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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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MEMORANDUM

To: All Pension Actuaries

From: Faisal Siddiqi, Chair
Practice Council

Gavin Benjamin, Chair
Committee on Pension and Post-retirement Benefit Accounting Discount
Rates

Date: June 19, 2018

Subject: Revised Educational Note — Setting the Acgpuf bunt Rate

In September 2011, the Task Force on Pension and
Discount Rates (the task force) published an educati entitled Accounting
Discount Rate Assumption for Pension and Pgst- ent Benefit Plans. The
educational note offered advice to actuarg are elfgaged to provide guidance to a
pension or post-employment plan sponsor lection of the discount rate for a
Canadian plan under Canadian, U.S., R nal accounting standards.

h

The educational note included g#Suggeste proach for extrapolating the corporate Aa
yield curve for maturities great@ than 1@ years. Under this approach, the curve was

B N R ovincial bonds, to which a spread adjustment

9| risk of Aa-rated corporate bonds. The educational

d in the educational note relied upon having a sufficient number
of Aa-rated corporat®pbonds with maturities greater than 10 years. Following changes in
the Canadian bond market since the educational note was published, in particular
regarding the significant decrease in the number of Aa-rated corporate bonds with
maturities greater than 10 years, the Practice Council requested that the committee
develop a new approach that would be more appropriate and sustainable in the new
environment.

This educational note has been prepared by the Committee on Pension and Post-
retirement Benefit Accounting Discount Rates and describes a revised approach for
extrapolating the corporate Aa yield curve for maturities greater than 10 years that is
being recommended by the Committee. The revised approach has been used by Fiera
Capital Corporation to publish a monthly corporate Aa spot curve since October 2016.
The Practice Council wishes to express its gratitude to all the committee members:


http://www.cia-ica.ca/docs/default-source/2011/211088e.pdf?sfvrsn=2
http://www.cia-ica.ca/docs/default-source/2011/211088e.pdf?sfvrsn=2

Gavin Benjamin (chair), Maxime Carrier, Louis-Bernard Désilets, Elana Hagi, Uros
Karadzic, Jason Malone, Sébastien Rannaud, Martin Raymond, and Guillaume Turcotte.

The committee would like to thank Fiera Capital Corporation for the analyses they
performed that were instrumental to the development of this educational note.

This educational note has been prepared by the committee in accordance with the
Institute’s Policy on Due Process for the Approval of Guidance Material other than

Standards of Practice and Research Documents, and has received final approval for
distribution by the Practice Council on May 15, 2018.

If you have any questions or comments regarding this educational note, please contact
Gavin Benjamin at his CIA online directory address,
gavin.benjamin@willistowerswatson.com.
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1. Introduction

This educational note has been prepared by the Committee on Pension and Post-
retirement Benefit Accounting Discount Rates (the committee) which was appointed by
the Practice Council.

When preparing pension-related information for their financial statements, pension
plan sponsors are responsible for the selection of the assumptions used to value the
plan liabilities. One of the most material assumptions that plan sponsors must select is
the discount rate assumption (i.e., the assumption used to discount the projected
pension plan cash flows to the accounting measurement date). Plan sponsors often
engage actuaries to provide guidance on the selection of pension accounting
assumptions. This educational note highlights some of the considerations of which an
actuary ought to be mindful when engaged to provide guidance to a plan sponsor on the
selection of the discount rate for a Canadian pension plan undg QL Nting standards.
In addition, this educational note describes an approach for € g the long end

of the high-quality corporate yield curve that the commj ould be
sufficiently robust to be appropriate in a variety of ec p ihments, including
the current economic environment.

Many accounting standards provide that the diggountQate a¥sumption can be
determined in reference to high-quality cor te ields. These accounting

standards include part 1}, part Ill, and par e CPA Canada Handbook —
Accounting of the Chartered Professi ntMts of Canada, codification
715.30.35-43 and 44 of the U.S. a stan®ards, and section 19 of the
International Accounting Standgfds (refe to collectively in this educational note as
| note provides guidance for the selection of
benefit pension plan under the Accounting
ined in this educational note may not be appropriate for
the selection of discountWes in accordance with other accounting requirements that
are not based on aliycorporate bond yields. The actuary would use his or her

judgment to deter witen the guidance contained in this educational note applies.

