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Abstract

Valuing damage awards for personal injury or wrongful death requires the
application of finance theory to achieve a practical result. Methods for dis-
counting future earnings losses fall into two major categories: Current market
rates, which offer greater objectivity, and historical rates, which theoretically
offer greater stability of results by averaging away the effect of often volatile
"current" market conditions.

The purpose of this paper is to provide a unique ex post comparison of
damage awards using distinctive current and historical rates methods that
highlight the inherent differences between the two major discounting alterna-
tives. Current market rates methods are represented by a Treasury bond lad-
der with no instrument rollover, using initial market rates for both discounting
and investing damage awards. Historical rates methods are represented by
intermediate term government bonds; historical average five-year Treasury
yields are used for discounting the damage award, with annual bond rollover
required afterwards to maintain the award investment in comparable instru-
ments, creating realized total returns from investing. These alternative meth-
ods are compared, ex ante in terms of the present value of the awards, and also
ex post, in terms of how well each method's award, based on the same projected
lost earnings, is able to support paydowns based on actual lost earnings.

Key findings include: (a) both methods result in widely varying lump sum
awards; (b) the idea that historical rates offer greater stability of results over
time is empirically unsupportable; (c) that a good measure of methodological
accuracy is the relative variance in award present values observed by first dis-
counting and then subsequently investing under each method using the same
instruments; (d) that different economic conditions greatly affect the relative
ex post accuracy of each method; and (e) that neither method is very accurate
in projecting present value of earnings losses upon ex post analysis.

I. Introduction

The subject of how best to discount future economic losses in damage
award cases has been analyzed by forensic economists for many years. Alt-
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hough many variations of discount rate methods exist, the most common meth-
ods employed by practitioners fall into two main groupings: current market
interest rates and historical rate averages. Trends among the different meth-
ods have been tracked over many years via surveys of forensic economists. In
the most recent survey on this question, historical average methods were the
choice of 42.9% of the respondents vs. 32.2% of respondents choosing current
interest rate methods, with the balance choosing some other method (Brook-
shire, Luthy and Slesnick, 2009, p. 18). Since these surveys began in 1990, the
trend has been toward greater convergence in usage between these two most
popular methods.

In this paper, the two main discounting approaches are represented as fol-
lows: (1) A Treasury bond ladder with no instrument rollover, using recent
market rates for discounting and investing, and the present value of all earn-
ings forecast-to-actual variances, vs. (2) intermediate term government bonds,
using historical period average rates for discounting, and then rolling over
comparable bonds each year to obtain realized total returns on investment and
then computing the present value of earnings forecast-to-actual variances. The
inherent tradeoff between these two approaches is the relative objectivity of
using a ladder of current interest rates (with only a possible update of current
rates at time of award settlement if they have materially changed), and the
presumed greater stability of using historical rates. The market alone deter-
mines the impact of using a current interest rate ladder on the present value of
an award, whereas a fair degree of subjectivity impacts the historical rate
method, since the present value of an award depends greatly on the selection of
which past period of historical observations to use for discounting, as well as
on the specific instrument maturity selected.

The goal of this paper is to provide a unique way to compare the results
from using these two alternative methods, ex ante in terms of the present value
of the awards, and especially ex post, in terms of relative accuracy under dif-
ferent market conditions and forecast-to-actual earnings variances. This re-
quires seeing how well lump sum awards based on the same projected lost
earnings but discounted differently would be able to support paydowns based
on actual lost earnings if the awards were invested in the same or similar in-
struments as used for discounting. The intermediate term bond approach in
theory is more stable than current interest rates; if actually used to invest a
damage award, it offers the potential benefit of interest rate risk reduction in
times of rising interest rates due to higher than expected inflation. By contrast,
investing a damage award in a current interest rate ladder allows less flexibil-
ity in responding to rising inflation and interest rates; but in exchange, it of-
fers future interest income certainty from the initial investment, and if infla-
tion and interest rates subsequently fall, a plaintiff reaps the benefit of having
locked in above-market rates. This paper explores these tradeoffs in terms of
the relative magnitudes of the awards before the fact, as well as their after-the
fact relative accuracy under very different economic conditions. These tradeoffs
are measured over three different 20-year “forecast” periods (1970-1989; 1980-
1999; and 1990-2009), and using two different lookback periods for historical
returns (10 and 20 years). This range of “forecast” and lookback periods com-
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prises six very distinct scenarios, in contrast with a number of other studies
that use numerous rolling time periods with overlapping years that may pro-
vide more robust conclusions, albeit with different methodologies for compari-
son.

Comparing results from these two distinct discounting methods over very
different non-overlapping time periods of economic conditions, we will answer
three specific questions:

How large are the differences in the ex-ante lump sum awards between the

two methods?

Which method appears to be more accurate?

How and why does forecast accuracy between the two methods appear to

change under different economic conditions?

II. Related Studies

Many forensic economists (FEs) use a single-maturity current interest rate
for discounting, and a separate earnings growth rate for projecting future lost
earnings. Other FEs combine the two measures into a single net discount rate
(NDR)! for simplicity of analysis. Although many observers would agree that
there is some linkage between interest rates and earnings growth rates, the
existence of a yield curve with a changing slope over time implies that earnings
growth cannot be adequately linked solely to changes in the rate of a single
maturity instrument. Nonetheless, many studies have tried to address the rel-
ative accuracy of using current vs. historical interest rates, and these often
compare results against a single number as the “observed” or “actual” NDR.

In two papers, Cushing and Rosenbaum performed among the most com-
prehensive analyses to answer this important question: Which method is able
to forecast NDR with the most accuracy? (Cushing and Rosenbaum, 2006, pp.
139-159; Cushing and Rosenbaum, 2010, pp. 147-171, hereafter referred to as
C&R). To do this, they compared not only current vs. historical interest rates
but also their own proposed estimators. In their first study, using annual data

they forecasted the five-year ahead average NDR, defined as =7, — g, , where

7,is the one-year U.S. Treasury bill rate and g, is the annual growth rate of

average hourly earnings in manufacturing (C&R, 2006, p. 149). The main
question being tested in their paper was whether the NDR is stationary, which
means that shocks are transitory and the series reverts to a long-term mean
value, and thus estimates based on historical values are reasonable; if not “...
then past observations have questionable predictive value and the best predic-
tor of the next period’s discount rate depends mainly on the current discount
rate.” (C&R, 2006, p. 139)

Numerous related earlier studies were referenced by C&R. A detailed re-
view of these studies is beyond the scope of this paper, other than to summa-
rize C&R’s observation that the literature on the stationarity of net discount

IThe net discount rate or NDR may be defined as [(1+r)/(1+g)]-1, where r is the interest rate used
for discounting and g is the earnings growth rate assumed in deriving future period lost earnings.
Sometimes this is approximated by r-g.
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rates has very mixed conclusions.? In order to help resolve this question, in
their 2006 study, C&R derived an optimal estimator of future NDRs that de-
pends upon the forecast horizon and the time-series properties of the net dis-
count rate process. After testing U.S. data from 1960-2000, C&R’s found that
both their compromise estimator based on equal weights to current and long
term average NDRs, and their optimal but more cumbersome estimator, out-
performed either the current value or long-term average NDRs for prediction
purposes.

