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This document is provided for your private use and for information purposes only as of the date indicated herein and is 
subject to change without notice. It has been prepared and is based on information believed to be reliable. However, 
Fiera Capital Corporation (“Fiera Capital”) makes no representation or warranty, express or implied, in respect thereof, 
takes no responsibility for any errors and omissions which may be contained therein or accepts any liability whatsoever 
for any loss arising from any use of or reliance on this document whether relied upon by the recipient or user or any 
other third party (including, without limitation, any customer of the recipient or user). 
 
The information, opinions, estimates, projections and other materials contained herein are not to be construed as an 
offer to sell, a solicitation for or an offer to buy, any products or services referenced herein (including, without 
limitation, any commodities, securities or other financial instruments), nor shall such information, opinions, estimates, 
projections and other materials be considered as investment advice or as a recommendation to enter into any 
transaction. No part of this document or any related material and information may be reproduced in any manner without 
the prior written permission of Fiera Capital. 
 
The Fiera Capital’s CIA IFRS 17 market curves and reference curves, and certain content of the related implementation 
note, have been created using data from, unless otherwise specified, the FTSE Canada Fixed Income Indexes which are 
used with permission from FTSE Russel. FTSE Russel is licensing the FTSE Canada Fixed Income Indexes "as is," makes no 
warranties regarding same, does not guarantee the suitability, quality, accuracy, timeliness, and/or completeness of 
the FTSE Canada Fixed Income Indexes or any data included in, related to, or derived therefrom, assumes no liability 
in connection with their use, and does not sponsor, endorse, or recommend Fiera Capital, or any of its products or 
services. 
 
Canadian Institute of Actuaries and CIA trademarks are owned by the Canadian Institute of Actuaries and are used under 
license. Nothing contained in this document should be construed as granting any licence or right to use any of the 
Canadian Institute of Actuaries or CIA trademarks for any purpose whatsoever without the written permission or 
applicable licence terms of the lawful owner. Unauthorised use of these trademarks is strictly prohibited and may 
violate trademark, copyright or other applicable laws. The Canadian Institute of Actuaries did not prepare and is not 
responsible for the preparation or publication of the data, rates or curves appearing in this document. No responsibility 
or liability can be accepted by the Canadian Institute of Actuaries nor its directors, officers, employees, partners, or 
members for (a) any loss or damage in whole or in part caused by, resulting from, or relating to any error (negligent or 
otherwise) or other circumstance involved in procuring, collecting, compiling, interpreting, analysing, editing, 
transcribing, transmitting, communicating or delivering any such information or data or from use of the data, rates or 
curves featured on this website (b) any direct, indirect, special, consequential or incidental damages whatsoever, even 
if the Canadian Institute of Actuaries, its directors, officers, employees, partners or members is advised in advance of 
the possibility of such damages, resulting from the use of, or inability to use such data, rates or curves or any 
information. 
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1 Background 
 
In January 2021, the Canadian Institute of Actuaries (“CIA”) retained the services of Fiera 
Capital Corporation (“Fiera Capital”) to produce, on a monthly basis, the Fiera Capital’s CIA 
IFRS 17 Market Curves and Reference Curves. 
 
A complete description of the methodology used to develop the IFRS 17 reference curves, as 
well as the rationale used to establish this methodology, can be found in the CIA’s Draft 
Educational Note IFRS 17 Discount Rates for Life and Health Insurance Contracts, published 
by the Committee on Life Insurance Financial Reporting in June 2020. The material provided 
by the CIA also includes an Excel spreadsheet that builds the IFRS 17 references curves. The 
Draft Educational Note IFRS 17 Discount Rates and Cash Flow Considerations for Property and 
Casualty Insurance Contracts published by the Committee on Property and Casualty Insurance 
Financial Reporting (PCFRC) also provides guidance on the topic of Discount rates and refers 
to the IFRS 17 reference curves.  The IFRS 17 reference curves apply to both Property and 
Casualty, and Life and Health Insurance Contracts. An Update to CLIFR and PCFRC draft 
educational notes on discount rates was also published in June 2021 and contains the updated 
guidance on the parameters to be used to set the reference curves.  Actuaries would refer 
to the CIA draft educational notes for guidance related to the application of the reference 
curves. 
 
It should be noted that the reference curve parameters described in the June 2020 CLIFR 
draft educational note have been used for the reference curves up to December 31, 2019.  
The reference curve parameters described in the Update to the CLIFR and PCFRC draft 
educational notes have been used for the reference curves beyond December 31, 2019. 
 
Some of the key inputs used in the establishment of the IFRS 17 reference curves for insurance 
companies in Canada are the observables market rates on the Canadian bond market. This 
includes a Government of Canada (i.e. “risk-free”) market curve, a provincial bond market 
curve and a corporate bond market curve. The purpose of this implementation note is to 
describe how these market curves are developed by Fiera Capital, and how these curves are 
then used to establish the IFRS 17 reference curves.  