Standards. The guidandg

The guidance contai in this educational note would also be appropriate for post-
employment benefits other than pensions that are accounted for in accordance with the
Accounting Standards.

2. Requirements of Accounting Standards

Accounting Standards generally require that, for an ongoing pension plan, the discount
rate be selected by reference to market yields at the accounting measurement date of
high-quality corporate2 debt instruments with cash flows that match the timing and
amount of expected benefit payments.

! Under the approach using a separate accounting valuation basis (not the funding approach).
? Note that U.S. accounting standards do not specifically refer to corporate bonds, but this category of
debt instruments has been widely used in setting discount rates in practice.
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This definition can leave room for a range of different interpretations on issues such as
the following:

a. What “high quality” means;
b. How to address the lack of suitable debt instruments at certain maturities; and

c. Which debt instruments to include.

a. Onthefirstissue, it is understood that “high quality” in Canada has generally been
interpreted as referring to market yields on corporate bonds rated Aa or higher, as
is the practice in most other countries where Accounting Standards also apply. It is
worth noting that in the U.S., the Securities Exchange Commission has provided an
interpretation under U.S. accounting standards that “high quality” means the two
highest credit ratings given by a recognized ratings agency (e,g., a fixed-income
security that receives a rating of Aa or higher from Mood ors Service).

O
=)

practical matter, the rest of this educational n
bonds as being representative of “high quality”
actuary may consider including Aaa-rate
corporate bonds in the analysis if they b

Issues b. and c. above are discussed in the s

3. Insufficiency of High-Quali orale Bonds with Long Maturities in
Canada

Given the long-term natu pRasiondan obligations, the yields that matter most for
purposes of selecting @ bunt rate for a pension plan are often the yields for debt
instruments with long toRg# to maturity (e.g., maturities of 10 years and above). While
there is a reason ep Mwrket of Aa-rated corporate bonds denominated in
Canadian dollars nd medium terms to maturity, there are few Aa-rated
corporate bonds witgterms to maturity beyond 10 years.

For example, based on one data source which is considered representative of the
Canadian market, at November 30, 2017 there were only two corporate bonds rated Aa®
with maturities beyond 10 years that had a market capitalization of at least $100
million, neither of which had a maturity beyond 20 years. This lack of long maturity Aa-
rated bonds could continue for the foreseeable future.

In light of such scarcity in Aa-rated corporate bonds with long maturities, actuaries
would consider the fact that yield curves developed from such a small pool of bonds
may require a significant amount of subjectivity and may also lead to a lack of credibility

3 Excluding bonds issued by quasi-governmental entities and rated Aa by at least one of the following
rating agencies: Standard & Poor’s (S&P), Moody’s, Fitch Group, and Dominion Bond Rating Service
(DBRS).
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in the outcome which could be heavily influenced by only a handful of issuers of long
corporate bonds. Therefore, in preparing this educational note, various possibilities for
improving the information used in the construction of the yield curve were reviewed.

4. Approach for Selecting the Discount Rate

When engaged to provide guidance on the selection of the discount rate assumption, a
reasonable approach commonly used by actuaries would consist of the following steps:

Step 1: Developing a yield curve based on Aa-rated corporate bond data or
alternatively obtaining such a curve from a third-party provider. When
developing the curve (or analyzing the curve provided by a third party), it is
important that the actuary understands the underlying data, methods, and
assumptions that were used in constructing the curve, in particular with respect
to extrapolating the long end of the yield curve.

Step 2: Converting the yields on the curve described in step DRt rates (i.e.,
any point on the
the semi-annual
e time the bond

ield and spot curves.

Step 3: xpected benefit payments using the

Step 4: sumption that would be the single rate

the one calculated in step 3.

5. Considerations WiNg loping Aa-Rated Corporate Yield Curve

the actuary would consider when assessing the
a-rated corporate yield curve developed for accounting discount
ibed in step 1 of section 4 above.

appropriateness of
rate purposes, as de

A. The approach used to extrapolate the long end of the yield curve, given the
scarcity of Aa-rated corporate bonds with long maturities.

Due to the long-term nature of pension obligations, the long end is often the
portion of the yield curve that matters most for purposes of establishing the
discount rate. A detailed discussion on extrapolating the long end of the yield
curve is contained in sections 6 and 8 and in the appendix.

