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Moderator Peter F. Morse: This is Panel Discussion 4 on the subject of the independent review of the Seventeenth Actuarial
Report of the Canada Pension Plan (CPP). I am Peter Morse, and, as moderator, I am going to provide a brief summary of the
events leading up to the request for this review. Then, our panelists will describe their terms of reference, how they approached
the assignment, and their observations, opinions, and recommendations. At the end of their presentations, we expect to have
time for some questions from the floor. In the event that we do, please use one of the floor microphones and clearly identify
yourself for the benefit of our recorder, David Morton.

The events leading up to the independent review commenced with the dismissal of Chief Government Actuary Bernard Dussault
in late August 1998. This occured a few months before the Seventeenth Actuarial Report of the Canada Pension Plan was due
to be published. It took a couple of weeks before the media and opposition political parties became aware of the event, and
it became front-page news on Friday, September 18, 1998.

Much speculation in both the media and Parliament centred on whether the dismissal had been caused by the refusal of M.
Dussault to modify his intended actuarial assumptions under pressure from the Minister of Finance, or his direct reports,
including the Superintendent of Financial Institutions. As background, the Minister of Finance had previously indicated that
the required long-term CPP contribution rate would not exceed 10% of covered payroll. Some observers believed that the
assumption changes planned by M. Dussault would have caused the required rate to exceed this level, thus causing some
considerable embarrassment for the Minister.

On the day the story broke, the CIA prepared a press release, issued on the following Monday, expressing concern and
emphasizing the importance of the independence and objectivity of the actuary in such an important position, while avoiding
speculation as to the actual reasons for the dismissal. The press release likened the chief actuary’s position to that of an appointed
actuary of an insurance company. While some members would have preferred a more aggressive response, the majority of
comments received indicated support for the approach taken.

The initial media response to the dismissal and accompanying accusations by the opposition parties led to a press conference
at which the Superintendent denied having applied pressure concerning the assumptions and attributed the dismissal to
“management issues.” This response did not silence the media and opposition critics who still believed they had a hot issue.
Events arising from this press conference also resulted in dual legal actions by M. Dussault and the Superintendent, which are
still before the courts.
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Acting Chief Actuary Michael Hafeman was employed by the Office of the Superintendent of Financial Institutions (OSFI) on
a contract basis to complete the Seventeenth Actuarial Report. In view of the importance of the Canada Pension Plan to the
retirement security of many Canadians, as well as OSFI’s need to both establish credibility and demonstrate the independence
of the acting chief actuary, the CIA was approached by OSFI to peer review the report after it was issued. As some here today
will recall, practice review was being considered by the Institute at that time and was a subject of considerable debate within
the profession. The process being considered by the Institute was not the peer review that OSFI wanted and it did not
contemplate direct review of individual pieces of members’ work by the Institute itself. Thus, Council, through the President,
advised OSFI that the Institute would not carry out the peer review that they had requested. However, we stated that we would
be willing to facilitate the formation of a group of actuaries, to be selected by OSFI, to conduct the desired review for which
the actuaries should be paid appropriately on terms established between those selected and OSFI.

An announcement describing the assignment and its urgency was sent out in early December 1998 to all CIA members. Fourteen
expressions of interest were received from a broad range of actuaries who had the requisite experience, including one from an
actuary resident in the UK, who had considerable experience with Australian Social Security. The Deputy Superintendent of OSFI
talked to all who had responded, and, with the help of a former chief actuary, selected the threesome before you today. Their
combined actuarial experience was almost 120 years at the time, and all were, and still are, highly respected both inside and
outside the profession. After availability to meet the desired timing was established, terms of reference were finalized and work
began.

At this time, I am pleased to turn the podium over to Rob Dowsett to start this off.

Mr. Robert C. Dowsett: Thank you, Peter. Michael Hafeman, Acting Chief Actuary, presented data on December 15, 1998, for
the seventeenth Actuarial Report on the CPP as of December 31, 1997. It was presented to the Minister and to the House. Our
report was commissioned right after that to do this peer review. Our report was presented to OSFI on March 31, 1999, just
a couple of months later.

The terms of reference for our review of the Seventeenth Actuarial Report was to express opinions on five questions:

1. Is the professional experience of the acting chief actuary and the staff who worked on the report adequate for carrying out the
work required?

2. Has the work been completed in compliance with the relevant professional standards of practice?

3. Has the acting chief actuary had access to the information required, and completed such tests and analysis on the data as might
be expected?

4. Were the methods and assumptions used in completing this report reasonable?

5. Does the Seventeenth Actuarial Report fairly communicate the results of the work performed by the acting chief actuary and
his staff?

We were asked to answer these five questions and to make such recommendations, as the panel felt appropriate in relation to
these questions.

During the months of February and March 1999, the three of us worked closely on this project: two two-day, in-person meetings
in Toronto, 12 teleconferences, and many e-mail messages back and forth. We interviewed Acting Chief Actuary Michael
Hafeman, his staff, and the previous chief actuary, Bernie Dussault, in Ottawa. We obtained technical material from Statistics
Canada, from the US Social Security Administration, and from the United Nations. We interviewed Finance and Statistics Canada
officials in Ottawa. Each of the three of us was engaged separately and we could have reached different answers to the five
questions – differing amongst the three of us – but we were able to agree on opinions in the final report and didn’t have to
have subsidiary differing opinions presented. We were able to agree and that was rewarding.
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The introduction to our report included some background information about the CPP and the statutory actuarial requirements
involved. The CPP Statute now requires an actuarial review every three years to report projected pay-as-you-go (or pay-go)
contribution rates, each sufficient to cover that year’s benefits and expenses. These rates are projected for at least 75 years into
the future. The requirements also called for the projection of a constant contribution rate, calculated in a prescribed manner.
I will talk more about that later. It also projects ratios of assets to expenditures. Of course, if the actual contribution rates
for the CPP were the pay-go contribution rates, there would be no CPP assets developed. You would just collect enough money
in contributions to pay out the benefits and expenses. But when there are contributions higher than the pay-go rates, assets
are created and you can project these ratios of assets to expenditures in all the years in the future.

