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1. EXECUTIVE SUMMARY 

The Task Force on Pension Value Consistency recommends the use of the following 
common mortality/economic basis in the valuation of pension commuted values and 
marriage breakdown values, currently governed by the Standards of Practice as set out in 
Sections 3800 and 43001, respectively. 

With respect to mortality: 

1. The mortality basis would be UP-94@2020. 

2. Given the task force’s difficulty in ascertaining the rate of recent mortality 
improvement and the fact that both the prescribed table and the prescribed 
improvement scale are based largely on US experience, the task force 
recommends that the CIA consider the feasibility of conducting a pension plan 
mortality investigation based on Canadian data and publishing a Canadian basis 
and projection scale, and that such an investigation should be undertaken without 
delay. The result need not take the form of a completely new table but could 
consist of prescribed modifications to the UP-94 Table or some other published 
table and the AA projection scale or other published scale. 

With respect to interest rates: 

1. The rates would be applied with a one-month lag, rather than the current two-
month lag, and as a final step in the process, rounded to the nearest one-tenth of 
one percent rather than one-quarter of one percent. 

2. For both indexed and non-indexed pensions, the prescribed rates would be 
structured in three tiers: a rate for the first five years, a rate for the next 20 years, 
and an ultimate rate. 

3. There would be a 50 bps spread over Government of Canada bond rates, as under 
the present CV standard. 

4. For non-indexed pensions, the ultimate rate would be 6.5% while the rates in the 
first two tiers in a given month would be derived by annualizing government 
benchmark bond rates as published in CANSIM by Statistics Canada (G10 means 
the 10-year bond rate annualized from V122543, G2 means the 2-year bond rate 
annualized from V122538, G25 means the long bond rate annualized from 
V122544) of the previous month, and applying a formula as follows: 

5. In the first 5 years, d0-5 = G10 - 0.25*(G10 – G2) + .005 and 

6. In the next 20 years, d6-25 = G25 + 1.25*(G25 – G10) + .005. 

7. For indexed and partially indexed pensions, these discount rates would be used in 
conjunction with appropriate rates of assumed inflation, determined as follows: 

8. In the first 5 years, expected inflation, EI0-5 =  ½ BEIR + ½ IFS 

9. In the next 20 years, expected inflation, EI6-25 = ½ BEIR + ½ IFL 

                                                 
1 Applicable in jurisdictions where the marriage breakdown values are established by accepted actuarial 
practice rather than prescribed by law. 
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10. After 25 years, expected inflation would be 3%, 

where IFS and IFL represent short-term inflation forecast and long-term inflation 
forecast, respectively.  

Point 7 is subject to the proviso that should it ever appear that the rate of inflation will 
either (i) go negative or (ii) rise above 8% for a prolonged period, this economic basis 
would be subject to prompt review. 

The break-even inflation rate is defined as the spread between annualized long-term 
government nominal and real return bonds (GL means the long-term nominal bond yield 
annualized from V122487 and RL means the long-term real bond yield annualized from 
V122553): 

BEIR = (1+GL)/(1+RL) -1 

The task force has no firm recommendation to make about the source of the inflation 
assumption, particularly for the longer term. However, one authoritative basis would be 
the Consensus Economics forecast published periodically (currently, every 6 months) by 
the Bank of Canada for short term inflation, i.e., 2 to 5 years (IFS) and for medium term 
inflation, i.e., 6 to 10 years (IFL). 

Various circumstances necessitate different approaches to the determination of 
commuted/transfer values on the one hand and marriage breakdown values on the other. 
Some of these are listed in Appendix A and have been reflected in CIA Standards and 
proposed Standards going back to 1988. The important point for the present purposes is 
that these do not affect the choice of mortality table or economic assumptions. 

With respect to tax, future family status, continuation of employment beyond the date of 
marriage breakdown, ad hoc cost-of-living adjustments that might be granted in the 
future and other case-specific considerations, these would not be contemplated in the 
adoption of the mortality and economic bases but individual consideration of such 
elements would continue to be recognized in practice-specific Standards. 

Apart from changes in the Standards to give effect to the task force recommendations 
with respect to a common mortality/economic basis, the task force recommends only 
editorial changes be made to the existing Standards Sections 3800 and 4300. 

Appendix G is intended to illustrate the changes in these Standards that would be in 
keeping with our recommendations. 

The task force recommends that once the prescribed mortality basis has been updated 
after study, the prescribed mortality/economic basis be the subject of a new review in no 
less than five years time. 

2. BACKGROUND 

Until 1986, there were no Standards of Practice that stipulated the use of specific 
mortality or economic assumptions in the valuation of pension benefits for transfer or 
commuted value purposes, or in the case of marriage breakdown. A requirement for 
pension portability was first introduced into federal pension legislation in 1986 and this 
led to the adoption of the 1986 Standards for pension commuted values, which 
incorporated the following basis: 
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• For mortality, a current universal table “such as” the GAM 1983 table (without 
projection); 

• For non-indexed pensions, the long-term government of Canada average bond rate 
(B14013) for the first 15 years and 6% thereafter; 

• For indexed pensions, the excess of the five-year chartered bank mortgage rate 
(B14051) less ½% over the latest annual rate of increase in CPI in the first year, 
grading into 3% after five years. 

Stipulations were made for partially indexed plans that reflected the nature of the partial 
indexing.2 

The Standards were not intended to apply where the calculation was performed in the 
context of marriage breakdown. However, it was at about this time that a joint task force 
(co-chaired by a pension practitioner and an actuarial evidence practitioner) was created 
to examine the question of the mortality/economic basis for use in commuted/transfer 
values and for use in marriage breakdown values. 

For marriage breakdown values, the recommendations published by the joint task force 
were never adopted. For pension commuted values, the 1986 basis was revised as follows 
in November 1988: 

• For mortality, prescribed use of the GAM 1983 mortality table without projection; 

• For non-indexed pensions, no change in discount rate; 

• For indexed pensions, discount rates were made 50bps higher than in the previous 
standard. 

For marriage breakdown values, the task force had recommended the same mortality 
basis and the same interest rates for non-indexed pensions as the commuted/transfer value 
standards. It had also recommended that the commuted/transfer value Standards relating 
to partial indexing apply as well to the determination of marriage breakdown values. 
However, for indexed pensions the task force recommended using the excess of the 
B14013 rate over an annual increase in CPI (using a somewhat more complex, weighted-
over-time approach) in the first year, grading in level annual steps into 3% after five 
years. 

In 1993, a common basis was adopted. It called for the continued use of the GAM 1983 
mortality table, still without projection. For non-indexed pensions, it called for the use of 
the B14013 rate in the first 15 years, now with 50 bps added, and 6% thereafter. For 
indexed pensions, the rate for the first 15 years was prescribed to be the real return bond 
rate plus 25 bps (not 50 bps), and 3.25% thereafter. 

In the late 1990s, another task force, under chairperson Marvin Ens, was created to 
review the Standards from a commuted/transfer value perspective. While that task force 
had representation from actuarial evidence practitioners, no agreement was reached 
between the two practice areas on the need for changes to the 1993 basis. Moreover, 
pension practitioners were divided as to the desirability of the changes recommended by 

                                                 
2 There were a variety of other stipulations relating to rounding and timing for the interest and inflation 
rates, assumed marital status, retirement age, etc., that are ignored for the purposes of  this presentation.  
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The mandate of the Task Force on Financial Economics considered the broad principles 
of valuing defined benefit pension liabilities and did not consider the issue at the level of 
detail required to establish Standards of Practice. However, the work on financial 
economics and that of the Task Force on Pension Value Consistency is directly linked 
since the valuation of pension liabilities for solvency and wind-up purposes is determined 
from the expected settlement of individual pension liabilities. 

The work of the Task Force on Financial Economics also recognized that the accounting 
profession has adopted some principles of financial economics in the methods for 
recognizing pension plans in financial statements. In particular, the valuation of pension 
liabilities for accounting purposes is based upon a long-term, high quality corporate bond 
yield for the full duration of the pension obligation. 

The Task Force on Financial Economics filed its final report with the CIA Board in June 
2006. The task force also provided the Committee on Pension Plan Financial Reporting 
with an update on its thinking in the first quarter of 2005. 

The task force report was distributed to members electronically and may be found on the 
CIA website. In large part, the report accepted the principles of financial economics as 
being applicable to actuarial practice in the valuation of defined benefit liabilities. The 
following excerpt from the report summarizes the general thinking of the task force. 

“The economic value of a benefit improvement, whether or not negotiated, 
should be determined using a discount rate derived from a risk-minimized 
portfolio of assets. To do otherwise understates the economic value of the 
additional future benefit. The recipient of the additional benefit gains from 
the certainty of the benefit but the grantor of the benefit must bear the 
financial risk.” 

While the work of the task force was distributed to the membership, it did not result in 
substantial public debate. However, on the basis of input received from pension 
practitioners, we believe the conclusions have broad support within the pension actuarial 
community in Canada. We also note that the principles embodied in the draft pension 
valuation standard later developed by the Committee on Pension Plan Financial 
Reporting included the principles accepted in the task force’s report. 

However, the doctrines of financial economics go further. They assert that the elements 
of valuation that can be deduced from the values of traded securities can also be applied 
to derive the fair value of a security that is not traded, even where the security is a 
liability. There are many who accept this assertion.  Indeed, when one considers the value 
of an isolated financial instrument that is not traded, within a block of securities that are, 
it is a reasonable extension in order to arrive at a fair value for the whole portfolio. 

But there are many who believe that there are limits to the application of this principle. 
For example, a number of actuaries consider it incongruous that the fair value of a 
security on the books of the issuer should be the same as it would appear on the books of 
the holder. It is more difficult for them to accept that the value of securities like pension 
obligations that are normally presented as liabilities, only incidentally as assets and are 
never traded, should be determined by the same strict application of elements derived 
from the market values of similar securities that are traded. 
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The consequences of failing to apply the principles of financial economics to market 
transactions are obvious. Regardless of whether or not one believes what the market is 
“saying” about rates of interest, inflation and default that might prevail in future, for the 
purposes of trading it would be unwise to ignore what the market is saying, no matter 
how nonsensical the latter might appear to be in one’s own judgment. For trading 
purposes it matters less what will result in the future than what other market participants 
assume will happen in the future. But the adverse consequences of failing to apply such 
principles in other circumstances, such as valuing pension obligations, are perhaps not so 
obvious. The important distinction might be that in applications other than trading how 
things will actually turn out may be of greater concern. 

A final observation would be this. It has been suggested that in considering the basis for 
the valuation of pension obligations the corresponding Standards for the valuation of 
insurance liabilities should not be ignored. We note that the IASB appears to be pursuing 
an approach for the valuation of financial instruments that would result in the same value, 
regardless of whether the financial instrument were an asset or a liability of the reporting 
entity and that would otherwise adhere closely to the principles of financial economics to 
arrive at the fair value of such an instrument. All we would say is that the standards that 
we envision are not for use, and would not necessarily be appropriate for use, under 
either international GAAP, or under Canadian GAAP for insurer financial reporting. And 
while we believe that it does produce a fair result, the task force did not consider whether 
the value that results from the basis it recommends meets the requirements of “fair value” 
as that term is used in international financial reporting standards or among financial 
reporting professionals. 

7. OTHER JURISDICTIONS 

In the US, the Actuarial Standards Board has adopted standards for the valuation of 
pension liabilities. While different Standards are articulated for the pension field 
(recently revised) and the actuarial evidence field, both are rooted in the modern view. 
However in the US, pension cash-out options are not a legal requirement, the detailed 
specifications (prescribed by the US government) apply only to the private sector and do 
not prescribe a basis for indexed pensions – requiring only that a plan that includes 
inflation protection specify a reasonable basis for setting an inflation assumption for the 
purposes of these calculations. 

In the UK, the authorities recently adopted standards for the valuation of pension 
liabilities in the pension field. Standards for the actuarial evidence field are under 
consideration. What is noteworthy is that the UK government considered and rejected the 
modern view on policy grounds. It was felt that the adoption of the methods of financial 
economics would impose too great a cost on pension plans. The standards adopted are in 
the classical mold. 

8. A COMMON MORTALITY/ECONOMIC BASIS 

In order to maintain a sufficiently narrow range of actuarial practice, the task force 
believes that it continues to be desirable for there to be Standards for the valuation of 
pension commuted values and marriage breakdown values, and for the mortality and 
economic bases to be prescribed in those Standards. 
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The task force does not envision common Standards. There continues to be the need for 
two different Standards to deal with commuting pensions on the one hand, and on the 
other for determining the value of pension benefits for the purpose of division of 
matrimonial assets. Rather, the task force recommendations are for a prescribed common 
mortality/economic basis that would be reflected in each of the Standards. 

The prescribed basis would ignore tax (which is not taken into account in commuting 
pension values, which remain tax-sheltered, but often taken into account in marriage 
breakdown calculations) and other case-specific considerations that might lead to the 
choice of a different mortality basis. Where such differences are to be taken into account, 
the task force believes it would be useful to report the value on the prescribed basis, as 
such, as well as on the basis on which the final value is determined. 

Several reasons have been put forward for having two different mortality/economic 
bases, one for commuted values and the other for marriage breakdown. The task force has 
considered a number of these and rejected them all: 

Grounds for Distinction 1. Judges and lawyers think of the MB value as the amount that a 
non-member spouse could invest to reproduce the pension benefit if future returns were 
consistent with those used in the computation, which must therefore be reasonable in 
view of the choices available to that person. It is part of their mindset, which has been 
influenced by years of advice from actuaries. 

Response: This is consistent with the traditional perspective and as we have already 
pointed out, both perspectives must surely be satisfied in both practice areas. 

Grounds for Distinction 2. The objectives of the Commuted Value Standards are not the 
same as those for the marriage breakdown Standards. 

Response: Each of the Standards aims at producing a value that is fair to the parties 
involved – the plan sponsor and continuing members as well as the withdrawing member; 
the member and the non-member spouse. In determining what is fair in the calculation of 
a lump sum, the same considerations apply. 

Grounds for Distinction 3. The non-member spouse has no choice but to accept the value 
determined, whereas the departing member may elect to receive either the commuted 
value or the deferred pension. 

Response: We would point out that in at least one Canadian jurisdiction the non-member 
spouse has a similar choice. 

Grounds for Distinction 4. A valuation method that is appropriate for financial reporting 
purposes is not necessarily appropriate for other purposes. 

Response: The accounting standards may provide additional indication of support for the 
modern approach but as already stated, these actuarial standards are not intended for and 
may not be suitable for use in GAAP financial statements. 

Grounds for Distinction 5. Because members of indexed pension plans rarely leave their 
employment (for example, teachers and civil servants), the need for consistency between 
the commuted value basis and the marriage breakdown value basis is less important for 
indexed plans. 
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Response: Does this mean that it is important to give them what their benefits are worth 
when their marriages break down, but it isn’t important when they leave their 
employment because it doesn’t happen very often. Or vice versa? 

Grounds for Distinction 6. Because there is often a long lapse of time between the date of 
calculation of a marriage breakdown value and the date of actual settlement, it is more 
important to avoid volatility in marriage breakdown situations. 

Response: We have noted that concern about volatility arises in both practice areas. 
Volatility is entirely dependent on the extent to which adherence to a market basis is 
appropriate. If such adherence is equally appropriate in each practice area, this rationale 
cannot be the basis for making a distinction. 

8.1 Mortality Rates 

The task force recommends that the prescribed common mortality basis be the current 
pension commuted value mortality basis, projected for five more years (i.e., UP-
94@2020). Our reasoning follows. 

Appendix B provides an overview of mortality table development over the past few 
decades and a few comments about recent experience in Canada. 

All the mortality tables that have been used for the purposes of pension valuation for 
many years in Canada have been developed by the Society of Actuaries based primarily 
on US data. While the underlying data did reflect some Canadian experience, it is not 
clear to what extent nor how Canadian experience might differ. The GAM 83 table, still 
being used for marriage breakdown values, was developed on the basis of projection rates 
derived from (presumably, mostly US) population data and applied to a 1966 experience 
table, to which a 10% margin was added. 

The UP-94 Table is based on experience from the second half of the 1980s, projected to 
1994 using US Civil Service experience and applying a 7% margin for both males and 
females. Projection Scale AA was constructed from a combination of US Civil Service 
and Social Security experience from the period 1977 to 1993. More than 20 years have 
elapsed since the mid-point of both the experience table and the period for which 
improvements were studied. Furthermore, the committee that developed the GAM 83 
table noted that improvements in Canadian experience were not as great as improvements 
in US experience. On the other hand, the Chief Actuary for Canada has found that recent 
improvement rates in Canadian population mortality are greater than those reflected in 
Projection Scale AA. 

The RP-2000 tables were not developed because it was felt that the UP-94 Table required 
updating; the effort was the response of the actuarial profession in the US to specific US 
legislation. Moreover, data for public plans and multi-employer plans was deliberately 
excluded. While the study that produced those tables was a massive one and looked at 
mortality by health status, collar, amount and industry, we found on examination that it 
raises questions that call for an answer that is appropriate for Canada. In particular, a 
comparison of mortality rates at decennial ages 20 through 90 shows that for females, 
mortality rates are actually lower by the GAM 83 Table than those of the RP-2000 Table. 
While on average, the male mortality experience used to develop the RP-2000 Table is 
similar to that of the UP-94 Table@2000 with projection scale AA; female mortality rates 
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are higher. Recent individual annuitant mortality experience in Canada has also shown 
little improvement in female mortality. 

