk distribution

To generate a distribution of the underlying future cash flows, a few possible approaches can
be considered:

e Fit future cash flows for non-financial risks into a probability distribution; for instance, a
normal distribution, or a suitably skewed probability distribution

e Monte Carlo Simulation
e Other Scenario Modelling

6.2.1 Probability distribution for present value of cash flows

IFRS 17 requires the actuary to estimate an unknown variable (t t cash flows), which

conceptually is derived from an analysis of the full range of ibl g es of the
contractual cash flows. In practice, it would be extremely to oMBerve the full range of
possible outcomes or the underlying probability distrib Id define the full range of
possible outcomes. The actuary might therefore need to assumption about the shape
of the underlying probability distribution. One s iing assumption would be the use of

for portfolios that do not exhibit
c®ucentration of stop loss insurance.
he scope of this draft educational note.

the normal distribution, which might be appregri
characteristics of skewed exposures, such as a

Discussion of other potential distribution

6.2.2 Monte Carlo simulation

delledtochaghically. This would generally involve calibration of
improvement, morbidity, lapse, and any other key
Id be projected for multiple scenarios based on these
bImg the actuary to observe a probability distribution of the
d enable the RA to be set at the target percentile level of the

Non-financial risks can be mo
distributions of rates of mog
drivers of insurance risk.
stochastic input para ers, &
entity’s aggregate ris
observed distribution.

To model insurance risks Stochastically, the following risk components would be considered:
e Level: Risk of misestimating the mean
e Trend: Risk of misestimating future changes in the mean
e Volatility: Risk due to random fluctuations
e Catastrophe: Risk due to one-time large-scale events
6.2.3 Other scenario modelling

Scenario modelling is mentioned as an alternative approach in question 4.14 of the Application
of IFRS 17 Insurance Contracts draft educational note, for reflecting qualitative risk
characteristics, “provided suitable extreme scenarios are included”. Instead of different
assumptions applied to each risk, a combination of assumptions or a scenario reflecting
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multiple non-financial risks could be applied to the underlying insurance contracts. However, in
practice, it may be difficult to calibrate the appropriate scenarios.

An example of scenario modelling is Dynamic Capital Adequacy Testing (DCAT). DCAT is a
process of analyzing and projecting trends in an insurer’s capital position given its current
circumstances, considering adverse scenarios that are severe but plausible. As such, the
materiality threshold for a DCAT analysis would generally be higher than the materiality
associated with a liability calculation. Therefore, the actuary would be cautious in simply
applying the techniques used to complete a DCAT analysis onto the determination of its RA.

6.3 Approaches to measure risk
Once a distribution is generated, both VaR and CTE can be calculated or observed.
6.3.1 Value at Risk (VaR)

The VaR approach can be summarized as follows:

e Entity determines the target confidence level at whic
required, e.g., x" percentile

k its compensation

e VaRis determined such that the probability of algu
than VaR is x%

t cash flows being less

e Risk adjustment is then determined as VRR@ entile less the mean of present
value of probability-weighted cash flo

The VaR approach is similar to the appro tly used for internal economic capital
calculations, for instance Own Risk
techniques could be applied to th

differences which are summarj

e Risk profile: Econ | can include all risks faced by the entity, whereas the RA is
only required for no

pital tends to be calculated over a one-year time horizon,
whereas the ti orizon for the calculation of the confidence level of the RA would
reflect all cash flogys within the contract boundaries —i.e., a lifetime horizon, where
lifetime is limited by the contract boundaries. The entity could, if it so chose based on its
own compensation requirements, determine the level of the RA based on one-year
shocks, but the associated confidence level would be calibrated against a lifetime
horizon.

e Time horizon:

e Comparability: Economic capital is often calibrated at a higher percentile (e.g., 99.5%)
over a one-year time horizon. The confidence level of the RA would generally reflect a
lower percentile over a longer time horizon. As such, the two amounts may not be
directly comparable.