In their 2010 study, C&R built upon their earlier work and addressed two
separate questions: (1) Whether the optimal and compromise estimators devel-
oped in their 2006 study outperformed professional forecasts of NDR, and (2)
whether multivariate estimators that account for the potentially different time
series behaviors that underlie changes in earnings and interest rates improve
upon their earlier methods. C&R found that their compromise estimator once
again performed best, in this case based on U.S. data over the period 1978-
2003. Regarding the use of multivariate forecasts, C&R found that over the
entire sample period, using the separate histories of interest rates and earn-
ings growth did not materially improve forecasts of NDR, although it did do so
for the most recent of the periods that were analyzed, 1990-2003 (C&R, 2010,
pp. 163-169).

In 2008, Clark, et al. provided a review of research addressing the time se-
ries properties of the net discount ratio or NDR*3 (Clark, et al., 2008, Table 1,
p. 234), while proposing their own method of modeling the NDR* as a fraction-
ally integrated process. They observed that economy-wide and sector NDR* are
“long memory processes that are mean-reverting,” i.e., that “[I]f shocked away
from its historical average, a mean-reverting but non-stationary NDR* will
eventually revisit this level (Clark, et al., 2008, p. 242). The studies cited in
their literature review were mixed on NDR/NDR* stationarity, with structural
breaks in NDR over time sometimes used to explain a return to stationarity.
One study cited, Braun, et al., was the least convinced on this point, in which
NDR was found to be “...nonstationary even after accounting for two structural
breaks” (Braun, et al., 2005, cited in Clark, et al., 2008, p. 234).

Brian Brush has conducted three studies highly relevant to this topic
(2003, 2004, and 2011). In each of Brush’s studies, rather than directly testing
the stationarity and mean reversion of NDR, he tried to determine relative ac-
curacy among methods to estimate lost future earnings.

2See Gamber and Sorenson, 1993 and 1994 for changes in their conclusions on NDR stationarity,
and Horvath and Sattler, 1997, and Payne, et al., 1999, for studies that suggested regime changes
or structural breaks over time in the NDR. Payne, et al., provided a cautionary note worth quoting
from their study. After recognizing a mean reverting tendency for NDRs toward their “long-run
mean level,” they suggested that FE’s need to

...be aware of structural breaks in the data and use caution when applying averages of his-
torical net discount rates....[and] If the structure of the economy has changed, then an av-
erage over the entire period (both pre- and post-periods), would be misleading as an indica-
tor of the future course of the economy. (Payne, et al., p.222)

3Net discount ratio or NDR* is defined as 1/(1+NDR) where NDR is the net discount rate (Clark, et
al., 2008, p. 232).
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In the earliest of his three studies (2003), Brush used a method similar to
Schilling (1985) in the latter’s comprehensive historical period study (based on
data dating back to 1871), but resolving what Brush considered to be certain
data and methodological deficiencies. Brush developed 518 distinct cases in-
volving various combinations of past and future time periods using ex ante and
ex post historical averages for compound investment returns (Ibbotson, 2002)4
and wage growth rates based on data from 1926-2001 and using two different
instrument types (30-day T-bills and intermediate term government bonds). In
each case he used a specified period’s historical averages for both the com-
pound investment returns on these instruments and earnings growth rates to
estimate the present values of earnings loss as foresight awards, assuming
that past behavior will be replicated in the future. Based on actual investment
returns and wage growth rates over the relevant future period, he then calcu-
lated the lump sums required to replace wages as hindsight awards. Brush
observed that for 30-year and 20-year future loss periods, investment returns
and wage growth rates for various-length past periods “...would have resulted
in large absolute forecast errors and an overwhelming bias in favor of plain-
tiffs.” (Brush, 2003, p. 82) Brush cites a general upward movement in NDRs
over time (implying non-stationarity) with the direction being a primary rea-
son for overcompensation in hindsight, including biases resulting from Federal
Reserve policy affecting interest rates (especially T-bills), and the use of a
wage-only series rather than one which includes benefits that clearly rose more
rapidly after WWII (Brush, 2003, pp. 99-102).

In his next study (2004), Brush compared the accuracy of various alterna-
tive methods to estimate the present value of lost earnings, not limited to his-
torical averages methods. He updated an earlier study by Dulaney (1987, pp.
37-48) that tested different methods of forecasting lost earnings “compensation
growth” (including fringe benefits) over 15 separate 20-year rolling forecast
periods (the first from 1953-1972 and the last from 1967-1986). In Dulaney’s
study, four methods were compared in terms of estimated vs. actual present
value of lost compensation, including: (1) a single base year method for com-
pensation growth and interest rates (i.e., using the base year of loss period
makes this closest to a “current rates” method); (2) a three-year base period
average method for both of these measures; (3) the total offset method (com-
pensation growth rate will equal future interest rates; and (4) historical aver-
ages method in which long-period (i.e., rolling 20-year) averages are assigned
to both measures. Brush made one overriding observation: All four methods
were substantially less accurate during the more recent set of 15 20-year peri-
ods (beginning from 1968-1987) than they were during the earlier set of 15 20-
year periods from Dulaney’s study (beginning from 1953-1967). The mean de-
viations were at least double in the later set of periods in Brush’s study for all
methods and more than quadruple for the three-year base method which
Dulaney found to be the most accurate. Brush concluded that no single method

4This is the same data series used by the authors in this paper, updated through 2009.
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could be claimed superior in terms of having higher degree of accuracy over
long periods of time (Brush, 2004, p. 12).5

In his most recent study (2011), Brush used historical simulation to com-
pare the accuracy of nine alternative methods of estimating the present value
of future lost earnings, using the annual returns on 30-day T-bills and U.S.
manufacturing wages from 1926-2008.6 Without enumerating each method,
they include essentially the same four methods as in his 2004 study, plus a se-
cond historical average method based on the entire 83-year data series, plus
four combinations of the other methods. Brush observed that the historical
averages method relying on the immediately prior period (HA-1 in his study),
was the least accurate among methods, with the same overcompensation bias
as he observed in his previous two studies. Brush concludes that his results “...
provide some support for the use of an estimation method that combines his-
torical averages with current or recent rates as suggested by the work of
Cushing and Rosenbaum (2006, 2010), and Haydon and Webb (1992).” (Brush,
2011, p. 17)

There clearly are good reasons why no consensus exists in the FE commu-
nity as to the preferred method of discounting damage awards. As many of the
above studies indicate, it does not seem that there is a strong empirical basis
supporting the supposed robustness of historical rate methods. Perhaps the
main tradeoff between the methods remains the relative objectivity of current
rate methods, especially a ladder of current rates, an issue addressed by Ros-
enberg (2010), vs. the supposedly greater robustness over time of historical
rate methods, or perhaps a combination of methods.