B. The characteristics of the bonds that have been included in the universe used to
develop the yield curve.

It may be appropriate to consider excluding bonds with an outstanding
amount below a certain threshold (e.g., $100 million) because bonds with a
smaller outstanding amount tend to be traded less frequently than bonds
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with a larger outstanding amount and, thus, their pricing may be considered
less reliable.

The actuary would consider excluding any bonds with characteristics that
render the bond inappropriate for purposes of matching the timing and
amount of expected payments from a pension plan. For example, the actuary
would consider excluding bonds with one or more of the following features:
callable (unless the call option includes a make-whole provision or the
actuary is comfortable that the call option does not have a material effect on
the bond price), putable, convertible, sinkable, extendable, perpetual,
variable coupon, and inflation linked. At the time of preparation of this
educational note, there are few corporate bonds denominated in Canadian
dollars with characteristics that render them inappropriate for matching the
timing and amount of expected benefit payments frogaa pension plan.

The actuary would determine whether debt instrdg
placements have been included in the univer
reliability of its pricing would be a key cong
to include it.

W h as private
e placement, the
ermining whether

The actuary would consider whethggit is aropWate for bonds issued by
government agencies or quasi-goQgrn tities, such as energy utilities,
airport authorities, or universif®gs, e considered corporate bonds. If so,
they would be eligible for jnclusjgii universe used to develop the yield
curve. Alternatively, if the ot sidered corporate bonds, they could
be included when exgffapolatirMafhe long end of the yield curve subject to
further adjustmentd4go refle@ Aa-rated corporate risk.

hether to include outlier bonds (i.e., bonds
relative yields). If the actuary decides to exclude

outlier b\gs could be that very high or low relative yields may indicate
racteristics of the bonds, market concerns about the strength of
the bond issuer or the credit rating of these bonds, or may suggest an issue
with the reliability of the pricing. On the other hand, a possible rationale for
including outlier bonds could be that the classification of a bond as an outlier
is subjective and the actuary often does not have sufficient knowledge to
second-guess the bond ratings or the yield information provided by the bond
data source.

Different ratings agencies may assign different ratings to a particular bond.
For example, one ratings agency may rate a bond as Aa while another ratings
agency may rate the same bond as A. The actuary would consider which
ratings agency/agencies have been relied upon for purposes of selecting the
bonds used to develop the yield curve and whether the choice of the ratings
agency/agencies could materially affect the resulting discount rate.
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C. During periods of financial market volatility, the actuary would consider the
following matters with respect to the appropriateness of the bond yield
information used to develop the yield curve.

If a bond has not been traded recently, the yield information provided for the
bond is often based on the yields of similar bonds that were recently traded.
During periods of financial market volatility, this approach for estimating the
yield may become less reliable.

During periods of financial market volatility, the spread between the bid and
ask yields may increase. The actuary would consider whether to use the bid
yields, ask yields, or something between the two (e.g., the average of the bid
and ask yields).

The actuary would consider whether the yield information is dominated by
either new issues or secondary sales. Bond issuers offer a new
issue concession (i.e., higher yield) relative to thQe' e secondary sale
of the same bond. While new issue concessi mally significant,
they can increase significantly and beco g periods of
financial market volatility.

The above information may not b ily Qailable from the bond
information the actuary norm eiveSN@that case, the actuary would
understand how these issues are

A third approach is to use weightings which are between the two approaches
above.

E. Fitting a yield curve to the available bond yield data requires judgment and the
use of a mathematical technique (e.g., a regression technique). The actuary
would consider whether appropriate judgment is being applied, especially at the
long end of the curve where bond yield information may be scarce.

6. Extrapolating the Long End of the Yield Curve: Approaches Considered

A number of approaches for extrapolating the long end of the yield curve have been
assessed, given the scarcity of corporate bonds rated Aa and above with maturities
beyond 10 years. The underlying objective of all the approaches that were examined is
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to increase the number of relevant data points used to extrapolate the long end of the
yield curve, thereby avoiding reliance on too few data points.

To help develop and evaluate the appropriateness of different approaches, the
following guiding principles were used by the committee:

The following approaches to extrapolate the long end o
considered and analyzed in detail.

A.