6.3.2 Conditional tail expectation (CTE)

The Conditional Tail Expectation (CTE) approach can be summarized as follows:
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e Entity determines the target confidence level at which it determines its compensation
required, e.g., x" percentile.

e From the probability distribution, an entity can determine
o A. Conditional mean of the fulfilment cash flows beyond the target percentile
o B. Mean of present value of probability-weighted cash flows

e Risk adjustment is then determined as the difference between A and B

Question 4.14 of the Application of IFRS 17 Insurance Contracts draft educational note does not
explicitly mention a CTE approach. However, it mentions that “... it may be possible to
incorporate allowance for correlation and skewness effects.” To address the skewness effects, a
suitably skewed probability distribution and/or CTE approach could be applied.

6.4 Aggregation and allocation

Once the aggregate percentile level and resulting aggregate RA § from a quantile
technique, the RA needs to be allocated to the IFRS 17 grou equirements of
ouping of contracts as
per paragraphs 16 and 47. IFRS 17 does not prescribe a ethodologies. Possible
solutions could range from simple proportional allgcatio es to more sophisticated
weightings based upon an analysis of the compggent g

e fulfilment cashflows for the entire
n®h-financial risk and then aggregated

Alternatively, instead of producing a distribut
entity, the VaR and CTE could be calculatgd fo
using a correlation matrix.

)

7. Quantification of the Conflldencege
7.1 Introduction

Question 4.18 in the Appli 17 Insurance Contracts draft educational note states
the following about rmindpn of the confidence level:

In order to deter idence levels, it is necessary to be able to locate the value of the
Fulfilment Cash FIQ of a collection of insurance contracts on the probability distribution
of the present valu?of the cash flows for the contracts. If that probability distribution is
not explicitly derived as part of the valuation process, some method or model might be
needed to estimate the percentiles of that combined portfolio distribution at the amount
that reflects the risk adjustment. The extent of the analysis needed for such estimation is
likely to require judgement.

Potential techniques range from full stochastic modelling to a relatively simple assumption
about the shape of the underlying probability distribution.

Determining the confidence level corresponding to the RA may be operationally burdensome;
nevertheless, confidence level is a required disclosure under IFRS 17. The actuary therefore
would need to assess the practicality, cost and effort associated with the chosen methodology.
In particular, it is possible that parameterization of a full stochastic model may be wrought with
assumptions that could lead to spurious accuracy in the resulting calculation of the confidence
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level. In many situations, a more simplified approximation technique may provide an equally
reasonable estimate of the confidence level, at much less cost and effort. The degree of rigour
would be an entity-specific decision subject to the judgment of the actuary and agreement of
the auditor.

Regardless of the approach taken, the actuary would be aware that the quantification of the
confidence level will be an estimate, given the unobservable nature of the full probability
distribution of the present value of the cash flows. As is the norm with any actuarial estimate,
the actuary would make users of the information aware that the quantification is based on
certain methods and assumptions, and take care to apply those methods and assumptions
consistently from period to period.

7.2 Quantile technique as primary method

primary method for
ection 6 are used to
confidence level

This subsection refers to situations where a quantile technique is the
determining the amount of the RA (i.e., one of the methods descg
determine the RA). There is no need for a separate process toca

As such, the remainder of section 7 will discuss
primary method for calculation of the RA is ngt d

would usually require so 4@
present value of future cash™@vs. The term “future cash flows” used throughout the remainder

of this section is und p the present value of future cash flows.

the contrary, it might be reasonable to assume that the PV of future
| distribution as noted in Section 6.2.1.

Unless there is evidenc
cash flows follows a nor

The following paragraphs illustrate how a quantile technique could be applied based on an
underlying normal probability distribution assumption for the future cash flows. Quantification
of the confidence level using other distributions would be theoretically possible using
analogous statistical techniques. lllustrations are beyond the scope of this draft educational
note.

A normal distribution is defined by its mean and its standard deviation. Any point on the
distribution can be identified if these two variables are known.