II1. Theoretical and Practical Issues in Comparing Methods

As shown in the above studies, there are many ways that the relative accu-
racy of historical vs. current interest rate methods can be compared. A key con-
sideration in making comparisons is selection of the time period over which to
observe current and historical interest rates as well as earnings growth rates.
Based on the many studies cited above that recognize “breaks” in the relation-
ship between earnings growth and interest rates, utilizing a single NDR for
discounting, however convenient and widely utilized, remains theoretically
questionable. Moreover, the requirement to incorporate a single maturity in-

5Brush also noted that while the total offset method still had defenders, recent research studies
have led to a near consensus against the use of the total offset method (see Brush, 2004, p. 11 for a
list of defenders and opponents of this method).

6Brush notes that intermediate-term government bonds offer an alternative investment return
series in lieu of T-bills, but says this is not suitable for either the current rates or base period
methods due to their high volatility from capital gains and losses. (Brush, 2011, p. 9) The authors
would add that historical period total returns on intermediate-term bonds would not be suitable for
discounting damage awards under any method, due to the much higher volatility of total returns
as compared with yields, as well as to the non-investability to earn total returns ex ante on a bond
(i.e., one can lock in stated yields on a bond at time of investment, but one cannot lock in total
returns). Instead, using historical average yields on such bonds is appropriate for estimating a
damage award, ex ante; then utilizing total returns, ex post, is entirely appropriate to assess the
relative accuracy of this method, as is presented later in this paper.
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strument within an NDR imposes a subjective choice as to which instrument
maturity is appropriate for inclusion.

Figure 1 shows 45 years of estimated NDR’s based on the BLS series on
earnings growth? applied separately to the average one-, three-, five-, and
seven-year Constant Maturity Treasury (CMT) yields during each of those
years.8 With the benefit of hindsight it is relatively easy to see some of the his-
torical breaks in NDR data series. It is also easy to see that the choice of ma-
turity instrument, while important, is less critical to the results than the pe-
riod over which the NDR is calculated, as the NDRs among the various ma-
turity bonds tend to cluster closely over discrete time periods. The obvious
question is whether using a longer term historical period for earnings growth
and interest rate data will afford misleading comfort about NDR stability by
virtue of the greater likelihood that the data series will span one or more break
points. And although all four Treasury series exhibit similar patterns over
time, the reality is that subjectivity cannot be avoided in selecting any one re-
maining maturity period for historical data.
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Figure 1. Net Discount Rates Based on Different Treasury Maturities

“See Economic Report of the President, Table B—47 (February 2010).
8See Board of Governors of the Federal Reserve System, Economic Research-Federal Reserve Bank
of St. Louis, Treasury Constant Maturity series.
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While the volatility exhibited above undermines the use of historical rates
as being predictably mean-reverting toward a relatively stationary NDR, a
separate issue undermines using a single NDR to represent current rate meth-
ods as well. Since each future cash flow should be discounted at the rate ap-
propriate to its future time horizon, it is more theoretically correct to fully uti-
lize the current yield curve and apply a series of interest rates with different
remaining maturities equal to the individual future cash flows in order to
properly discount projected lost earnings. If discounting is supposed to be
based exclusively on current interest rates, this can only be achieved by using a
ladder of current rates observed at time zero, with the mix of bonds maturities
left outstanding at each future year based on the paydowns of each future pe-
riod’s lost earnings cash flow. This is one of the approaches taken in this paper,
explained fully in the next section.

One practical consideration in comparing current vs. historical rates meth-
ods is how to test their relative accuracy in replacing a plaintiff’s future lost
earnings. It is widely recognized that how an award is later invested is in no
way constrained by the discount method used to derive that award (Ireland,
1998). However, linkage between the discount rate(s) chosen to value an
award, and the expected return on those same instruments over time is im-
plicit; this is why courts have referenced the appropriateness of using rates for
discounting from instruments that afford protection to the plaintiff from vari-
ous risks such as default (Jones & Laughlin Steel Corp. v. Pfeifer, 462 U.S. 523,
1983). This paper suggests a practical way to link the results of discounting
and investing based on the same instruments to shed light on relative accuracy
between methods.

IV. Methodology

The central purpose of this paper is to offer a unique way of comparing, ex
post, the relative accuracy of both methods based on actually investing lump
sum awards derived, ex ante, in the same instruments used for discounting. To
do this, two alternatives representing the current and historical rates methods,
both using U.S. Treasuries, were employed: (a) a dedicated portfolio based on
current interest rates observed prior to the analysis period, in which no in-
strument rollover is assumed for projection purposes; and (b) a portfolio based
on average historical interest rates over some lookback period, in which yearly
balance rollover is inherent. This allows us to compare the two methods ex
ante, in terms of the relative size of their lump sum awards applicable to dif-
ferent historical periods of time, and ex post, in terms of how well each method
would have been able to support paydowns based on actual lost earnings as the
only fully objective point of reference.

1. Treasury Ladder without Rollover (T-Ladder)
The Treasury ladder (T-Ladder) approach used in this paper is one of sev-

eral variations of the current market rate discounting method. A case was
made in the prior section that creating a dedicated portfolio via a ladder of
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Treasury notes and bonds is more theoretically representative of current rates
applied to a time series of future cash flows instead of using a single net dis-
count rate. More broadly, using a bond ladder at current rates (i.e., current
yields) is the preferred representative of the current interest rate method. This
is because:

Using a single maturity current market yield is inherently subjective in
choosing that maturity.

A Treasury “ladder” of notes and bonds, all invested at time zero to match
the cash flow maturities of the projected lost earnings, more accurately
embeds the current term premia for different maturity Treasuries, as
compared to a single maturity Treasury.

By definition, all yields in such a bond ladder are truly “current” market
yields. Hence instrument rollover of remaining award balances at non-
current market yields is not required to derive a lump sum award based
on projected lost earnings (except for lost future earnings that would oc-
cur more than 30 years in the future).

Typically with this method, a series of recent market-observed yields are
applied prospectively such that each period’s projected earnings loss is dis-
counted at its own objectively-obtained discount rate. The objectivity of using
actual current market-observed yields is one of this method’s primary virtues.
In particular, the forensic economist avoids having to arbitrarily (or deliber-
ately) select a specific historical period’s average yield when discounting future
economic losses.

