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I n  T h i s  I s s u e  

R 
ecently Economica undertook a detailed re-evaluation of 

our recommendations concerning the discount rate. In this 

issue of the Expert Witness, we report our methodology 

and our =ndings. 
We argue that plainti>s have available two alternative methods 

of investing their awards for future losses. In the =rst, which we call 
the annuity approach, plainti>s use their awards to purchase life 
annuities or structured settlements. In the second, which we call the 
active management approach, plainti>s invest their awards in portfoli-
os of secure =nancial products, such as government bonds and “blue 
chip” stocks. 

We =nd that the real rate of return is higher using the active 
management approach than the annuity approach – approximately 
2.5 percent versus zero percent. At the same time, however, the risk 
that plainti>s’ investments will be depleted before they die is much 
greater if plainti>s manage their investments than if they purchase 
annuities. Accordingly, it may be that risk averse plainti>s would 
prefer to purchase annuities than to manage their own portfolios 
even if they earn a lower rate of return. 

We conclude that, as economists cannot know how risk averse 
individual plainti>s are, our role should be to calculate two values 
for each future loss – one using zero percent and one using 2.5 per-
cent. It will then be for the court to decide which  discount rate is 
relevant to the particular plainti> facing it. 

Economica News 

• Laura Weir presented a paper forecasting the educational 
attainment of  minors at the Canadian Institute of  Actuaries’ 
September 2016 conference on Actuarial Evidence in Toronto. 

• Christopher Bruce, Kelly Rathje, and Laura Weir have calcu-
lated the damages in two recent indigenous rights cases: 
Brown v Canada and Kelly v Canada. 

• We have recently updated our website, www.economica.ca, 
to make it much easier for users to search and use the almost 
150 articles and research reports that can be found there. 
Almost any subject of interest to the personal injury bar can 
be found there, from “aboriginal earnings” and “annuities”, 
through “orphaned minors” and “spoliation” to “uncertainty” 
and “wrongful birth”. 
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When calculating the lump sum award that is 
to replace a stream of  losses in the future, it is 
=rst necessary to determine the rate of  inter-
est, or discount rate, at which the award will be 
invested. In Canada, this rate is set equal to the 
real rate of  interest, that is, to the nominal (or 
“observed”) interest rate net of  the rate of  in-
Eation1. 

Whereas most provinces mandate the dis-
count rate that is to be used when calculating 
the present value of  future losses, Alberta has 
left the determination of  that rate to the 
courts. Accordingly, the testimony of  =nancial 
experts on this matter has become an im-
portant element of  most personal injury ac-
tions. 

Over the last forty years, Economica has 
made important contributions to the debate 
concerning the choice of  a discount rate. 
These contributions have come in the form of  
chapters in our textbook, Assessment of  Personal 

Injury Damages (now in its =fth edition), articles 
in this newsletter, and submissions to reviews 
of  the mandated rates in Ontario, Saskatche-
wan, and British Columbia. 

In this article, we argue that whereas virtu-
ally all =nancial experts (including ourselves) 
have implicitly applied what we will call here 
the active management approach to the determi-
nation of  the discount rate, it can be argued 
that an alternative technique, which we will 
call the annuity approach, is often more appro-
priate. 

In Section I of  this article, we describe 
these two approaches and investigate their rela-

tive merits. In Section II, we employ the princi-
ples developed in the =rst section, to examine 
how numerical measures of  the discount rate 
might be obtained when discounting two types 
of  future costs: medical expenses and losses of  
earnings. Finally, in Section III, we summarise 
our =ndings. 

In that Section, we argue that: 

• if  the plainti>  chooses to self-manage 
the investment of  his or her award, the 
appropriate discount rate (net of  inEa-
tion) is 2.5 percent; whereas 

• if  the plainti>  chooses to purchase a 
life annuity, or have the defendant pur-
chase a structured settlement, the appro-
priate discount rate (net of  inEation) is 
zero percent. We argue that it is to the 
advantage of  plainti>s to make this 
choice in most cases in which their losses 
are expected to continue into ages of  
high mortality (usually after age 75 or 
so). 

I. Two Approaches to Selecting the Discount 

Rate 

There are two broad approaches to the deter-
mination of  the discount rate: the annuity ap-

proach and the active management approach. In 
the former, it is assumed that plainti>s will use 
their lump sum awards to purchase annuities. 
In the latter, it is assumed that they will invest 
their awards in a portfolio of  stocks, bonds, 
mutual funds, and other =nancial assets. 

In this section, we de=ne the two ap-
proaches and investigate their relative merits. 
We conclude by identifying the circumstances 
in which each approach might be preferred to 
the other. 