The best estimate liability (BEL) represents the mean or central tendency of the distribution,
such that there is a 50% probability that the actual unknown future cash flows will be greater
than or less than the BEL. Ideally, the actuary would have a method to derive the standard
deviation of the assumed distribution of future cash flows, but in practice this could be difficult.
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However, if a second point on the distribution can be identified, then there are mathematical
techniques to calculate the standard deviation. So, the key to this approach is being able to
identify the future cash flows associated with another point on the distribution. That may be
easier said than done, unless reasonable assumptions are made.

One potential reasonable approach is that a specific percentile of the distribution can be
derived from the LICAT regime, as discussed below in Section 7.4. However, other reasonable
approaches to define the second point on the curve could be explored. In particular, it may be
possible to use an entity’s own economic capital models if sufficiently robust, and recalibrated
beyond the typical one-year risk horizon of most economic capital models for quantification of
the confidence level of the RA.

Once a second point on the assumed normal distribution is identified, the implied standard
deviation of the entity’s future cash flows distribution can be calculated using the formula o =
(X-u)/2), where:

o Zcan be determined by looking up the given percepti bm a Standard
Normal table with mean of 0 and standard devi

o Xis the entity’s liability calculated at the giv
o Mis the entity’s best estimate liability

Once the standard deviation of the entity’s futuMgas is calculated, then the standard

normal formula can be re-arranged to solve f e lied confidence level corresponding to
the RA:
e Solve for Z, using the formuQ /o
k-

o Zisthe unknown tofe solvel for

o X=isthe eny ed liability (i.e., RA = X- )

o Misthe entit Imate liability
o oisth viation of the entity’s liability distribution

e Look up the Z scqe in a standard normal distribution table to determine the confidence
level

This method can be illustrated with simple examples. See Appendix 2.
7.4 Calibration using LICAT

For simplicity, this section refers to OSFI’s Life Insurance Capital Adequacy Test (LICAT)
framework, but it is also applicable to the Capital Adequacy Requirements for Life and Health
Insurance (CARLI) of the Autorité des marchés financiers (AMF).

A practical advantage of using LICAT as a calibration point is that it could be operationally
efficient to leverage existing processes in the quantification of the confidence level. A potential
disadvantage is that the LICAT calibration may not be a reasonable point of reference for a
particular entity.
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LICAT includes a combination of one-year shocks and lifetime shocks, meaning that it would not
be possible to translate the aggregate LICAT base solvency buffer to a lifetime confidence level
analogous to the confidence level corresponding to the RA. However, it may be possible to
leverage portions of the LICAT framework as a calibration benchmark for the confidence level
corresponding to the RA. In particular, the LICAT level and trend shocks represent a lifetime
horizon, whereas the LICAT volatility and catastrophe shocks reflect a one-year horizon.

Use of the LICAT shock as the second point on the distribution would require the following
considerations, which are discussed in more detail later in this section:

e Reflect an appropriate level of diversification when aggregating multiple shocks. Proper
consideration would be given to the entity’s mix and volume of business.

e Appropriate credit for the pass-through features of participating and adjustable
products.

e Appropriate consideration of the discounting approach.

The following approach represents a rough approximation
on the LICAT for products other than segregated funds.
context where an entity has no better information on h
on the distribution of the present value of future
note that the calibration of the LICAT level and

diversification and LICAT credits. To the exte
estimate of future cash flows, the LICAT Qench
confidence level at or around 85%. Signifi

lifet h percentile based

nts aM approximation in a

a second percentile point

a lifetime horizon. However,

reflected a particular discount rate,

ese parameters are different in an entity’s
not necessarily correspond to a

ces are possible.

ha

LICAT conceptually includes within fne basegs ncy buffer a terminal provision that would
represent a confidence level betw CTE6 and CTE8Q. By assuming that level and trend
solvency buffers represent provision, they could be assumed to reflect a
confidence level between E80. As a simplifying assumption, it could be assumed
that the midpoint of this randQCTE70, is approximately equal to VARS85, or the 85th percentile
of the distribution. M js@ated approximations are possible, bearing in mind the
underlying assumption

The actuary would take c®re to check the reasonability of the LICAT benchmark approach based
on the facts and circumstances of the entity and the prevailing interest rate environment, and
adjust the methodology and assumptions accordingly.