For Treasury notes and bonds, market yields were observed mainly via the
constant maturity treasury (CMT) series maintained by the Fed (Federal Re-
serve Bank of St. Louis, website).? Figure 2 shows a sample of CMT yields from
1969 through 2009, along with inflation as measured by the CPI-U, December
to December. The linkage between inflation and Treasury yields over time is
important to understanding how this method affects the present value of dam-
age awards. Since inflation affects both earnings growth and the bond yields
used for discounting, differences between inflation expectations and “actuals”
for both earnings and bond yields will together influence the accuracy of
awards for each method. As Figure 2 shows, while the linkage between infla-
tion and bond yields is obvious, the timing can be variable; in particular, the
precipitous decline in inflation beginning in the early 1980s was followed by a
more gradual and uneven decline in bond yields over the decade.

9The official Federal Reserve data series does not have any yield data for the 20-year CMT from
January 1987-September 1993, and sporadically for other maturities. To obtain the average 20-
year CMT yield for December 1989, an alternative Federal Reserve data source from its Divisions
of Research and Statistics, although not an official Federal Reserve statistical release, was used
(Gurkaynak, et al., 2006, see references for website). In this source, daily par coupon yields have
been estimated since 1961 for most maturities up to 30 years from the prevailing Treasury yield
curve, and like the CMT data are also available via a Federal Reserve website. Upon investigation
of this source during other years when 20-year CMT yields were available, this alternative source
of par yields was found to be much closer to those yields observed for the 20-year CMT than could
have been obtained via interpolation between the 10-year and 30-year CMT.
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Figure 2. Constant Maturity Treasury Yields

For the year-specific discount rates employed with the T-Ladder method,
we used the average yields for each maturity Treasury observed during the
month of December immediately prior to each 20-year period for which we
“forecast” lost earnings. After interpolation to obtain unobserved maturities,
this series of discount rates was used with lost earnings projections based on
the reference lookback periods in order to solve for the present value of a dam-
age award. For example, if an FE were to derive the present value of an award
on December 31, 1989 based on the FE’s “forecast” of lost earnings over the
period 1990-2009, the FE might use the current T-bond yields on that one last
day of 1989. In order to minimize the chances of possible year-end noise in
these data, in this paper we used the average T-bond yields during the month
of December prior to the analysis period for discounting each of the next 20
years’ lost earnings, in this case yields from December 1989. When applying
this method in a real world case, one might prefer to use market yields ob-
served on a single day, but using prior month market yields here should avoid
any possible last day of the year market yield distortions.

The formula for deriving the present value of damage awards using the T-
Ladder method is as follows:
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n Projected Earnings 10SS, ; sp,iod i seen i
PV of T-Ladder A d= i, LBPeriod,j,Scen.
’ er Avard = ) | Weighted T-Bond Yield, )

where:

i = year of projected earnings loss, from 1 to 20
n = 20 (since all projections in this paper assume a 20-year loss period)

Projected Earnings Loss, ;.. di.Seen.x = L10SS projected in each year i, based

on Lookback Period j in Scenario K = 1. The analysis period is 1970-
1989, the Lookback Period is 10 years, the earnings loss each year i@
over the next 20 years is projected to grow from the base year (1969)
Bureau of Labor Statistics (BLS) earnings amount at the compound
annual growth rate over the prior 10 years, i.e., 1960-1969

Weighted T-bond Yield,,, = Weighted Average Yield on T-bonds observed

at time zero (i.e., in December prior to first year), still outstanding
during each year i

To assess how lump sum award results might change under various earn-
ings growth and capital market conditions, we used three different 20-year
forecast periods of damage award analyses (1970-1989, 1980-1999, and 1990-
2009), and two different lookback periods (10 and 20 years) for key data and
assumptions, explicit and implicit, such as historical earnings growth, inflation
and Treasury yields. These are shown in Table 1.

In order to have a comparable 20-year lookback time period for earnings
growth as for historical interest rates, it was necessary to extend the BLS
mean earnings data for private, non-agricultural, non-supervisory workers,
which was available only from 1964 onward. Census Bureau median wage and
salary earnings data were used to extend the BLS series back to 1950.10

For each scenario, the precise mix of the T-Ladder bond maturities to be
invested in was determined as follows. Each year’s remaining award balance
was calculated from the prior year’s balance by incrementing it with the pro-
jected interest income on all outstanding T-bonds (with bond interest assumed
to be paid annually, for simplicity), and then decrementing it at year end based
on the paydown of each year’s projected earnings loss from the applicable look-
back period. Using the EXCEL Solver function, the solution for each scenario
was derived such that the lump sum remaining after each year’s increment
and decrement resulted in a zero remaining award balance in exactly 20
years.11

10Census Bureau median wage and salary earning data are available back to 1947 in its Income
Data series, Table P-53. “Wage or Salary Workers (All) by Median Wage and Salary Income and
Sex: 1947 to 2009,” see references for website. Based on the fact that the BLS mean and Census
Bureau median earnings growth rate exhibited a very stable relationship (i.e., BLS growth rates
were 86.9% of Census growth rates from 1964-1980, and 86.6% from 1980-2009) the BLS earnings
series was extended backward to 1950, assuming 87% growth rate from 1950-1964.

1Note that there is usually more than one solution that will satisfy these conditions, although the
differences among them tend to be minimal. In any event, in order to minimize solution “noise,”
the initial weights entered for each bond maturity before invoking EXCEL Solver are set equal to
5%, which is 1/20 of the number forecast years and corresponding bond maturities.
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Although the award balance would become zero after 20 years based on
paydowns of forecasted future earnings losses, if actual future earnings losses
are different, there will be either a balance shortfall or surplus each year.
These yearly balance shortfalls/surpluses from actual earnings are converted
to 2009 dollars using the ratio of each year’s CPI-U to the index value for
2009. The total of all inflation-adjusted shortfalls/surpluses by scenario, ex-
pressed as a percent difference of the award settlement balance, is a measure
of forecast accuracy applied to the T-Ladder method,!2 as well as used for com-
parison with the historical interest rates method, described below.13

2. Intermediate Term Government Bonds with Rollover (IntGov)

The second discounting and investing method analyzed in this paper is
that of Intermediate Term Government Bonds with rollover (IntGov). It is one
of many historically-based discounting methods in which some average of mul-
tiple-year, historical period data are used instead of current market data.
Here, unlike with a fixed ladder of bonds, the concept of rollover is central to
the comparison being sought.4 For discounting purposes, the historical yields
on five-year CMTs are used to represent intermediate term government bonds,

12The T-Ladder method would require many speculative assumptions if one were to instead assign
additional borrowing costs to cover higher actual than projected earnings losses, or to account for
re-investment of surplus interest if actual earnings losses were lower. In any event, such alterna-
tive treatment of earnings shortfalls/surpluses relative to forecast would undermine the point of
comparing T-Ladder as one type of current rate method, for which method accuracy for discounting
and investing requires funding projected earnings losses based on current interest rates only,
without the need to rollover any bonds.