Compliance with accounting standards4;

Consistency with the principles of the prior educational note published in
September 2011;

Approach that is robust and appropriate for both current and changing market
conditions;

Avoidance of relying on very few data points for extrapolating the yield curve;
and

Preference for an approach that requires fewer subjg

For maturities greater than 10 years, use A
spread adjustment is added to reflect ad¥tion
bonds.

risk of Aa-rated corporate

-rated provincial bonds and A-rated
ment that is added to Aa-rated
corporate) bonds based on the relative risk
roach attempts to range bound the yields
onds between the yields on provincial Aa-

For maturities greater than 10 years

of Aa-rated corporate
expected for Aa-rajgd c
For maturities gré i er than 10 years, use A-rated corporate bonds from which a
spread ad t Igemoved to reflect the lower risk of Aa-rated corporate
bonds.

Further details and c@mentary regarding each of the above approaches are provided

below.

Following the analysis and review described below, the Committee is recommending
approach A.

* For example, an approach that would rely on Aa-rated corporate bonds denominated in U.S. dollars was
considered but ultimately rejected as it would likely not be considered permissible under current
Accounting Standards due to the underlying data being denominated in a currency other than Canadian

dollars.

10
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A. For maturities greater than 10 years, use Aa-rated provincial bonds to which a
spread adjustment is added to reflect the additional risk of Aa-rated bonds.

In order to increase the number of data points used to extrapolate the long end
of the yield curve, this approach uses information from Aa-rated provincial
bonds, for which there is a deep market across the entire maturity spectrum.

This approach is based on the premise that an additional yield spread is generally
expected between Aa-rated corporate bonds and Aa-rated provincial bonds of
similar duration/maturity.

Therefore, to reflect the difference in risk between Aa-rated corporate bonds
and Aa-rated provincial bonds, a spread adjustment is added to the provincial
bond yields.

An advantage of this approach is that it relies exclusivel Righ-quality bonds

(from the corporate and government sectors).

maturities greater than 10
e ent effvironment and may no longer

yng principles. A description of the
ional note is contained in section 8.

information from Aa-rated corporat
years, is deemed unsustainable in
be consistent with the aforementio
methodology recommended i i

B. For maturities greater tjffan 10 use Aa-rated provincial bonds and A-rated
corporate bonds to derfke a spriiad adjustment that is added to Aa-rated
f ated corporate) bonds based on the relative
e bonds.

In order t e number of data points used to extrapolate the long end
of the yiel jS approach uses information from both Aa-rated provincial
bonds and ANited corporate bonds, two subsets of the bond universe that are
deep across tig entire maturity spectrum.

This approach is based on the premise that the yields of Aa-rated corporate
bonds are expected to be higher than the yields of Aa-rated provincial bonds but
lower than the yields of A-rated corporate bonds (of similar duration/maturity
and sector).

Therefore, to reflect the relative risk of Aa-rated corporate bonds, a spread
adjustment is added to the Aa-rated provincial (or removed from the A-rated
corporate) bond yields.

An advantage of this approach is that it uses not only information from other
high-quality bonds (i.e., provincial Aa-rated bonds), but also uses information
from the upper-medium grade portion of the corporate bond sector (i.e.,
corporate A-rated bonds). This provides a mechanism to range bound the yields
that could be reasonably expected for Aa-rated corporate bonds.

11
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Some drawbacks of this approach are that it does not rely solely on high-quality
bonds and is more complex from an implementation perspective compared to
other approaches that were considered. Examples of the implementation
complexities of this approach are the need to address questions such as the
following:

e Should certain sectors of the corporate bond market be excluded to
promote consistency between Aa-rated and A-rated corporate bonds used
to draw relationships? If so, what classification criteria would be used?

e Should some or all rate-regulated utilities (which represent an important
portion of the A-rated corporate bond market but have a distinctive risk
profile and pricing behavior) be included or excluded? What would be the
basis for inclusion/exclusion?

SQgOUSs across the
ities below 10
idjustments may

e |s the mix of A-rated corporate bonds sufficiently
maturity spectrum (i.e., would relationships df
years be expected to hold beyond 10 years
be warranted?

C. For maturities greater than 10 years, use A-r&ed rate bonds from which

a spread adjustment is removed to r eYpwer risk of Aa-rated corporate
bonds.

To increase the number of da i o extrapolate the long end of the
yield curve, this approach wou i ation from A-rated corporate bonds,
a market that is deep ac ire maturity spectrum.

djustment would be subtracted from the yields on A-rated
n extrapolating the long end of the yield curve.