2 Securities Selection and Subset Definition 
 
The first step in the market curves construction process is the securities selection. For this 
purpose, four bond subsets are defined: a Canada Bond subset, a Provincial Bond subset, a 
Corporate A-rated Bond subset and a Corporate BBB-rated Bond subset. The FTSE Canada 
Universe Bond Index1, which is considered to be representative of the Canadian bond market, 
is used as the starting point to determine these four subsets. The pricing methodology used 
by FTSE Russell to establish the FTSE Canada Universe Bond Index is considered to 
appropriately reflect market valuation for fixed income securities in Canada.  
 
In order to be representative of the Canadian fixed income market for the purpose of 
establishing the CIA IFRS 17 reference curves, a filter is applied to the FTSE Canada Universe 
Bond Index to remove all bonds with one of the following criteria. These bonds contain a 
liquidity premium that is not representative due to their particular structure or size : 
 

• with non-standard cash flow structures such as “amortizers” and/or “sinkers”; 

• which have less than $100,000,000 of outstanding nominal amount in the index. 
 

                                                 
1 Source: FTSE Canada Fixed Income Indexes (used with permission). FTSE Russel is licensing the 
FTSE Canada Fixed Income Indexes "as is," makes no warranties regarding same, does not guarantee the 
suitability, quality, accuracy, timeliness, and/or completeness of the FTSE Canada Fixed Income Indexes or 
any data included in, related to, or derived there from, assumes no liability in connection with their use, 
and does not sponsor, endorse, or recommend Fiera Capital, or any of its products or services. 

https://www.cia-ica.ca/publications/publication-details/220079
https://www.cia-ica.ca/publications/publication-details/220079
https://www.cia-ica.ca/publications/publication-details/220079
https://www.cia-ica.ca/publications/publication-details/220079
https://www.cia-ica.ca/publications/publication-details/220079
https://www.cia-ica.ca/publications/publication-details/220079T
https://www.cia-ica.ca/publications/publication-details/220079T
https://www.cia-ica.ca/publications/publication-details/220079T
https://www.cia-ica.ca/publications/publication-details/220079T
https://www.cia-ica.ca/publications/publication-details/220079T
https://www.cia-ica.ca/publications/publication-details/220128
https://www.cia-ica.ca/publications/publication-details/220128
https://www.cia-ica.ca/docs/default-source/2021/221075e.pdf
https://www.cia-ica.ca/docs/default-source/2021/221075e.pdf
https://www.cia-ica.ca/docs/default-source/2021/221075e.pdf
https://www.cia-ica.ca/docs/default-source/2021/221075e.pdf
https://www.cia-ica.ca/docs/default-source/2021/221075e.pdf
https://www.cia-ica.ca/docs/default-source/2021/221075e.pdf
https://www.cia-ica.ca/docs/default-source/2021/221075e.pdf
https://www.cia-ica.ca/docs/default-source/2021/221075e.pdf
https://www.cia-ica.ca/docs/default-source/2021/221075e.pdf
https://www.cia-ica.ca/docs/default-source/2021/221075e.pdf
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In addition, in order to be included in the subsets, the following criteria must be met: 
 

• for the Canada Bond subset, the issuer must be the Government of Canada; 

• for the Provincial Bond subset, issuers must be direct provincial issuers 
(e.g., Ontario, Quebec, British-Columbia, Alberta, etc.); 

• for the Corporate A-rated Bond subset and the Corporate BBB-rated Bond subset, 
bond ratings are based on the rating information provided by FTSE Russell.  
 

The filtering characteristics of each issue in the index are drawn from the FTSE Canada Fixed 
Income Indexes. The methodology used by FTSE Russell to establish the rating for each 
security is based on the average rating of the four major rating agencies: Standard & Poor’s 
(S&P), Moody’s, Fitch Group and Dominion Bond Rating Service (DBRS). More details on the 
FTSE Canada Market Index construction methodology can be found here.  
 
It is important to note that the filters may change over time to reflect market conditions. 
Any change to these filters will be discussed and agreed upon by the CIA and Fiera Capital. 

3 Exclusion of Outliers and Adjusted Bond Subsets 
 
To ensure that the resulting market curves used to establish the IFRS 17 reference curves are 
fully representative of the Canadian bond market, the four previously described bond subsets  
are further adjusted to exclude any bonds that would be considered as outliers for the 
purpose of extracting the market curves from the FTSE Canada Universe Bond Index.  
 