One possible approach to mitigate volatility in the confidence level due to changes in interest
rates would be to develop a scaling factor that adjusts the LICAT benchmark as interest rates
change. This might involve testing the sensitivity of the fulfilment cash flows to changes in
interest rates, and attributing a similar sensitivity to the LICAT benchmark. The LICAT
benchmark could then be scaled to reflect the magnitude of the interest rate change since the
point at which the benchmark was originally calibrated. Actuarial judgment would be required
in setting the initial calibration point; one possible simplifying assumption could be that the
LICAT benchmark represents the xt" percentile at the IFRS 17 transition date, with application of
the scaling factor based on interest rate movement from that point onwards.
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With the above caveats, an 85th percentile of the fulfilment cash flows can be determined as
the sum of the present value of the best-estimate future cash flows and a modified LICAT base
solvency buffer as defined below:

Credit, market and operational risks. These risk components would be set to zero as
they are not part of the RA.

Mortality, longevity, morbidity and lapse risks. The sum of the level risk and trend risk
could reasonably be assumed to represent a lifetime 85th percentile shock. Best
estimate and shocked cash flows would be:

o projected consistently with the disclosure of the entity’s confidence level (i.e.,
net of reinsurance, both registered and unregistered, if calculating and disclosing
the confidence level on a net-of-reinsurance basis; otherwise with and without
reinsurance if calculating and disclosing confidence leyels of the gross and ceded
risk adjustments separately).

o where calculations are done on a net-of-reins brojections would

o discounted at LICAT’s prescribed rates.

Expense risk. An increase of 10% in all poli arsgouldreasonably be assumed to
represent a lifetime 85th percentile shocQBest ate and shocked cash flows would
be:

o projected consistently wit iscpure of the entity’s confidence level; and

ates.

k diversification as defined in LICAT would be

Between-risk divers ion. Each of the LICAT level and trend requirements represent
tile shocks on an individual-risk basis. Therefore, between-
risk diversificat considered so that an aggregate 85th percentile requirement
can be derived. 'would be acceptable to use the same diversification methodology as
the entity uses to Uetermine its actual RA (e.g., the same correlation matrix).

Par, adjustable, and other credits. These credits would be determined consistently with
the diversified insurance risks calculated as described above. The credits would not
exceed the diversified risks, and consideration would be given as to the level of caps on
the credits, if any, that the entity would apply. The level of sophistication of the
approach used to estimate these credits would depend upon the materiality of the
credits for the given entity.

Scalar. It would be reasonable to exclude the scalar from the calculation for consistency
over time. The scalar is a regulatory tool used to adjust the level of capital in the
industry.

See Appendix 2 for simple numerical examples.
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As noted above, the LICAT approach can be assumed to represent a rough approximation of a
lifetime 85th percentile based on the LICAT for products other than segregated funds. In most
cases, the vast majority of risk from segregated fund products would be financial risk. It would
be reasonable to add the entity’s IFRS 17 RA for segregated funds to the modified LICAT base
solvency buffer when non-financial risk related to segregated fund guarantees is not a
significant part of the entity’s overall risk profile. This would assume that IFRS 17 RA represents
an 85th percentile confidence level. A more sophisticated approach may be required if
segregated fund guarantees represent a material portion of the entity’s non-financial risk
profile.

Q
N
Qg)\z\
?\
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Appendix 1: lllustration of Reinsurance Impact on RA

In the tables that follow, cash inflows are shown as negative numbers, and cash outflows are
shown as positive numbers.

Base case: no reinsurance

lllustrative example A1.1: Assume that there is a group of direct contracts that has a PV of
benefit payments with a probability-weighted mean of $100. The benefit payments are
assumed to be normally distributed with a standard deviation of $20. The entity prices this risk
such that there is an 80% probability that the premium, less a profit charge of $10, will exceed
the actual claims. In this case, it can be shown mathematically that the resulting premium is
$126.83, and the RA would be $16.83.