Therefore
corporate

Similar to appach B above, a key benefit of this approach is that it uses
information frOm the upper-medium grade portion of the corporate bond sector.

A drawback of this approach is that it does not incorporate all information
available from high quality-bonds (i.e., as it excludes Aa-rated provincials). In
addition, it suffers from the same implementation challenges as approach B with
regard to inclusion/exclusion of certain bonds (e.g., rate-regulated utilities).

Note that this approach was also considered in 2011 as part of the work
culminating in the prior educational note. Even though this approach was not
recommended as the preferred approach at the time, the committee deemed it
appropriate to consider the approach again as conditions had changed
considerably since 2011 (i.e., with regard to the number of long-term Aa-rated
corporate bonds).

12
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Approach C was considered as part of the preliminary analysis, but did not yield
significantly different historical results to approaches A and B above. In light of
the analysis results and the drawbacks outlined above, it was not considered
further.

7. Feedback on Extrapolation Approaches

A number of different methodologies to calculate the spread adjustment under
Approach A, B, and C (as described in section 6) were developed and evaluated by the
committee. Three different methodologies to derive the spread adjustment (one for
approach A and two for approach B) were analyzed in greater detail. A brief description
of these methodologies and a summary of back-testing results appear in the appendix.

In order to increase the likelihood that this guidance will be acceptable to auditors,
feedback was requested from the Canadian audit firms’ TechnicglRartners Committee
(TPC). While guidance from the TPC is not binding on Canadig , it is understood
that TPC guidance provides a strong indication of the appiga ethods that will
likely be acceptable to Canadian auditors.

After considering the information provided, the TP ed they have a
preference for approach A, since it is only reliant on ggh- y bonds and produces
similar historical results to approach B and the a% recommended in the 2011
educational note.

a provided by the TPC, it was
approach A as an appropriate

Based on the committee’s analysis a
concluded that the committee would

approach for extrapolating the curv®in accordance with current Accounting

Standards.

8. Deriving the Spr ju nt to Account for the Risk of Aa-Rated
Corporate Bon

In order to imple r&ych A, a methodology is needed for deriving an appropriate

spread adjustment e ¥ng-term Aa-rated provincial bond yields to account for the

additional credit riskQ@f Aa-rated corporate bonds.

Deriving an appropriate spread adjustment under approach A to translate Aa-rated
provincial bond yields into Aa-rated corporate bond yields for bonds with maturities in
excess of 10 years requires judgment. It is recognized that there are different
approaches for calculating the spread. Based on the analysis conducted, the committee
concluded that the methodology recommended below is reasonable, pragmatic, and
sustainable given the scarcity of long Aa-rated corporate bonds.

This methodology is underpinned by the following premises:

It is expected that there will be a positive spread between the yields on Aa-rated
corporate bond and Aa-rated provincial bonds at longer maturities and that the
spread increases with term to maturity.

The ratio of the “all-in” credit spread of Aa-rated corporate bonds (i.e., the yields in
excess of Canada bond yields of the same maturity) to the all-in credit spread of Aa-

13
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rated provincial bonds is relatively stable across the maturity spectrum. (Based on
back-testing from the end of 2006, the committee concluded that this premise is
reasonable.)

The suggested methodology can be summarized as follows:

The spread of Aa-rated corporate bond and Aa-rated provincial bond yields is
calculated relative to Canada yields for terms to maturity where both markets are
deep and contain a sufficient number of observations (e.g., approximately five to 10
years).

A spread ratio is calculated by dividing the average Aa-rated corporate spreads by
the average Aa-rated provincial bond spreads calculated in accordance with the
paragraph above. At any point in time, it is generally expected that the spread Ratio
would be higher than 100 percent.

The long-term Aa-rated corporate bond yields are suppl
provincial bond yields adjusted upward by each long-
spread multiplied by [Spread Ratio - 100%].

long-term
provincial bond’s

9. lllustration of Developing the Yield Curve

This section illustrates the development of a based on approach A described
in section 6 above and the calculation of the stment described in section 8
above. This illustration describes one poss oach to develop the yield curve but it
is recognized that other approaches opriate. The key steps in developing
the yield curve are as follows:

1. Select suitable Aa-rated cofgorate,
the considerations deggm

-rated provincial and federal bonds based on
c®0 secion 5.