In light of all this, the task force believes that it would be worthwhile for the Canadian 
Institute of Actuaries to conduct a study of Canadian pension mortality and rates of 
improvement for use in a common mortality basis. Such a study need not be as extensive 
as the US studies. But however summary such a study might be, an exclusive focus on 
the male and female mortality rates under both public sector and private sector defined 
benefit plans in Canada would permit the ASB to adopt a prescribed mortality basis with 
more confidence as to its relevance. 

Meanwhile, the continued use of the UP-94 Table, and discontinuation of the older GAM 
83 Table, would serve as a reasonable temporary measure. As the comparisons shown in 
Appendix C illustrate, it provides a reasonably good fit to Canadian census mortality 
tables. Because three years have already elapsed since the adoption of the 2005 Pension 
Commuted Values Standards and because it will take some time to perform a study, it 
would be prudent to extend the projection in the prescribed basis from 2015 to 2020. 

Some might question why the task force would not recommend at this time the adoption 
of a full generational approach to mortality projection. This has been the practice for 
many years in insurer liability valuations in Canada, where mortality is updated to the 
valuation date then projected for all future years by some appropriate scale, and this is 
certainly consistent with prudence. However, it is our view that it would be unwise to 
prescribe the adoption of such a practice at least until the uncertainty relating to 
appropriate rates of improvement has been addressed. Moreover, there are practical 
reasons why a “static” table rather than a dynamic table has been used in the practice 
areas under consideration and before such a table were to be proposed we would expect 
there to be specific consultation to ensure that these practical considerations can be 
overcome without undue difficulty. 

8.2 Economic Basis 

Criteria for Selection 

The differing viewpoints of actuaries relating to the relevance of market conditions on the 
one hand and the desire for an approach that respected realizable investment returns were 
reflected in those of the members of the task force. The members brought their own 
views and presumptions to the discussions. Most of the time, no one view prevailed over 
the others. The work of arriving at a consensus on either a common basis or two well-
differentiated bases was further complicated by our sense that there was no one right 
answer and, in light of that, no clear path to a resolution of differences. While in the end 
the members of the group were able to agree on a common basis, they each had their own 
reasons. 

However, we did think it was important to test our recommendations against a number of 
criteria. 

One: Does the recommended basis duly recognize the importance of market conditions? 
Yes, but not to the extent that would satisfy one who believes that only complete 
adherence to the modern perspective would be satisfactory. As already suggested, we 
were not convinced that exclusive adherence to market conditions is necessary in these 
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applications. And we were mindful of the adverse consequences under present market 
conditions that have been a cause for concern among some interested parties. 

Two: Does the recommended basis provide reasonable assurance that the recipient of a 
lump sum could generate the pension benefits that are being given up? We would say 
“yes” with more confidence when it comes to non-indexed pensions, but perhaps not to 
the fullest extent for indexed pensions where guaranteed income investments that offer 
inflation protection are not available in the Canadian market at all durations. 

Three: Does the recommended basis address the mandate of the task force? Yes, a 
common mortality/economic basis was one of the two choices that the task force was 
asked to make and will eliminate the awkwardness of having incompatible and 
unreconciled Standards relating to the valuation of pension benefits. 

Four: Will the recommended basis narrow the range of practice among actuaries? 
Certainly, in that not only does it restrict the range of practice in each of the affected 
practice areas but also between the two practice areas, in a way that does not hold at 
present. 

Five: Is the recommended basis fair? Yes. While from some points of view the results 
might seem to favour one or another of the affected parties – terminating members and 
continuing members, parties to a marriage breakdown and plan sponsors – in different 
economic conditions, there is no systematic bias that favours any particular party in all 
situations. 

Six: Does the recommended basis address concerns about volatility? Only partly. The 
adoption of an unchanging ultimate interest rate will lend a very modest element of 
stability to the Pension Commuted Value Standards and will increase the volatility of the 
Marriage Breakdown Value Standards. In this respect, the members of the task force did 
agree that adherence to market conditions, which makes for volatility, must take 
precedence. 

General 

The rates for both indexed and non-indexed pensions would be structured in two market-
dependent tiers covering the first 25 years, with a constant ultimate rate thereafter. The 
use of a constant ultimate rate will be objectionable to those who favour strict adherence 
to the modern perspective and market conditions. For them, the issue is not what interest 
rates will prevail after 25 years, but what the current market might have to say about 
them. Moreover, there are many who adhere to the principles of financial economics who 
are of the opinion that at the point where long-term instruments run out the price of a 
hypothetical instrument should reflect a straightforward extrapolation of the longest 
market rate observable. While the task force recognizes that this is of critical importance 
for trading, and for the selection of any basis that purports to be consistent with trading, 
the actual returns to be achieved over the long term deserve greater attention in the 
present application. The task force conducted an analysis of the long-term forward rates 
implied in the pricing of Government of Canada bonds over the past 80 years and found 
that they were negatively correlated with actual future interest rates. We concluded that 
the use of long-term average rates after 25 years results in more appropriate values than 
using an extrapolation of current market rates beyond that point. 
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There was no clear path to the selection of 25 years for the start of the ultimate rate. The 
task force noted that the Canadian bond market is relatively thin at the longer durations 
(for example, there are 995 bonds issues in the DEX Universe but only 122 have 
maturities over 25 years and only 30 issues have maturities over 30 years). Nevertheless, 
there are market transactions for terms that exceed 25 years and for that reason some 
would have preferred a later start. Those more concerned with the question of achievable 
returns, relating particularly to indexed pensions, would have preferred an earlier start. A 
period of 25 years was one that was acceptable to all members of the task force. While 
we did discuss using different start dates for the ultimate interest rates to be used for 
indexed and non-indexed, we felt that uniformity was more important especially 
considering the variety of indexing practices to be found among Canadian pension plans. 

Based on testing that is described in Appendix E and discussed further in this report, we 
selected a breakpoint for the market-dependent tiers at five years. The market rates would 
be Canada spot rates, to which a spread would be added as discussed below. For the sake 
of consistency, the same discount rates would apply to both indexed and non-indexed 
pensions. For indexed pensions, an explicit inflation assumption would apply. 

The rationale for this structure is presented below. 

Interest Rates 

Risk 

An early issue that arises in pondering the choice of a discount rate is the question of risk. 
That is, should the discount rates reflect the absence of risk and if not, what degree of risk 
should they reflect? As already mentioned, the Task Force on Financial Economics in its 
report of June 2006 concluded that the discount rates to be used (in valuing benefit 
improvements) should be derived from a risk-minimized portfolio of assets. We note that 
a risk-minimized portfolio is not the same as a riskless portfolio. 

Our task force did not accept the premise that pension values should be computed directly 
from the yields on Government of Canada bonds, which have the highest credit standing 
in Canada and are the most liquid bonds in the market. Although pension legislation 
grants a form of contingent liquidity, the pension promise is generally illiquid. Except in 
Quebec, pension plan members who do not accept a transfer value offered upon 
termination of employment have no further right to commute, sell, or pledge their 
deferred pension. The recipient of a pension value should not receive both the liquidity 
contained in a pension value and a higher amount calculated by applying a lower discount 
rate derived from fully liquid instruments (i.e., GoC bond yield without adjustment). The 
task force did not accept the premise that the pension value should reflect the same 
expectation of payment as a Government of Canada bond. 

Some members of the task force believe that the yield on corporate AA bonds reflects an 
appropriate level of liquidity with a suitably high quality that is consistent with the 
inherent security of the defined benefit pension promise. While it is true that AAA credit 
ratings apply to some Canadian corporations and public sector entities, very few manage 
to achieve that rating. A rating of AA has the advantage of being the same as the basis 
used in valuing pension benefits under CICA Handbook paragraph 3461. It represents 
some risk of default, but not much. AA corporate debt while not as abundant as federal 
government debt is nevertheless available in large volume for terms of up to ten years. 
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Moreover, an average overall AA level of risk is a standard reflected in the investment 
habits of life insurers and other financial institutions. Debt issued by Canada’s large 
banks, insurance companies, and other financial institutions generally carries a rating of 
AA, whether or not it is backed by specific security. Thus, AA credit reflects quality 
comparable to that of financial products offered by those institutions. In our view, it 
represents a level of broad communal risk-sharing that is consistent with prudent 
investing. We find that an average AA rating fits the meaning of the Task Force on 
Economics “risk-minimized” portfolio. 

Other members of the task force argued for a different rationale for a spread over 
Government of Canada bonds. Those who subscribe to the classical view would look to 
the net rate of return that could be conservatively expected on a portfolio of investments 
suitable for retirement saving. Some who subscribe to the modern view believe there 
should be absolutely no element of default risk or adjustment for market-related volatility 
in the interest rate used for pension values, but place a much higher emphasis on the 
illiquid nature of pensions and argue that the spread for illiquidity should be closer to that 
found in mortgages, private equity, or private placements. Despite the diversity of 
perspectives, all members of the task force agree that a spread over Government of 
Canada bonds is appropriate and that the magnitude of the spread is comparable to the 
long-term average spread on AA bonds. 

It has been suggested that pension values should reflect the risk characteristics of each 
issuer of pension obligations, resulting in a different discount rate for each pension plan. 
Apart from the practical difficulties one can expect to encounter in arriving at an 
appropriate risk assessment5, the application of a case-specific risk assessment would run 
counter to the policy implicit in the long standing practice of using a common set of 
interest rates, irrespective of specific longevity or other risk. Viewed in the light of the 
current valuation bases and their antecedents, it is clear that this is a risk that we desire to 
socialize.6 In any event, the existence of a pension trust fund separate from the plan 
sponsor, along with pension regulations requiring full solvency funding and restricting 
transfer value payments from under-funded pension plans (and a guarantee fund in 
Ontario) serves to bring the security of most pensions to a more or less equal footing. As 
noted above, the risk that a debt might not be paid does not diminish the amount of the 
debt. 

We would note that the current Pension Commuted Values Standards permit a plan 
sponsor to adopt a commuted value basis that results in higher values than those 
determined on the CIA’s prescribed basis. We do not propose that this provision be 
changed. 

Spread 

Ideally, interest rates would be prescribed in terms of spot rates covering the exact term 
of every possible payment, with a vector of annual spot rates providing a reasonable 

                                                 
5 Should funding levels be taken into account? Risk characteristics of the pension portfolio? The assessed 
risk of plan sponsors? And what about plan sponsors with no publicly rated debt outstanding? 
6 The task force does not find it necessary to belabour the point that there is no interest in a system of 
valuation that would be tailored to the specific circumstances of each case. Even though it might be argued 
that this is the most defensible system, it is not something that anyone wants. 
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alternative. Such a vector is published on a regular (but not timely) basis by the Bank of 
Canada, derived from Government of Canada bonds (i.e., federal sovereign debt). The 
long-term corporate bond market in Canada being much less extensive and much more 
diverse, a corresponding AA spot curve cannot be constructed directly from market bond 
prices without the introduction of judgment or the risk of significant measurement errors. 
The same is true of provincial sovereign debt. 

However, in most economic environments, movements in the Canada yield curve would 
be reflected in corresponding movements in the provincial or AA yield curve, suggesting 
that a reasonable facsimile of a AA yield curve could be constructed from the Canada 
yield curve by applying a spread or spreads. It is true that quality spreads can and do vary 
over time, and that they vary by term at any time. However, market data relating to AA 
instruments are much less extensive than that relating to Government of Canada debt; it is 
more practical for the present purpose to use an average spread based on historical data. 
That has been reflected in the Standards in question since such Standards were first 
adopted and the task force finds no good reason to make a change in this respect. 

Data provided to us by Scotia Capital suggest that the average spreads over many years 
between federal and provincial debt fall within the approximate range of 35 to 55 bps, 
depending on term, while the spreads between yields on Government of Canada bonds 
and those on AA corporate debt have been in the approximate range of 50 bps – for short-
term debt, averaged over a period of 21 years – to 65 or 70 bps, for mid-term and long-
term debt, averaged over 27 and 30 years, respectively.7 8  

Fidelity to the modern perspective would have us stop there. But adherents to the 
classical view would also want to consider investment expenses because these have a 
bearing on realizable return. Viewed from both retail and institutional perspectives, that 
would reduce the spreads by as little as 5 bps to as much as 20 or 25 bps. Using an 
average of 15 bps, the resulting spread should be 35 to 55 bps, again with a tilt toward the 
upper end of that range recognizing the long-term nature of pension obligations. 

Some task force members would argue for higher spreads in recognition of the illiquidity 
of the pension obligation. 9 Others would argue for lower spreads for valuing indexed 
pensions, in light of the limited availability of suitable minimal-risk inflation-adjusted 
investments relating to indexed pensions. In its efforts to respect the various points of 
view that have been touched on, the task force was able to agree that an average spread of 
50 bps is appropriate for valuing both indexed and non-indexed pensions. This is the 

                                                 
7 From data supplied to the task force in October 2006 by Scotia Capital Inc. Data were provided yearly for 
groupings of short-term, mid-term and long-term provincial bonds and AA, A and BBB corporate bonds. 
Further information about the database may be found in a document supplied to us by Scotia Capital 
entitled, Fixed Income Research Universe Bond Index Methodology. 
8 Recent turmoil in credit markets in Canada and elsewhere has resulted in a marked widening of spreads. 
However, a large part of this relates to increased uncertainty as to the appropriate risk classification of 
certain debt. And cyclical factors are always present. There is no reason to believe that the long-term 
average spreads for true AA quality will be affected by what is currently transpiring. 
9 There are problems with this. First, is the fact that applying market data to securities that are not traded in 
itself involves the pretence that the security is, in fact, tradable. Second, it is precisely because the security 
is not traded in a public market that it is so illiquid. Finally, many illiquid investments are discounted in 
value because of information bias in favour of the borrower or because of very high transaction costs, 
rather than purely because of the absence of a liquidity premium. 
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same spread reflected in the basis currently prescribed for valuing non-indexed pensions 
(and for indexed pensions under the Pension Commuted Value Standards). 

Interest Rate After 25 years 

As already stated, the task force recommends that a constant ultimate rate be applied after 
25 years. The task force considered alternatives to a single rate such as: a graduated set of 
rates to move from the rate at year-25 to the ultimate rate over a period of say, five years, 
a variable rate that would be subject to a maximum of, for example, 8% and a minimum 
of 4% or a blended rate derived from a fixed long-term rate and the current market long-
term rate. 

The valuation basis for these applications is for use by a large number of stakeholders. 
Any added accuracy gained by using a more complex approach after 25 years must be 
considered against increased complexity for users who must regularly compute such 
values. The task force felt that any added accuracy would not justify the additional 
administrative burden associated with a more complex grading or banding approach. 

The task force recommends that the fixed rate be set at 6% before the spread adjustment 
discussed in the previous section. The task force settled on 6% after having reviewed the 
yield on Government of Canada long-term bonds over the last 80 years, according to the 
CIA Report on Canadian Economic Statistics. While there have been periods where rates 
were above or below 6%, the annualized average yield was around 6.15%.10 

The First 25 Years 

As already mentioned, the use of spot rates would be ideal because they would allow us 
to apply the prescribed basis to any particular term while retaining the greatest degree of 
fidelity to the term structure exhibited by the current market in Government of Canada 
debt (even if a constant spread were applied as already discussed). However, it is 
generally accepted in these practice areas that the application of spot rates for the present 
applications is impractical.11 

Developments in the capital markets are unfolding rapidly. The task force considered 
whether yield information in years 1-25 should be determined from conventional 
Government of Canada bonds, strip bond yields or swap markets which could be applied 
to develop a bank or AA yield curve for all durations up to 25 or 30 years. However, the 
task force concluded that setting the basis for valuing pensions on the basis of 
conventional bond yields adds to the general understanding of the basis by all 
stakeholders. 

The task force worked with Martin den Heyer, Stephen Peirce and Michael Young to test 
various interest rate structures in years 1-25. The methodology used to test various 
structures is similar to that adopted by the Ens Task Force in the late 1990s. The 
methodology was updated to better utilize publicly available data that are now available. 

The task force tested a number of structures that embodied: 

                                                 
10 The average was 6.17% according to the 2007 Canadian Institute of Actuaries’ Report on Canadian 
Economic Statistics; 6.19% according to the report of the year before. 
11 There is a minority view that spot rates could be used. See Appendix D. 
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• Different splits of the 25-year period i.e., 5 and 20 years, 10 and 15 years, and 0 
and 25 years; 

• Different combinations of underlying bonds i.e., 2 years, 7 years, 10 years and 25 
year bonds. 

The various structures were tested as follows. A theoretically correct value would be the 
value determined by applying the strip Canada yield curve for cash flows up to 25 years 
and strips constructed with an assumed constant 6% forward rate thereafter. For males 
and females, we tested deferred and immediate annuities commencing at ages 55 and 65 
for current ages of 25, 35, 45, 55 and 65 (for commencement at 65). The analysis applied 
the interest rates at each month-end from 1990 to August 2006. We determined the ratio 
of the calculated pension value for various structures under consideration to the 
theoretically correct values and then determined the following statistics: 

Mean; 

Standard Deviation; and 

Maximum and Minimum. 

We originally tested interest rates in effect from 1986 to 1990 but disregarded these 
results due to concerns about the relationship of the spot yields during this period. The 
Bank of Canada had indicated12 that spot yields during the 1986-1990 period might be 
less reliable and even expressed some reservation about posted rates in 1990-1995. 
Accordingly, we concentrated our analysis on the results of the 1996-2006 period. 

The task force concluded that the following structures had the best fit with the pension 
values determined on the theoretical basis presented above: 

Years 1-5:  Yield on GoC 10 year bond (G10) - 0.25 (G10-G2); 

Years 6-25: G25 + 1.25 (G25-G10); 

Years 25+:  6%. 