Before 1997, there was relatively little advance funding, but Bill C2 changed that. The new approach is to have a level contribution
rate beginning in 2003, which is the lowest constant rate that can be maintained over at least 75 years. The federal government
adopted a regulation in December 1998 setting out the calculation of contribution rates. It is called the “Calculation of Default
Contribution Rates Regulation.” It calls for a level rate, starting in the year 2003, for which the projected ratio of assets and
expenditures remains quite stable over the 75-year period. If, starting in 2003, you set the level rate for all years too high,
then the projected assets would continue to grow. If you set the level rate too low then the assets might grow for a while and
then become depleted and go to zero.

Let me back up a minute. Before the Seventeenth Actuarial Report (AR) – that is, the one that Michael Hafeman finished – the
previous full review of the CPP was AR 15 conducted as at December 31, 1993. Then, there was AR 16, which was prepared
in 1997, to reflect the changes resulting from Bill C2. AR 16 was based on the same December 31, 1993, full actuarial review
statistics, adjusted, however, to include the Bill C2 amendments. AR 16 presented a best estimate, steady state rate for 2003
and later, of 9.9% of earnings. AR 16 was based on having assets-to-expenditure ratios equal in the years 2030 and 2100.

In December 1998, the new revised default contribution rate regulation was promulgated calling for a steady-state contribution
rate to be based on asset and expenditure ratios being equal in 2010 and 2060, not 2030 and 2100 as in AR 16. The pairing
of years was revised for AR 17.

Now, let me talk about the AR 17 results. AR 17, as mentioned, was based on December 31, 1997 statistics. The AR pay-as-
you-go contribution rates were projected to be 8.21% in 1998, growing gradually to 11.21% in 2035, and to 11.25% through
to 2100. The AR steady-state rate was 9.8% of contributory earnings for 2003 and later. (Remember, I said that the AR 16
result was 9.9%.) AR 17 produced 9.8%. The projected asset-to-expenditure ratio for AR 17 was 4.02 in 2010, climbing to a
peak of 4.95 in 2021, dropping gradually to 4.36 in 2060, and then down to 3.54 in 2100. For 2010 and 2060, the assets equal
about four times the expenditures in a given year. The ratios in AR 16 grew to 6.61 in the year 2100. It shows the sensitivity
of this to many, many years of accumulation.

A reconciliation of the decline in the steady-state contribution rate was from AR 16 at 9.9% to AR 17 at 9.8%. Remember that
AR 16 was based on December 31, 1993 data; AR 17 was based on December 31, 1997 data – four years later. So, experience
losses caused an increase of 0.2%; changes in actuarial assumptions caused a decline of 0.3%; changing the pairing years caused
a decline of 0.1%; and the effects of rounding (plus 0.1%) means a total drop of 0.1% – moving from 9.9% to 9.8%.

The second section of our report dealt with this first question: “Is the professional experience of the acting chief actuary (ACA)
and staff who worked on AR 17 adequate for carrying out the work required?” Our observations, quickly, were that the ACA
had more professional CPP experience than most FCIAs. Mike Hafeman, while a consultant with Sobeco Ernst and Young in
1996, carried out a review of AR 15 that was requested by the auditor general, and so he had spent some months studying
this type of report. The head of the valuation unit of the social insurance program section of OSFI, Michel Montambeault, had
10 years of experience. The continuity of his staff was very important. AR 17 was started by Bernie Dussault but finished by
Michael Hafeman, and the continuity was provided by Michel Montambeault. The office of the chief actuary should be assured
of adequate resources. This is by no means an easy actuarial report. Our final opinion is that the professional experience of
the acting chief actuary and staff was adequate for carrying out the work on AR 17.
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We did make three recommendations:

• First was that the government should consider establishing the Chief Actuary’s Department separate from OSFI and reporting
to the Minister of Finance. We felt that this would give the role of chief actuary the stature it deserves. In 2030, benefit payments
under the CPP and the OAS are projected to consume 5.66% of Canadian GDP. That is a pretty significant portion and so that
was part of the basis for our recommendation.

• Our second recommendation was that more resources for inter-valuation studies should be available.

• Our third recommendation was to consider establishing an advisory panel to help ensure a wide range of opinion on assumptions
and methods to be considered.

Another section of our report, Section 8, dealt with the question: “Does AR 17 fairly communicate the results of the work
performed by the staff?” Our observations were that AR 17 is well organized with the conclusions clearly set out. French and
English together make an imposing 400-page document. Sensitivity testing was well described. Our opinion is that AR 17 fairly
communicates the results of the work performed by the ACA and his staff.

We did have a couple of recommendations:

1. First was that there should be a more extensive executive summary.

2. The second was to publish, in separate documents, the executive Ssmmary, the major findings, and the technical appendices,
rather than putting them all together in one huge document, and in each of two languages

Now, I will turn this over to Jim Paterson who will speak about Section 4 – Data.

Mr. James G. Paterson: Thanks, Rob. I have to observe, first, that this was a particularly interesting and challenging assignment
and that it was a real privilege to work with these two gentlemen. We got along famously and it was a real highlight working
with them.

I am going to talk about data and methodology, and, for some people, that may seem quite dry. I think, to a room full of
actuaries, and particularly actuaries who don’t normally experience the data problems and methodology problems that are
involved with social insurance plans, it is actually quite an interesting subject.