Selecting the Discount Rate (2017) 

Christopher J. Bruce, Derek W. Aldridge, Kelly Rathje, Laura Weir 

1. The real rate of  interest is obtained by dividing (1 + 
nominal interest rate) by (1 + inEation rate) and 
subtracting 1.0. For example, if  the nominal rate of  
interest is 5 percent (0.05) and the rate of  inEation is 2 
percent (0.02), the real rate of  interest is [(1.05/1.02) – 1.0] 
= 0.0294, or 2.94 percent.  
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1. The Two Approaches De=ned 

The Annuity Approach 

If  the plainti>  has been awarded a lump sum 
award to replace a stream of  losses from the 
date of  trial until some speci=ed termination 
date – most often the plainti>’s projected date 
of  retirement or date of  death – he or she will 
be able to replace the future losses by purchas-
ing an annuity, usually from a life insurance 
company. This purchase can take the form of  
either a life annuity or, under the auspices of  
the court, a structured settlement. In either case, 
the plainti>  will receive a speci=ed stream of  
bene=ts until the termination date. 

The purchase price of  the annuity will be 
determined by three main factors: the value of  
the annual payments, the number of  years to 
the termination date (which will, in part, be 
determined by the life expectancy of  the plain-
ti> ), and the rate of  interest at which the insur-
ance company is able to invest the funds re-
ceived from the plainti>  (or defendant, in the 
case of  a structured settlement). 

It is this rate of  interest that is known as 
the discount rate. In the case of  an annuity, the 
discount rate is determined primarily by the 
requirement (arising both from regulation and 
accepted accounting practices) that the stream 
of  payments the insurance company has con-
tracted to make is matched by the stream of  
income that the company will receive from its 
investment. That is, at the time the annuity 
contract is signed, the insurance company will 
invest a suMcient amount, in secure =nancial 
instruments, that the income generated from 
that investment will be suMcient to fund the 
stream of  payments the company has contract-
ed to pay.  

What this implies is that for each promised 
future payment, the insurance company will, 
implicitly make a separate investment that will 
generate suMcient returns that it will be able to 

cover the contracted payment at the appropri-
ate date. For example, if  it has contracted to 
pay $50,000 per year for ten years, it will make 
ten separate investments, each of  which has a 
maturity value of  $50,000. 

The discount rate applicable to the pay-
ment that must be made one year from now is 
the interest rate currently available on one-year 
investments (such as one-year bonds); the rate 
applicable to the payment to be made two 
years from now is the interest rate currently 
available on two-year investments; etc. Thus, 
there could, in principle, be as many discount 
rates as there are time periods in the plainti>’s 
stream of  losses. (In practice, however, invest-
ments for more than ten or =fteen years tend 
to have the same interest rate, so a thirty-year 
annuity might require ten discount rates.) 

Note, =rst, that there is not “a” discount 

rate. Rather, there is one rate for each year 
over which the stream of  payments is to be 
made into the future. 

More importantly, note also that it is not 

necessary to “predict” the discount rate(s). As 
the investments are to be purchased today (i.e. 
at the date of  settlement), it is the interest rates 
that are available today that are to be used – 
and these rates are readily available. 

Structured settlement: If  it is assumed that a 
structured settlement is to be purchased, the 
argument concerning choice of  a discount rate 
is similar to that for a life annuity. Again, the 
insurance company will place the lump sum 
received from the defendant in a series of  in-
vestments, each of  which will mature on the 
date that the payment is due. As the insurance 
company can be expected, once again, to pur-
chase secure investments, the rates of  return 
that are currently available on such invest-
ments can be used to determine the discount 
rate(s). 
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The Active Management Approach 

Alternatively, the plainti>  might use his or her 
award to purchase a mixed portfolio of  =nan-
cial assets – for example, stocks, bonds, and 
mutual funds – selling and buying components 
within that portfolio as changes occur in =nan-
cial markets. Because the individual is continu-
ously selling old investments and purchasing 
new ones, the returns on those investments 
will reEect rising (and falling) rates that are 
available in the =nancial markets. 

The complication that this approach intro-
duces is that the rates of  return that will be 
available at the times the plainti>  reinvests his 
or her funds are not known at the time that the 
court award is made. These rates must be pre-

dicted – in contrast to the rates employed in the 
annuity approach, which are known at the time 
the award is made. 

2. Comparison of  the Two Approaches 

As the plainti>’s award is intended to replace 
an ongoing loss, it is important that the income 
the plainti>  receives from investment of  that 
award is suMcient, in each period, to provide 
the desired compensation. In turn, this requires 
that the rate of  return on that investment be as 
predictable as possible. The less predictable is 
the rate of  return, the less certain can the 
courts be that the award will be suMcient for 
its purposes. 

The predictability of  the rates of  return 
obtained under the annuity and active manage-
ment approaches di>ers with respect to three 
characteristics: volatility of  the rate of  return 
on the invested funds, uncertainty concerning 
the plainti>’s life expectancy, and protection 
against unanticipated increases in the rate of  
inEation. In this section, we compare the two 
investment approaches with respect to each of  
these characteristics in turn. 