The results for the 1996-2006 period are summarized in the attached Table 1. The 
recommended structure for years 1-25 had means that were closest to 1.0, low standard 
deviations and acceptable maximum/minimum ranges. The complete analysis is 
contained in Appendix E. 

                                                 
12 Alluded to an article in the 2004 Autumn Bank of Canada review entitled, Real Return Bonds: Monetary 
Policy Credibility and Short-Term Inflation Forecasting and in discussion between authors of the paper and 
the task force. 
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A : 1-25 = g25; 25+ = 6%
B : 0-5 = g10 - 0.25 x (g10 - g2); 6-25 = g25 + 1.25 x (g25 - g10); 25+ = 6%
C: Bank of Canada Spot Yield Curve, modified to include 6% after 25 years

A/C B/C A/C B/C A/C B/C A/C B/C

25 55 1.052 0.999 0.035 0.029 0.930 0.946 1.117 1.109
35 55 1.054 1.005 0.032 0.030 0.947 0.957 1.117 1.120
45 55 1.029 1.003 0.014 0.026 1.006 0.968 1.061 1.101
55 55 0.996 0.996 0.011 0.015 0.982 0.976 1.039 1.050

Average

25 65 1.052 0.999 0.035 0.029 0.930 0.946 1.117 1.109
35 65 1.052 0.999 0.035 0.029 0.930 0.946 1.117 1.109
45 65 1.055 1.006 0.032 0.030 0.950 0.960 1.117 1.123
55 65 1.024 1.003 0.013 0.026 1.000 0.969 1.062 1.100
65 65 0.990 0.995 0.014 0.013 0.969 0.976 1.036 1.040

Average

A/C B/C A/C B/C A/C B/C A/C B/C

25 55 1.052 0.999 0.035 0.029 0.930 0.946 1.117 1.109
35 55 1.054 1.005 0.032 0.030 0.946 0.957 1.117 1.120
45 55 1.030 1.003 0.015 0.026 1.006 0.968 1.060 1.101
55 55 0.998 0.997 0.011 0.015 0.986 0.975 1.039 1.052

Average

25 65 1.052 0.999 0.035 0.029 0.930 0.946 1.117 1.109
35 65 1.052 0.999 0.035 0.029 0.930 0.946 1.117 1.109
45 65 1.054 1.006 0.032 0.030 0.949 0.959 1.117 1.122
55 65 1.026 1.004 0.013 0.026 1.002 0.969 1.062 1.100
65 65 0.992 0.996 0.013 0.013 0.974 0.977 1.037 1.044

Average

TABLE 1: Month-end Pension Values JAN 1996 to NOV 2006

Maximum

Mean

Mean Standard Deviation Minimum

Standard Deviation Minimum MaximumFemale

Attained Age Retirement Age

Male

Attained Age Retirement Age

 
 
Indexed and Partially Indexed Pensions 

The task force considered whether to develop a separate set of interest rates for use in 
discounting indexed pensions. However, given the nature of the real return bond market 
in Canada, it would not have been possible to construct rates for discounting from 
Government of Canada yields and an average spread based on AA corporate bonds. Not 
only are corporate real return bonds not offered in the Canadian market, but the 
availability of Government bonds is much more restricted for real return bonds than for 
conventional bonds; there are many fewer of them and they are concentrated at the longer 
end of the yield curve. The Scotia Capital RRB index has the following attributes: 

• 10 issues including 4 issues of the GoC; 

• Canada issues represent over 85% of the index by market value; 

• The maturity years of the Canada issues are 2021, 2026, 2031 and 2036. RRBs 
have larger balloon payments at maturity. The net effect is that there are limited 
RRBs at shorter durations; and 

• The task force reviewed several papers from the Bank of Canada that concluded 
the real return on RRBs was lower than that which could be expected in a liquid 
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and deep market due to significant buying interest from pension plans and other 
financial institutions attempting to match their liabilities. 

In light of this, the task force concluded that in the interests of consistency it would be 
wiser to use the same interest rates for both indexed and non-indexed pensions, and to 
add an explicit inflation assumption to the calculation formula for indexed pensions. Use 
of explicit assumptions is consistent with recent developments within the actuarial 
profession concerning independently reasonable assumptions. Such an approach is also 
consistent with the view that indexing is a benefit issue, not a financial market 
consideration. A consistent structure will also facilitate computation of partially indexed 
benefits. 

It was especially difficult for the task force to reach agreement on the valuation basis for 
indexed pensions due to the state of the market and to the greater perceived importance of 
pension plans that offer inflation protection within the actuarial evidence community. The 
actuarial evidence members of our task force would have preferred a basis that assigned 
some weight in the second tier to long-term average rates of return net of inflation and 
had made an initial proposal to that end. However, they were able to satisfy themselves 
that under most observed economic conditions, the difference between the formula that 
was finally recommended by the task force and their initial proposal was not material. 
Appendix H provides more background. However, in light of those concerns and based 
on that analysis, the task force recommendations for the economic basis to be used for 
indexed and partially-indexed pensions is accompanied by a recommendation that the 
basis be subject to prompt review and revision should it ever appear that the rate of 
inflation will either (i) go negative, or (ii) rise above 8% for a prolonged period. 

Lag and Rounding 

The task force recommends that the lag be reduced to one month from two - that is, for 
example, for a calculation in the month of May the rates for April be applied – and that 
results be rounded to the nearest one-tenth of one percent rather than the present one-
quarter of one percent. In making these recommendations, the task force observes that 
there is no major administrative advantage to rounding to the nearest 0.25% although we 
are cognizant of the impact on administrators of pension plans who will have less 
advance notice of the interest rates to be used in calculations. The current standard 
involves as much as a two-month lag for a valuation performed on the last day of the 
month. The task force wanted to reduce this exposure to protect plans and members 
against changes in capital markets between the date of computation and the date of 
calculation. The relevant Government of Canada bond yields are now universally 
available on the Internet. Also, the task force believes that pension administrators are 
better equipped to deal with a shorter lag than was the case five to 10 years ago. Modern 
pension administration systems facilitate provision of estimates and recalculation where 
needed. Finally, the actuarial evidence practitioner members of the task force believe that 
the change can be accommodated in their practice area. 

Inflation Rates 
In order to duly recognize the market data that are available while at the same time 
allowing for its limitations, the task force recommends for use in the calculation of values 
for indexed and partially-indexed pensions the construction of an explicit inflation 
assumption as follows: 
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• In the first 5 years, expected inflation, EI0-5 =  ½ BEIR + ½ IFS; 

• In the next 20 years, expected inflation, EI6-25 = ½ BEIR + ½ IFL; and 

• After 25 years, expected inflation of 3%. 

Use of an ultimate inflation rate of 3% in combination with an ultimate interest rate of 
6.5% results in a net rate of 3.4%. This is consistent with the 80-year average return on 
long Canada bonds, net of inflation, from the 2007 CIA Report on Canadian Economic 
Statistics, plus 50 bps. 

BEIR represents the break-even inflation rate derived from a comparison of 
conventional and real return Government of Canada bond yields as published by the 
Bank of Canada, IFS represents the short-term inflation forecast and IFL represents the 
long-term inflation forecast. 

The break-even inflation rate is defined as the spread between annualized long-term 
Government conventional and real return bond yields (GL means the long-term nominal 
bond yield annualized from V122487 and RL means the long-term real bond yield 
annualized from V122553): 

 BEIR = (1+GL)/(1+RL) -1 

The task force has no firm recommendations to make about the source of these short- 
and long-term inflation forecasts. However, one authoritative basis would be the 
Consensus Economics forecast published periodically (currently, every six months) by 
the Bank of Canada for short-term inflation, i.e., 2 to 5 years (IFS) and for medium term 
inflation, i.e., 6 to 10 years (IFL).  

Other possible authoritative sources include: 

• The Conference Board of Canada survey for a two-year forecast published 
quarterly; 

• The Consensus Economics survey for a 6- to 10-year forecast published semi-
annually; and 

• The Watson Wyatt survey for a 5 to 15 year forecast published annually. 

9. RESULTS AND COMPARISON WITH EXISTING BASES 

The charts in Appendix F illustrate some rates and relative values obtained in historic 
economic conditions under the proposed basis in comparison with those obtained under 
the existing Pension Commuted Value Standards and the existing Marriage Breakdown 
Standards. Caution is advised when interpreting real return bond yields and BEIRs from 
the 1990s, as the real return bond market was then in its infancy. 

10. ILLUSTRATIVE STANDARDS 

To make it easier to understand our recommendations, Appendix G contains draft 
changes to the existing standards that would reflect the recommendations of the task 
force. 
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APPENDIX A 
NECESSARY DIFFERENCES BETWEEN COMMUTED/TRANSFER VALUES 

AND MARRIAGE BREAKDOWN VALUES 

In some provinces (e.g., Quebec), the Commuted Value basis is used for marriage 
breakdown purposes as a matter of law. In others, including Ontario, the Marriage 
Breakdown values are determined differently. The following list of differences is based 
upon Ontario law. 

1. Marriage breakdown values are based on sex-distinct mortality tables, modified if 
necessary to take into account a life-shortening medical condition. Commuted 
values are based on unisex mortality where required by law. 

2. For marriage breakdown purposes, the plan member is separated and assumed to 
remain separated, so the value of survivorship benefits is ignored if separation 
occurred prior to retirement. But if separation occurred after retirement, then the 
value of irrevocably vested survivorship benefits is computed separately as 
property of the non-member spouse. Commuted values are calculated including 
survivorship benefits as part of the overall transfer value, often based on an 
average assumption as to percentage of members who will have an eligible spouse 
at retirement date. 

3. For marriage breakdown purposes, the pension related to pre-marital service is 
excluded on a pro rata basis. However, all of the value of survivor benefits is 
included as being property acquired during the marriage. 

4. Ontario family law is based on the most-likely retirement scenario. Marriage 
breakdown valuations show a range of values for various potential retirement ages 
assuming continued employment to the earliest age at which an unreduced pension 
would be possible, plus an indication of the value that should apply if literal 
termination of employment is the most likely scenario. Commuted values are 
calculated based on the age of pension commencement that results in the greatest 
value (which may include a subsidized early-retirement discount). 

5. Non-guaranteed and non-funded pension rights (such as ad hoc inflation indexing, 
executive supplementary pension agreements, and the “30 and out” special 
allowance for autoworkers) are deemed to have value for marriage breakdown 
purposes if they are most likely to continue indefinitely, but only vested benefits 
are included in termination values. 

6. Under Ontario law, marriage breakdown values are calculated as of the separation 
date based on interest rates applicable at the separation date. Transfer values are 
based on interest rates applicable at the calculation/transfer date and are, therefore, 
not directly comparable. 

7. A projection of future mortality to 2020 was intended to approximate a 
generational mortality table projection and an assumed effective date in early 
2009. This is consistent with marriage breakdown practices in BC but may be 
theoretically inconsistent with Ontario law. For marriage breakdown purposes, 
there may be an issue as to whether the non-member spouse should be entitled to a 
value that has not yet been earned (this is not going to be a problem, in practice, 
for a mortality projection to 2015, 2018 or 2020). 
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APPENDIX B 
NOTES ON MORTALITY 

We consulted the following sources: 

RSA 1994 Vol 20 No. 48 Pension Research and Education Activities 

RSA 1999 Vol 25 No. 2 What Does Mortality "GATT" to Do with It? 

RSA 1999 Vol 25 No. 3 Pension Plan Mortality 

Letter from AAA to IRS Dec 31 2003 

Contingencies, Nov/Dec 2005 

IRS Rationale for adoption of RP-2000 Dec 19 2005 

TSA 1971 Vol 23 The 1971 Group Annuity Mortality Table 

PCCA 1975 Vol XXV Noninsured Pensioner Mortality: The UP-1984 Table 

TSA 1981 Vol 33 Derivation of the 1983 Table a [Individual annuitant mortality 
table] 

TSA 1983 Vol 35 Development of the 1983 Group Annuity Mortality Table 

TSA 1995 Vol 47 1994 Group Annuity Mortality Table and 1994 Group Annuity 
Reserving Table 

TSA 1995 Vol 47 The 1994 Uninsured Pensioner Mortality Table 

1995 Vol 47 The UP-94 and GAR-94 Tables, Issues in Choosing the Appropriate 
Table and the SOA publication: The RP-2000 Mortality Tables 

21st Report of Chief Actuary for Canada on CPP 

1. The Ga-1951 table introduced the device of mortality projection scales (scales A, 
B and C) to the pension world. It was a male table. 

2. The 1971 GAM was developed by the Society of Actuary’s Group Annuity 
Mortality Committee at the request of the NAIC. The table was initially intended 
as a reserving table for life insurers but such tables were generally used for 
pension purposes even though their suitability was dubious. Group annuity [i.e., 
insured] male and female experience from 1964 to 1968 of (only retired) lives 
retired on or after normal retirement date was used to develop the 1966 experience 
table. It was pointed out in the published discussion of the paper that at the 
younger ages, the tabular mortality rates were much lower than the recent 
published active life experience, that the table would produce overly high deferred 
annuity values and calls were made for a more thorough study of pension plan 
mortality for both active and retired lives. However, it was also pointed out at this 
time that with the growing popularity of Deposit Administration (DA) contracts, 
the (insurance company) data on active lives were drying up. The final table 
included margins (8% for males and 10% for females) and a projection from the 
centre of the experience period (1966) to 1971. A new projection scale (scale D) 
was used for this purpose, based on experience in the last half of the 1950s and 
most of the 1960s. Female improvement factors were roughly double those of 
males. Projection Scale E was also introduced for males only. 
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3. The 1971 table served to establish the starting point for later projections of 
mortality. Also, the basic data were used as a significant source for the 1983 GAM 
table and other tables that the SOA subsequently worked on. Until the mid-90s, 
the three tables most commonly used for large pension plan valuation purposes 
were the 1971 GAM, the 1983 GAM, and the UP84 tables. 

4. The next table developed was the 1984 Unisex Pension Table, which was 
published in 1975. It is a unisex table based on mortality experience published in 
the 1971 TSA Reports for (1) pensioners under twelve noninsured pension plans 
from 1964 to 1970, reduced 10%, in combination with (2) group life insurance 
mortality from 1965 to 1969. The continuity between the mortality rates for active 
lives under 65 and that of retired lives over 64 was striking. The authors estimated 
that with the 10% reduction the table would reflect a projection to 1984. It was 
primarily designed as a pension plan funding table. 

5. In December 1979, the Society was again asked by the NAIC to produce a Group 
Annuity Table. Again, this was to be a reserving table. The review of retired life 
pensioner data indicated that mortality rates had decreased since the publication of 
the 1971 GAM table but the data did not include sufficient information to form the 
basis for a new or updated mortality table. The committee developed mortality 
projection rates based heavily on population data since 1966. They broke the 
period 1966 to 1983 into two parts, applied separate scales X and Y to each part 
and blended the whole with scale Z. These projection rates were applied to the 
1966 Experience Table at quinquennial ages. The resulting unloaded mortality 
rates were graduated and then loaded 10% to produce a new table, intended to be 
used as an interim valuation basis pending the development of a new mortality 
table. This interim table became known as the 1983 GAM. The committee 
recommended that due to the sparsity of female data, the male table be used with a 
setback. They also recommended Scale H for future projections. Scale H was a 
modification of G, introduced by the individual annuitant mortality committee 
with the 1983 a Individual table and called for much stronger improvement than 
did scale D. The committee also looked at Canadian population data for evidence 
of improvement and found that they were a lot closer to scale D, although the 
Canadian data were only available to the end of 1976 instead of to the end of 
1978. They also confirmed that group mortality rates were greater than individual 
rates, as expected. Actuaries began using the 1983 GAM table in pension plan 
funding very soon thereafter. Since it was adopted as a minimum reserve standard 
by at least 26 states, it thereby became the first table to which the GATT 
legislation makes reference as the table to be used for cash distribution purposes. 
The 1983 Table was in use for IRS purposes until the end of 2005 when it was 
replaced by the RP-2000 Tables. 

6. The 1994 Tables for both insured and uninsured lives were developed by the SOA 
in tandem. The GAM-94 Basic Table starts with group annuity mortality 
experience for retired lives from 1986 through 1990. These data reflected the 
combined experience of annuitants in payment status for insured contracts from 11 
large insurance companies. Mortality rates for ages 66 through 95 were retained. 
For ages 25 to 65, mortality rates were derived from the Civil Service Retirement 
System for years 1985-1989 for retired annuitants and 1983-1986 (projected to 
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1985-1989) for active annuitants. Active annuitant experience used for ages 25-
50, blended active and retired experience for ages 51-65 based on active/retired 
distribution of civil service annuitants. Mortality rates for ages 1-24 and 96-120 
were developed based on 1990 US Life Tables. This was the 1988 base year table. 
It was projected to 1994 based on Civil Service Retirement System experience for 
the period 1987-1993. These rates were then graduated to produce the GAM-94 
Basic Table. For projecting mortality beyond 1994, the task force used a blend of 
the experience of Social Security Administration and the Civil Service Retirement 
System for the period 1977-1993 in developing Projection Scale AA. Margins of 
7% were added to the GAM-94 Basic Table for both males and females. The 
margins were intended to reflect random variations (5%) and other contingencies, 
e.g., a group makeup different from the average. The table with margins is called 
the GAM-94 Static Table. Together with the requirement for full generational 
projection according to Scale AA, it becomes the GAR-94 Table. This table was 
intended for use as an insurer valuation table, like the 1971 GAM and the 1983 
GAM tables. And it was the first time that full generational projection was 
included in such a valuation standard. 