The question on data that we had to deal with was: “Has the acting chief actuary had access to the information he required,
and completed such tests and analysis on the data as might be expected.”

There are three types of data. To start with, there is the data on current status. Here, we don’t use seriatim data that you are
used to using. The chief actuary doesn’t get data on each resident of Canada: age, date of birth, earnings record, and so forth.
Instead, he works with statistical distributions of all those things. So, he is dealing with statistical distributions of the
population, by age and gender, earnings , benefits paid, – all of these things. So, it takes a different computer model right from
the start.

The second thing that is different is that they have a very formal process of collecting what they call “validation data.” This
is for some back testing that they do, and I will describe it in more detail under the methodology section a little bit later. This
is factual, historical data, and is used to test whether or not the model is producing reasonable results.

The third area where they collect data is for the assumption setting. There are a lot of assumptions – David will be taking you
through them – and it requires quite extensive data gathering in order to make informed decisions on appropriate assumptions.
All of the data are tested for internal consistency and reasonableness. By all of our inquiries, we satisfied ourselves that the
acting chief actuary did have access to all of the data he felt he required.
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When we sat back and assimilated all the information that we had gained on the subject of data, we concluded that there were
no problems with access to data. Nonetheless, we found that there were incomplete data on immigrants. With a little sleuthing
on our own, we found one area where the data weren’t as good as one would like. In particular, what we are after with immigration
is net immigration, and so you have to get the number of immigrants to Canada and then adjust for the number of emigrants.
Then, there is a further adjustment for Canadians living abroad who come back to Canada. All three of those pieces of data
have to be correct. The Statistics Canada data that were obtained were very precise on the immigrants. They were much less
precise on the emigrants, and they were non-existent on the returning Canadians – it was just a guess. It turned out, on closer
examination, that the net number was not a very accurate number.

Our other observation was that we thought it would be useful to expand the sources for data in some areas. We thought there
was a focus on too few sources of data, and that there would be some benefit to widening that. In particular, we noted data
on fertility, migration, and on the long-term economic parameters. We found a really interesting source of data on the
demographics on fertility and immigration, and such, just by searching the Internet with the Yahoo search engine. We landed
in the United Nations database. They have a population section that projects population statistics for every country in the world
to the year 2150. They have a large staff of demographers who are devoted full-time to this demographic area and it was a very
useful and interesting source of data. It is amazing what you can find on the Internet.

Our opinion was a clean opinion with two minor reservations:

1. We found that, in the validation data, the data on earnings that were provided to the chief actuary came from Revenue Canada
and that the hard data on that were very late in being reported – over a year to a year-and-a-half. We thought that they could
do better. So, right now, the validation is being done using estimates rather than real data on that particular variable.

2. We noted the deficiency on the net immigration data.

We made some recommendations:

• One was that Revenue Canada be asked to provide prompter, better data, and that Statistics Canada be asked to do much more
work on the immigration statistics.

• We also recommended that, in future, additional sources of data (inside and outside Canada, and inside and outside government)
be reviewed when developing assumptions.

So, that was data. Then, we moved on to methodology. The question was: “Were the methods used in AR 17 reasonable?” Again,
this is an interesting question. What is used is a macro simulation model, not a micro model that most of you use with pension
valuations. This is a macro model based on statistical distributions in Canada. It is based on total population statistics, broad
fertility rates and migration patterns, and other distribution, and it is an open-group methodology. It uses a deterministic
approach rather than stochastic, at present, but there is quite a bit of research and development going on about the possibility
of adding stochastic elements to it for future valuations. The methodology calls for production of best-estimate assumptions
plus a number of sensitivity tests. In AR 17, they conducted sensitivity tests on eight parameters, one at a time, and then two
combination sensitivity tests.

Three actuarial cost methods are used: pay-go, the steady-state one that Rob described that is required by the Statute, and,
for comparison with private sector plans, results are also presented on the accrued benefit method.

The next item is very interesting and different from most people’s practice. They go back to the inception of the plan in 1966,
and, instead of the assumptions, they feed in the actual data on the assumption parameters. They then rerun the model and
see how close the cash flows and population statistics, and such, produced by the model are to the actual historical record.
From that, they are able to fine-tune the model and find out where the model is strong and where it is weak, and form some
other opinions about the whole process. It is a very formal, methodical, and disciplined process, and it produces some valuable
results.
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One of the interesting issues that they uncovered was the under-utilization of some benefits. For some reason, most widows
claim their survivor benefits under the Canadian Pension Plan, but a very large proportion of widowers do not. So, all the
reasonable assumptions had produced one set of results, but the historical data just didn’t match up. This has caused Human
Resources Development Canada (HRDC), which administers the plan, to go back to the drawing board and figure out why this
happens and make some program changes to try and rectify the anomaly. The results of this process will be fed back to the
chief actuary to make better estimates for the next valuation.

There are also reconciliations between valuations for all three methods in the report, from AR 16 to AR 17. In total, there are
four forms of output produced. There is one for each of the three methods plus there is an internal rate of return by cohort.

Now, with all of that methodology, we were pleased to see that there is some movement towards stochastic processes and we
look forward to seeing what develops there. We noted that they are using the single best-estimate approach plus sensitivity
tests, and that differs from the US Social Security which uses high, low, and intermediate official estimates. We just produce
one official estimate – the central one. We also noted that the sensitivity tests chosen in AR 17 were not symmetric. They
tended to test above and below the expected value, but, on two of the eight variables, the distance above did not match the
distance below. Some of them were symmetric and some were not. That had a little bit of bearing on the issue of whether or
not averaging the high and low was a useful process as opposed to staying with the best estimate.