 

Volatility 

The volatility of  a class of  investments refers to 
the variability in the rate of  return earned on 
those investments over time. According to one 
source: 

… volatility refers to the 

amount of uncertainty or risk 

about the size of changes in a secu-

rity’s value. A higher volatility 

means that a security’s value can 

potentially be spread out over a 

larger range of values. This means 

that the price of the security can 

change dramatically over a short 

time period in either direction. A 

lower volatility means that a secu-

rity’s value does not Euctuate dra-

matically, but changes in value at a 

steady pace over a period of time. 

[investopedia.com, emphasis added] 

The more volatile is the price of  a security, 
the more likely it is that the rate of  return on 
that security will deviate from its long run av-
erage. In some periods the return will rise 
above the average and investors will experience 
a windfall; but in other periods, the return will 
fall below average and investors will experience 
a shortfall. 

In the very long run, high returns and low 
returns may average out, and the rate of  return 
obtained will trend towards the long run value. 
However, many plainti>s do not invest for a 
period long enough that they can be con=dent 
that the rate of  return on investment of  their 
awards will settle on the long run average. This 
will particularly be true if  plainti>s are unlucky 
enough to make a major investment shortly 
before markets enter a sharp downturn such as 
was experienced in 2008, (or lucky enough to 
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Life Expectancy 

Assume that a plainti>  will require medical 
expenses of  $50,000 per year for the rest of  his 
life. In a personal injury action, his award will 
be calculated to ensure that if  he invests that 
amount in a fund composed of  secure invest-
ments, it will provide $50,000 per year for the 
lifetime of  the average Canadian of  his age and 
sex. For example, if  he is a 50-year-old Canadi-
an male his life expectancy is approximately 31 
years, to age 81. Thus, his award will be calcu-
lated to ensure that he can remove $50,000 per 
year until his age 81, at which point the award 
have been drawn down (approximately) to ze-
ro. 

This puts the plainti>  in a quandary: that 
the life expectancy of  50-year-old males is 31 
years implies that (approximately) half  of  50 
year old males will live longer than 31 years 
(and half  less than that). Thus, if  the plainti>  
spends $50,000 per year on medical expenses 
there is a 50 percent chance that his investment 
fund will be exhausted before he dies. 

Alternatively, if  he spends less than $50,000 
per year, to leave money in the fund for the 
possibility that he will live beyond age 81, he 
will have insuMcient funds in every year to pay 
for his required expenses. Even if  it happens 
that the plainti>  lives less than 31 years, he will 
have been inadequately compensated for his 
necessary expenses, because he will have been 
taking the (reasonable) precaution of  spending 
less than $50,000 per year to create a bu>er for 
the possibility he will live longer than average. 

In short, if  plainti�s invest their awards in 

actively managed investment funds, it is virtual-

ly certain that their awards will be insu cient to 

compensate them fully. 

Furthermore, it can easily be shown that 
this outcome also arises when the amount to 
be replaced is a loss of  income – although the 
shortfall will be less in this case than in the case 
of  most medical expenses, because the impact 

invest shortly before an upturn, such as in 
2010). 

To avoid the uncertainty that may result if  
the plainti>’s award is invested in volatile =nan-
cial instruments, it is often recommended that 
they concentrate their investments on secure, 
non-volatile stocks, bonds, and mutual funds. 
The Canadian courts have con=rmed this rec-
ommendation. For example, in its seminal deci-
sion in Lewis v. Todd (1980 CarswellOnt 617), 
the Supreme Court of  Canada approved of  an 
expert witness’s use of  “high grade invest-
ments [of] long duration.” [para. 17] 

Investments in life annuities o>er the low-
est volatility possible: essentially, the rate of  
return is guaranteed as long as the insurer, and 
its re-insurers, remains viable. 

Investments in an actively managed portfo-
lio experience two forms of  volatility that are 
not found with annuities. First, all but the most 
conservative, high grade investments experi-
ence variations in returns from year to year. 

Second, even if  a sophisticated investor 
could avoid most year-to-year variations in the 
rate of  return, no investor can protect him- or 
herself  against variations that occur due to 
long-term changes in the economy. For exam-
ple, assume that it had been anticipated that 
the plainti>  would be able to obtain a two per-
cent rate of  return on investment of  his/her 
award, because the economy was expected to 
grow at that rate. If  broad economic funda-
mentals should change, such that long run 
growth fell to one percent per year, it is unlike-
ly that the individual investor would be able to 
maintain a two percent return on investments. 

To conclude, if  the goal is to minimize vola-

tility in the returns on the plainti�’s invest-

ments, life annuities and structured settlements 

are superior to active management, especially in 

the long run. For short periods of  time, perhaps 
=ve or ten years, an actively managed 
“portfolio of  high grade investments” may 
o>er almost as much security as an annuity. 
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of  mortality is much lower when the loss con-
tinues only to retirement ages (when mortality 
rates are still low) than when it continues to 
the end of  life. 

If  the plainti>’s award is placed in a life an-
nuity or structured settlement, however, pay-
ment of  the desired annual compensation will 
be guaranteed from the date of  settlement to 
the end date of  the compensation period. 