e Solve for X, using the formulaZ=(X-u)/ o

e from a standard
., 0.84162)

o Zcan be determined by looking up the 80th percg
normal table with mean of 0 and standard dey

o X=isthe entity’s risk-adjusted liability to ote that
RA = X- u=0%*2Z)

o Misthe company’s best-estimate cliggg cosyi.e., 2100)

o oisthe standard deviation of pany Wiability distribution (i.e., $20)

e Solve for the RA and the premiu

o Known values from t tions: u =100, 0=20,7Z=0.84162

o RA=0*Z=20*%0.84%2=51883
o Premium =X (W0 +10=5100 + $16.83 + $10 = $126.83
The results of the analysis arized in Table A1.1:
Ceded Net
PV Premium n/a n/a
PV Claims n/a n/a
BEL n/a n/a
RA $16.83 n/a n/a
CSM $10.00 n/a n/a

Reinsurance scenario 1: cost of reinsurance proportional to the level of risk being ceded

lllustrative example A1.2: Now assume that the entity layers 50% coinsurance into the mix for
the direct contracts considered in example Al.1, and the price of the reinsurance is 50% of the
direct premium. The entity prices such that there is an 80% probability that the premium, less a
profit charge of $10 (half of which is ceded to the reinsurer), will exceed the actual claims on a
net-of-reinsurance basis.

e Solve for X, using the formulaZ=(X-u)/ o
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o Zcan be determined by looking up the 80th percentile score from a standard
normal table withp=0and o =1 (i.e., 0.84162)

o X-=isthe entity’s net risk-adjusted claim cost to be solved for (note that RA = X-
U =0%*Z)

o Misthe company’s best-estimate claim cost on a net basis (i.e., $50, half of the
original $100)

o o isthe standard deviation of the company’s liability distribution on a net basis
(i.e., $10, half of the original $20)

e Solve for implied net RA:
o Known values from the assumptions: u=50,0=10,Z=0.84162

o NetRA=0%*Z=10%0.84162 = $8.416

asonable to infer
ements. In this case,
the net of reinsurance RA would be determined as above¢ .2, and the RA

If an entity makes its pricing decisions on a net-of-reinsurance bt

Direct t
PV Premium (5126.83) (563.42)
PV Claims $100.00 $50.00
BEL (526.83) (513.42)
RA $16.83 $8.42
CSM $10.00 $5.00

In practice, for coinsuranc
a percentage of the direct R

simpler to calculate the RA on a direct basis, and attribute
the ceded RA, based on the coinsurance percentage.

The key observation h¥ e presence of reinsurance does reduce the entity’s net RA, but

does not affect the RA Qffociated with the direct contract because the compensation the entity
requires for non-financi® risk when writing the direct contract is the same with or without
reinsurance in this example.

lllustrative example A1.3: Now assume that the assumptions are the same as in example Al.2,
but the entity chooses to price with a 70% probability that the premium less a profit charge of
$10 (half of which is ceded to the reinsurer), will exceed claims (rather than 80%), and the
reinsurer accepts this lower confidence level. The calculations would change as follows:

e Solve for the RA and the premium to charge (direct basis):
o Known values from the assumptions: p =100, o = 20, Z = 0.52440
o RA=0%*Z=20%0.52440=5$10.49
o Premium=X+10=(u+0*Z)+10=5100 + $10.49 + $10 = $120.49
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e Solve for the implied net RA:
o Known values from the assumptions: u =50, o = 10, Z = 0.52440

o NetRA=0%*Z=10%0.52440 = $5.244

The results of the analysis can be summarized in Table A1.3:

Direct Ceded Net
PV Premium (5120.49) $60.24 (560.24)
PV Claims $100.00 ($50.00) $50.00
BEL (520.49) $10.24 (510.24)
RA $10.49 (S5.24) $5.24
CSM $10.00 (55.00) $5.00

The key observation here is that the presence of reinsurance reducegthe entity’s direct RA
relative to examples Al.1 and Al.2, only because the presence ofg ce changed the
compensation the entity requires for accepting the risk of thegli ct, not because the
entity ceded part of the risk to the reinsurer.

evel of risk being ceded

e lower reinsurance premium
er direct premiums. Two different
erpretations of the RA.