The two that were not symmetric were the net migration assumptions and the disability rates. The sensitivity tests followed
a rationale called “currently plausible outcomes” as opposed to “almost all possible outcomes.” In statistical terms, you might
say that they were trying to look at one standard deviation above and below the mean. Nobody actually quantified it that way,
but they were not trying for two standard deviations away. They were not trying to capture most of the universe of outcomes.
In fact, the high and low-end range didn’t even capture the historical range of some of the variables that are in there. We have
had historical experience over the last 35 years that is outside the range that was tested.

The combined sensitivity tests were just a simple combination of all eight highs and all eight lows. There was no attempt to
try and rationalize them because, if one thing is high, perhaps there is a logical connection and one of the other variables would
be low in a reasonable scenario. This was just mathematical – all the highs combined and all the lows combined. So, it actually
would produce something more like a range of two standard deviations, or maybe three standard deviations.

Our opinion at the end of all this was that the methods used were appropriate and reasonable and were properly applied with
one presumption. That is, the default contribution rate regulation, about which Rob spoke, had not yet been passed by all of
the provinces in Canada, and it had to be. It had been passed by the federal Cabinet, and that is the one on which the acting
chief actuary based his work. We just noted that reservation; it had not passed all the due process.

Our first recommendation was to continue to improve the methodology. The stochastic processes were one area for investigation.
We also thought there was room for improvement on the criteria for sensitivity tests by at least developing a consistent
philosophy. For example, consider the notion of one standard deviation away, or two standard deviations away. There should
be consistency – as near as one can have it – in applying judgement to all the sensitivity tests so that there is a rationale behind
picking how much above and how much below that you tested. There were also a few fine-tuning ideas that we had concerning
the methodology for the validation adjustments. We also recommended that HRDC investigate the causes of under-utilization
and develop a long-term policy on actions to be taken so that the actuary could feed back this process at the next valuation.
That is the end of our section on methodology.

There is one other section that I am going to be talking about. We identified three other issues that did not fit precisely in
the categories of the main sections of the report. One was the use of high and low cost projections; another one was peer review;
and the third was the nature of results. There had been some material in the press where some observers had averaged the high
and low cost combination sensitivity tests to get 10.4% as opposed to the best-estimate rate of 9.8%. That average was used
as an argument to prove conclusively that the work of the actuaries had been biased. That was part of this controversy over
the removal of M. Dussault and the hiring of Mr. Hafeman. We found that there was never any intent to create equal probability
extremes. In fact, there had not been a very precise rationale; there had just been a sort of a general logic approach to picking
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the reasonable sensitivity test. It was never intended for a purpose where you would, in fact, average the two together in an
unbiased and somehow scientific result.

As stated previously, we also noted that two of the adjustments were not symmetric. Further, we noted that some of the
adjustments in one direction were not compatible with some of the other ones. In fact, in the real world, when you change one
thing, it affects a whole bunch of other things, and one would have to spend quite a bit of time to come up with consistent,
plausible high and low estimates. The idea that all eight highs would occur simultaneously, or all eight lows, was almost off
the map. We also noted that the U.S. Social Security Administration used to use an averaging approach from their official high
and official low estimates to produce their intermediate, but they abandoned that 10 or 15 years ago and moved to a single,
best intermediate set of assumptions.

From this, we recommended that the acting chief actuary, in future, produce independent, plausible, combination high and low
cost tests. These should be plausible combinations where the whole rationale of the interaction of the variables is taken into
account. We recommended that they continue to base the steady-state contribution rate on the independent best-estimate
assumptions, and not apply an averaging of highs and lows.

The next topic of the three other topics at which we looked is peer review. As you all know, pre-issuance review is a common
practice for important actuarial reports. We noted that a partial peer review of AR 17 was conducted by an actuary in another
section of OSFI, not in the social insurance plans. But that review was limited, and focused mainly on the clarity of the report
and not on the technical matters. So, we recommended that, in future, a rigorous and complete peer review be performed.

Finally is the third topic. We thought we should emphasize that the results reflect a very delicate balance of the effect of all
the actuarial assumptions adopted. It is easy to miss this important but subtle point. For example, in AR 17, the best-estimate
pay-go costs are relatively stable after 2030 and very stable after 2050 even though we are projecting ever-increasing longevity.
That sounds a bit counterintuitive. We have pointed out that there is no rule that says that all assumptions will lead to stability,
and, in fact, quite the contrary. It is a kind of happy accident that they just happen to be in that delicate balance on this valuation.
The current projections of increases in life expectancy happen to be approximately offset by the projected population growth
from assumed new immigration rates. And, let me tell you that net immigration rates are a very unstable variable. The history,
in this century, is that they go up and down all over. To try and predict what they will be like 20 or 30 years from now is not
something one can do with any accuracy.

We pointed out that, under some of the sensitivity tests and, in particular, under either even lower fertility (which is a
possibility) or lower net immigration (which is probably a greater possibility), the pay-go rates increase indefinitely into the
future, which is probably the more intuitive result. So, one should not be lulled into complacency. In fact, just as an aside on
that point, I am aware that some important discussion was put aside about whether the retirement age should be raised, based
on AR 15 and AR 16 results, which were stable for the long term. This was because the CPP Actuarial Report said that it didn’t
matter because “the results stabilized, and so we don’t have to look at retirement age.” That is a very narrow thing just on
CPP. If you add in OAS and you add in health care and other things, all of a sudden, that result is not the case. At any rate,
that is the end of the methodology and three other topics.

David Brown is next.