7. The UP-94 Table was intended to serve as an update to the UP-1984 Table. The 
task force looked at experience from 1985 through 1989 published in 1991-1992 
TSA Reports. This is experience of Medicare participants in Social Security, the 
US Federal Civil Service Retirement System, the US Military Retirement System, 
the Public Service of Canada and a combination of 24 private sector systems with 
one state system. The task force concluded that the retirement age experience was 
sufficiently close to that underlying the GAR-94 Table that it would be reasonable 
to use the same underlying data as a basis for both tables. The committee worked 
closely with the GAM task force to develop a common set of mortality 
improvement factors to be used to project the group annuity mortality experience 
rates from 1988 to 1994 and to develop another set of factors to project mortality 
improvements for years beyond 1994. The UP-94 Table is the same as the GAM 
94-Basic Table. Although the UP-84 Table was primarily designed to be a unisex 
table, the 1994 task force believed that sex-distinct tables are more appropriate for 
actuarial valuations, and since sufficient experience was available to accurately 
determine female mortality rates, separate tables should be used whenever 
feasible. The use of Scale AA to project mortality improvement on a generational 
basis was not directly incorporated in the UP-94 Table. However, the task force 
believed that projection of future mortality trends is an issue that should be 
considered in setting up a best estimate of future experience for uninsured pension 
plans. They suggested that actuaries have choices, including a choice of full 
generational projection and projection only to the valuation year. They introduce 
the notation UP-94G @ 2000 to mean projection to 2000 and beyond, and UP-94 
@ 2000 to mean projection to 2000 only. 

8. The adoption of the Retirement Protection Act of 1994 in the US required that 
actuaries there use a standard table for certain current liabilities purposes. The Act 
stipulated that through 1999 the standard table to be used for healthy lives was 
(effectively) the GAM 83 table, and that the Secretary of the Treasury could 
promulgate new tables for 2000 and later years. So, notwithstanding that a new 
table had just been completed, the SOA decided to produce another new table for 



Report March 2008 

 30

regulators to make use of, or not. Any recommendations would come from the 
AAA. 

9. RP-2000 Tables. The SOAs Retirement Plans Experience Committee (RPEC) had 
been studying mortality since the 1950s, issuing reports every five years, and 
focusing on uninsured pensioners. In 1995, the RPEC put out a call letter asking 
for data. They collected data from 1990 to 1994 (base year 1992) for both retired 
and active employees. Got SIC classification, salaried, hourly, union and non-
union. Split into white-collar and blue collar sometimes based on judgment. These 
terms were recognized as archaic but they didn’t feel they could come up with 
anything better. Confidentiality concerns meant that all the data analysis had to go 
through an intermediary (an actuary) who was not with the SOA group. The 
committee thought the data were valid. Multi-employer and government plans 
were excluded. In the end, there were a lot of data covering 113 plans. Healthy 
annuitants and survivors were combined. They observed a significant difference 
between employee and annuitant data. So, employees were separated out. 
Employee mortality below age 30 was extended by blending in the UP-94 table. 
The committee did not bother extending employee data above 70. For annuitants 
over 100, a curve was used that topped out at 0.4, except that q at age 120 was set 
equal to 1. Mortality rates for disabled retirees under age 45 (down to age 20) 
were set equal to rate at age 45. 

10.  A table of rates for 1992 was projected to 2000 based on a review of three sets of 
combined healthy data: SS data, federal retiree data and the study data, but the 
study data were set aside because they did not benefit from the same rigorous 
consistent methodology as SS and Civil Service data. Mortality improvement 
trends for males from age 55 through age 80 for SS and Federal Civil Service 
were all significantly positive. Trends for males at other ages and trends for 
females at all ages produced mixed results including many negative and 
insignificant trends. The RPEC decided to use trends only for male employees and 
male healthy retirees. The RPEC selected an annual improvement factor of 1% for 
male employees and healthy retirees aged 55 through 80. The 1% factor was 
graded down to zero below age 46 and above age 89 to avoid a discontinuity in 
the projected rates. For years beyond 2000, the committee recommended the use 
of Scale AA for both males and females. 

11. The RPEC also produced a combined Healthy Participant Table by blending the 
employee and healthy annuitant tables since some might not be able to adopt 
separate employee and annuitant tables, and for ease of comparison with prior 
tables. For this purpose, they used weighting factors based on a subset of data for 
which both active and retired experience had been submitted by the same 
contributor. Increasing weight was applied to retired mortality starting at zero at 
age 50 and rising to 100% at age 70. 

12. For males, blue collar (annuitants) mortality rates were found to be higher than 
white collar rates at all ages; there was much less difference for females. There 
was an even more striking difference between high amount (annuitants) and lower 
amounts, again smaller for females. 
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13. Industry experience was felt not to be definitive. It was observed that individual 
groups will vary, that one can’t blindly apply the table. Amount is important, but 
collar and amount are not independent. 

14. Note that annuitant mortality is higher than employee mortality at the same ages, 
but the authors did not study to what extent this difference might be attributable to 
collar or amount. That is, is one more likely to find oneself in the early (healthy) 
retired class the more blue collar the occupation and the lower one’s pay? 

15. For projections beyond 2000, the committee studied longer term trends of federal 
civil service (1980-1997), social security (1980 to 1994), railroad retirement 
(1979-1994), and group annuitants (1981-1994). The RPEC recommended that in 
view of the long history of improvement in non-disabled mortality rates in all of 
these data sets, pension valuations should take trends in long-term mortality 
improvement into account. From a theoretical standpoint, the RPEC said that the 
use of generational mortality improvement, as in the GAR-94 Table, was an 
appropriate way of reflecting this improvement. 

16. On average, the male mortality experience used to develop the RP-2000 Table is 
similar to that of the UP-94 Table with projection scale AA. The female mortality 
is higher than the projected UP-94 Table. 

17. In the published RP-2000 tables, comparisons were provided for males and 
females at decennial ages (20 to 90). Surprisingly, the fully projected RP-2000 
Table gives smaller values for females at all decennial ages other than 20 and 30 
than the GAM-83 Table (not projected), and values only slightly higher at 20 and 
30. For males the combined healthy table without projection gives higher values 
than the GAM-83 Table at all decennial ages except 90. 

18. Arguments in favour of replacing the GAM-83 Table. Mortality underlying the 83 
table was from 1966 projected, then a 10% margin was added. More recent 
mortality studies show that current mortality is different. Mortality table 
construction has improved over the last 20 years. Moreover, actuaries should be 
projecting mortality at least to the valuation date and ideally beyond, as per GAR-
94. Per IRS: failing to project mortality improvement would tend to leave plans 
underfunded. 

19. IRS did not, in the end, adopt collar rates but did adopt separate tables for 
annuitants and non-annuitants. 

20. According to the 21st Report of Chief Actuary for Canada on CPP, the average 
annual mortality improvement rates according to general population mortality 
from the period 1991 to 2001 were for males: 2.5% at ages 45 to 64, 1.8% at ages 
65 to 84 and .11% at ages 85-99; and for females: 1.64% at ages 45 to 64, 1.06% 
at ages 65 to 84 and .03% at ages 85-99. On the whole, these rates are greater than 
those of Projection Scale AA. In the work of the Chief Actuary, mortality 
improvements were projected to continue at these rates for the next 25 years, but 
thereafter the rates of improvement would be smaller. 

21. According to the 2005 subcommittee report on Individual annuitant mortality of 
the CIA, aggregate male and female individual annuitant mortality by number of 
lives in the period 1990 to 2000 and 1991 to 2001 was about 1% less than 
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expected under the IAM 83 Basic Table. That is, the aggregate improvement from 
1983 to the central year of the study was only about 1%. By amount, the overall 
improvement was about 5%. 
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APPENDIX C 
COMPARISONS OF LIFE EXPECTANCY WITH DIFFERENT MORTALITY 

TABLES 

Curtate Life Expectancy M55 M65 M75 F55 F65 F75

Canadian Census Tables
1980-1982 21.7 14.6 9.0 27.1 18.9 11.8
1985-1987 22.2 14.9 9.1 27.4 19.1 11.8
1990-1992 22.8 15.2 9.1 27.8 19.4 12.0
1995-1997 23.4 15.5 9.2 27.9 19.4 11.9
2000-2002 24.5 16.5 9.8 28.6 20.0 12.4

CPP 2000 Valuation
1990-92 Census projected to 2001 16.5 10.0 20.2 12.6
1990-92 Census projected to 2025 18.0 10.9 21.1 13.3
Midpoint (2015 proxy) 17.2 10.4 20.6 12.9

CPP 2003 Valuation
1995-97 Census projected to 2004 17.5 10.8 20.8 13.1
1995-97 Census projected to 2025 19.1 11.7 21.7 13.8
Linear interpolation to 2015 18.3 11.2 21.2 13.4

83 GA Tables
before adjustment 23.3 15.4 9.0 28.8 20.0 12.2
final, with 10% valuation margin 24.3 16.2 9.7 29.7 20.8 12.9

UP-94 with projection scale AA
projected to 2001 25.7 17.4 10.5 29.4 20.5 12.9
projected to 2008 26.4 17.9 10.9 29.7 20.8 13.1
projected to 2015 27.1 18.5 11.3 30.0 21.1 13.3

RP-2000
unprojected (2000) 25.4 17.2 9.5 28.4 19.8 12.2
projected AA to 2008 26.2 17.9 10.5 28.8 20.2 12.5
projected AA to 2015 26.9 18.4 10.8 29.1 20.5 12.8  
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Mortality improvement factors

Comparison of
AA mortality projection scale

and
annual rate of improvement in Canadian Census up to 2001
10 years from 1991 to 2001 or
20 years from 1981 to 2001

Males Females
AA Census AA Census

10 yrs 20 yrs 10 yrs 20 yrs
55 0.019 0.024 0.027 0.008 0.015 0.017
60 0.016 0.026 0.025 0.005 0.015 0.016
65 0.014 0.024 0.023 0.005 0.013 0.015
70 0.015 0.022 0.021 0.005 0.012 0.014
75 0.014 0.019 0.018 0.008 0.012 0.013
80 0.010 0.015 0.013 0.007 0.010 0.012
85 0.007 0.010 0.009 0.006 0.003 0.007
90 0.004 0.000 0.002 0.003 0.001 0.005
95 0.002 0.000 0 0.002 0.002 0

100 0.001 0.000 0 0.001 0.001 0  
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APPENDIX D 
RESPONSES TO CONSULTATION PAPER 

In order to receive broad input from actuaries on the issues of interest to us, the task force 
issued a discussion document. The discussion document, referred to as a consultation 
paper, was entitled, “Issues Relating to Consistency of Assumptions Underlying Pension 
Valuation Standards” and was released to the membership in September, 2005. It raised a 
series of questions. Comments were received over the course of the next few months. 

What follows is a summary of the responses received in response to that consultation 
paper organized by question. The discussion points in the consultation paper, the nature 
of the questions and the content of the responses demonstrate the impossibility of 
satisfying all points of view. The number of responses (a maximum of 13 responses was 
received to any one question) was also disappointingly low. One of the responses was a 
“Firm” response on behalf of a prominent pension and benefits consulting firm, while the 
rest were personal responses. Among those who responded, there was strong support for 
a refinement in rounding and a shortening of the lag between the interest rate publication 
date to be used and the date of calculation. There was also good support for a tier 
structure of interest rates, although some would support the use of a full spot curve. On 
the question of whether different assumptions were justified for the two Standards, those 
who argued for a difference pointed to the fact that the two Standards had different 
objectives or that an election was involved in the case of commuted values but not in the 
case of marriage breakdown values. 

We would point out that with respect to question 8.1, the task force chose not to deal with 
this question since it was a matter that affected only pension commuted values and not 
marriage breakdown values. 

Question 1.1: Does the idea of a replicating portfolio, at least in theory, provide a 
proper conceptual framework for Determination of lump-sum pension values? If 
not, what other framework would be appropriate? 
There were 13 responses to this question. None supported the idea of a replicating 
portfolio that reflected the quality of the employer debt. Apart from that, the responses 
were mixed, with some in favour of the replicating portfolio approach and others who 
supported other approaches. 

Question 1.2: What are the advantages and disadvantages of embodying current 
financial economic thinking into our Pension or Actuarial Evidence Standards? 
Responses (13) were mixed. Those opposed seemed to focus primarily on the issue of 
credit risk. Those in favour cited the advantage of being in the mainstream of modern 
thought. 

Question 1.3: Does the investment approach conflict with the replicating portfolio 
concept or can the concepts be reconciled? 
There were 11 responses to this question. Six of the responses (including the Firm 
response) found there was a conflict; the rest thought there was not or else did not answer 
the question. 
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Question 1.4: Under what circumstances is annuity pricing relevant to the valuation 
of pension benefits? 
There were 10 responses. Those who expressed a view stated that individual annuity 
values would overstate pension values, although one member in response to Question 1.1 
thought that group annuity purchase rates would be a suitable basis. One felt that annuity 
value could serve as a ceiling on marriage breakdown value, some felt that annuity values 
would be relevant in limited circumstances or as a check on values otherwise determined, 
and some felt that annuity pricing was not relevant. 

Question 2.1: Which of the [following] objectives are most appropriate and for 
which purposes (pension commuted value or capitalized value on marriage 
breakdown)? 

(a) Value should represent the best estimate of market value based on financial 
economics principles and theory, adjusted for risk mitigating circumstances. 

(b) Value should represent the best estimate of market value, based on actual 
investments (and investment expenses) or annuity purchase rates available to the 
plan sponsor. 

(c) Value should be plan-specific and cost-neutral to the pension fund and plan 
sponsor. 

(d) Value should represent the best estimate of market value based on actual 
investments (and investment expenses) or annuity purchase rates available to the 
plan member. Value should be cost-neutral to the plan member. 

(e) Value should represent the best estimate of market value based on actual 
investments (and investment expenses) or annuity purchase rates available to the 
plan member’s spouse. Value should be cost-neutral to the plan member’s 
spouse. 

(f) Value should represent the amount that would have to be invested by the 
plan member or spouse to provide a reasonable likelihood of replacing the 
specified pension benefit. 

Some of these objectives are not mutually exclusive or may apply only in special 
circumstances. 
There were 13 responses to this question. Two of the respondents did not answer the 
question. Of the remaining respondents, for commuted values two favoured objective (a), 
one favoured objective (a) with qualifications, two favoured objective (c), two favoured 
objective (f) one favoured objective (b) and one favoured some combination of (a), (b), 
(c) and (d); while for marriage breakdown values, four favoured objective (f), another 
favoured objective (a) but would allow (f) as a simpler alternative, one favoured 
objectives (e) and (f), one favoured a combination of objectives (c), (d) and (e) in theory 
but (c) and (d) in practice, and one favoured objective (a) with qualifications. 

Question 2.2: Are there other alternatives? 

There were five responses to this question. One respondent did not answer the question. 
One respondent favoured a combination of (b) and (f), one respondent felt that actuaries 
should have no objection to a basis stipulated by law or regulation, one favoured 
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discounting at market rates net of the cost of defaults and expenses, and one felt that the 
basis should make the parties indifferent between the lump sum and the pension. 

Question 3.1: Should either of our Pension or Capitalized Value Standards permit 
the interest assumption to vary by plan sponsor or by level of plan funding? If so, 
how? 
Of the 13 respondents, none favoured the idea of using an interest assumption that varies 
by plan sponsor to determine either commuted values or marriage breakdown values. 

Question 3.2: If the interest rate assumption prescribed in our Pension Value 
Standards should not vary by plan sponsor or level of funding, should the single 
level of interest rates prescribed be consistent with the yields available on: 
Government of Canada bonds; provincial bonds; corporate bonds; or something 
else? 
There were 11 responses of which one did not answer the question. Three respondents 
favoured high quality corporate securities although one of these would include equities. 
One respondent favoured a mix of provincial and corporate bonds for non-indexed 
pensions and Government of Canada bonds for indexed pensions. Two favoured 
Government of Canada bonds for both, although one of these would make adjustments 
for risk and expenses. Two favoured provincial bond spreads. One favoured basing the 
rate on the typical pension fund asset mix. One favoured using a group annuity purchase 
basis for commuted values and an individual annuity purchase basis for marriage 
breakdown values. 

Question 3.3: If the interest rate assumption is to correspond to yields on bonds 
other   than Government of Canada bonds, should it continue to be derived from 
Government of Canada bond yields plus a spread (as at present) or should it be 
derived directly from these other bond yields? 
There were 11 responses of which one did not answer the question. Three favoured 
determining the interest rate assumption directly from the selected investment class(es), 
the others indicated that a spread should be used. 

Question 4.1: Should the Standards be explicit with respect to investment and/or 
administrative expenses? 
There were 12 responses. Seven respondents favoured an implicit approach, one felt that 
it was unnecessary to determine such a provision and two gave no answer. 

Question 4.2: If provision is to be made for expenses, should the expense provision 
be based on  

• an estimate of the expenses faced by the specific plan,  

• a general estimate to cover all plans,  

• an estimate of the expenses faced by a retail investor, including commission? 
Of the 10 respondents, one favoured the use of plan specific expenses while the rest 
favoured the use of a general estimate. Of these, one specified institutional level 
expenses, one specified retail level expenses and two would base the expense on annuity 
contracts. 
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Question 4.3: How should the level of the provision for expenses, if any, in the 
Standards be set? 
There were 10 responses. Nearly all favoured an adjustment to the rate used to discount 
benefits and five of these either implicitly or explicitly favoured an adjustment that would 
reflect institutional level expenses. 