2. Fitacurve to the f§
yield curve would be
spreads of co

across all terms to maturity. The resulting Canada
L starting point to establish the relationships between the
pted bonds and the spreads of provincial Aa-rated bonds.

3. Calculate the Sp
Provincial Spread)

d Ratio by dividing the Average Corporate Spread by the Average

a) Calculate the difference/spread between the yield of every Aa-rated corporate
bond with a maturity between 4.5 and 10.5 years and the yield at the
corresponding maturity on the Canada yield curve.

b) Calculate the Average Corporate Spread as the average of the spreads calculated
in a) above.

c) Calculate the difference/spread between the yield of every Aa-rated provincial
bond with a maturity between 4.5 and 10.5 years and the yield at the
corresponding maturity on the Canada yield curve.

d) Calculate the Average Provincial Spread as the average of the spreads calculated
in c) above.

14
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e) Calculate the Spread Ratio = Average Corporate Spread / Average Provincial
Spread.

4. For every Aa-rated provincial bond with a maturity greater than 10.5 years, calculate
a Provincial Spread Adjustment.

a) Calculate the Provincial Spread as difference/spread between the yield of that
bond and the yield at the corresponding maturity on the Canada yield curve.

b) Calculate Provincial Spread Adjustment = Provincial Spread x (Spread Ratio —
100%).

5. Finally, fit a curve to the Aa-rated corporate bonds taken across all terms to
maturity and the provincial bonds of maturities greater than 10.5 years with the
provincial yields adjusted upward by the Provincial Spread Adjustment. The
resulting yield curve would be the starting point for derivi unting discount
rates following the steps described in section 4.

10.Publishing a Monthly Curve

The Canadian Institute of Actuaries has chosen to pgt ith gera Capital Corporation
to produce a monthly spot curve derived from a yiel(ur ed on approach A that is
accessible to actuaries and other interested \ aging a third party to produce

other parties to each set up their systems Wi ent approach A. It would also lend

itself to a consistent application of t approach.

The spot curve and additional i nd documentation with respect to
implementation details can be ound atheollowing web address:
https://www.fieracapital.gmmg instijgftional-markets/cia-curve/cia-curve-overview.
This recommendation aoded to imply that the committee believes that
approach A represents t'R€nly appropriate approach for developing a high-quality
corporate spot cu d in developing discount rates for accounting purposes.

While other appro roaches likely exist, the intention is to provide actuaries,
plan sponsors, audit®&s, and others with ready access to a monthly spot curve that the
committee has concluded is appropriate given the research that it has conducted.

11. Standards of Practice and Using the Work of Others

Whether an actuary is relying on a yield curve purchased from a third party or pricing
and ratings data for individual bonds, the actuary is using the work of another person. If
the actuary’s work is destined for use in Canada, the actuary’s work is subject to
Canadian actuarial standards of practice. When subject to Canadian actuarial standards
of practice, the actuary would consider the following paragraphs of the Standards of
Practice, which are reminders of the responsibility of an actuary to assess whether work
obtained from others is appropriate to use for purposes of the actuary’s work.

15
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When assessing whether the yield curve purchased from a third party or the pricing and
ratings data for individual bonds provided to the actuary is appropriate, the actuary
would consider the guidance contained in this educational note. The actuary would pay

with long maturities was addressed when developing the gie in the data

provided.
12. Conclusion

The various issues mentioned in the precedinggectioRg of {5 educational note were
examined and different approaches were exfore veloping a high-quality
corporate bond yield curve from which di ates could be derived to value pension
and other post-employment benefit gbliga sequently, the possible options
were narrowed down, feedback was s froMthe TPC, and it was concluded that
approach A combined with the odo described in this educational note for
deriving the spread adjustmentfgepreselts an appropriate approach in varying financial
market environments, in g cudlent environment. Further information about

d in a webcast held on October 19, 2016.

rated corporate b ¥ng maturities in the Canadian market. Approach A and the
methodology prop to derive the spread adjustment rely on having a deep market
for Aa-rated corpora® bonds with maturities of less than 10 years and a deep market
for Aa-rated provincial bonds and federal bonds across all terms to maturity. Although
some judgment is required in developing the spread adjustment, it was concluded that
the identified approach provides for a reasonable yield curve to be used in providing

guidance to plan sponsors on the selection of accounting discount rates.