13[nterest rates, inflation, and earnings trends may be drawn from very different economic condi-
tions, which make any explicit linkage among them problematic. Forecasts of earnings growth
rates in nominal dollars often reflect recent inflation, perhaps more than they reflect historical
earnings growth rates and inflation over lengthy lookback periods. However, earnings growth rates
observed after the fact are not necessarily more correlated with the inflation expectations embed-
ded in current market yields than they are with historical average inflation. In this paper, we
assume that future earnings growth rates should be informed by what they have been in the past;
therefore, holding lookback periods constant within each scenario allowed us to generate a common
set of projected future earnings growth rates, which in turn enables an ex post comparison of rela-
tive forecast accuracy between the current and historical rates discounting methods. This is why
we tested results for both discount methods in each of three historical periods using both 10-year
and 20-year lookback periods.

14Whether an FE chooses to discount a damage award using some historical period average yield of
intermediate term government bonds as compared to some current yield method is a matter of
professional choice. Regardless of how one derives the damage award, subsequently investing that
award in intermediate term government bonds and maintaining the outstanding award balance
each year in similar securities can benefit a plaintiff in two practical ways, especially if done via
mutual funds:

e Ease of managing award: Due to the high liquidity of mutual funds, a plaintiff’'s uncertain
future cash flows are more easily met by fund redemptions as needed, rather than by a pre-
determined schedule of Treasury redemptions.

o Less interest rate risk: Because an intermediate term bond fund rebalances constantly, it may
incur lower interest rate risk than a predetermined ladder of securities, even if the average
maturity of bond durations are relatively comparable to a bond ladder at time zero. Such a
bond fund may not perform any better over a given future period than a current yield ladder,
but the worst case circumstance might be mitigated, i.e., having locked in all rates via a lad-
der of bonds invested at time zero followed by sharply rising inflation that diminishes the
purchasing power of future income generated at those time zero yields.
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with the lookback periods for historical yields as discount rates being the same
as those assumed for earnings growth in each of the six scenarios.

The formula used for deriving the present value of a damage award using
the IntGov method is as follows:

Projected Earnings 1L.0SS; ; pp,rioq ) seen.

PV of IntGov Award = y :
VAW ; (1+5-Year T-Note Yield, < LBPeriod ,Scen.K ).

where:

i = year of projected earnings loss
n = 20 (since all projections in this paper assume a 20-year loss period)
Projected Earnings Loss; | yp.iodjseenc = Same as in T-Ladder formula

5 Year T-Note Yield ., ; speriodjseenc = Average yield observed (or derived by

interpolation where needed) for five-year CMT notes during lookback
period; for Scenario K. For example, in Scenario K = 1, the analysis is
1970-1989, and the Lookback Period is 10 years. Therefore, the average
5-Year CMT yield during 1960-1969 would be the discount rate used
for all year in Scenario 1

To test the ex post accuracy of this method, consistent with the idea of be-
ing able to invest in the same instrument type as used for discounting, there is
a need to observe actual total returns over the award lifetime (interest income
plus price changes over the same year, resulting in capital gains or losses). The
Ibbotson (2010) index series for Intermediate Term Government Bonds, which
dates to 1926, does exactly that.!> This series, while directly comparable to the
five-year maturity Treasuries utilized for the historical method ex ante anal-
yses, represents a slightly shorter average remaining maturity (and hence
bond duration) as compared with present-day intermediate term government
bond mutual funds which typically have average remaining maturities of be-
tween five and 10 years. Nonetheless the average total returns and correlation
of the Ibbotson series with comparable intermediate term government bond
mutual funds were similar.16

15]bbotson’s series is calculated as one-year holding period total returns, derived from single T-
bond selected as the shortest non-callable bond with a maturity not less than five years.

16For the years 2000-2009, the Ibbotson data were compared with the average annual total returns
of four mutual funds most theoretically comparable with it, and that had at least 10 years of per-
formance data. Vetting of these funds for appropriateness was performed by reviewing the hold-
ings and strategies as explained in their prospectuses. The annual returns of the four funds
(VFIUX, DFIGX, DRGIX, and TRUSX) together had an average correlation with Ibbotson data of
99.0%, with the least correlated of these funds being 94.0%. The difference in annualized total
return between the geometric average of these four funds and the Ibbotson index over the 10-year
period of overlap was 17 basis points.
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Figure 3. 10-Year Moving Averages: Total Returns on Intermediate Term
Government Bonds and Inflation (CPI-U, December to December)

Since coupon rates are locked in at time zero on a ladder of current yielding
bonds, subsequent inflation clearly affects the realized return after the fact.
Therefore, it is worth assessing how much subsequent inflation correlates with
the total returns on a portfolio of intermediate term government bonds. The
correlation between annual IntGov total return and concurrent inflation (CPI-
U, December to December) since 1950 is a negligible .015. However, to better
sort out the year-to-year noise, 10-year moving averages of the total returns on
the InvGov series and inflation are shown in Figure 3. This clearly shows the
correlation of IntGov total returns with inflation. This correlation is .38 from
the period beginning in 1950, and rises to .51 if we begin the correlation period
in 1957, after the post-war inflationary effect of the end of rationing is elimi-
nated from the 10-year moving average on bond yields and hence, total return.
Thus, while a ladder of current yield Treasuries clearly is exposed to inflation
risk, so is a portfolio of IntGov bonds that maintains close to a five-year re-
maining maturity.

Unexpected inflation is a leading risk to plaintiffs by affecting the pur-
chasing power of cash flows generated from investing damage awards in order
to replace lost future earnings. How much bond rollover mitigates inflation
risk, which is a close corollary to interest rate risk, is central to this paper’s ex
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post comparison between discounting methods. Inherent in the IntGov method
is that bonds must be rolled over each year to maintain the same basic inter-
mediate term characteristics, hence reducing the interest rate risk of having
bond duration becoming too short or too long. However, because the two meth-
ods result in different lump sum award amounts, the question is whether bond
rollover has a greater or lesser impact on the accuracy of the lump sum award
in terms of not over- or under-compensating the plaintiff in light of actual
earnings losses.

To analyze this, we solve for the PV of award adjustments expressed in
2009 dollars between the two methods by substituting actual earnings losses
for projected earnings losses, and in the case of the IntGov method, also fac-
toring in annual total returns via bond rollover to maintain equivalent ma-
turity bonds as were used for discounting. Unlike the T-Ladder method, the
rollover inherent in the IntGov method creates new total return results each
year that incorporate buying and selling to maintain intermediate term gov-
ernment bond characteristics throughout the 20-year projected loss horizon.
Observed total returns were applied to the projected remaining award balance
each year and then decremented by each year’s “actual” earnings loss. This en-
ables calculation of an annual shortfall or surplus relative to projection that is
comparable to those derived with the T-Ladder method.