In short, whereas a life annuity will pay the 
plainti>  an amount equal to his or her loss in 
every year, an award invested in a portfolio of  
funds will, in most cases, undercompensate the 
plainti>. This under-compensation will often 
be less when the award is intended to compen-
sate for a loss of  earned income than when it is 
to compensate for long term costs of  care. 
Thus, on this ground, life annuities are slightly 
preferred to mixed portfolios of  investments 
when there has been a loss of  earnings; but 
annuities are de$nitely preferred when there is a 

long-term requirement for payment of  medical 

expenses. 

Unanticipated In3ation 

A drawback to the annuity approach is that the 
stream of  income that it provides may prove to 
be inadequate if  inEation rates rise unexpected-
ly. For example, if  an annuity provided for 
$10,000 per year, increasing each year at two 
percent (to allow for anticipated inEation), it 
would pay $12,190 in year ten. But if  inEation 
proves to be four percent per year, the plainti>  
will require $14,800 in year ten to buy what 
$10,000 would have bought in year one. The 
annuity will pay $12,190 when $14,800 is re-
quired. 

It is often possible to buy annuities whose 
annual payouts increase with the actual rate of  
inEation. However, as the risk facing the sellers 
of  annuities is quite high in this case, the price 
of  these annuities may be higher than many 
buyers are willing to pay. 

An alternative method of  protecting 
against the e>ect of  unanticipated inEation is 
to invest in an actively managed portfolio of  
assets. Under this approach, the individual is 
assumed to buy and sell =nancial assets on a 
continuing basis, replacing low-earning assets 
with higher-earning ones as market conditions 
change. If  inEation increases, so will the re-
turns on investments, particularly bonds, al-
lowing the plainti>  to maintain a real rate of  
return (i.e. a rate net of  inEation) that is con-
sistent over time. 

On this ground, if  the rate of  inEation can-
not be predicted easily, the active management 
approach may be preferred to the annuity ap-
proach. However, central banks around the 
world have become convinced that one of  their 
primary functions is to maintain a steady, low 
rate of  inEation. The Bank of  Canada, for ex-
ample, has successfully targeted a rate of  two 
percent since the early 1990s. This policy has 
been so well received that virtually all =nancial 
analysts expect this rate to be maintained well 
into the future. 

As there is no reason to expect that the fu-
ture rate of  inEation will deviate signi=cantly 
from the rate that has been experienced for the 
last twenty years, there is little reason to base 
the selection of  the investment approach on 
the need to protect against unanticipated 
changes in the rate of  inEation. 

We conclude, therefore, that the ability of 

the active management approach to provide pro-

tection against unanticipated in(ation does not 

o�er a compelling reason to choose that ap-

proach in preference to the life annuity ap-

proach. 

3. Summary 

We summarise this section by investigating the 
merits of  using the two investment approaches 
to replace (i) costs of  medical care and (ii) loss-
es of  earnings. 



7 

Economica Ltd. 

The Expert Witness   Spring 2017 

Costs of  Medical Care 

For two reasons, if  the plainti>’s award is in-
tended to provide compensation for medical 
expenses, particularly expenses that extend 
well into the future, we recommend that the 
award be invested in a life annuity (or struc-
tured settlement). First, as medical expenses 
are often required for the plainti>’s entire life, 
it is important that the award is able to provide 
bene=ts should the plainti>  live beyond the 
average life expectancy. Whereas this can be 
achieved easily using a life annuity, it cannot be 
done through the active management ap-
proach. 

Second, as the requirement for medical ex-
penses often extends many decades into the 
future, the returns on awards invested in active-
ly managed funds may be subjected to signi=-
cant volatility, hence placing the risk of  inade-
quate compensation on the plainti>. The re-
turns on a life annuity, however, are guaranteed 
by the insurer, thereby removing the risk of  
volatility from the plainti>. 

The contrary argument, for using the ac-
tive management approach to the funding of  
future medical expenses, is that this approach 
allows for protection against unanticipated in-
Eationary changes. We have argued, however, 
that such changes are not expected to be so 
large as to counter the arguments for use of  life 
annuities. Furthermore, if  the courts decide 
that inEation is likely to become an important 
factor, they can require that plainti>s purchase 
inEation-protected life annuities. 

We conclude that, in most cases, it should be 

assumed that when the plainti�’s award is to 

provide for medical expenses, it will not be in-

vested in actively managed funds but will, in-

stead, be used to purchase life annuities. The 
exception occurs when medical expenses are 
required for only a short period of  time. 

 

Loss of  Earnings 

When the purpose of  the plainti>’s award is to 
replace a future stream of  lost earnings, the 
argument in favour of  life annuities is weaker 
than it was with respect to medical expenses. 
The reason for this is that earnings losses will 
generally end at an age at which the annual 
rate of  mortality is still quite low. 