Mr. M. David R. Brown: Thanks, Jim. I am going to go pretty quickly through my piece of this. We would like to have some
time for questions and discussions. What I intend to cover is the section of our report which dealt with part of the terms of
reference on Section 3: Professional Standards of Practice. The question on the terms of reference was: “Was the work on AR
17 completed in compliance with relevant standards of practice?” The other issue concerns the assumptions to which we have
been referring, indirectly, in the earlier parts of our presentation. We could spend the rest of the day talking about that (if we
had the rest of the day), and so I am going to have to go fairly quickly through this piece.

As some of you may know, we don’t have anything comparable to the standards of practice that we have for life insurance work
or pension work for the work that is done on programs of social insurance, like the CPP. There is a standard in the US which
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the Actuarial Standards Board adopted fairly recently. We looked at the CIA Rules of Conduct and, obviously, there are some
general rules like: “performing services with integrity, skill and care,” “performing services only when qualified to do so,” and
“the report should include description of data, assumptions, and methods.” It was fairly obvious to us that those were all well
met by AR 17. You could dig into the pension valuation standards on issues like data and assumptions and reporting but, again,
we felt that the standard of the work in AR 17 met those requirements quite well. We looked at the US standard and we concluded
that AR 17, if that standard had applied to it, would have met it.

The US standard is an interesting thing to read when you are doing this kind of exercise but it didn’t even take us to a
recommendation that we should have a similar standard up here. There is no evidence that a separate standard for that kind
of work is really necessary. Our general conclusion was, in relation to our terms of reference, that the work on AR 17 was, in
fact, in compliance with the standards of practice that are in existence and relevant.

Perhaps the more interesting question, or substantive question – although I don’t dismiss the importance of the previous one
– was about the assumptions. I think you probably have sensed by now that the model used for this piece of work is very
complex. The eight assumptions that we reviewed – not all the assumptions, by any means, but the ones that were identified
in the report and which we felt were the major groups of assumptions – were subdivided, as is generally done, into demographic
and economic assumptions. The approach that has been taken historically, since the establishment of the CPP and previous
actuarial reports, has been to use best-estimate assumptions. That is, they are assumptions that, in the judgement of the actuary,
are as likely to be conservative as liberal – trying to hit it in the middle. Because of the nature of the exercise, which is much
longer term than most actuarial work, that long-term historical data is given probably more weight than we would typically
give it. In order to bridge what is going on in the current environment and the best-estimate of what is likely to take place
in the long term, a select and ultimate approach is generally adopted to get something that is very close to current experience
in the short term and gradually trending into what is expected in the long term. I don’t need to remind this audience, but we
did make the observations in our report that there are no unique, correct answers to the questions that are raised. We think
you have to keep that in mind as you are going through looking at each of the assumptions separately and in the aggregate.
There is some evidence that some of the controversy had been caused by the fact that the readers of the report thought there
was a right answer.

Of the demographic assumptions for this program at which we looked, the key ones are the first three: the fertility, the migration
and the mortality assumptions. Those are used to develop projections of population over the period from now until the year
2100. I will be reviewing what we said about each of them briefly. A fourth assumption that we categorized as demographic
is the incidence of disability. That doesn’t bear directly on the population projections but it does bear, obviously, on the cost
of a portion of the program.

The economic assumptions are the usual ones, although the employment assumption is an unusual one. It is not one at which
you normally have to look when you are doing most pension plans. But the increases in real wages, price inflation, and the
rate of return on investment were all examined as well.

For the demographic assumptions, the approach is to make two sets of assumptions. Remember that the CPP doesn’t cover
Québec. The technique involves developing a set of assumptions for Canada as a whole including Québec, and then a second
set of assumptions just for Québec (QPP). Population projections are derived by subtracting Québec from the projections for
the total. It gave us some interesting food for thought in comparing what the chief actuary did in AR 17 with what was done
by the actuary of the Québec Pension Plan (whose most recent report was authored by the new chief actuary, incidentally) to
see where there might be some room for differences of opinion.

The fertility and mortality assumptions were both lower in AR 17 than they had been in the previous reports. There was historical
evidence for both of those and the effect of them is to make the plan more costly, or to increase the contribution rate in terms
of the percentage of payroll. This result is because of a declining base projected out for the benefits that have been promised
to earlier generations. The acting chief actuary looked at extensive evidence on these assumptions. These are very long term
in their effect and there is a lot of research and scholarship going on, particularly on the very long-term mortality trends, and
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the acting chief actuary had reviewed that and taken it into account in his own way. There is obviously some room for differences
of opinion there but we were satisfied that both the fertility and mortality assumptions were well within the reasonable range.

The immigration assumption – and Jim has already made some reference to this – is even more difficult than the other two
because it is subject to environmental factors that are very difficult to predict. The assumption that was adopted for AR 17
was a net annual immigration rate to Canada of 0.6% of population and a net migration from Québec to other provinces, which
is also an explicit assumption in the model, of 10,000 per year indefinitely. The level that had been assumed in the last number
of valuations or actuarial reviews was 0.4% per year for the population as a whole and zero from Québec after 2009. The change
is significant and it reduced the steady-state contribution rate by 0.5% of earnings. The impact on the pay-go rate in 2100 was
a reduction of 0.9%.

The rationale that was presented in the report was that they were attempting to take account of returning immigrants for the
first time. They were consistent with experience of the last 10 to 15 years, which is a relatively short horizon in the context
of the CPP, and it reflects government policy that was adopted in 1994. Statistics Canada also does population projections and
they have to make an immigration assumption, and this assumption was consistent with what Statistics Canada was doing.