rs ©0% coinsurance into the mix for the

prices such that there is an 80% pr
exceed the actual claims on a net-d&reinsufnce basis.

to reduce the direct premium from $126.83 in

example Al1.2 to $113.42, Bf $13.42, derived from the reduction in the reinsurance

premium from $63.4 50.

lllustrative example A n OMe potential approach, the net RA is calculated and apportioned
between the direct and ded contracts on the basis of the amount insured, ignoring the price
of the reinsurance.

e Solve for implied net RA:
o Known values from the assumptions: u =50, 0=10,Z=0.84162

o NetRA=0*Z=10*0.84162 = $8.42 (same as example A1.2)
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The results of the analysis can be summarized in Table Al.4:

Direct Ceded Net
PV Premium (5113.42) $50.00 (563.42)
PV Claims $100.00 (550.00) $50.00
BEL ($13.42) $0.00 ($13.42)
RA $16.83 ($8.42) $8.42
CSM before floor | ($3.42) $8.42 $5.00
CSM after floor | $O $8.42 $8.42

Under this approach, before applying the zero CSM floor on direct contracts, the net CSM is the
same as example Al.2, as are the direct, ceded, and net risk adjustments. But the profit in the

direct contract is reduced by $13.42 and the profit in the ceded contract is increased by $13.42
due to the offsetting changes in the premiumes.

e zero floor, the entity
in the $8.42 CSM on

However, IFRS 17 imposes a zero floor on the direct CSM. After ag#
would recognize an initial loss of $3.42 on the direct contra

defined by the observable market price of the h
reinsurance premiums paid and the PV of clai

e Solve for the implied net RA:
o Known values from t u

o NetRA=0%Z=10*@84162

tions: u=50,0=10,Z=0.84162
8.42 (same as example Al1.4)

e Solve for the implie R remium less PV claims = $0
e Solve for the direct e ~ Ceded RA =S$8.42
The results of the ana bWsummarized in Table A1.5:
Dir Ceded Net
PV Premium ($119.42) $50.00 ($63.42)
PV Claims $100.00 (550.00) $50.00
BEL (513.42) $0.00 (513.42)
RA $8.42 $0.00 $8.42
CSM $5.00 $0.00 $5.00

This approach aligns with the IASB staff example re issue S118 in April 2019 Transition Resource
Group Agenda Paper 02.

2 pending changes to the IFRS17 standard approved by the IASB in early 2019 could change the presentation of the
CSM in this example, but would not affect the calculation of the RA, so those pending changes are ignored in this
draft educational note.
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Appendix 2: Confidence Level Quantification — Examples Using Normal
Distribution and LICAT

In this appendix, the term “modified LICAT liability” is used to represent the entity’s PV of
shocked cash flows calculated using the modified LICAT approach, as described in Section 7.4 of
this draft educational note. It is assumed that the modified LICAT liability has been calibrated to
a confidence level of 85% over a lifetime horizon.

lllustrative example A2.1: Assume that a company has a best-estimate liability of 100, net of
reinsurance, and a modified LICAT liability of 125. Further assume that there is no
diversification between risks. The net RA calculated via another method is 15.

e Solve for the implied volatility of the company’s liability profile:

o Known values from the assumptions: u =100, X =12 = 1. 03643 (i.e., the

standard normal value for an 85% confidence lev

o Solve for o: 0= (X-n)/Z=(125-100)/1. 03643 424.

e Determine the confidence level corresponding t ula risk-adjustment of 15

o SolveforZ: Z=(X-u)/o0=15/24.121 =0.

ields a confidence level of 73%

i bility of 115 (BEL of 100 plus RA of 15)
e et fulfilment cash flows 73% of the time.

o Looking up 0.622 in a standard n

In this example, the net of reinsurance risk-a
would be greater than the true unknow

e

IFRS 17 Insurance Contracts draft educational
mMdence level disclosure is intended to be on a
the net RA is likely to provide the most

trates the confidence level calculations net of

els of the gross and ceded pieces may or may not be
be calculated using a similar approach if necessary for certain
phfidence level of the ceded RA could theoretically be

e a clear conceptual meaning.