The detection approach used to identify outliers is based on a 3-step quantitative proprietary 
model developed by Fiera Capital which is applied separately on each of the four bond 
subsets. The 3-step outlier detection approach is summarized below:  
 

1. The first step is to quantitatively identify bonds with unusually small or large yields-

to-maturity (“YTM”) relative to their market. To attain this objective, a preliminary 

non-parametric yield curve is built by applying a spline model on the unadjusted bond 

subset, to which an upper and lower cushion is applied based on the yield dispersion 

around that curve. Securities having a yield-to-maturity falling outside these cushions 

are then identified as YTM-outliers. 

https://research.ftserussell.com/products/downloads/FTSE_Canada_Universe_and_Maple_Bond_Index_Series_new.pdf?894
https://research.ftserussell.com/products/downloads/FTSE_Canada_Universe_and_Maple_Bond_Index_Series_new.pdf?894
https://research.ftserussell.com/products/downloads/FTSE_Canada_Universe_and_Maple_Bond_Index_Series_new.pdf?894


 
  

4 

 
Figure 1: Identification of YTM-outliers from the  

Corporate A-rated Bond subset as at December 31, 2020  

 
 

2. The second step is to quantitatively identify bonds with particularly low liquidity 

relative to their market, based on the bid-ask spread information provided by FTSE 

Russell on the FTSE Canada Universe Bond Index. To achieve this objective, a non-

linear regression model is derived to provide an acceptable upper bid-ask spread bound 

with respect to duration. Bonds with bid-ask spreads falling above this upper threshold 

based on their respective duration are identified as Liquidity-outliers. 

 
3. As a final step, all bonds which are identified as both YTM-outliers and Liquidity-outliers 

are excluded from their respective bond subset in order to establish an Adjusted 

Canada Bond subset, an Adjusted Provincial Bond subset, an Adjusted Corporate A-

rated Bond subset and an Adjusted Corporate BBB-rated Bond subset. 
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Figure 2: Identification of YTM-outliers and Liquidity-outliers  
for exclusion from the Corporate A-rated Bond subset as at December 31, 2020  

 
 
 
The four resulting adjusted bond subsets are then used to extract the risk-free market curve, 
the provincial bond market curve and the corporate bond market curves.  
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4 Market Curves Extraction Methodology 
 
The objective of the market curves extraction methodology is to derive the most 
representative market curves based on each of the four adjusted bond subsets, as defined in 
section 3. Fiera Capital’s analysis tested various parametric and non-parametric models to 
achieve the best balance between the different criteria described below. As a result, a 
parametric approach for deriving the market curves was adopted.  
 
The following criteria will govern the curve extraction methodology for each subset: 

 

• The market curve should produce a good fit to the adjusted bond subset. The 
mathematical criteria used in Fiera Capital’s methodology is to minimize the 
duration- and quantity-adjusted overall pricing error (i.e. the difference between 
the observed market prices and the prices obtained through the discounting of 
future cash flows with the resulting market curve); 

• The chosen methodology should exhibit enough flexibility to enable various curve 
shapes; 

• The market curve should be smooth (e.g. mathematically the second order finite 
difference approximation); 

• The model implied short-term rate and ultimate long-term rate must be 
reasonable;  

• The market curve model must be stable over time; and 

• The curve should not be materially influenced by a small number of bonds. 

 
Fiera Capital’s market curves extraction methodology can qualitatively be described by the 
following optimization program: 
 

• An optimal parametric specification by minimizing the sum of squared pricing 

differences (i.e., the norm) between the observed market prices and the 
theoretical prices obtained by discounting the future cash flows with the adopted 
parametric curve model; 

• The price difference norm uses a different weighting scheme than the usual “1/N” 
weights in order to obtain a better fit to the observed market prices that is based 
on the duration and quantity outstanding of each bond. Bonds are grouped in term 
buckets, and those with high quantity outstanding within their bucket are given 
more weight2 in the final least-square metric; and 

• The parametric specification is constrained through constraints on the short- and 
long-term rates obtained by the adopted parametric curve model. 

 
The quantitative procedure required to fit the adopted parametric curve model is based on 
non-linear least squares regression techniques involving non-linear optimization routines. All 
the quantitative models involved in the market curves extraction methodology are developed 
by Fiera Capital.  
 
The above-described market curves extraction methodology is applied separately on the four 
adjusted bond subsets to extract the risk-free market curve, the provincial bond market curve, 
the corporate A-rated bond market curve and the corporate BBB-rated bond market curve. A 
final corporate bond market curve is then established by averaging the corporate A-rated and 
the corporate BBB-rated bond market curves across the term structure. 
 

The following figure shows, as at December 31, 2020, the yields-to-maturity from the four 

adjusted bond subsets, as defined in section 3.  

                                                 
2 For example, a bond with a quantity of 10mm is given a weight of 10% if the total quantity in its term 

bucket is 100mm. 
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Figure 3: Yield-to-Maturity of the  
Adjusted Bond subsets as at December 31, 2020  

 
 

 

The following figure shows, as at December 31, 2020, the four fitted yield-to-maturity curves 

based on the curve extraction methodology described above, as well as the final corporate 

bond market curve as defined above. 

 

 
Figure 4: Canadian Bond Market 

Yield-to-Maturity Curves as at December 31, 2020  
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