V. Results

Table 2 summarizes the primary comparative results of this paper.!” Col-
umns A-D contain scenario and actual-less-projected earnings data common to
both methods being compared; Columns E-I contain T-Ladder-specific results;
Columns J-O contain IntGov-specific results; and Columns P-Q contain direct
comparisons between the two methods. These results are discussed by way of
answering the three specific questions raised in Section I.

1. How large are the differences in the ex-ante lump sum awards between the
two methods?

Comparing Columns G and L, the PV of award settlements, all converted
into 2009 dollars, the IntGov method exhibited a somewhat wider range than
T-Ladder, with the lowest value of $324,473 (Scenario 3) being less than half of
the highest value of $669,406 (Scenario 4). Column P shows the percentage
difference in the PV of awards, with IntGov ranging from 29% to 47% higher
than T-Ladder in the two earlier forecast periods, and ranging from -7% to -
17% lower than T-Ladder in the most recent forecast period. Perhaps unsur-
prisingly, having a longer lookback period (Scenarios 4, 5 & 6) does not appear
to mitigate the magnitude of difference between methods in PV of lump sum
awards.

17A set of detailed results for Scenario 1 covering both methods is presented in Appendix Tables A-
la and A-1b. Comparable results as shown in these tables were obtained for the other five scenar-
ios. They are not included in this paper but are available on line at JFE as Supplemental Material
to this paper.
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2. Which method appears to be more accurate?
This question can be answered in at least two different ways:

(a) Which method is more accurate in terms of having lower annual
adjustments as percentages of lump sum award amounts, after paying
down actual rather than projected earnings?

Columns H and N contain the present value of award adjustments in 2009
dollars. These adjustments are due to actual rather than projected earnings
losses for both the T-Ladder and IntGov methods. For the IntGov method only,
these adjustments also include the added impact of rollover via the actual total
return of intermediate term government bonds rather than the historical aver-
age yield on five year Treasury bonds used for discounting.Columns I and O
present these award adjustments as percentages of each scenario’s projected
award. In Column I, award adjustments using the T-Ladder method ranged
from —25% to +42%, while in Column O, these adjustments using the IntGov
method ranged from —-19% to +78%. In terms of magnitude of percentage
award adjustments, the IntGov method had by far the two largest, +78%, and
+73% (shown in Column O), both for the middle analysis period of 1980-1999.
Columns I and O are combined as a single measure in Column Q, showing the
difference in absolute value of percentage award adjustments, IntGov minus T-
Ladder. In Scenarios 1, 4, and 6, the T-Ladder absolute value of percentage
award adjustments were larger, and in Scenarios 2, 3, and 5, the IntGov per-
centage award adjustments were larger.

Based on the relative magnitudes of difference, the T-Ladder method ap-
pears to be somewhat more accurate, although these results only represent a
limited number of scenarios. One should not overstate the certainty of this con-
clusion, just as other analysts of the same issue have recommended. Since the
reasons for these results are complex, it is useful to explore the circumstances
under which forecast accuracy seems to change, and the reasons why, which
are addressed in answering Question 3. However, before doing so, a second
measure of accuracy based on the Dulaney-Brush approach is considered in the
part (b) variation on Question 2.

(b) Which method provides a more accurate net discount rate and lump
sum award relative to some “objective” measure?

It is worth a reminder that there is no perfectly objective “actual” present
value or net discount rate to observe after the fact. Nonetheless, it is instruc-
tive following the approach which Dulaney originated and Brush replicated in
his comparison of discount methods (explained in Brush, 2004, pp. 13-14). Alt-
hough the Dulaney-Brush approach does not measure forecast accuracy in
terms of seeing how well each method is able to support paydowns based on
actual earnings losses, it posits a quasi-objective “actual” present value for
each forecast period, and similarly, a quasi-objective NDR for each of the three
time periods of analysis. However, the Dulaney-Brush method derives these
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quasi-objective values only from actual earnings and actual ex-post Treasury
yields.18 This excludes the full bond rollover impact on method accuracy result-
ing from annual total returns, which is highly relevant to any method that ex-
plicitly requires bond rollover. Instead, the Dulaney-Brush method only re-
flects the interest income effect on the award balance by substituting each
year’s actual average Treasury yield for the historical average Treasury yield
used for discounting. It does not reflect the capital gains or losses from bond
rollover that would occur if, during each year, actual outstanding bonds were
sold and replacement bonds purchased in order to realize each year’s actual
yields from investing the award in the same remaining maturity instrument.?
That is because a real bond portfolio that maintains the same approximate
maturity over time requires annual bond sales and repurchases to obtain an-
nual interest income at each year’s prevailing yield for roughly the same ma-
turity bonds. This is why only total return provides a complete measure of ex
post bond portfolio performance, since it is comprised of annual interest income
plus capital gains or losses from bond rollover.

Despite its limitations, a slightly modified version of the Dulaney-Brush
approach was used in this paper to generate “actual” NDRs and present values
of lost earnings as “accuracy” benchmarks for comparison with the T-Ladder
and IntGov methods, shown in Table 3. For the first analysis period 1970-1989,
the “actual” present value of lost earnings was estimated to be $102,257 in cur-
rent dollars at the beginning of the forecast period. Table A-2 in the Appendix
shows how this was calculated (applicable for both Scenarios 1 and 3, since
lookback period is irrelevant for actual earnings and yields). The same proce-
dure was applied to the other two analysis periods. As shown in the last two
columns of Table 3, the T-Ladder method was more accurate than the IntGov
method when compared via the Dulaney-Brush analytical approach, since it
exhibited lower absolute values of variances in both NDR and in PV of award
for all scenarios, based on the actuals for these measures calculated as de-
scribed.

18Another element of quasi objectivity enters via the selection of what instrument maturity yields
or “interest returns” are assumed for actuals. In his 2004 study, Brush used the actual average
yields on three-year Treasury notes, but in his 2011 study, Brush used what he calls the “interest
return” on 30-day T-bills (Brush, 2011, p. 20), which actually is the Ibbotson total return series on
30-day T-bills, albeit almost the same as interest returns, given the short maturity of the instru-
ment. The point is that instrument selection for “actuals” remains arbitrary.