If the number of long-term Aa-rated corporate bonds were to increase in the future
(e.g., due to the issuance of more of these bonds or the upgrade of existing corporate
bonds from an A to Aa rating), the actuary would use his or her judgment in deciding
whether the changed environment enables reference to Aa-rated corporate bonds
alone for purposes of developing a high-quality corporate yield curve.

Similarly, if a significant number of Aa-rated provincial or Aa-rated corporate bonds
(with 4.5 to 10.5 years to maturity) were to lose their Aa ratings, the actuary would
evaluate the continued appropriateness of approach A.

16
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Actuaries are encouraged to consider the guidance described in this educational note,
while recognizing that other approaches could be acceptable with sufficient justification
by the actuary. Furthermore, the actuary would use his or her judgment in deciding
whether changes in the environment enable continuation of any approach chosen or
warrant adoption of another approach.

Actuaries are also reminded that decisions with respect to methods and assumptions
used to prepare financial statements are made by the plan sponsor and not the actuary
(although actuaries would be mindful of the potential application of Rule 6 of the Rules
of Professional Conduct, Control of Work Product).
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Appendix: Analysis of Alternatives for Extrapolating the Long End of the
Yield Curve

The committee retained Fiera Capital Corporation to analyze various approaches for
extrapolating the long end of the yield curve. The remainder of this section contains
highlights from the analysis. Further details regarding the methodology used and the
results of the analysis are contained in the slides prepared for an October 19, 2016 CIA
webcast entitled Accounting Discount Rate Assumption for Pension and Post-
employment Benefit Plans.

Given the scarcity of Aa-rated corporate bonds with maturities greater than 10 years,
each of the methodologies considered to derive the spread adjustment relied on the
relationship between bonds from other subset(s) of the Canadian bond market and Aa-
rated corporate bonds with maturities of less than 10.5 years.

At a high level, the approach for deriving the spread adjust
answering two questions:

2 summarized by

e Which subsets of the bond universe should b

e What is the assumed relationship bet
Aa-rated corporate bonds across ter

e ided to focus on variations of
approaches A and B, both of which in formation from long-term Aa-rated
provincial bond yields. The follg tab
detailed back-testing, with addfional d¢ai

the table:

and back-testing results contained below

dditional bonds used

Relationship acro Approach B
. proach A .
terms to maturit . (Provincial Aa &
ovincial Aa)
Corporate A)
Fixed ratio
Approach A Approach Bl

applied to spread

Prevailing approach

Fixed spread .
(comparison only)

Approach B2

Approach A: Provincial bond yields adjusted by fixed ratio applied to provincial spreads
over Canada yields.

For maturities greater than 10 years, extrapolate the curve by maintaining the
ratio (1) / (2), with

(1) Average spread of corporate Aa bond yields (4.5-10.5 years) above
Canada yield curve; and

(2) Average spread of provincial Aa bond yields (4.5-10.5 years) above
Canada yield curve.
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Approach B1: Provincial bond yields adjusted for fixed ratio applied to provincial spread
below corporate A.

For maturities greater than 10 years, extrapolate the curve by maintaining the
ratio (1) / (2), with
(1) Average spread of corporate Aa bond yields (4.5-10.5 years) below
corporate A yield curve; and

(2) Average spread of corporate Aa bond yields (4.5-10.5 years) above
provincial Aa yield curve.

Approach B2: Provincial bond yields adjusted by fixed spread, with fixed spread based
on fixed ratio applied to average corporate A spread above provincial Aa.

For maturities between 10-20 years and 20+ years, extrapolate the curve by
adjusting provincial Aa bonds by a fixed spread, where cd spread is
determined (for 10-20 years and 20+ years) based oR X (3), with

(1) Average spread of corporate Aa bonds (4, Pver provincial Aa

yield curve;

(2) Average spread of corporate A bonds ars) over provincial Aa

yield curve; and

(3) Average spread of corporat ds (10%20 and 20+ years) over

provincial Aa yield curve.

ove, ¥ yield curve and discount rates were
ter applying the methodology described in
ed: a “mature” plan, with a modified duration
n, with a modified duration of approximately