Question 5.1: For the long-duration discount rates, should we look only to the 
prevailing yield curve for information or should we assume mean reversion to a 
fixed rate after a certain period? Is there a justification for a difference between the 
two Pension Value Standards? 
Of the 13 responses, only one (the Firm response) did not favour a “mean reversion” 
approach for either commuted values or marriage breakdown values, while two others did 
not favour mean reversion for commuted values. Seven did favour a mean reversion 
approach. Some pointed out that what appeared to be mean reversion reflected instead the 
effect of a limited investment horizon. Two could see the justification for a distinction 
based on choice (the departing member can make a choice between a lump sum and a 
deferred pension while the non-member spouse cannot). 

Question 5.2: Should we use a single variable interest rate, continue to use a tiered 
approximation to the prevailing yield curve or use the full vector of interest rates 
implied by the yield curve? 
There were 11 responses of which one did not answer the question. The remainder nearly 
all favoured a tiered approach for practical reasons, although a number of them 
acknowledged that a vector of spot rates would be ideal. 

Question 5.3: If we should use a tiered approximation, is there an optimal number 
of tiers and an optimal breakpoint(s) at which they should occur? 
The seven responses were mixed. Some simply preferred the current two tier structure, 
while others reiterated that the spot curve would be ideal and two stated that the number 
of tiers was best determined by back testing. 

Question 6.1: Is the spread between real and nominal Government of Canada bond 
yields an appropriate basis for the inflation assumption in our Standards? 
Of the 11 responses, five (including the Firm response) were in favour of using the break-
even inflation rate implied in the spread between real and nominal Government of 
Canada bond yields, four were opposed, one would increase the break-even inflation rate 
by 50 to 100bps and one did not answer the question. 

Question 6.2: Should the inflation assumption have a term structure similar to the 
interest rate assumption, as implied in the present Pension Commuted Value 
Standards, or should a single long-term inflation assumption be used for all 
durations? 
Of the nine responses, two provided no answer and seven would provide for a term 
structure. Of these, two stated that the tier structure should mimic that of the interest rates 
and three others pointed out that there was insufficient data to create the term structure. 
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Question 6.3: Should the present two-month lag in establishing the interest rate 
assumption for a month be reduced? 
Of the nine who responded, seven preferred a shorter lag although two suggested it might 
not be practical. The two other responses felt that it was impractical to reduce the current 
lag. 

Question 6.4: Should interest rates continue to be rounded to the nearest 0.25%, or 
should consideration be given to rounding to, say, the nearest 0.1%? 
Of the 10 who responded, seven favoured reducing the rounding to 0.1%, one favoured 
retaining 0.25%, one would eliminate the rounding and the other would reduce the 
rounding to 0.1% for non-indexed pensions and eliminate rounding for indexed pensions. 

Question 7.1: What should be the underlying base mortality table assumption? 
Should this be the same for both Pension Value Standards? 
Of the 13 of who responded, seven favoured the use of the UP-94 table and of these two 
(including the Firm response) favoured full generational projection, one favoured 
projection only to the current year,  two favoured projection to 2015 (keeping in mind 
that the question was asked in 2005) and two did not specify. Two favoured distinct bases 
for the two Standards but the rest did not. One favoured a more refined approach 
reflecting the circumstances of the plan and the individual and two stated that the subject 
deserved more study and had not been receiving it. 

Question 7.2: Should future mortality improvements be allowed for through a static 
projection that is updated every few years or should full generational projections of 
mortality improvement be used? 
Of the 13 who responded, two (including the Firm response) would favour (mandatory) 
full generational projection, two would permit it and the rest favour a static projection 
with periodic updates except for one who would prefer not to use a projection beyond the 
current date. One felt that mortality improvement, generally, should be left up to the 
actuary. 

Question 8.1: Should the Pension Commuted Value Standards continue to require 
the use of the greatest value with respect to contingent rights that are within the 
member’s control or should it permit expected values to be used? 
Of the 10 responses, three favoured continued use of the greatest value, three favoured 
use of the expected value, two called for additional guidance from the Institute, one for 
action by regulators and one thought the benefits should be ignored. 

Question 9.1: How important is consistency in assumptions between transfer values 
and marriage breakdown values? 
Of the 12 responses, four (including the Firm response) thought that the assumptions 
should be the same, four thought that they should be different, three thought that this was 
not an important issue and one thought that it was ok for the assumptions to be different 
as long as there was no major (> 10%) difference in the results. 

Question 9.2: What compromises, if any, should be made to achieve consistency? 
There were nine responses. Two provided no answer, four felt that consistency was not 
necessary, one felt that the mortality assumption should be the same and that the mean 
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reversion of interest rates in the long term was the key issue, two felt that change should 
come primarily from the actuarial evidence side and one said that the answer depended 
on the (valid) reason for the inconsistency. 
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APPENDIX E 

DEVELOPMENT OF APPROXIMATION FOR THE TERM STRUCTURE OF 
INTEREST RATES 

The Bank of Canada (BoC) website provides daily yield curves for zero-coupon bonds 
(i.e., spot rates) generated using pricing data for Government of Canada (GoC) bonds 
and treasury bills. The data are available back to January 1, 1986 and is updated on or 
near the first business day of each month, with a three-month lag. Subject to a few 
exceptions, each daily spot curve provides the continuously compounded rates of 
interest at quarterly spaced terms to maturity stretching out to 30 years (i.e., 120 points). 

The generation of these spot curves is described in the December 2004 BoC working 
paper: An Empirical Analysis of the Canadian Term Structure of Zero-Coupon Interest 
Rates by David J. Bolder, Grahame Johnson, and Adam Metzler. It is worth noting the 
BoC’s abstract that introduces this paper on their website: 

“Zero-coupon interest rates are the fundamental building block of fixed-income 
mathematics, and as such have an extensive number of applications in both finance 
and economics. The risk-free government zero-coupon term structure is, however, 
not directly observable and needs to be generated from the prices of marketable, 
coupon-bearing bonds. The authors introduce the first public-domain database of 
constant-maturity zero-coupon yield curves for the Government of Canada bond 
market….” 

The analysis described below was motivated by the practical need to derive a simple 
way to estimate pension commuted values determined by the BoC spot curves. Our 
findings indicate the following 2-tier approach appears to produce a good fit to 
commuted values determined by discounting expected pension payments with BoC 
spot rates for the first 25 years and 6% thereafter. 

Keep in mind that the long-term maturity was set to 25 years on an 'a priori' basis. The 
principles of this analysis would apply as well for a long-term maturity set at 30 years. 

Lastly, we also used a 6% discount after 25 years for all pension value calculations to 
ensure apple to apple comparability. The proposed basis would be equally valid for any 
other post 25-year assumptions, fixed or variable. 

We started with GoC bond yields at 2, 10 and long-term maturities (denoted by g2, 
g10, and g25). 

The proposed basis consists of the following 2-tier annual effective interest rate 
structure: 

• For the first 5 years, d(0-5) = g10 - 0.25*(g10 - g2), and 

• For years 6 to 25, d(5-25) = g25 +1.25*(g25 - g10). 

Conceptually, this uses g10 as the building block for the first tier, g25 for the second 
tier, with adjustments related to the partial slopes g10-g2 and g25-g10. 

Combining these linearly gives us a level discount rate over the full 25 years (i.e., the 
estimated annual effective strip bond yield, s25). This is equal to 1.8*g25 - 0.85*g10 + 
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.05*g2. Equivalently, using the partial slopes we also have s25 = g25 + 0.8*(g25 - g10) 
- 0.05*(g10 - g2). 

The attached tables show how pension values based on single tier and 2-tier approaches 
fit the month-end commuted values generated by the Bank of Canada spot curves 
which are denoted as Basis C. 

The tables compare a single tier method (Basis A setting d(0-25) = g25) with the 2 tier 
method described above labeled as Basis B. 

The tables show the comparisons over the periods Jan 1986-Nov 2006, Jan 1991-Nov 
2006, and Jan 1996 – Nov 2006, with additional breakdowns for the 5-year periods 
1986-90, 1991-95, 1996-2000, and 2001-2005. 

Overall, the commuted values calculated with the proposed 2-tier basis provides a 
reasonably good fit to those based on the Bank of Canada spot curves starting in 1996. 

Note the period 1986-95 is problematic and unfortunately distorts the results compiled 
for the full period starting in 1986. None of the approaches we tested appears to 
produce satisfactory results for 1986-95. We confirmed in a separate analysis that this 
was due to the lack of liquidity and other characteristics of the Canadian fixed income 
markets during this period (see page 5-6 in the BoC working paper.) These market 
characteristics produced both extremely high and negative forward rates at long 
maturities that would presumably be arbitraged under more liquid market conditions. 

We considered two other approaches that confirmed the proposed basis as the preferred 
approach. 

First, we produced "bootstrapped s25" rates by first generating a full set of GoC bond 
yields (i.e., gt for t=1 to 25) from g2, g10,and g25 using an interpolation model. For 
this purpose we assumed that ln(1+gt) = X +Y*t + Z*ln(t), where X, Y and Z are 
solved for at t=2,10, and 25. We then bootstrapped complete spot and forward rate 
curves assuming coupon rates are equal to bond yields. 

We tested pension values based on a single tier d(0-25) = "bootstrapped s25" against 
the values generated by the Bank of Canada spot curves over the entire 1986-2006 
period. The results were almost the same as those for using s25 = 1.8*g25 - 0.85*g10 + 
0.05*g2. In other words, a more theoretically correct but laborious algorithm to 
estimate s25 showed no material improvement versus the simple 3 point estimate that is 
proposed. 

As a second check, we decomposed s25 into 0-10 and 11-25 year periods. The fit for 
this approach was essentially as good as the proposed basis. However, the aesthetics of 
the formulae using a 10-year select period were less consistent with building block 
concept described above. 

Lastly, we provide some additional insights about the methodology. 

The underlying concept is that s25 can be expressed in terms of the level, slope and 
curvature of the GoC coupon bond yield curve; employing the usual definitions: 

level  = g25 

slope  = g25-g2 

curvature  = g10 – (15/23*g2 + 8/23*g25) 
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Essentially, we assume that s25 = level + F*( K*slope - curvature). 

The ”bootstrap” model referred to above was used to estimate K. It turns out that K is 
very stable (ranging from 0.61 for low interest rate environments to 0.575 for double 
digit interest rates.) We settled on a value of K=0.5933. Next we used the Bank of 
Canada spot yield data to calibrate F = 0.85. Using the definitions of level, slope and 
curvature in terms of g25, g10, and g2 as outlined above results in s25 = 1.8*g25 -
0.85*g10 + 0.05*g2. Having determined a suitable estimate for s25, all that remains is 
to decompose it into 2 tiers, consistent with the term structure. Consistency with the 
term structure can be further verified by ensuring the price of a 25-year term coupon 
bond calculated with the internal rate of return g25 (i.e., yield to maturity) is almost the 
same as each coupon and the principal with the two-tier structure, d(0-5) and d(5-25). 

A : 1-25 = g25; 25+ = 6%
B : 0-5 = g10 - 0.25 x (g10 - g2); 6-25 = g25 + 1.25 x (g25 - g10); 25+ = 6%
C: Bank of Canada Spot Yield Curve for years 1-25 and 6% after 25 years

A/C B/C A/C B/C A/C B/C A/C B/C

25 55 1.052 0.999 0.035 0.029 0.930 0.946 1.117 1.109
35 55 1.054 1.005 0.032 0.030 0.947 0.957 1.117 1.120
45 55 1.029 1.003 0.014 0.026 1.006 0.968 1.061 1.101
55 55 0.996 0.996 0.011 0.015 0.982 0.976 1.039 1.050

Average

25 65 1.052 0.999 0.035 0.029 0.930 0.946 1.117 1.109
35 65 1.052 0.999 0.035 0.029 0.930 0.946 1.117 1.109
45 65 1.055 1.006 0.032 0.030 0.950 0.960 1.117 1.123
55 65 1.024 1.003 0.013 0.026 1.000 0.969 1.062 1.100
65 65 0.990 0.995 0.014 0.013 0.969 0.976 1.036 1.040

Average

A/C B/C A/C B/C A/C B/C A/C B/C

25 55 1.052 0.999 0.035 0.029 0.930 0.946 1.117 1.109
35 55 1.054 1.005 0.032 0.030 0.946 0.957 1.117 1.120
45 55 1.030 1.003 0.015 0.026 1.006 0.968 1.060 1.101
55 55 0.998 0.997 0.011 0.015 0.986 0.975 1.039 1.052

Average

25 65 1.052 0.999 0.035 0.029 0.930 0.946 1.117 1.109
35 65 1.052 0.999 0.035 0.029 0.930 0.946 1.117 1.109
45 65 1.054 1.006 0.032 0.030 0.949 0.959 1.117 1.122
55 65 1.026 1.004 0.013 0.026 1.002 0.969 1.062 1.100
65 65 0.992 0.996 0.013 0.013 0.974 0.977 1.037 1.044

Average

    TABLE 1: Month-end Pension Values JAN 1996 to NOV 2006

Maximum

Mean

Mean Standard Deviation Minimum

Standard Deviation Minimum MaximumFemale

Attained Age Retirement Age

Male

Attained Age Retirement Age
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A : 1-25 = g25; 25+ = 6%
B : 0-5 = g10 - 0.25 x (g10 - g2); 6-25 = g25 + 1.25 x (g25 - g10); 25+ = 6%
C: Bank of Canada Spot Yield Curve for years 1-25 and 6% after 25 years

A/C B/C A/C B/C A/C B/C A/C B/C

25 55 1.082 1.021 0.087 0.063 0.930 0.946 1.446 1.311
35 55 1.081 1.024 0.082 0.060 0.947 0.957 1.457 1.331
45 55 1.041 1.013 0.034 0.031 1.006 0.968 1.159 1.107
55 55 0.998 0.999 0.011 0.013 0.982 0.976 1.039 1.050

Average

25 65 1.082 1.021 0.087 0.063 0.930 0.946 1.446 1.311
35 65 1.082 1.021 0.087 0.063 0.930 0.946 1.446 1.311
45 65 1.081 1.025 0.081 0.060 0.950 0.960 1.459 1.334
55 65 1.035 1.012 0.028 0.028 1.000 0.969 1.132 1.100
65 65 0.991 0.997 0.012 0.011 0.969 0.976 1.036 1.040

Average

A/C B/C A/C B/C A/C B/C A/C B/C

25 55 1.082 1.021 0.087 0.063 0.930 0.946 1.446 1.311
35 55 1.081 1.024 0.082 0.060 0.946 0.957 1.457 1.330
45 55 1.042 1.013 0.035 0.032 1.006 0.968 1.167 1.113
55 55 1.000 1.000 0.011 0.014 0.986 0.975 1.039 1.052

Average

25 65 1.082 1.021 0.087 0.063 0.930 0.946 1.446 1.311
35 65 1.082 1.021 0.087 0.063 0.930 0.946 1.446 1.311
45 65 1.081 1.025 0.082 0.060 0.949 0.959 1.458 1.333
55 65 1.037 1.012 0.030 0.029 1.002 0.969 1.141 1.100
65 65 0.993 0.998 0.012 0.012 0.974 0.977 1.037 1.044

Average

    TABLE 2: Month-end Pension Values JAN 1991 to NOV 2006

MeanMale

Attained Age Retirement Age

MeanFemale

Attained Age Retirement Age

Maximum

Maximum

Standard Deviation

Standard Deviation

Minimum

Minimum
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A : 1-25 = g25; 25+ = 6%
B : 0-5 = g10 - 0.25 x (g10 - g2); 6-25 = g25 + 1.25 x (g25 - g10); 25+ = 6%
C: Bank of Canada Spot Yield Curve for years 1-25 and 6% after 25 years

A/C B/C A/C B/C A/C B/C A/C B/C

25 55 1.009 0.959 0.181 0.161 0.493 0.463 1.446 1.311
35 55 1.020 0.973 0.151 0.131 0.585 0.559 1.457 1.331
45 55 1.019 0.995 0.058 0.053 0.825 0.799 1.159 1.107
55 55 0.996 0.996 0.013 0.015 0.948 0.947 1.039 1.050

Average

25 65 1.009 0.959 0.181 0.161 0.493 0.463 1.446 1.311
35 65 1.009 0.959 0.181 0.161 0.493 0.463 1.446 1.311
45 65 1.023 0.976 0.145 0.126 0.604 0.581 1.459 1.334
55 65 1.020 1.000 0.041 0.039 0.884 0.860 1.132 1.100
65 65 0.993 0.997 0.013 0.011 0.969 0.976 1.036 1.040

Average

A/C B/C A/C B/C A/C B/C A/C B/C

25 55 1.009 0.959 0.181 0.161 0.493 0.463 1.446 1.311
35 55 1.020 0.973 0.152 0.133 0.582 0.554 1.457 1.330
45 55 1.018 0.993 0.062 0.057 0.810 0.785 1.167 1.113
55 55 0.997 0.996 0.015 0.017 0.938 0.935 1.039 1.052

Average

25 65 1.009 0.959 0.181 0.161 0.493 0.463 1.446 1.311
35 65 1.009 0.959 0.181 0.161 0.493 0.463 1.446 1.311
45 65 1.022 0.975 0.147 0.128 0.596 0.572 1.458 1.333
55 65 1.020 0.998 0.047 0.044 0.862 0.838 1.141 1.100
65 65 0.994 0.997 0.012 0.012 0.970 0.971 1.037 1.044

Average

Maximum

Maximum

Standard Deviation

Standard Deviation

Minimum

MinimumMeanFemale

Attained Age Retirement Age

    TABLE 3: Month-end Pension Values JAN 1986 to NOV 2006

MeanMale

Attained Age Retirement Age
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A : 1-25 = g25; 25+ = 6%
B : 0-5 = g10 - 0.25 x (g10 - g2); 6-25 = g25 + 1.25 x (g25 - g10); 25+ = 6%
C: Bank of Canada Spot Yield Curve for years 1-25 and 6% after 25 years