190mission of capital gains/losses in fact can seriously affect the ex post accuracy of investing in an
intermediate term bond portfolio. Using the Ibbotson series data to decompose the yearly total
returns from rolling over the outstanding T-bond with at least five-years remaining maturity, the
average total capital appreciation returns in the absolute value were large at 3.64%, 5.75%, and
5.30% during the three decades of 1970-1979, 1980-1989, and 1990-1999, respectively. Moreover,
these capital appreciation returns were significant relative to the income returns on those bonds,
representing 52%, 65% and 85% in those three decades. While Brush’s later approach in his 2011
study did use total returns instead of yields, the fact that he chose 30-day T-bills as the instrument
to represent ex post “actuals” means that the capital gains/losses component would be negligible.
Brush calls these “interest returns” (2011, p. 16), but Ibbotson only publishes “total returns” for its
T-bill series, unlike intermediate term bonds which have separate income and capital appreciation
returns. In any case, whether total returns, interest returns, or current yields were used would
have little effect on measuring “accuracy” if the arbitrary selection of the instrument for measuring
accuracy was 30-day T-bills, unlike the selection of intermediate term bonds.



JOURNAL OF FORENSIC ECONOMICS

20

*(1 - A Uwnjo)) Jo anyea ajnjosqe a3} ssof (I - H UWN[0))) IN[BA dIN[OSE 33} S8 PIIB[NI[B)) sy
*r] UWN[0)) JO dNEA IN[OSE B[} SSI] J UWN[O)) JO dN[BA IJN[OSE S8 PIJL[NO[B)) 4y
i UWN[0)) WIOIJ ‘97ex (3013 SSUIuIes [enjoe = § pue ‘) UwWnNjo)) Woj ‘AJ 01 pIeme 3y} SUIIUNOISIP I0J 9JL.X )SATIIUI [BNJOR =1 XYM ‘T-[(8+T)/(X+T)] S& paje[nofes s 938t JUNOISIP 19U ,[ENIOY 4
‘senfea ,[enjoy, £q papIAlp 1o snurwt (pajoafoxd “9°T) ,pojew)sy, JO SWLI} UI SOIYRX I0 SOIUIIIJIP
e sossaxdxa oy Yorym ur ‘qoroxdde s ysnag YIIM JUISISUOD d( 03 dI9Y dUOP SI ST, * uIs oy1soddo a3 Suraey 10J 3dedxa ‘g 9[qe ], UI (J UWN[O)) Ul SO} SB JUIES d[) 9I8 J UTIN][O)) UT SINTRA 3T} 18T} 90N +ib
‘0197 03 usmop wns dwnj swres oy} Aed YOIy Jo 10 ‘s93BI AINSLII ], 019Z SWII} [ENJOL JO I8PPE] 9} JO NJI] Ul I10] PIAJOS SI 911 JUNOISIP J[FUIS B ‘S, (IN 2I1ed WD 0} I9PIO UI ‘POY}dW I9PPer]-T, Y} 10, 44
*SSuruIes [en)oe Pasn am uorjesuadwiod [810] [ENIO. JO PLI)SUI (Z) PUE (SILIdS UOSIOQ(] dY) Ul PIUTEIUOD SPUO( JUIWUIIA0S UWLID) SJRIPIULIAUT YITM
JUDISISUOD SIOW ([ 0} ISPIO UI $3)BI AINSBIL], IBIA-G 9FBIAR ISN dM ‘9)BI AINSBAL], 1834~ dFRIIAR §,1894 (ora Sulsn Jo peajsu] (1) :ysnig-Lsuen( Yrm pareduod 919y dpeU 19 M S9FURYD A30[0potowW Jourut
oM} A[UQ "SpoYjaw Suoure £2eIndoe 9AIIR[aI a1edwod 0) I9PIO UT AJ ,[eNIdE, *SA (Paroafoxd J0) POJBWIIISO JO OIJRI B UT PASN SeM SIYJ, "9JI] PIBME Y[} JO Jea4 ISE[ 9} Ul 019Z 0 A[30eXd Uumop Aed pnom adue[eq preme
973 187} [ons ‘uorjesuadwiod [Bnjoe S, 1894 (I8 SNUIW ddUR[e( PIeME SUTPULR)SINO YY) UO 9l AINSBIL], T894-991() [ENJOR 91[} J8 TeaK [0rd PIUIR? }sa1ajul Surppe Aq porrad oI} JUBAS[II 9T} I9A0 PIAJOS SeM (J0B]
91} 193j€ poALIap paeme wins dwn| 9A1309[qo A psjrodand e “o'1) ,anfea juasaxd [enjor, ‘yoeoadde styy u *(F1-¢1 *dd ‘$00g ‘Ysnig) ysnag-L£oue[n( £q pasn A30[0poy3oW SWIES 9} SUIPUIIXS U0 PIse( SI d[qe) SIYJ,

$0°0 %850 ¥6°0 %¥9°0 %EV'E %68'8 10T %IT°0- %898 %118 699°L9% |%6L'3 %8€6°S %$¢'¢ %50'¢ %8¢'¢ 600%-0661| 6861-0L61 9
67°0 %EL'F S¢'T %98°G- %SL°0 %50°9 S0'T %83 1~ %L8'F %9€°01 ¢8€0¥1 [%609 %866 %LS'T %99°'¢ %88 ¢ 6661-0861| 6L61-0961 S
60°0 %68'T 13T %LS'G- %LT0 %10 88°0 %89°0 %IV'E %88°L LST'30T [%¥LE %LT'8 %SV T- %8¢'¢ %¥8'¢ 6861-0L6T| 6961-0961 14
¥2eqy00T IX-08
9T'0 %838 SL°0 %3¢ %¥0°9 %IV0L 16°0 %30T %18'¢ %60°'8 699°L9% |%6L'G %86°S %80T %50'¢ %Sy 600%-0661| 6861-0861 8
9¢°0 %6L% €91 %885~ %L8°0 %8€'L LT'T %¥¥'e- %99°€ %5801 S8E°0vT_[%60'9 %866 %08' %99'¢ %SV'9 6661-0861| 6L61-0L61 [4
$0°0 %¥9'T ST'T %813~ %19°0 %99'F 68°0 %670 %838 %88°L L95°501 [%¥LT %LT'8 %931~ %8¢'¢ %30’V 6861-0L6T| 6961-0961 T
H2eqyo0T IX-0T
s3%] 2 19PPRT-L| €030V, / soyey arey| preix @roN| .reniov,/ sojey (oamd sppeix| sesso 918y ey ojoN| Lilojey ey poriag ssor]|  yrmoxn|orreusog
TapperT-I| ssofaonjup|pajosforg| junoasiq| sunoasiq -, 14-g | paroafoxg | junoosiq| proik woay| zepper-I | sSurureq| junoosiqlL 1X-¢ S AX| YImorn| ypmoxn|syoeqyoory| sSurureqy| sSururey
$S9] A0YU] ‘9N ‘SAd 19N 19N| reorroisig ‘SAd 1N pardur)| 2 yymoxrn| jo snjep 1N yoey | sSuruxey (sgururey wouxy| pejoaforg| 1oy poraad
‘renjoy 03 Jen1oy, premy| ,enjoy,|pezosforg| » yimorn premy|( [enjoy, ajey| sSururey| juaserg| ,rensoy,| sSurwrey enjoy| [enjoy ‘ajey| Jo porrag| yoeqsjoory
orey AJ ur woxj| Jjo oryey sso[| Aonyup| sSururey| joorey ssa[| junoosiq| pajosloarg| Jenjoy,| peaweq enjoy $s9[ Ypmor)
SoUBLIBA QOURLIBA | pajosforg pojosfoag (parduur) 19N woxy| peAld( woaj ‘oyey | pajosforg sgururey
Jo anfep Jo anfeA | Aoxjuy woay ayey pajoafoag|,paroaforg,| porduy JUNo9SI(Y, pajoafoxg
anjosqy amosqy Fumoastq 19PPET-L| I9PP®T-L arey W[ENIOV,
JUnoosIq paaLtaq
S L b d [0} N N T p: r I H D kS q a J qd v