For example, as we argued above, if  a 50-
year-old man has a life expectancy of  81, there 
is (approximately) a =fty percent chance that he 
will live beyond that age and will exhaust any 
award for medical expenses. Assume, however, 
that that individual had planned to retire at age 
60, bringing any loss of  earnings to an end at 
that age. As the probability of  dying before age 
60 is very small, the di>erence between an 
award that allowed for that probability and one 
that did not would also be small. Thus, any 
“error” that arose from using the active man-
agement approach might be compensated by 
other factors. 

If  we assume again that the risk of  unex-
pected changes in inEation is small, then the 
primary di>erence between the annuity ap-
proach and the active management approach 
(with respect to losses of  earnings) will arise 
with respect to volatility. On this basis alone, 
the annuity approach will be preferred as it 
o>ers less risk that an unanticipated fall in in-
terest rates will leave the plainti>’s award inad-
equate. 

However, it is possible that this uncertainty 
concerning the rate of  return on investments 
might be o>set if  the active management ap-
proach provided higher average rates of  return. 
For example, if  those rates were two or three 
percentage points higher than those o>ered by 
the sellers of  life annuities, plainti>s might pre-
fer to manage their own funds rather than rely 
on an annuity. 

For this reason, we suggest that the active 

management approach be employed only if  it is 
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clear that the plainti� does not wish to invest his 

or her award in an annuity (as, in this case, the 
plainti>  has signaled that the rate of  return on 
actively managed assets is high enough to com-
pensate for the increased risk). 

II. Evidence Concerning the Value of the 

Discount Rate 

1. The Annuity Approach 

If  it is assumed that the plainti>  will purchase a 
life annuity, the appropriate discount rate will 
be the rate(s) of  return that life insurance com-
panies use when pricing those annuities. In this 
section, we argue that these rates will approxi-
mate the rates of  interest that are available on 
Government of  Canada bonds of  the appropri-
ate durations. 

In Table 1, we summarise those rates for 
=ve-year, ten-year, long-term, and real rate of  
return bonds and for GICs of  one-year, three-
year, and =ve-year terms. In this table, the term 
“long-term bond” applies to government bonds 
with maturation dates of  =fteen years or more. 
“Real rate of  return bonds” are bonds whose 
rate of  return is speci=ed as a =xed value (the 
real rate of  return) plus the actual rate of  inEa-
tion. Thus, for example, if  the =xed value is 1.0 
percent and the rate of  inEation proves to be 

2.5 percent, the bond will pay (approximately) 
3.5 percent2. 

Table 1 reports both the nominal 
(observed) and real (net of  inEation) rates of  
return on =ve- and ten-year bonds, long-term 
bonds, and GICs. In each case, the real rate has 
been calculated by reducing the nominal rate 
by the expected rate of  inEation, two percent3. 
As the interest rate on real rate of  return bonds 
is reported as a real rate, we report only the 
real rate of  return on those bonds. 

In Table 1 it can be seen, =rst, that the real 
rates of  return on government bonds increase 
as the duration of  those bonds increase; thus 
con=rming that there is not a single discount 
rate but rather a di>erent rate for each length 
of  investment. 

Second, it is also seen that the real interest 
rates on secure bonds have not recently risen 
above 0.5 percent for investments of  any dura-
tion; and have risen above 0.0 percent only on 
real rate of  return bonds. 

Our contention is that these rates can be 
used as indicators of  the rates at which life in-
surance companies will invest the funds they 
receive for life annuities and structured settle-
ments. We can test this contention by compar-
ing the interest rates employed to determine 
the prices of  structured settlements against the 

2. The exact formula for the determination of  the interest rate in this case is (1.01 x 1.025) - 1 = 0.03525; or 3.525 
percent.  

3. We discuss the choice of  a two percent rate of  inEation in Section II.2, below.  
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rates reported in Table 1.  
This we have done by obtaining quotes for 

several alternative structured settlements. 
From these we have been able to determine the 
interest rates that were employed to obtain 
those quotes. In Table 2 we report six such 
structured settlements, for males receiving 
$1,000 per month ($12,000 per year). 

Three scenarios represent payments that 
end at age 60 and three represent payments 
that continue to the date of  the plainti>’s 
death. (Those that end at age 60 are assumed 
to be typical of  awards for loss of  earnings; and 
those that continue for life are assumed to be 
typical of  awards for medical expenses.) The 
assumed ages for the plainti>s, at the date of  
trial, are, respectively, 20, 35, and 60. Further-
more, in each case we report quotes for both 
the situation in which the annual payment is to 
increase by two percent per year and for that in 
which it will increase by the actual rate of  in-
Eation. 

Column (4) of  Table 2 reports the quotes 
we received, assuming that the annual payment 
was to increase by the actual rate of  inEation; 
while column (6) reports the quotes assuming 
that the annual payment was to increase by 
two percent per year. Columns (5) and (7) then 
report our calculation of  the implied interest 
rates that were 
used to obtain 
the costs of  
the various 
annuities.  