A/C B/C A/C B/C A/C B/C A/C B/C

25 55 0.769 0.756 0.202 0.212 0.493 0.463 1.281 1.256
35 55 0.817 0.803 0.150 0.159 0.585 0.559 1.152 1.131
45 55 0.944 0.934 0.061 0.066 0.825 0.799 1.056 1.046
55 55 0.990 0.988 0.018 0.017 0.948 0.947 1.017 1.014

Average

25 65 0.769 0.756 0.203 0.212 0.493 0.463 1.281 1.256
35 65 0.769 0.756 0.202 0.212 0.493 0.463 1.281 1.256
45 65 0.828 0.814 0.141 0.149 0.604 0.581 1.131 1.111
55 65 0.971 0.961 0.042 0.046 0.884 0.860 1.040 1.032
65 65 1.000 0.999 0.011 0.008 0.976 0.978 1.017 1.015

Average

A/C B/C A/C B/C A/C B/C A/C B/C

25 55 0.769 0.756 0.202 0.212 0.493 0.463 1.281 1.256
35 55 0.815 0.801 0.152 0.161 0.582 0.554 1.157 1.136
45 55 0.937 0.927 0.066 0.071 0.810 0.785 1.061 1.050
55 55 0.986 0.983 0.021 0.020 0.938 0.935 1.017 1.013

Average

25 65 0.769 0.756 0.203 0.212 0.493 0.463 1.281 1.256
35 65 0.769 0.756 0.202 0.212 0.493 0.463 1.281 1.256
45 65 0.824 0.810 0.144 0.153 0.596 0.572 1.139 1.119
55 65 0.962 0.951 0.048 0.053 0.862 0.838 1.046 1.037
65 65 0.998 0.997 0.012 0.010 0.970 0.971 1.017 1.016

Average

Attained Age Retirement Age

Male

Attained Age Retirement Age

TABLE 4: Month-end Pension Values 1986-1990

Maximum

Mean

Mean Standard Deviation Minimum

Standard Deviation Minimum MaximumFemale
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A : 1-25 = g25; 25+ = 6%
B : 0-5 = g10 - 0.25 x (g10 - g2); 6-25 = g25 + 1.25 x (g25 - g10); 25+ = 6%
C: Bank of Canada Spot Yield Curve for years 1-25 and 6% after 25 years

A/C B/C A/C B/C A/C B/C A/C B/C

25 55 1.146 1.066 0.124 0.087 0.993 0.966 1.446 1.311
35 55 1.139 1.065 0.119 0.085 0.998 0.973 1.457 1.331
45 55 1.067 1.033 0.046 0.031 1.006 0.993 1.159 1.107
55 55 1.002 1.004 0.008 0.008 0.985 0.987 1.022 1.020

Average

25 65 1.146 1.066 0.124 0.087 0.993 0.966 1.446 1.311
35 65 1.146 1.066 0.124 0.087 0.993 0.966 1.446 1.311
45 65 1.138 1.065 0.118 0.084 0.998 0.974 1.459 1.334
55 65 1.058 1.029 0.037 0.025 1.006 0.992 1.132 1.082
65 65 0.992 1.000 0.007 0.006 0.972 0.984 1.005 1.010

Average

A/C B/C A/C B/C A/C B/C A/C B/C

25 55 1.146 1.066 0.124 0.087 0.993 0.966 1.446 1.311
35 55 1.139 1.065 0.120 0.085 0.997 0.972 1.457 1.330
45 55 1.070 1.034 0.048 0.033 1.006 0.993 1.167 1.113
55 55 1.005 1.006 0.010 0.009 0.989 0.988 1.026 1.024

Average

25 65 1.146 1.066 0.124 0.087 0.993 0.966 1.446 1.311
35 65 1.146 1.066 0.124 0.087 0.993 0.966 1.446 1.311
45 65 1.138 1.065 0.119 0.085 0.998 0.973 1.458 1.333
55 65 1.061 1.031 0.040 0.027 1.006 0.992 1.141 1.091
65 65 0.996 1.002 0.007 0.006 0.976 0.985 1.011 1.013

Average

Attained Age Retirement Age

Male

Attained Age Retirement Age

TABLE 5: Month-end Pension Values 1991-1995

Maximum

Mean

Mean Standard Deviation Minimum

Standard Deviation Minimum MaximumFemale
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A : 1-25 = g25; 25+ = 6%
B : 0-5 = g10 - 0.25 x (g10 - g2); 6-25 = g25 + 1.25 x (g25 - g10); 25+ = 6%
C: Bank of Canada Spot Yield Curve for years 1-25 and 6% after 25 years

A/C B/C A/C B/C A/C B/C A/C B/C

25 55 1.045 1.002 0.042 0.037 0.930 0.946 1.114 1.109
35 55 1.048 1.008 0.037 0.038 0.947 0.957 1.109 1.120
45 55 1.030 1.010 0.017 0.033 1.006 0.971 1.061 1.101
55 55 1.000 1.001 0.014 0.018 0.983 0.982 1.039 1.050

Average

25 65 1.045 1.002 0.042 0.037 0.930 0.946 1.114 1.109
35 65 1.045 1.002 0.042 0.037 0.930 0.946 1.114 1.109
45 65 1.048 1.009 0.036 0.038 0.950 0.960 1.108 1.123
55 65 1.027 1.011 0.016 0.033 1.000 0.969 1.062 1.100
65 65 0.995 1.000 0.017 0.016 0.972 0.983 1.036 1.040

Average

A/C B/C A/C B/C A/C B/C A/C B/C

25 55 1.045 1.002 0.042 0.037 0.930 0.946 1.114 1.109
35 55 1.047 1.008 0.037 0.038 0.946 0.957 1.109 1.120
45 55 1.030 1.010 0.018 0.033 1.006 0.971 1.060 1.101
55 55 1.001 1.001 0.014 0.019 0.986 0.981 1.039 1.052

Average

25 65 1.045 1.002 0.042 0.037 0.930 0.946 1.114 1.109
35 65 1.045 1.002 0.042 0.037 0.930 0.946 1.114 1.109
45 65 1.048 1.009 0.036 0.038 0.949 0.959 1.109 1.122
55 65 1.028 1.010 0.017 0.033 1.002 0.970 1.062 1.100
65 65 0.997 1.000 0.016 0.016 0.976 0.982 1.037 1.044

Average

Attained Age Retirement Age

Male

Attained Age Retirement Age

TABLE 6: Month-end Pension Values 1996-2000

Maximum

Mean

Mean Standard Deviation Minimum

Standard Deviation Minimum MaximumFemale
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A : 1-25 = g25; 25+ = 6%
B : 0-5 = g10 - 0.25 x (g10 - g2); 6-25 = g25 + 1.25 x (g25 - g10); 25+ = 6%
C: Bank of Canada Spot Yield Curve for years 1-25 and 6% after 25 years

A/C B/C A/C B/C A/C B/C A/C B/C

25 55 1.065 0.997 0.020 0.022 1.008 0.958 1.117 1.048
35 55 1.067 1.003 0.019 0.022 1.011 0.966 1.117 1.059
45 55 1.031 0.997 0.009 0.018 1.009 0.968 1.050 1.047
55 55 0.992 0.991 0.006 0.009 0.982 0.976 1.006 1.016

Average

25 65 1.065 0.997 0.020 0.022 1.008 0.958 1.117 1.048
35 65 1.065 0.997 0.020 0.022 1.008 0.958 1.117 1.048
45 65 1.067 1.005 0.019 0.022 1.012 0.967 1.117 1.061
55 65 1.024 0.996 0.008 0.017 1.008 0.969 1.045 1.046
65 65 0.983 0.990 0.008 0.008 0.969 0.976 0.999 1.010

Average

A/C B/C A/C B/C A/C B/C A/C B/C

25 55 1.065 0.997 0.020 0.022 1.008 0.958 1.117 1.048
35 55 1.067 1.003 0.019 0.022 1.011 0.965 1.117 1.058
45 55 1.032 0.997 0.009 0.018 1.009 0.968 1.052 1.047
55 55 0.995 0.992 0.006 0.010 0.986 0.975 1.008 1.018

Average

25 65 1.065 0.997 0.020 0.022 1.008 0.958 1.117 1.048
35 65 1.065 0.997 0.020 0.022 1.008 0.958 1.117 1.048
45 65 1.067 1.004 0.019 0.022 1.012 0.967 1.117 1.060
55 65 1.027 0.997 0.008 0.017 1.009 0.969 1.047 1.046
65 65 0.986 0.991 0.007 0.008 0.974 0.977 1.002 1.012

Average

MaximumFemale

Attained Age Retirement Age

Mean Standard Deviation Minimum

TABLE 7: Month-end Pension Values 2001-2005

Standard Deviation Minimum MaximumMale

Attained Age Retirement Age

Mean
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APPENDIX F 

COMPARISON OF VALUES UNDER PROPOSED AND HISTORICAL 
STANDARDS 

 

Inflation Alternatives
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Bond Yields 
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Unisex 50% Male / 50% Female, Age 45, Spouse Age 43, Deferred to 65, 30% 10 Year Certain, 
70% Joint & Survivor 50%, No Indexing
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Unisex 50% Male / 50% Female, Age 45, Spouse Age 43, Deferred to 65, 30% 10 Year Certain, 
70% Joint & Survivor 50%, CPI Indexing
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Unisex 50% Male / 50% Female, Age 70, Spouse Age 68, Immediate Benefit, 30% 10 Year 
Certain, 70% Joint & Survivor 50%, No Indexing

$6,000

$7,000

$8,000

$9,000

$10,000

$11,000

$12,000

$13,000

M
ar

-8
5

M
ar

-8
6

M
ar

-8
7

M
ar

-8
8

M
ar

-8
9

M
ar

-9
0

M
ar

-9
1

M
ar

-9
2

M
ar

-9
3

M
ar

-9
4

M
ar

-9
5

M
ar

-9
6

M
ar

-9
7

M
ar

-9
8

M
ar

-9
9

M
ar

-0
0

M
ar

-0
1

M
ar

-0
2

M
ar

-0
3

M
ar

-0
4

M
ar

-0
5

M
ar

-0
6

M
ar

-0
7

C
om

m
ut

ed
 V

al
ue

 fo
r $

1,
00

0 
of

 A
nn

ua
l P

en
si

on

September 1993 Basis February 2005 Basis Proposal
 



Report March 2008 

 55

Unisex 50% Male / 50% Female, Age 70, Spouse Age 68, Immediate Benefit, 30% 10 Year 
Certain, 70% Joint & Survivor 50%, CPI Indexing
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APPENDIX G 
DRAFT MODIFICATIONS TO STANDARDS  

 
3800 PENSION COMMUTED VALUES  

3810 SCOPE 
.01 The standards in this section 3800 apply to an actuary’s advice on the computation of 

commuted values, including commuted values to be paid from a pension plan that is 
registered under an Act when the method of settlement is a lump sum payment in lieu of 
an immediate or deferred pension resulting from death or individual termination of plan 
membership except for the specific circumstances which are described below in 
paragraph 3810.03. In particular, the standards in this section 3800 apply,  

in a jurisdiction whether or not there is legislation in that jurisdiction which 
specifically provides for portability of pension benefit credits,  

regardless of limits imposed by the Income Tax Act (Canada) on amounts 
that may be transferred to other tax-sheltered retirement plans, and  

under a reciprocal pension agreement between plan sponsors where the 
result of the reciprocal agreement is either to establish a pension amount 
determined on a defined contribution basis or to establish an account 
balance under a defined contribution provision of a plan, whether the 
account balance is to be converted immediately or subsequently into a 
pension. 

.02 The standards in this Section 3800 also apply to the determination of a lump sum 
payment from the pension plan in lieu of an immediate or deferred pension to which a 
plan member’s former spouse is entitled after a division of the member’s pension on 
marital breakdown. 

.03 The standards in this section 3800 do not apply, 

under a reciprocal pension agreement between plan sponsors where the 
result of the reciprocal agreement is to provide defined pension benefits for 
the plan member, 

to the determination of commuted values of pensions and deferred pensions 
payable from pension arrangements that are not registered under an Act, 

to the conversion of defined pension benefits to a defined contribution 
arrangement where there is no termination of active employment, 

to the determination of commuted values of pensions that have commenced 
payment and where commutation is at the discretion of the member, except 
as explicitly required under 3810.02 or 3860.01, or 

when calculating the capitalized value of pension benefits for actuarial 
evidence purposes, pursuant to Part 4000, where such value does not relate 
to a commuted value payable from a registered pension plan. 
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Act 
.04 For the purposes of this section 3800, “Act” means a pension benefits standards act of a 

province or the federal government of Canada or the Income Tax Act (Canada). 

Retirement Compensation Arrangements 
.05 As Retirement Compensation Arrangements (RCAs) are not required to be registered 

under the Income Tax Act (Canada), this section 3800 applies to commuted values 
payable from an RCA only if the RCA is registered under a pension benefits standards 
act of a province or the federal government of Canada. 

3820 METHOD 

.01 The commuted value should be independent of the financial position of the pension plan 
at the valuation date. 

.02 The actuary should establish the period for which the commuted value applies before 
recomputation is required, taking into account the requirements of applicable legislation 
and the plan rules. Commuted values paid after the end of such period should be 
recomputed on the basis of a new valuation date. 

.03 The commuted value should be adjusted for a reasonable rate of interest, taking into 
account the requirements of applicable legislation, between the valuation date and the 
first of the month in which the payment is made. 

.04 The commuted value should reflect the plan member’s full benefit entitlement as a 
deferred or immediate pensioner, as may be applicable, determined under the terms of 
the pension plan. In the case of a deferred pensioner, the commuted value should include 
the value of the death benefit that would have applied before commencement of the 
deferred pension. 

.05 The actuary should not calculate a commuted value using methods or assumptions that 
produce a commuted value smaller than the value computed in accordance with this 
section 3800. [Effective February 1, 2005] 

Valuation date 
.06 The valuation date means the date as at which a value is being computed. Generally, this 

would be the date on which the plan member becomes entitled to an immediate or 
deferred pension resulting from death or individual termination of plan membership, or as 
of such other date as may be determined either by legislation, by the plan rules, or by a 
plan administrator who is empowered to do so, on which the right to receive a commuted 
value becomes effective. 

.07 In the event that recomputation is required in accordance with this standard, the actuary 
would establish a new valuation date. The actuary would make calculations at the new 
valuation date in accordance with the standard in effect on the new valuation date. 

Conditions attached to payment 

.08 Applicable legislation or the plan provisions may attach conditions to the payment of a 
portion of the commuted value when the plan is less than fully funded on a plan 
termination basis. 
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Benefit entitlement 
.09 Where, at the valuation date, a plan member has the right as a deferred or immediate 

pensioner, as may be applicable, to optional forms of pension or optional commencement 
dates, and where such right is contingent on an action which is within the member’s 
control and where it is reasonable to assume that the member will act so as to maximize 
the value of the benefit, the option which has the greatest value would be used in the 
determination of the commuted value. For example, where a member has terminated 
employment and, upon application, is eligible for a particular benefit that has a value, it is 
reasonable to assume that, upon acquiring expert advice, the member will apply for the 
benefit. 

.10 However, where such right is contingent upon an action which is within the member’s 
control and where it is not reasonable to assume that the member will act so as to 
maximize the value of the benefit, an appropriate allowance would be made for the 
likelihood and timing of such action. For example, where a member is continuing in 
employment and is entitled to an unreduced pension that commences upon termination of 
employment, it may not be reasonable to assume that the member will immediately 
terminate employment in order to maximize the value of the benefit. In determining the 
likelihood and timing of such action, the actuary may use group data, and the actuary 
would be prepared to justify the allowance that has been made. 

.11 The commuted value determined by the actuary using these assumptions made in 
accordance with the preceding paragraphs 3820.09 and 3820.10 may prove to have 
recognized certain potential entitlements that are never realized, or may prove to have 
disregarded certain entitlements that ultimately provide value. 

Alternative methods and assumptions  

.12 The actuary may calculate a commuted value on methods and assumptions that differ 
from those prescribed in this standard only if 

the resulting value is larger, and 

such value is required by the plan terms or applicable legislation, or by a plan 
administrator who is empowered to specify the basis on which commuted 
values are to be determined. 

3830 DEMOGRAPHIC ASSUMPTIONS 

.01 The demographic assumptions are the same for all types of immediate and deferred 
pensions. 

.02 Except for situations specifically noted below, the actuary should assume, 

separate mortality rates for male and female members, and  

mortality rates equal to the UP-94 Table projected forward to the year 2015 
2020 using mortality projection Scale AA (UP-94@20152020). 

.03 No adjustment should be made to reflect the health or smoker status of the member. 

.04 The current age of the plan member should be used when valuing an immediate pension. 
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.05 If the plan provides a contingent benefit only to the person who is the plan member’s 
spouse at the date of termination of membership, the actual age of the spouse, if any, 
should be used in the computation. If this information cannot be obtained, an appropriate 
proportion married and age difference between the plan member and spouse should be 
assumed. 

.06 Where the plan provides a contingent benefit to a plan member’s spouse and a change in 
the member’s marital status after the valuation date is relevant to the determination of 
the commuted value, the actuary should make an appropriate assumption concerning the 
likelihood of there being an eligible spouse, and the age of that spouse, at the time of 
death. 