We didn’t find that rationale too persuasive. This is the one assumption where we did have some real reservations and we
expressed them in the report. The assumption has been at 0.4% basically since 1988 in AR 11; it was even lower than that in
previous reports. The change in the assumptions, we thought, gave too much weight to a relatively short-term review of
experience and to the change in government policy. Changes in government policy can occur at least as often as changes in
government and sometimes more often, and we thought there should not really be too much weight attached to the 1994 change
in the policy of the current government. Lastly, by talking with Statistics Canada and investigating their work, their projections
only go about 15 or 20 years. They don’t do very long-term projections, and they were quite concerned about their own
assumption and had some plans to revise it. So, we didn’t think that provided very strong supporting evidence, either. In the
end, we expressed the opinion that, if you had to pick a best-estimate assumption for net annual immigration, we would have
chosen something like 0.5%. I will come back at the end of my presentation to explain how that fit into our overall opinion
on the assumptions.

To briefly discuss disability incidence, this was also changed quite substantially. Disability incidence takes the form of rates
that apply by age and sex, but that is reduced into a single number for purposes of comparison. The rate was 3.5 disabilities
per 1,000 workers in AR 17 compared to 5.0 in AR 16, and 5.5 in AR 15. However, we thought there were pretty good reasons
for that decrease. First of all, they have adopted a much stricter adjudication rule. The anecdotal evidence is that they are not
being applied uniformly across the country, but at least the rules are now stricter. In particular, there was a fairly major change
in the qualification rules in Bill C2. It is no longer as easy to qualify for a disability pension under the CPP as it was when they
were doing the previous actuarial reviews. The effect of the change was to reduce the steady-state contribution rate by about
0.6% of earnings. That was actually the largest single factor in the reduction from 9.9% to 9.8% between this report and AR
16. We thought it was quite reasonable given the changes that had been made in the program.

The economic assumptions are almost impossible to describe briefly. There is a feature of the model that factors-in the
experience of the past and the assumptions for the future almost simultaneously to develop projections of the age/sex groupings
that have earnings in a given year. They call this process “pro-ear,” and it is a key determinant of the contribution base for
the program. It reflects not only employment, which is the thing that people think of primarily, but also things like trends
in early retirement, longer periods of formal education, and higher rates of labour force participation by women. It is a very
complex thing to deal with. In AR 17, the rates are lower than those in AR 16 because that is reducing your contribution base
and that has the result of increasing the contribution rate. The pay-go rate for 2000 is higher by 0.5%, but the long-term effect
to the pay-go rate in 2100 only differs by 0.1%. The steady-state rate was increased by 0.2% on this particular assumption
change. Our opinion was that the adjustments that were made were a valid result of the model they were using, and we liked
the model. There is still some development work going on in consultation with the Department of Finance, but we found it
to be in the reasonable range.
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On real wages, the assumption for AR 17 was a 0.6% increase in 1998, grading up to 1% in 2003 and later. The most recent
reports use 1% throughout. We looked at the CIA Report on Economic Statistics and it shows rates as high as 1.4% on the
average over the whole period covered by that report, and somewhat lower rates on shorter periods. The opinion we came to
was that 1% was probably a reasonable assumption, but it was a bit on the conservative side in terms of what they are doing
in the QPP and the evidence we could get as to what the most commonly used assumptions are in the valuations of pension
plans in the private sector.

On price increases, inflation has a somewhat counterintuitive effect in this plan. If you increase inflation, it increases both
contributions and benefits, but, in the end it reduces the steady-state contribution rates. Higher inflation is felt earliest at the
contribution end, and so it pumps up the contribution base. Only at a later stage when the people have started to retire do
you get the effect of the higher benefits. The assumption that was adopted here was 1% in 1998, grading to 3% in 2003 and
later. That compares with 3.5% that was used as the ultimate rate in the two most recent reports. Again, we looked at the CIA
Report on Economics Statistics and found that the ranges have been quite a bit higher, particularly in the last 25 years. The
change that they made increased the steady-state contribution rate.

The next assumption is the real rate of return, and it is a major assumption for funded private sector programs. Up until very
recently, it has not been an important assumption for this program because it doesn’t have very much in the way of assets.
However, with the coming of Bill C2 and the intention to fund at a higher level and on a more stable contribution rate, this
is now a more important assumption. If the program were completely unfunded, we wouldn’t even have to bother with it. With
steady-state contributions, we get a fund in the order of five to six years of benefit payments in the long term. AR 17 used
an assumption of 4% for the CPP fund and had a separate assumption for the operating balance, which is the short-term money
flowing into the system from contributions and out into benefits. The average rate was actually about 3.88%. That is the same
assumption that was used in AR 16, which was the report that was done to identify the impact of Bill C2. In AR 15, which
was the last regular actuarial review, the assumption was 2.5%, but that was under the old investment policy of lending money
to the provinces.

The rationale that is given in the report for the assumption that was adopted was that the QPP fund, the Caisse de Depot, which
has been in operation for some decades now, uses an assumption of about 4%. So, as far as anybody could tell at the time this
report was being done, the investment program for the CPP fund will likely look quite a lot like the Caisse de Depot program,
investing in real assets. The CIA Report on Economic Statistics shows an average real return for large private plans of nearly
5% for the last 25 years. In the report, they constructed a rather peculiar hypothetical portfolio – it was peculiar in the
proportions, we thought – but they took some mortgages and some bonds and some Canadian equities, and some U.S. equities,
and they were able to demonstrate that the portfolio would, over the long term, likely produce a real rate in the order of 4%
to 5%. Lastly, there are, in the marketplace, indexed federal bonds that have been yielding around 4% real for most of their
lifetimes.

Our observations were that there was good reason for the acting chief actuary to be cautious. At the time he was setting the
assumption, not much was known about how the CPP investment program was going to be organized and how it would actually
function. But we thought the rationale they gave would actually justify using a higher assumption than 4%. For example, indexed
bonds are basically just like a floor. If indexed bonds give you 4%, then any kind of management or any kind of riskier investment
should give you something higher. Our opinion was that the acting chief actuary’s assumption for the real rate of return is in
the reasonable range, but we would have chosen a higher rate, perhaps something like 4.25%.