For exam-
ple, the =rst 
=gure in col-
umn (4) indi-
cates that it 
would cost 
$489,176 to 
purchase an 
annuity that 
paid a male 

plainti>  $12,000 per year, indexed for inEation, 
for the next 40 years (i.e. from age 20 to age 
60). The =rst =gure in column (5) then indi-
cates that the insurance company that quoted 
this amount had implicitly assumed that its in-
vestments would earn an average real rate of  
interest, (i.e. nominal interest net of  inEation), 
of  -0.27 percent over the 40-year period in 
question. Similar costs and real interest rates 
are reported for the other eleven scenarios. 

Notably, in every case in which the pay-
ments were fully indexed for future inEation 
(column 5), the implied real rate of  interest 
was negative – between -1.24 percent and -0.27 
percent. It is only when the payments did not 
provide full protection against inEation – col-
umn 7, in which increases were limited to two 
percent per year – that insurers o>ered a posi-
tive real interest rate. Even then, rates were less 
than one percent. 

We would note that the implied discount 
rates of  the annuities presented in Table 2 are 
consistent with the implied discount rates of  
annuities o>ered  by private insurance =rms 
such as Sun Life Financial and RBC Insurance. 
For example, the Sun Life Financial annuity 
calculator indicates that as of  April 2017, a 
$1,000,000 annuity for a 50-year old female will 
provide an annual income of  approximately 

$41,819 per year 
(with no inEa-
tion adjust-
ment). This im-
plies a discount 
rate of  approxi-
mately 0.13 per-
cent. The annui-
ty calculator 
provided by 
RBC Insurance 
indicates that as 
of  April 2017, a 
$1,000,000 an-
nuity will pro-
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vide a 55-year old male with annual payments 
of  approximately $50,931 (with no inEation 
adjustment), for an implied discount rate of  
0.15 percent4. 

It is informative to compare the rates em-
ployed in the calculation of  structured settle-
ments (and private annuities) with the rates 
reported for government bonds, in Table 1. 
The two annuities with the shortest durations 
– ten years, from age 50 to 60 – had implied 
discount rates of  -1.24 and -1.02 percent, both 
very similar to the =gure of  -1.23 percent re-
ported in Table 1 for =ve-year bonds in 2016. 
Similarly, the two annuities with the longest 
durations – from age 20 for life – had implied 
discount rates of  -0.57 percent and +0.65 per-
cent, with an average very close to the =gure 
of  -0.08 percent reported in Table 1 for long-
term government bonds. 

We conclude from Tables 1 and 2 that, in 

cases in which the plainti� purchases a life an-

nuity or structured settlement – particularly one 

that is fully indexed for in(ation – the discount 

rate can be estimated with some accuracy from 

the real rates of  return currently available on 

Government of  Canada bonds of  appropriate 

durations.  

2. Active Management Approach 

In the active management approach, it is as-
sumed that plainti>s will re-allocate funds 
within their investment portfolios as conditions 
in =nancial markets change. Because these 
changes will be made in the future, the active 
management approach requires that estimates 
of  future rates of  return be calculated. 

In this section, we =rst identify the type of  
=nancial instrument in which we assume the 
plainti>  will invest. We then contrast two 
methods of  forecasting the rates of  return on 

those instruments. Finally, we provide esti-
mates of  those rates of  return. 

Selection of  the Appropriate Financial Instrument 

The courts have been clear that, as the lump-
sum award is intended to replace the plainti>’s 
lost earnings, the investments in the plainti>’s 
portfolio must not expose the plainti>  to un-
reasonable risk. For example, in its seminal de-
cision in Lewis v. Todd (1980 CarswellOnt 617), 
the Supreme Court of  Canada approved of  the 
expert’s use of  “high grade investments [of] 
long duration” [para. 17]. 

As the rates of  return on investments in the 
stock market have historically been very vola-
tile, it is usually recommended that plainti>s 
do not restrict their investments to equities. 
Table 3, for example, reports the value of  the 
Toronto Stock Exchange composite index for 
July of  each year since 2000. It can be seen 
there that rates of  return have been highly vol-

4. The annuity calculators are available on the websites 
for Sun Life Financial, www.sunlife.ca, and RBC 
Insurance, www.rbcinsurance.com. 
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atile, indicating that the rate available to an 
individual whose investments tracked the mar-
ket would have depended importantly on the 
year in which those investments were made. 
For example, whereas the nominal return on 
investment in such a portfolio would have aver-
aged 2.2 percent per year between 2000 and 
2015, a similar investment would have averaged 
6.2 percent per year between 2002 and 2015.  

In light of  this issue, two approaches might 
meet the court’s requirement that plainti>s 
invest in high grade investments: it could be 
assumed that plainti>s will purchase long-term 
Government of  Canada bonds; or that they 
will invest their awards in =nancial instruments 
that o>er higher yields than government 
bonds, but with greater risk – for example, in a 
mixed portfolio of  “blue chip” stocks, corpo-
rate bonds, and mutual funds. In the discussion 
that follows, we will consider both. 