As noted in question 4.10 of the A
note, IFRS 17 does not specify wh
gross or net basis, but the conjg

relevant on their ow
IFRS 17 disclosures.
calculated, it does not

lllustrative example A2.2% Assume that a company has a best-estimate liability of 100 and a
modified LICAT liability of 125 before diversification, similar to the previous example. However,
now assume that the entity has two risks: mortality and longevity. Pre-diversification risk
adjustments are 9 and 6 for mortality and longevity respectively, and the respective pre-
diversification modified base solvency buffers are 13 and 12 respectively. These results and the
entity’s assumed correlation matrix (based on LICAT for illustrative purposes in this example)
are summarized as follows:

RA BSB Correlation Matrix
Mortality 9 13 Mortality Longevity
Longevity 6 12 Mortality 100% -25%
Pre-Diversification 15 25 Longevity -25% 100%
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e Determine the appropriate diversification adjustments:
o Diversified RA = [9%2 +62 +2*(-0.25)*9*6]°°=9.5
o Diversified base solvency buffer = [132 +122 +2*(-0.25)*13*12]%> = 15.33
e Solve for the implied volatility of the company’s liability profile:
o Known values from the assumptions: pu =100, X = 100+15.33, Z = 1. 03643
o Solve for 0: 0 = (X- u)/Z =(115.33-100)/1. 03643 = 14.791
e Determine the confidence level for the calculated risk-adjustment of 9.5
o SolveforZ:7Z=(X-u)/0=9.5/14.791 = 0.641
o Looking up 0.641 in a standard normal table yields a confidence level of 74%

In this example, the risk-adjusted liability of 109.5 (BEL of 100 plusgg
than the true unknown value of the fulfilment cash flows 74% o#

9.5) would be greater
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Appendix 3: Margins — Brief Summary of IFRS 4 CIA Standards of Practice

Subsection 2350 of the CIA Standards of Practice provided guidance to actuaries in setting
margins for adverse deviation prior to the effective date of IFRS 17. While no longer binding
after the effective date of IFRS 17, this guidance might be helpful to actuaries in quantifying the
degree of uncertainty in non-financial assumptions, and by extension quantifying the
compensation for non-financial risk that the entity might require.

Under Section 2350, the range of margins for most non-economic assumptions was generally
between 5% and 20% of the best-estimate assumption. Exceptions included:

e Life insurance mortality rates per 1000: addition or subtraction of between 3.75
and 15 divided by the curtate expectation of life.

e Annuity mortality rates per 1000: subtraction of between 2% and 8% from the

best-estimate assumption.

e Mortality improvement assumptions not restig F-20% range.

e Expense: between 2.5% and 10% of the b
inflation.

ate a¥sumption including

Considerations for placement in the ranges woul be&gn similar to those noted in IFRS

?\
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Appendix 4: Sample Correlation Matrices

LICAT/CARLI as of 2019

Mortality | Longevity | Morbidity Morbidity Lapse Lapse Expense
incidence |termination | sensitive | supported
and claims

Mortality 100%
Longevity -25% 100%
Morbidity
incidence 50% -25% 100%
and claims
Morbidity -25% 50% 25% 100%
termination
Lapse 25% 25% 50% 50%
sensitive
Lapse 0% -25% 0% -25%
supported
Expense 50% 25% 50% 50% 100%
Solvency Il as of 2019

Mortality Longevity Expenses Revision CAT
Mortality 100%
Longevity -25% 100%
Disability 25% 0%
Lapse 0% 25%
Expenses 25% 100%
Revision 0% 50% 100%
CAT 25% 25% 25% 25% 0% 100%

IAIS, Public 2018 Fi chnical Specifications

rtality | Longevity Morbidity/Disability Lapse | Expense

Mortality 100%

Longevity -25% 100%

Morbidity/Disabil 25% 0% 100%

Lapse 0% 25% 0% 100%

Expense 25% 25% 50% 50% 100%

Note that these matrices are all used for capital purposes at high confidence levels. Internal
correlation matrices would also be acceptable.
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