I am going to finish off with a summary of our comments on the assumptions in the aggregate, which is what we thought was
really important. You arrive at the aggregate by looking at the assumptions one at a time, but then you try and draw some
conclusions about whether or not they are reasonable in the aggregate. We felt that seven out of the eight assumptions were
explicitly reasonable, independent of the others. They were based on past CPP experience and other relevant data. They made
comparison with the QPP, which is almost the only place you can look for something that is really comparable.
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The prevailing practice for large private sector and provincial public sector plan valuations, at which we also looked, seemed
to support the assumptions that were adopted to the extent that they were needed in those other valuations. The one exception
was net immigration, and we have already described our reservations there, and how our preferred assumption would have
increased the steady-state contribution rate by about 0.2% of earnings. Having said that, we felt that there was conservatism,
particularly in the real rates of investment return and in the wage increases compared to what you might describe as best
estimates. Removing the conservatism from these assumptions would have reduced the steady-state contribution rate by about
0.3%, made up of 0.1% for the rate of return and 0.2% for the wage increases.

In summary, we concluded that the assumptions, in the aggregate, result in a steady-state contribution rate that is equal to
a rate that would result from a set of assumptions, each of which is independently reasonable. That may be a roundabout way
of saying it, but that was our conclusion, and, generally, it is the same thing as a clean opinion.

In order to wrap up here, Rob is going to take an overview of the results and has some additional comments on what has taken
place since our report was submitted.

Mr. Robert C. Dowsett: In brief, the summary opinion that we put in our report says that the professional experience of the
ACA and staff was adequate. The work was completed in compliance with relevant standards. The acting chief actuary had access
to the required information apart from the work on net immigration. Tests and analysis of data were as expected. AR 17
communicates results fairly. The methods and assumptions used were reasonable except for the assumption on future net
immigration, which we believe was too high. However, as David said, in two economic assumptions, there were sufficient
margins to offset the negative margin in the net immigration assumption. The contribution of 9.8% for 2003, and later, is equal
to a rate that would be calculated using assumptions, each of which, in our opinion, is reasonable. AR 17 was competently
prepared and presents a reasonable set of results. We have made a number of recommendations for improvements in the process
of preparing and presenting actuarial reports.

On November 19, 1999, we received the Superintendent’s response to our report. It can be found on OSFI’s website. Generally,
it is supportive concerning our report. The Superintendent gave assurances that 12 of the 13 recommendations would be acted
upon, at least in part. On May 4, 2000, Jean-Claude Ménard, the new chief actuary, advised us of actions already taken in response
to our recommendations.

• The Superintendent disagreed with Recommendation Number 1, to consider moving the chief actuary’s office out of OSFI and
having it report to the Minister of Finance. However, we have heard from M. Ménard that plans are in place to move the office
of the chief actuary budgeting from an appropriations basis to a full cost-recovery.

• On Recommendation Number 2, more resources for inter-valuation studies, he said staff working on the CPP would double and
already 3.5 full-time equivalents have been added.

• On Recommendation Number 3, establish an advisory panel, he agreed that the chief actuary could consult experts and try
seminars. On March 17, 2000 one such seminar was held. It was quite a successful seminar and another is set for November
10, 2000.

• On Recommendation Number 4, get better data on contributions from Revenue Canada, he agreed and new data is now coming
monthly to the chief actuary’s office from Revenue Canada (or Canada Customs and Revenue Agency as it is now called).

• On Recommendation Number 5, get better data on migration, he promised that the chief actuary would work more closely with
Statistics Canada, and meetings have been held with Statistics Canada and improvements initiated.

• On Recommendation Number 6, broaden the sources of data and information for assumptions, he agreed that the chief actuary
should attempt this and steps are being taken. The seminars with outside experts may help in identifying new sources.

• On Recommendation Number 7, improve methodology, he agreed and noted that research and stochastic processes was in the
chief actuary’s business plan and the chief actuary reports that this is being done.
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• On Recommendation Number 8, encourage HRDC to investigate under-utilization of some of the CPP benefits, he agreed and
said that HRDC was taking steps on a national outreach.

• On Recommendation Number 9, produce combined sensitivity tests, he noted that he and the chief actuary had agreed to develop,
in the next actuarial report more plausible combined high-cost and low-cost estimates.

• On Recommendation Number 10, continue to calculate best-estimate, steady-state rate independent of high cost and low cost,
he agreed and noted that the chief actuary agreed also.

• On Recommendation Number 11, adopt a rigorous peer review process, he agreed that independent post-release review was
appropriate. Regarding an internal pre-release review, he didn’t like the idea, but indeed, the chief actuary reports that it is being
planned.

• On Recommendation Number 12, regarding the Executive Summary, he agreed.

• On Recommendation Number 13, publish in separate volumes, he agreed that user-friendliness would be considered for the
next AR. The chief actuary has reported that an improved shorter version is being studied and a professional publicist may be
consulted.

That is the completion of our review.

Moderator Morse: Well, thank you very much, all three of you, for a very complete report and also for a job well done on behalf
of the profession as well as yourselves. We have time for a few questions. Please use the microphone, identify yourself, and
please try to keep your questions fairly short so that we can get more than one or two in.

Mr. A. Kim Young: Would you say that the assumptions that were used were best-estimate assumptions and that there are
no margins for adverse deviation?

Mr. Brown: Not deliberately.

Mr. Young: So, would the report say why there would be no margins for adverse deviation, or should the CPP valuation not
be subject to our standard of practice?

Mr. Brown: I think you will find that, around the world, the standard of practice for social insurance plans is to use estimates.
There is a different standard of practice for social security and government programs than there is for private sector plans.