Forecasting the Returns on Government Bonds 

Two methods have commonly been used to 
forecast the rate of  interest that will be availa-
ble on government bonds. The =rst of  these, 
the historical approach assumes that future rates 
will equal those that were observed in the past. 
The second, the e6cient market approach, as-
sumes that the rates that are currently available 
in the market reEect the rates that investors 
believe will prevail in the long run. We explain 
here why we prefer the eMcient market ap-
proach. 

The historical approach: A fundamental 
problem with the historical approach is that 
real interest rates have varied signi=cantly over 
the last sixty years. As can be seen from Table 
4, real rates were as low as 1.50 percent in two 
decades (1951-1960 and 1971-1980) and as high 
as 4.70 percent in two others (1981-2000). From 
this record, it would be possible to =nd support 
for almost any long-run rate between 2.0 and 
5.0 percent. 

More importantly, as indicated in Figure 1, 
real rates of  return have declined virtually con-
tinuously for the past twenty years, from ap-
proximately 5.5 percent to -0.5 percent. Even if  
it was to be argued that real rates of  interest 
will return to, say, 3.0 percent over the next 
twenty years, most plainti>s will experience 
rates of  return well below that over most of  
the period in which their award is invested.  

A third problem with the use of  historical 
rates is that there is no theory to support it. 
Adherents simply assume that because real rates 
took some value in the past, rates will return to 
that value in the future. Furthermore, they 
make this assumption in the face of  the long 
run decline in real interest rates reported in 
Figure 1. If  the markets expected the real rate 
of  interest to return to “long-run” levels soon, 
sophisticated investors would not continue to 
purchase =nancial instruments that paid long-
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run rates as low as -0.08 percent (Table 1). 
Finally, the evidence is not just that the real 

interest rate has declined signi=cantly; this de-
cline is consistent with theoretical predictions. 
Importantly, as central banks have adopted a 
policy of  maintaining inEation within a narrow 
band of  rates (in Canada, between 1.0 and 3.0 
percent), uncertainty about the rate of  inEa-
tion has been minimized. This reduction in risk 
has led to an increase in demand for bonds, and 
an associated reduction in real interest rates.  

The Congressional Budget OMce of  the 
United States also predicts that interest rates 
will be lower in the future than in the past, re-
sulting in part from slower growth rates of  
both the labour force and of  productivity, 
thereby reducing the rate of  return on capital; 
and in part from a shift of  income to high-
income households who tend to have high sav-
ings, thereby increasing the supply of  money 
to the bond market.  

The eMcient market approach: The second 
source of  information concerning future real 
rates of  interest is the money market. When an 
investment =rm that believes that inEation will 
average two percent per year purchases twenty
-year Government of  Canada bonds paying 
three percent, it is revealing that it expects the 
real rate of  interest on those bonds will aver-
age approximately one percent over those 
twenty years. Thus, if  the rate of  inEation that 
investors were forecasting was known, that 
forecast could be used to deEate the nominal 
rates of  interest observed in the market to ob-
tain the implicit, underlying forecasts of  real 
rates. 

A strong case can be made for using an ex-
pected inEation rate of  two percent. The rea-
son for this is that in the last decade the Bank 
of  Canada has not only made this its target rate 
of  inEation, it has been successful in keeping 

the actual (long-run) rate of  inEation very 
close to that target (which, in turn, has led 
most =nancial institutions to predict that future 
inEation will average two percent5). 

Furthermore, in choosing to target a low 
rate of  inEation, the Bank has been following a 
view that has achieved widespread acceptance 
in the economics community – that is, that 
control of  inEation, at a low level, should be 
one of  central banks’ primary roles.  

On this basis, at the end of  2016 the real 
rate of  interest on long-term government of  
Canada bonds appeared to be as little as 0.00 
percent. (See the =gures for long-term bond 
rates in Table 1.)  

An alternative approach is to rely on infor-
mation concerning bonds whose rate of  return 
is denominated in terms of  real interest rates – 
called real return bonds, or RRBs. By observing 
the rates of  return at which these bonds sell, 
the risk free real rate of  return that investors 
believe will prevail over the long run can easily 
be determined. That is, even if  plainti>s do not 
purchase RRBs, the real rate of  interest that is 
observed on those bonds provides an unbiased 
indicator of  the rate of  interest that is expected 
by sophisticated investors. In Table 1, it is seen 
that the return on these bonds has recently fall-
en to as little as 0.41 percent6.  

Forecasting Returns on a Mixed Portfolio 

Forecasting the returns on a conservative, 
mixed portfolio is complicated by the fact that 
there is no common agreement about what the 
components of  such a portfolio should be. 
Hence, not only is it diMcult to obtain the cur-
rent rates of  return on conservative invest-
ments, there is also very little information 

5. See Bank of  Canada, Expectations, http://
www.bankofcanada.ca/rates/indicators/capacity-and-
inEation-pressures/expectations/  

6. Note that, in virtually every year since 1998, the RRB 
rate has been very close to the nominal rate on long-term 
bonds minus two percent, i.e. to our calculated real rate 
of  return on long-term bonds. This is generally held to 
imply that investors have expected the rate of  inEation to 
be approximately two percent.  
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about how such returns have varied over the 
past. Both issues complicate the forecasting 
process. 