Under each of the approaches de
developed using available bon
section 4. Three illustrative pla

of approximately 10 year gl
14 years; and a “young @ i
The resulting discgynt rat®ypbtained for the steady plan over a 10-year period, under
each approach as prevailing approach, are illustrated below:

| Discount Rate for Steady Plan

Approa Prevailing A Bl B2

Incorporate Corporate A No No Yes Yes
Fixed ratio or spread Spread Ratio Ratio Spread
31/12/2006 4.95% 5.02% | 5.28% 4.90%
31/12/2007 5.73% 5.79% | 6.01% 5.84%
31/12/2008 7.68% 7.31% | 7.78% 7.39%
31/12/2009 5.91% 5.79% | 5.69% 5.67%
31/12/2010 5.07% 5.21% | 5.03% 4.99%
31/12/2011 4.56% 4.55% | 4.21% 4.22%
31/12/2012 4.10% 4.10% | 4.00% 4.01%
31/12/2013 4.66% 4.73% | 4.58% 4.59%
31/12/2014 3.80% 3.88% | 3.78% 3.84%
31/12/2015 3.90% 3.93% | 3.76% 3.87%
31/08/2016 3.25% 3.17% | 3.21% 3.15%

19




Educational Note June 2018

The following are some observations regarding the results of the analysis summarized
above.

For the most part, the differences between the various alternatives are relatively
minor. This is particularly the case since December 31, 2012; the difference between
the highest and lowest discount rates has been smaller than 20 basis points (bps)
over that period.

The largest dispersion in discount rates occurred on December 31, 2008 in the midst
of the financial crisis. The difference between the highest and lowest discount rates
at December 31, 2008 is 47 bps, which is not unexpected given the circumstances.

Except for December 31, 2008, the discount rates under approach A have generally
been very close to the results under the prevailing approach.

Similar relationships were observed from the analysis of the matyre and young plans.

After obtaining guidance from the TPC, it was concluded thag@pproa® A is a reasonable
approach for extrapolating the yield curve based on currggt AQguntige Standards. A
possible method for calculating the spread adjustme s dggcribQgln sections 8 and 9.

Q
N
Qg)\z\
?\

20



	Cover page for archiving (E)
	218086e
	Memorandum
	1. Introduction
	2. Requirements of Accounting Standards
	3. Insufficiency of High-Quality Corporate Bonds with Long Maturities in Canada
	4. Approach for Selecting the Discount Rate
	5. Considerations when Developing Aa-Rated Corporate Yield Curve
	6. Extrapolating the Long End of the Yield Curve: Approaches Considered
	7. Feedback on Extrapolation Approaches
	A number of different methodologies to calculate the spread adjustment under Approach A, B, and C (as described in section 6) were developed and evaluated by the committee. Three different methodologies to derive the spread adjustment (one for approac...
	In order to increase the likelihood that this guidance will be acceptable to auditors, feedback was requested from the Canadian audit firms’ Technical Partners Committee (TPC). While guidance from the TPC is not binding on Canadian auditors, it is und...
	After considering the information provided, the TPC indicated that they have a preference for approach A, since it is only reliant on high-quality bonds and produces similar historical results to approach B and the approach recommended in the 2011 edu...

	8. Deriving the Spread Adjustment to Account for the Risk of Aa-Rated Corporate Bonds
	9. Illustration of Developing the Yield Curve in Accordance with Approach A
	1. Select suitable Aa-rated corporate, Aa-rated provincial and federal bonds based on the considerations described in section 5.
	2. Fit a curve to the federal bonds across all terms to maturity. The resulting Canada yield curve would be the starting point to establish the relationships between the spreads of corporate Aa-rated bonds and the spreads of provincial Aa-rated bonds.
	3. Calculate the Spread Ratio by dividing the Average Corporate Spread by the Average Provincial Spread.
	4. For every Aa-rated provincial bond with a maturity greater than 10.5 years, calculate a Provincial Spread Adjustment.
	5. Finally, fit a curve to the Aa-rated corporate bonds taken across all terms to maturity and the provincial bonds of maturities greater than 10.5 years with the provincial yields adjusted upward by the Provincial Spread Adjustment. The resulting yie...

	10. Publishing a Monthly Curve
	11. Standards of Practice and Using the Work of Others
	12. Conclusion
	Appendix: Analysis of Alternatives for Extrapolating the Long End of the Yield Curve