Mr. Louis Doiron: I have just one comment and a question. I know models similar to this are used frequently by P&C actuaries,
and so I am not surprised that such a model has been used. We are less used to this on the life side, but the rates we are paying
on group rates – for our car insurance, for example – use models similar to this.

In terms of the widows’ benefits, I am not sure that I understood correctly. I had the impression that you were saying the benefits
were underused because of lack of knowledge. If that is the case, it might be right to set up, in some way, an incurred but not
reported (IBNR) margin in the valuation, rather than assuming that those higher rates of usage are, in fact, not occurring.

Mr. Paterson: I think past experience will be only a very rough guide in this case because, once the under-utilization was noticed,
there were meetings with HRDC. They are going to try and improve the communication and improve the uptake so that the
future experience should be much closer to full utilization than the past. It will be a tough assumption until some experience
is gained under the new program, which has not started yet. In fact, it hasn’t yet finished being designed.

Mr. Brown: Any IBNR would be immaterial. It is a small benefit in a very large program, and it only affects the past.

Mr. Paterson: And it is the widowers who are not picking up the benefits, not widows.
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M. Doiron: Right, but it is under-utilization of benefits and so, in a way, the valuation is understated if in the future the reach
is improved and benefits are distributed at a higher level. Does the valuation assume that there should be a reduction of benefits?

Mr. Brown: Yes.

Moderator Morse: Are there any other questions?

Mr. Donald M. Smith: Can you share with us where the differences in opinion were with the previous chief actuary with respect
to the methods and assumptions?

Mr. Brown: As was mentioned, we asked Michel Montambeault, who worked with Bernie Dussault and with the acting chief
actuary on the eventual results, “What differences were there?” One of the things we were trying to do is to see whether those
differences played any part in his dismissal. We were puzzled, frankly. We didn’t think that there were significant differences.
There were some – no question. But at the time that the dismissal occurred, the report was not yet complete. There were a
couple of areas that were under discussion. There were, I think, some differences of opinion internally in the office of the chief
actuary. Personally, I came to the conclusion that the dismissal couldn’t be traced to a professional problem, if you want to
call it that.

It is very difficult to comment on this because it is in the courts now, but we understand that there were very sharp differences
of personality – very strongly held views on various things that you and I might not think were all that important. The
suggestion that there was pressure on M. Dussault to do something that he didn’t want to do did not add up as far as I was
concerned.

Mr. Paterson: We saw no evidence of that.

Moderator Morse: We will take one last question.

Mr. David J. Congram: I was interested, Jim, in your comment regarding the question as to whether the report led the
government to stop being concerned about the rising costs of retirement benefits. I guess that sort of led me to another point,
which is whether the report in itself, in your judgement as a panel, does provide full information to the government in terms
of this particular plan.

Mr. Paterson: I think it is a very full report. It is hard to find anything missing. It is easy to miss the forest for the trees because
there is so much detail in the report. It is a very fine, delicate balance that just happens to be struck. We had no further
recommendations for additional work. We did put in our two bits worth about how to interpret the report so that someone
might read it.

Mr. Brown: I think with these issues of stochastic methodology and more attention being paid to the reasonableness of the
sensitivity tests and the parameters that are adopted for the sensitivity tests, we hope that will convey to the government better,
and to all the politicians, the kind of questions that are being asked. When you ask what the Canada Pension Plan is going to
cost, it is a very uncertain thing, but how uncertain is it? If you could make that more clear in the report at the end of the
day, I think we would get better decision-making from the politicians.

Mr. Dowsett: This suggestion of a plausible high-cost assumption and a plausible low-cost assumption makes much more sense
than the high-cost and low-cost figures that are just the arithmetic sum of all the individually picked parameters.

Mr. Brown: The parameters are, obviously, not independent, and no work has been done in this report to deal with that lack
of independence.

Mr. Dowsett: I think that would help get the politicians off the notion that there is one figure, which is what is troublesome.
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I just want to make another comment to reinforce what David said about Bernie Dussault. Our meeting with him convinced
me that the issues that caused his dismissal hadn’t anything to do with the figures that he would have come up with had he
finished the report. I think the issues were not around the figures at all. Our report effectively says that.

Mr. Paterson: I have one other comment on the same point. The way in which we understand the work progressed was not
the usual way in which most pension actuaries work: They have done the previous valuation, they do the current valuation,
and then take the little slices in between and reconcile each of the changes between the first and the second valuation. In fact,
the process that had been M. Dussault’s practice for some time was that he started with the old valuation and he made one
change at a time to eventually get to the final one. At the time of his dismissal, he had only worked halfway through, and he
had done the factors which tended to raise the cost. Carrying on the same process by the same staff, whose instructions hadn’t
changed due to the change of chief actuary, brought some of the numbers down because they were looking at some of the
variables that just happened to produce such reductions. Our investigation indicated that there was a very innocent and
methodological reason why this published 10.2% number differed from the final number of 9.8%. In fact, we saw an interim
reconciliation done halfway through the work that produced the 10.2%, and they would only have looked at some of the variables.

Mr. Brown: It didn’t account for all the variables. It was incomplete.

Moderator Morse: We are going to have to cut this off since we are 10 minutes over time. I would like to very much thank
our panel. I also would like to observe that while it was not, I am sure, the intention of either the Institute or the three actuaries
before you (but perhaps it might have been one of OSFI’s hopes), the report that was produced removed the Canada Pension
Plan and all aspects of its funding from the front pages of the newspapers within about two weeks after it was published. I think
that is a tribute, not only to the work that was done, but also to the completeness of the report that was issued. I encourage
you to thank these gentlemen for their contributions today and to that report.