An approach that we suggest might miti-
gate this problem would be to rely on the rates 
of  return that have been available on conserva-
tive portfolios o>ered by Canadian banks. We 
have been able to obtain information about 
four of  these: the RBC Select Very Conserva-
tive Portfolio, CIBC Managed Income Portfo-
lio, TD Comfort Conservative Income Portfo-
lio, and ScotiaBank Selected Income Portfolio-
Series A. Although these funds di>er from one 
another in their details, they all have invest-
ment objectives similar to those stated for the 
RBC portfolio: 

To provide income and the 

potential for modest capital 

growth by investing primarily in 

funds managed by RBC Global 

Asset Management, emphasizing 

mutual funds that invest in =xed-

income securities with some expo-

sure to mutual funds that invest in 

equity securities. The portfolio 

invests in a mix of Canadian, U.S. 

and international funds.  

To achieve this goal, RBC invests primarily 
in bond funds. The result, seen in Table 5 be-
low, is that since its inception in March 2009 
this fund has consistently earned a nominal 
rate of  return between 2.5 and 5.0 percent – 
with one deviation, to 6.74 percent, in 2014 – 
suggesting a real rate of  return over that peri-
od of  approximately 1.0 to 3.5 percent. Table 5 
reports similar results for the other three port-
folios (again, with 2014 being the only year that 
each of  them achieved a nominal return that 
exceeded 5.00 percent). 

The volatility in the rates of  return on all 
four portfolios reported in Table 5 is considera-
bly less than that on investments in the Toron-
to Stock Exchange, as reported in Table 3. 

But that does not necessarily mean that 
plainti>s would be advised to invest in a con-
servative mixed portfolio. Although the returns 
on such portfolios may be higher than that on 
life annuities, the returns on the latter are =xed 
once they are purchased, and hence have lower 
(zero) volatility than the returns on all other 
investments. The question remains: do the 
higher rates of  return on mixed portfolios 
compensate the plainti>  for the higher volatili-
ty of  their returns? This is a question that can-
not be answered by =nancial experts, but only 
by the courts or government regulators.  

What Table 5 does suggest, however, is 
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that if  plainti>s had purchased mixed conserva-
tive portfolios in the last =ve years they would 
have achieved average nominal returns of  be-
tween 3.5 and 4.5 percent per annum – or ap-
proximately 2.0 to 3.0 percent in real terms. 
This suggests that 2.5 percent represents a con-
servative estimate of  the real rate available to 
plainti>s seeking conservative investments.  

III. Summary 

In personal injury and fatal accident actions, 
the plainti>s are assumed to invest their awards 
in such a way as to provide streams of  returns 
that will replace their future annual losses. 
Two factors may intervene to hinder plainti>s’ 
ability to achieve this goal. First, they may live 
longer than average. Second, the rate of  return 
on investments may fall below the level that 
was anticipated when calculating their awards. 
In both cases, the award will be exhausted be-
fore the plainti>’s death. 

One approach plainti>s can employ to 
avoid these problems is to invest their awards 
in life annuities or structured settlements, as 
these instruments guarantee a speci=ed annual 
payment for life, and as the rates of  return 
available on them are =xed. 

The drawback to annuities is that the inter-
est rates that insurance companies use to price 
their products are much lower than the rates 
of  return that have been available on conserva-
tive mixed portfolios of  =nancial assets. We 
showed in Section II that, whereas the implicit 
interest rates on life annuities are similar to the 
rates available on long-term Government of  
Canada bonds, or approximately 0.0 to 0.5 per-
cent, the interest rates available on conserva-
tive portfolios of  assets have been approximate-
ly 2.0 to 3.0 percent.  

If  a loss will not continue into the years 
beyond which mortality rates begin to rise sub-
stantially, the advantage of  buying a life annui-
ty may be relatively small compared to invest-

ing in a portfolio of  assets. In that case, it may 
be appropriate to assume that that the discount 
rate can be estimated from the return on a 
portfolio of  assets.  

If  the loss will continue into years of  high 
mortality, however, the bene=ts of  a life annui-
ty (protection against exhaustion of  the award) 
may exceed the costs (a lower rate of  interest).  

As it is only the plainti>  who can deter-
mine whether the bene=ts of  a life annuity ex-
ceed the costs, it seems appropriate that the 
discount rate be chosen based on the plainti>’s 
decision whether to self-manage the invest-
ment of  his or her award or to use that award 
to purchase a life annuity (or structured settle-
ment). 

• If  the plainti� chooses to self-manage his 

or her award, we recommend that the dis-

count rate be set at 2.5 percent.  

• If  the plainti� chooses a life annuity or 

structured settlement, we recommend 

that the discount rate be set at zero per-

cent.  

• We anticipate that plainti�s will make 

the latter choice in virtually all cases in 

which their losses will continue into years 

of  high mortality.  