.07 When valuing deferred pensions, including deferred pensions for a plan member who 
may also be entitled to an immediate pension, the normal retirement age should be used, 
except in the situation where the terminated plan member has the right to elect an earlier 
commencement date and the consequent early retirement pension exceeds the amount 
which is of actuarial equivalent value to the pension payable at normal retirement age. 
The retirement age should be determined in a manner consistent with paragraph 
3820.09. [Effective February 1, 2005] 

Mortality 

.08 The actuary would calculate commuted values that do not vary according to the sex of the 
plan member where the actuary is required to do so by applicable legislation or by the 
provisions of the plan or by the plan administrator if the administrator is so empowered 
by the provisions of the plan. In this case, the actuary would adopt a blended mortality 
approach by either developing a mortality table based on a combination of male and 
female mortality rates, or computing the commuted value as a weighted average of the 
commuted value based on male mortality rates and that based on female mortality rates. 
The relative proportions of males versus females would be appropriate for the particular 
plan. 

.09 If the requirement that commuted values do not vary according to the sex of the plan 
member is legislated and applies only to benefits earned after a particular date or only to 
a subgroup of plan members, the actuary may extend the use of a blended mortality 
approach to commuted values of benefits earned prior to such date or to commuted values 
of benefits of all members. 

3840 ECONOMIC ASSUMPTIONS 

.01 The actuary should select economic assumptions that vary depending on whether the 
pension is fully indexed, partially indexed or non-indexed. 

.02 The actuary should select economic assumptions that depend on the reported rates for 
the applicable CANSIM series for the second calendar month preceding the month in 
which the valuation date falls and the most recent published Consensus Economics 
forecasts for short-term inflation (IFS) and long-term inflation (IFL). 

.03 The actuary should calculate two interest rates, one applicable to the first ten five years 
after the valuation date and the second applicable to the next twenty yearsall years 
thereafter. 
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.04 The commuted value of a fully or partially indexed pension should be at least equal to the 
commuted value applicable to a non-indexed pension in the same amount and having 
similar characteristics. 

.05 The actuary should determine from the CANSIM series the following three six factors: 

 
CANSIM Series  Description  Factor  

B14070 
(V122542V122538)  

72-year Government of 
Canada benchmark bond 
yield, annualized  

 
G

2
i
7
 

(V122543) 10-year Government of 
Canada benchmark bond 
yield, annualized 

 
G

10
 

B14072 (V122544)  Long-term Government of 
Canada benchmark bond 
yield, annualized  

 
G25iL

 

(V122487) Average long (> 10 yrs) 
Government of Canada 
bond yields 

 
G
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B14081 (V122553)  Long-term real return 
Government of Canada 
bond yield, annualized 

 
r

L 

(1 + G
L
 )/(1 + r

L
 ) - 1 Break-even inflation rate BEIR 

 
Note that the factors provided do not reflect the reported CANSIM series, but the 
annualized value of the reported figure.  
 

.06 The actuary should also determine a fourth factor, calculated as followsthe following 
rates of inflation: 
r

7 
= r

L 
* (i

7 
/ i

L
)  

Inflation Rates 
First 5 Years  EI0-5 

= ½ BEIR + ½ IFS 

After 5 through 25 Years  EI6-25 
= ½ BEIR + ½ IFL 

After 25 years EI25+ 
= 3% 

 
.07 The actuary should determine the interest rates as follows: 

 
 Non-Indexed Indexed 

First 10 5 Years  i
1-100-5 

= i
7 
G

10  
+ - .25 * (G

10
 - G

2
 ) 

+ 0.50%  
r1-10 = r7 + 0.50% 

After  105 through 25 
Years  

i
10+6-25 

= G25 iL 
+ 01.25 * (G25iL 

– 
G

10
i
7 
) + 0.50%  

r10+ = rL + 0.5 * (rL – r7 ) + 
0.50% 

After 25 years i
25+ 

= 6.5%  
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.08 The actuary should calculate the commuted value of a non-indexed pension using a two 
three tier interest rate of 

i
1-100-5  

for the first ten five years 

i
6-25 

 afor the next twenty years and 

i
10

i
25+  

thereafter. 

.09 The actuary should calculate the commuted value of a pension which is fully indexed to 
increases in the Consumer Price Index using a three tier interest rate of 

r1-10 for the first ten years and r10+ thereafter. 

.10 For pensions that are partially or fully indexed to increases in the Consumer Price Index, 
the actuary should determine the implied rates of increase in the Consumer Price Index 
in the first 10 years and thereafter that make the above assumptions for non-indexed and 
fully indexed pensions internally consistent.  The actuary should then determine the rates 
of pension escalation that are produced by applying to those impliedthe stipulated 
inflation rates of increase in the Consumer Price Index and the partial indexing formula 
of the plan to determine the projected benefit entitlement.  The actuary should determine 
the adjusted interest rates applicable to partially indexed pensions by appropriately 
reducing on a geometric basis the non-indexed rates of interest to reflect the rates of 
pension escalation. 

.11 Where increases in pensions are related to increases in the average wage index, the 
actuary should assume that the average wage index will increase at rates that are one 
percentage point higher than the implied rates of increase in the Consumer Price Index. 

.12 A pension that is indexed according to an excess interest approach involves increases 
that are linked to the excess of formula A over formula B, where A is some proportion of 
the rate of return on the pension fund or on a particular class of assets, and B is a base 
rate or some proportion of the rate of return on another asset class. In determining the 
interest rates under formula A and formula B, the actuary should use the interest rate 
applicable to a non-indexed pension as a proxy for the rate of return on the pension fund 
or on any particular asset class for which the rate of return is expected to be equal to or 
greater than the rate of return on long-term provincial bonds. 

.13 Prior to calculating the commuted value, the actuary should round the rates of interest 
and inflation determined in accordance with this subsection 3840 to the nearest multiple 
of 0.2510%. The actuary should round only the interest rates and inflation rates to be 
used in the calculation of the commuted value. The actuary should not round any rates of 
interest, increase or escalation used in calculations prior to the final step of the 
determination. [Effective February 1, 2005] 
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Pension index frequency  
.14 For an indexed pension, the actuary would apply the indexed interestinflation rates as 

determined above without adjustment only ifin accordance with the frequency of 
indexing is equal to the payment frequencyprovided by the plan. Reasonable 
approximations may be used to calculate an adjustment that takes into account the 
specific circumstances of the situation regarding payment frequency, indexing frequency, 
and time and amount of the first increase. 

Pension indexed on an excess interest formula 
.15 If the pension is indexed on an excess interest formula and the particular asset class is one 

for which the rate of return is expected to be less than the rate of return on long-term 
provincial bonds, the actuary would appropriately reduce the rate of interest to reflect the 
actuary’s expectation of the difference between the rate of return on long-term provincial 
bonds and the rate of return on the particular asset class. In determining the expected rate 
of return on a particular asset class for this purpose, the actuary would be guided by the 
current economic environment as well as long-term historical experience. 

Other modifications 

.16 Where benefit adjustments are based on one of the above approaches but are either 
modified by applying a maximum or minimum annual increase, with or without carry 
forward of excesses or deficiencies to later years, or modified by prohibiting a decrease 
in a year where the application of the formula would otherwise cause a decrease in 
pension, the actuary would adjust the interest inflation rates otherwise applicable, based 
on the likelihood of the modification causing a material change in the pension payable in 
any year. In determining such likelihood, the actuary would be guided by the current 
economic environment as well as long-term historical experience. The actuary would be 
prepared to justify any such adjustment or lack of adjustment to the interest inflation 
rates. 

.17 Where increases in benefits are not determined by reference to increases in the Consumer 
Price Index, the actuary should ensure that the commuted value is not inconsistent with 
the values of non-indexed pensions and fully indexed pensions. 

Alternative calculation method 
.18 For pensions that are either fully or partially indexed, rather than using the implicit 

explicit approach described above, the commuted value may be determined explicitly 
implicitly by indexing each expected payment based on the indexing rateselecting a net 
rate of interest that makes the assumptions for non-indexed and fully indexed pensions, 
prior to rounding under paragraph 3840.13, internally consistent. 

3850 DISCLOSURE 

.01 When communicating the amount of the commuted value of a member’s pension, the 
actuary should provide, 

a description of the benefit entitlements involved, 

a description of the actuarial assumptions used in determining the 
commuted value and the rate of interest to be credited between the 
valuation date and the date of payment, 
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a statement of the period for which the commuted value applies before 
recomputation is required, 

when the payment of a portion of the commuted value is subject to a 
condition based on the financial position of the plan, the additional 
contribution required for the payment of the full commuted value to be 
made or the recommended schedule for payment of the balance of the 
commuted value, if applicable, and 

a statement as to whether the commuted value has been computed in 
accordance with this standard of practice. 

.02 Where the commuted value has not been determined in accordance with this standard of 
practice, the actuary should clearly state that the calculation is not in compliance with 
this standard and disclose all areas of noncompliance and the reasons for the 
noncompliance. 

.03 When communicating to the plan administrator an actuarial basis to be used in 
determining commuted values, the actuary should provide a statement that the actuarial 
basis is in accordance with this standard of practice. 

Disclosure of plan values which differ from this standard 

.04 In a situation where the use of commuted values (in this subsection 3850 called plan 
values), that are different from those computed in accordance with this section 3800, is 
required by the plan terms or applicable legislation, or by a plan administrator who is 
empowered to specify the basis on which commuted values are to be determined, the 
following disclosure requirements are applicable: 

if the plan values are lower, the actuary should disclose that the commuted values so 
calculated are in accordance with the plan or the applicable legislation but not in 
accordance with the standard, or 

if the plan values are higher, the actuary should disclose that the commuted values so 
calculated are in accordance with the plan or the applicable legislation and the standard. 

.05 Where the actuary is required to calculate commuted values that do not vary according 
to the sex of the plan member, and where that requirement applies only to benefits earned 
after a particular date or only to a subgroup of plan members, the actuary should 
describe the extent to which the actuary’s blended mortality approach has been extended 
to benefits earned before the particular date or to benefits of all members. 

.06 Where the actuary uses assumptions or methods described in this standard to calculate a 
commuted value in a situation where this standard does not apply, the actuary should not 
state or imply that the commuted value has been computed in accordance with this 
standard. [Effective February 1, 2005] 

3860 REDUCED LIFE EXPECTANCY 
.01 The standard in this subsection 3860 applies to an actuary’s advice on the computation of 

commuted values, from a registered pension plan, where the right to receive the lump 
sum is based on subsection 51.1 of the regulations to the Ontario Pension Benefits Act. 
This standard may also be applicable in other directly comparable situations. 
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.02 This standard does not apply where the right to receive a lump sum is not conditional 
upon medical certification, under legislation or plan provisions, even if the former 
member is known to be terminally ill. 

.03 All standards set out in preceding sections of section 3800 apply, except as superseded by 
the following recommendations. 

.04 The commuted value should be calculated as of the date of the medical certificate 
specifying that the former member has life expectancy less than two years , even if other 
conditions for payment of the benefit (such as spousal consent) are not met until a later 
date. 

.05 The commuted value should be adjusted for interest and benefits paid to the date of 
payment. 

.06 The computation should not be adjusted to reflect the actual death or change in health of 
the former member after the valuation date. However, if a former pension plan member 
becomes eligible for immediate commencement of a pension after the date of the medical 
certificate and prior to payment of the benefit, this eligibility should be reflected in the 
calculation. 

.07 If the former member is entitled to a commuted value transfer based on plan provisions 
or legislation that is not conditional on reduced life expectancy, the amount payable 
should be the greater of the amount calculated in accordance with this subsection 3860 
and the amount computed in accordance with subsections 3820 through 3840 without 
regard to shortened life expectancy. [Effective February 1, 2005] 

Benefit Entitlement 

.08 The commuted value would reflect the plan member’s full benefit entitlement as a 
deferred or immediate pensioner, as may be applicable, determined under the terms of the 
pension plan. 

There are three possible cases:  

(a) a former member with deferred pension entitlement, not eligible for immediate 
commencement of pension.  

In this case, the commuted value would reflect the present value of the death 
benefits that would be payable in respect of the former member. For this purpose, 
the value of the death benefit would be calculated as of the valuation date, 
assuming the former member died as of the valuation date. 

(b) a former member with deferred pension entitlement, eligible for immediate 
commencement of pension. 

In this case, the lump sum value would be the greater of the amount determined 
per (a) above and a value determined as if the individual had retired at the date of 
valuation and elected the most favourable combination of the highest surviving 
spouse pension permitted by the plan (if there is an eligible spouse) and the 
longest guaranteed period available under the plan. This value should be 
determined as for pensioners per (c) below. 

(c) a former member in receipt of pension. 
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In this case, the commuted value would reflect the present value of pension 
payments for a period certain of four months from the valuation date, any 
additional guaranteed payments and any survivor benefits potentially payable. 

Disclosure 
.09 When communicating the amount of the commuted value of a member’s pension, the 

actuary would also provide a description of the survival period assumption. 

[continued on next page] 
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4300 CAPITALIZED VALUE OF PENSION PLAN BENEFITS FOR A 
MARRIAGE BREAKDOWN 

4310 SCOPE 
.01 The standards in this section 4300 apply to an actuary’s advice when the capitalized value 

of a pension plan’s benefits is needed for calculating the value of family property at the 
breakdown of the marriage of a plan member. 

.02 For the purposes of this section 4300, “plan” means “pension plan” and is broadly 
defined, including not only a plan which is registered under the federal Income Tax Act 
but also an unregistered plan, such as a retirement compensation arrangement and an 
unfunded pension plan. 

.03 The standards in this section 4300 do not apply when the purpose of the calculation is to 
calculate an amount, in respect of a pension benefit to be paid:  

by the plan to the plan member or beneficiary as a result of the plan 
member’s death or termination of membership, or  

by a party other than the plan in connection with litigation other than in 
respect of a marriage breakdown. 

.04 The standards in this section 4300 may provide useful guidance for corresponding 
calculations for other deferred compensation arrangements, such as a partnership 
retirement buy-out agreement, a sick leave buy-out plan, and a retirement lump sum 
allowance, but they do not provide useful guidance for current compensation 
arrangements such as group life and disability insurance. 

4320 METHOD 

.01 The benefits to be valued are the plan’s benefits in respect of the member (including 
survivor benefits vested in the member’s spouse) at the calculation date or calculation 
dates. 

.02 The value of the member’s benefits is the capitalized value of the benefits to be valued, 
but assuming that the member has no spouse. The value of the survivor benefits vested in 
the member’s spouse is the excess, if any, of 

the capitalized value of the benefits to be valued over  

the value of the member’s benefits. [Effective January 1, 2004] 

Principle 

.03 The capitalized value would conform to the intent of applicable family law. The 
capitalized value may thus differ from the corresponding transfer value from a registered 
pension plan. Transfer values typically include only unconditional rights, whereas 
property under family law typically includes both vested and contingent rights. Thus, 
such contingent rights as early retirement rights, bridging benefits, and ad hoc inflation 
adjustments are property to be considered in a valuation for marriage breakdown 
purposes. 
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.04 The standards in this section will often produce more than one result, by taking account 
of alternative possibilities for 

pension commencement age, 

future increases in accrued benefits before and after retirement, 

allocation of value earned before marriage, 

inclusion or exclusion of non-vested benefits, or 

special circumstances, such as buy-back or transfer of benefits. 

.05 If the actuary has reason to believe that the Plan’s financial position is so weak that 
payment of the capitalized benefits is doubtful, then the actuary would so report, making 
clear that allowance for this factor could significantly reduce the present values 
calculated, given that such present values have been calculated assuming that the Plan 
would meet its obligations. In making that assessment, the actuary would take into 
account any benefits payable under provincial pension guarantee legislation. The actuary 
would further take into account the extent to which Plan benefits are provided through a 
retirement compensation arrangement and/or an unfunded pension plan. 

.06 The terms of the actuary’s engagement may determine some or all of the following: 

the relevant law or jurisdiction, 

the calculation date or calculation dates, 

retirement age, but only if established as a matter of fact pursuant to an 
agreement of the parties or a determination by the court, and 

inclusion or exclusion of the effect of income taxes. 

Benefits to be valued 

.07 The benefits to be valued would include all of the plan’s contractual benefits, including 
pre- and post-retirement death benefits, and any contractual inflation protection and non-
contractual inflation protection. 

.08 The benefits to be valued would exclude spousal survivorship benefits, except to the 
extent that these may have vested upon retirement prior to the calculation date. 

.09 The form of plan benefits that would be valued would be the most favourable of any 
optional form available to the member with no spouse. For example, a 15-year 
guaranteed pension option would have a greater value than a 5-year guaranteed pension 
option for a member with impaired mortality. However, if the applicable law disregards a 
particular optional form of plan benefit, then the actuary may omit that option in 
calculating the capitalized value. 

.10 The benefits may include or exclude any non-vested benefits. Non-vested benefits may 
be included in the values, or illustrated separately, and would be valued without discount 
for the possibility of future forfeiture. Separately from the illustrated values, the report 
may contain comments including suggestions for recognizing the contingent nature of 
non-vested benefits. 

The references in this paragraph to inclusion of values of non-vested benefits apply in 
jurisdictions where the inclusion of such values depends on the plan provisions applicable 
to a deferred vested member. In other jurisdictions, the inclusion of such values depends 
on the extent to which continued employment is assumed. 
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.11 The capitalized values would include ancillary benefits which are provided by the plan as 
of the calculation date and are expected to become available to the member after the 
calculation date if the plan member continues as an active member of the plan, but are not 
available to the member as of the calculation date, such as unreduced early retirement 
benefits. 

.12 The actuary would disclose whether or not the benefits valued include benefits that will 
be provided by the plan after the calculation date and that are expected to become 
available to the member after the calculation date if the plan member continues as an 
active member of the plan, but are not available to the member as of the calculation date, 
for example 

a future increase in benefits as a result of a collective bargaining agreement, 
or 

a future increase in benefits as a result of an adopted plan amendment. 

.13 The benefits referred to in paragraph .11 are those payable by the plan as a going 
concern, and not those payable on plan wind-up, if different. 

.14 Where various legal interpretations for a specific question appear possible, the actuary 
would obtain clarification of such unclear matter from the instructing lawyer or from 
another authoritative source. If that is not possible, the actuary would provide a 
description of any conflicting viewpoints and report either values that represent both 
possible interpretations, or values that, in the actuary’s opinion, are most consistent with 
accepted actuarial practice. 

Calculation date 

.15 The calculation date may be single or multiple, depending on the circumstances and 
applicable law. The possibilities include 

the date of separation, 

the date of marriage or commencement of cohabitation, 

the date of trial, and 

the report date. 

.16 If the selection of an alternative nearby calculation date would significantly materially 
affect the capitalized value, then the actuary would so report. Examples are: 

the date at which the member becomes eligible for early retirement with 
unreduced benefits, and 

the date at which the plan is amended to enhance its benefits. 

Applicable standards 

.17 The applicable standards are those in effect at the calculation date. If there are two or 
more calculation dates, however, and if the standards applicable to one differ from the 
standards applicable to another, then the actuary would use the same standards for all 
calculation dates. The choice of standards would be governed by the latest of the 
calculation dates, except that the choice would be governed by the base calculation when 
the actuary selects an alternative nearby calculation date in accordance with the previous 
paragraph. 
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Future service 
.18 If the member’s employment terminated before the calculation date and was not 

reinstated at the report date, then the actuary would include nothing in the capitalized 
value on account of assumed service after the calculation date, even if reinstatement is 
possible after the report date. The actuary may, however, report a useful alternative 
calculation, which assumes reinstatement. 

.19 If the member’s employment terminated between the calculation date and the report date 
and was not reinstated at the report date, then the actuary may, with disclosure, exclude 
from the capitalized value any non-vested benefits forfeited by the termination of 
employment. 

Effect on capitalized value of minimum benefits 

.20 In calculating the capitalized value, the actuary would take account of any minimum 
benefit related to member contributions, for example: 

the so-called “50% minimum employer contribution rule”, and  

a minimum benefit equal to the member’s contributions accumulated with 
interest. 

.21 The minimum benefit would not necessarily be limited only to the value determined on a 
termination of employment assumption. The capitalized value would incorporate the 
relevant minimum benefit rule according to the event. 

Effect on capitalized value of salary increases after the calculation date 

.22 If the pension is an earnings-related benefit, then the possibilities are as follows: 

The capitalized value takes account of all the member’s salary increases – 
general increases, promotional increases, and seniority increases – after the 
calculation date. 

The capitalized value takes account of the member’s salary increases which 
result from general (as opposed to promotional and seniority) salary 
increases after the calculation date. A rationale for this possibility is that the 
member’s spouse has no entitlement to the effect of promotions or seniority 
increases, which the member earns after the calculation date. 

The capitalized value does not take account of the member’s salary 
increases after the calculation date. A rationale for this possibility is that the 
member’s spouse has no entitlement to the effect of salary increases, which 
depend on the member’s continued employment after the calculation date. 

.23 The assumed salary increases after the calculation date would be consistent with the 
prescribed economic assumptions, except that salary increases revealed by subsequent 
events would be substituted for the corresponding assumed increases. 
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Effect on capitalized value of non-contractual indexing of pensions and other benefit 
adjustments 

.24 In calculating the capitalized value, the actuary would assume continuance of the plan’s 
established practice or current policy, if any, for non-contractual indexing for inflation of 
pensions after pension commencement age and of vested deferred pensions before 
pension commencement age, unless there is explicit reason not so to assume. The actuary 
would report 

the established practice or current policy, and 

the assumption. 

.25 If that assumption is doubtful, then the actuary would also report the numerical effect on 
the capitalized value of helpful alternative assumptions. 

.26 In the case of a final or best average earnings plan, there should be no allowance made 
for indexing of vested deferred pensions before pension commencement age in the period 
for which salary increases are projected after the calculation date. 

Effect on capitalized value of income tax 
.27 Income tax may be taken into account in the calculation. If it is to be taken into account, 

then the actuary would do so by calculating the average income tax rate based upon the 
member’s anticipated retirement income computed in “current” dollars, including accrued 
and projected future pension income, Canada Pension Plan, Old Age Security and other 
anticipated income, and continuance of the tax environment at the report date or the 
calculation date; i.e., assuming continuation of the existing tax rates, brackets, surtaxes 
and clawbacks, applied to the projected income on retirement expressed in “current” 
dollars. The actuary would disclose which date was used and if the tax environment is as 
at the report date, disclose the use of any tax provisions that have not yet been enacted. 

.28 The actuary may report useful alternative calculations, which may take income tax into 
account. 

4330 ASSUMPTIONS 

.01 The actuary should select all assumptions, except those depending upon interpretation of 
applicable law. [Effective January 1, 2004]. 

Death Mortality rates 

.02 The actuary should assume death mortality rates in accordance with a mortality table 
prescribed by the Practice Standards Council for the purpose of these calculations,equal 
to the UP-94 Tables for males and females projected forward to the year 2020 using 
mortality projection Scale AA (UP-94@2020), modified, if appropriate, to reflect the 
member’s or the member’s spouse’s impaired health, if medically determinable. 
[Effective January 1, 2004]  

.03 Tobacco use (or lack of tobacco use) would not, in itself, be sufficient reason to modify 
the above-described death rates. 

.04 Use of unisex death rates would not be appropriate except that it may be appropriate in 
situations where the plan member has terminated employment and has elected or has the 
option to elect a transfer value. 
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Retirement age 
.05 If the retirement age is a matter of fact (i.e., one agreed by the parties or determined by 

the court), then the actuary would report the selection of the assumed retirement age as 
such. 

.06 The retirement of the member before the report date does not necessarily preclude 
assumption of a different retirement age. 

.07 Unless paragraph .05 applies, the actuary would usually assume and report the results for 
a range of useful retirement ages, based on data at the calculation date, which would 
include 

the earliest age at which the member is entitled to a pension whose amount 
is not reduced on account of early retirement, assuming that the member’s 
service ceases at the calculation date, 

the earliest age at which the member is entitled to a pension whose amount 
is not reduced on account of early retirement, assuming that the member 
continues in service either to that age or to an earlier age after the 
calculation date, 

if there is an upper limit to the number of years of credited service, the 
earliest age at which the member has attained, or will attain, that upper limit 
and becomes entitled to a pension whose amount is not reduced on account 
of early retirement, and 

the normal retirement age. 

Valuation interest rates Economic Assumptions 

.08 The choice of valuation interest rate would vary depending on whether the pension is 
non-indexed, partially indexed, or fully indexed.The actuary should select economic 
assumptions that vary depending on whether the pension is fully indexed, partially 
indexed or non-indexed. 

.09 The index may be the Consumer Price Index (CPI), a wage index, an index based on an 
excess interest method, or a modification or a mixture of these indices.The actuary 
should select economic assumptions that depend on the reported rates for the applicable 
CANSIM series for the calendar month preceding the month in which the valuation date 
falls and the most recent published Consensus Economics forecasts for short-term 
inflation (IFS ) and long-term inflation (IFL ). 

Pension which is non-indexed 
.10 The valuation interest rate during the 15 years following the calculation date is the 

month-end value of the nominal interest rate (i.e., the rate compounded semi-annually) on 
long-term Government of Canada bonds (CANSIM series B14013) in the second 
calendar month preceding the month in which the calculation date falls, adjusted as 
follows:  

add 0.5%,  

convert the resulting nominal interest rate to the equivalent effective annual interest 
rate, and  

round to the nearest integral multiple of 0.25%. 
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The actuary should calculate two interest rates, one applicable to the first five years after 
the valuation date and the second applicable to the next twenty years. 

.11 The valuation interest rate after those 15 years is 6%.The commuted value of a fully or 
partially indexed pension should be at least equal to the commuted value applicable to a 
non-indexed pension in the same amount and having similar characteristics. 

Pension which is indexed to the CPI 

.12 The valuation interest rate during the 15 years following the calculation date is the 
month-end value of the real interest rate (i.e., the rate compounded semi-annually) on 
long-term Government of Canada real return bonds (CANSIM series B14081) in the 
second calendar month preceding the month in which the calculation date falls, adjusted 
as follows:  

add 0.25%,  

convert the resulting nominal interest rate to the equivalent effective annual interest 
rate, and  

round to the nearest integral multiple of 0.25%. The actuary should determine from 
the CANSIM series the following six factors: 

 
CANSIM Series  Description  Factor  
(V122538)  2-year Government of 

Canada benchmark bond 
yield, annualized  

 
G

2
 

(V122543) 10-year Government of 
Canada benchmark bond 
yield, annualized 

 
G

10
 

B14072 (V122544)  Long-term Government of 
Canada benchmark bond 
yield, annualized  

 
G25 

(V122487) Average long (> 10 yrs) 
Government of Canada 
bond yields 

 
G

L
 

B14081 (V122553)  Long-term real return 
Government of Canada 
bond yield, annualized  

 
r

L 

(1 + G
L
 )/(1 + r

L
 ) - 1 Break-even inflation rate BEIR 

 
Note that the factors provided do not reflect the reported CANSIM series, but the 
annualized value of the reported figure.  
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.13 The valuation interest rate after those 15 years is 3.25%.The actuary should also 
determine the following rates of inflation:  
 
Inflation Rates 
First 5 Years  EI0-5 

= ½ BEIR + ½ IFS 

After 5 through 25 Years  EI6-25 
= ½ BEIR + ½ IFL 

After 25 years EI25+ 
= 3% 

 
Pension which is indexed to a wage index 

.14 If a pension is indexed to the rate of change in a wage index, the valuation interest rate 
would be 1% less per annum than the rate determined for CPI indexing under paragraphs 
4330.12 and 4330.13.The actuary should determine the interest rates as follows: 

 
 Non-Indexed 
First 5 Years  i

0-5 
= G

10  
- .25 * (G

10
 - G

2
 ) + 

0.50%  
After 5 through 25 Years  i

6-25 
= G25 + 1.25 * (G25– G

10
) + 

.50%  
After 25 years i

25+ 
= 6.5% 

 
Pension which is ad hoc indexed 

.15 For a pension in a plan which has a policy or a history of ad hoc indexing, the actuary 
shall determine a valuation interest rate based on an assumed rate of indexing 
determined in accordance with paragraph 4330.18.The actuary should calculate the 
commuted value of a pension using a three tier interest rate of  

i
0-5  

for the first five years, 

i
6-25 

for the next twenty years, and 

i
25+  

thereafter. 

The actuary should calculate the projected benefit obligation for a pension which is fully 
indexed to increases in the Consumer Price Index using a three tier inflation rate of 

EI
0-5  

for the first five years, 
EI

6-25 
for the next twenty years, and  

EI
25+  

thereafter. 

Other adjustments 

.16 The capitalized value of a fully- or partially-indexed pension would be adjusted, if 
necessary, to be as large as the corresponding value of an otherwise similar non-indexed 
pension.  That adjustment may be necessary if the indexing decreases the pension.For 
pensions that are partially indexed to increases in the Consumer Price Index, the actuary 
should derive inflation rates in a like manner by applying to the stipulated inflation rates 
the partial indexing formula of the plan. 
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.17 The indexing in any of the above arrangements may be modified by 

applying a maximum or minimum annual increase, with or without carry 
forward of excesses or deficiencies to later years, or 

prohibiting a decrease in a year where the application of the formula 
would otherwise cause a decrease.  The actuary would then adjust the 
interest rate for a year to reflect the probability and extent of modification 
for that year.  In so doing, the actuary would take account of long-term 
historical averages and not give undue weight to recent experience. 

Where increases in pensions are related to increases in the average wage index, 
the actuary should assume that the average wage index will increase at rates that 
are one percentage point higher than the implied rates of increase in the 
Consumer Price Index. 

Pension which is ad hoc indexed 

.18 For a pension in a plan which has a policy or a history of ad hoc indexing, the actuary 
shall determine a valuation interest inflation rate based on an assumed rate of indexing 
determined in accordance with paragraph 4330. 1821. 

Other Adjustments 

.19 The capitalized value of a fully- or partially-indexed pension would be adjusted, if 
necessary, to be as large as the corresponding value of an otherwise similar non-indexed 
pension. That adjustment may be necessary if the indexing decreases the pension. 

.20 The indexing in any of the above arrangements may be modified by 

applying a maximum or minimum annual increase, with or without carry 
forward of excesses or deficiencies to later years, or 

prohibiting a decrease in a year where the application of the formula would 
otherwise cause a decrease. The actuary would then adjust the interest rate 
for a year to reflect the probability and extent of modification for that year. 
In so doing, the actuary would take account of long-term historical averages 
and not give undue weight to recent experience. 

.21 If the pension is indexed to the CPI on some basis other than the full CPI, the capitalized 
value would be reasonably related to the capitalized value for pensions which are non-
indexed and which are indexed to the CPI. 

.22 If the pension is indexed using an “excess investment return” approach, the valuation 
interest rate would usually be the lesser of the “floor rate” and the valuation interest rates 
determined under paragraph 4330.14. 

Assumptions selected by client 
.23 The actuary would obtain instructions from the client with respect to assumptions 

dependent upon the interpretation of applicable law. 

.24 The actuary would report his or her reliance on an assumption selected by the client. 



Report March 2008 

 75

4340 REPORTING: EXTERNAL USER REPORT 
.01 Here is model text if the actuary reports without reservation with regard to marriage 

breakdown: 

I have determined the capitalized value of the pension benefits and prepared 
this report in accordance with accepted actuarial practice, for purposes of 
settlement of a division of pension benefits resulting from marriage 
breakdown under the [Family Law Act] of [province]. In my opinion, the 
capitalized values are appropriate for this purpose. 

 

Respectfully submitted, 

 

[actuary] Fellow, Canadian Institute of Actuaries 



Report March 2008 

 76

APPENDIX H 

ANALYSIS OF ALTERNATIVES BY AE PRACTITIONERS 
The base scenario used in the following illustrations was extracted from market interest 
rates as at July 2007, and mortality from UP94 projected to 2020 using scale AA. The 
resulting interest rates using the recommended basis (referred to here as “Formula 1”) for 
a fully-indexed pension were 2.93% initially, 2.83% for years 6 -25, and 3.50% 
thereafter. The resulting pension value is set equal to $1,000 for comparison purposes. 

Tests were completed for 4 future cash flows: 

Test 1: Male age 45, pension commencing at age 60 (and ceasing at death) 

Test 2: Female age 35, pension commencing at age 65 

Test 3: Male age 58, pension in pay, with 60% survivorship benefit to female age 55 

Test 4: Male age 40, indexed support payments continuing for a maximum of 25 
years. 

First, reduce the spread in all years from 50 bps to 25 bps for fully-indexed pensions. 
That is, a valuation interest rate vector of 2.68% initially, 2.58% for years 6-25, and 
3.25% thereafter. The resulting values were: 

Test 1:  $1,054 

Test 2:  $1,103 

Test 3:  $1,033 

Test 4:  $1,105 

Next, reduce the spread in the ultimate interest rate from 50 bps to 25 bps, but retain the 
50 bps spread in the first 25 years. That is, a valuation interest rate vector of 2.93% 
initially, 2.83% for years 6-25, and 3.25% thereafter. The resulting values were: 

Test 1:  $1,019 

Test 2:  $1,038 

Test 3:  $1,002 

Test 4:  $1,000 

The remaining tests use a 50 bps spread in all years, and focus on the difference between 
Formula 1 and Formula 2 (the formula originally proposed by the actuarial evidence 
members of the task force) in years 6-25. 

As of July 2007, Formula 1 and Formula 2 produced virtually identical results (2.84% 
compared to 2.83% net interest rate for the intermediate duration). 

So long as the interest rate net of inflation (before spreads, in years 6-25), is in the typical 
range of 2% to 4% per annum, the maximum difference between Formula 1 and Formula 
2 will be ±0.25% in years 6–25. The resulting range of values under Formula 2 would be: 
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Test 1:  $959 to $1,041 

Test 2:  $952 to $1,050 

Test 3:  $980 to $1,020 

Test 4:  $984 to $1,017 

Next, we test for the most extreme scenario experienced since real return bonds were 
introduced in late 1991. Specifically, in 1995 the real rate of return used in pension 
valuations reached 5.5% per annum. So, for Formula 1 we assume a valuation interest 
rate vector of 6.25% initially, 6.0% for years 6-25, and 3.5% thereafter, and for Formula 
2 we decrease the intermediate interest rate from 6% to 5.3%. With the values from 
Formula 1 normalized to $1,000 once again, the values under Formula 2 were: 

Test 1:  $1,119 

Test 2:  $1,181 

Test 3:  $1,045 

Test 4:  $1,037 

And finally, we place these differences in context by comparing differences in values 
resulting from different legal treatment of termination values and marriage breakdown 
values. We ignore differences in the treatment of income tax, ad hoc inflation indexing 
and subsidized early-retirement discounts, and focus on a typical public service pension 
plan for which unisex mortality and 50% survivorship benefits are included in 
termination values but not in marriage breakdown values. For a male at age 45 with 
retirement at age 60, the values based on Formula 1 as at July 2007 are: 

For marriage breakdown purposes  $1,000 

For termination value purposes   $1,183. 