SpoY3Id A Jo uostredwo))

POYIDTN 38y [BOLIO)SIH/A0DIU

AL poyioy 978y jusLIn)/Id3ppeI-],

WS[BNIOY, SUIALI_(] Ul SPOYIdA Yrog 03 suoidwnssy uouuio))

(1) suoroalord sa (01381 SB 19138]) S[BNIOY, AJ PIBMY pPUB 938y JUNnodsy(J 19N
€ °OIqBL




Rosenberg & Gaskins 21

Since NDR is a derived value that is used to obtain the PV of an award, we
consider the variances in PV of the award vs. the “actual” PV of the award to
be the more important measure of the two, shown in the last column (Column
S) of Table 3. It shows that the two methods are relatively close in absolute
value of PV of award variances in Scenarios 1 and 6; however, the IntGov
method appears to be much less accurate in the other scenarios, especially
Scenarios 2 and 5, the same middle analysis period, 1980-1999, for which it
also appears the least accurate as measured in Part (a) of this subsection.

It must be noted that in a separate analysis (not shown here) there was lit-
tle difference in the Table 3 results if one used the three-year remaining ma-
turity Treasury bond as Brush did in his 2004 study, instead of the five-year
remaining Treasury bond that was ultimately applied in Table 3. This is not
surprising; as Figure 1 showed previously, although net discount rates are
variable over time, they are similar across many bond maturities (e.g., the
three-, five-, and seven-year Treasuries) at any point in time.

Whether or not the Dulaney-Brush method of deriving an “actual” ex post
PV of an award is the preferred means of assessing methodological accuracy is
a separate issue entirely. As noted above, substituting actual Treasury bond
yields each year to earn interest on remaining award balances clearly captures
the interest income effect of “actual” rates; it does not capture the “actual” capi-
tal gains and losses effect from switching between investment instruments
each year, which is necessary to obtain new instruments with the same charac-
teristics that generate “actual” yearly interest income. An argument can be
made that perhaps there is no single “actual” present value of a damage award
that should apply ex post in all cases, since how one might invest a damage
award, consistent with the discounting instruments chosen, will result in dif-
ferent levels of interest rate risk incurred. Moreover, it is well established in
finance that identical compensation should not be expected for incurring differ-
ent levels of risk. Since the levels of interest rate risk are not equal between a
ladder of bonds with all yields locked in at time zero vs. a bond portfolio that
rolls over every year, it is problematic to compare their results against a single
"objective" award present value. A better comparison might be to see which
method that both discounts and invests in the same instruments serves to pro-
duce, ex post, yearly income amounts closest to actual earning losses with
lower cumulative shortfalls or surpluses. This is the analytical approach em-
ployed previously in Table 2, and it is the focus for answering the remaining
question.

3. How and why does forecast accuracy between the two methods appear to
change under different economic conditions?

To answer this question, it is important to understand the different rea-
sons why adjustments to awards become necessary under the two discount rate
methods. Both methods have in common the difference between forecasted and
actual earnings growth rates. However, if only for analytical purposes, con-
sistency within each method requires discounting and investing with the same
instruments appropriate to each method. Therefore, using an historical inter-
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est rate method requires initially investing the award at a market rate and
then rolling over unused balances each year to maintain similar funding char-
acteristics over time, even if actual and forecasted earnings were identical. By
contrast, current rate methods such as the T-Ladder are intended to lock in
current interest rates in the interest of objectivity and the certainty of obtain-
ing nominal cash flows based on forecasted lost future earnings. Some rollover
of award balances would likely occur if either method were used to invest a
lump sum damage award. However, such rollover would be far greater with the
IntGov method, because the intention is to annually rebalance remaining
funds to have the same intermediate bond maturity over time.

As explained in the methodology section, each period’s different economic
conditions are reflected through actual earnings and interest rate changes af-
ter inception via the cumulative annual earnings shortfalls or surpluses rela-
tive to forecasts, all converted to 2009 dollars. How and why forecast accuracy
differs between the methods based on the first definition of accuracy (Question
2, Part A, with results shown in Table 2) is best seen by focusing separately on
each distinct time period of analysis, as follows:

1970-1989, Scenarios 1 and 4: Relative accuracy is close between the methods
for this period but with opposite signs. Higher actual earnings growth than
projected (Table 2, Column D) in both scenarios (+1.26% and +1.45%, respec-
tively), other things being equal would create balance shortfalls for both the T-
Ladder and IntGov methods. However, the actual total return (geometric
mean) on intermediate term government bonds during this 20-year period was
relatively high at 9.42% (Column M), more than double the historical average
five-year T-note rates used for discounting in both scenarios (Column J). This
extremely positive rollover effect in both scenarios relative to the low historical
rates used for discounting creates surplus income (coupon interest plus capital
gains) in most years for the IntGov method. This rollover effect more than off-
sets the negative earnings growth effect and provides very large positive PV of
award adjustments. Taking earnings growth and rollover together, these result
in a net of surplus adjustments for IntGov vs. only shortfall adjustments for
the T-Ladder method due to higher earnings growth alone. (For IntGov and T-
Ladder, respectively, these adjustments were +19% vs. —22% in Scenario 1,
and +23% vs. —25% in Scenario 4, shown in Columns O and I). Column Q
merely expresses these differences in absolute value as an indication of relative
forecast accuracy, in which the two methods are roughly comparable, albeit
with opposite sign award adjustments.

It must be emphasized that there is no comparable rollover effect with the
T-Ladder method. The fact that the T-Ladder’s 7.38% implied discount rate20
in Scenarios 1 and 4 (Column E) exceeded the average historical rates on five-

20A single implied discount rate is solved for using the same PV of award already derived from all
individual T-Ladder bond maturities and yields. Note that these implied discount rates shown in
Column E are similar but not the same for each pair of scenarios with the same analysis period
due to the different scenario lookback periods for earnings growth. Different earnings growth rates
result in different mixes of the same T-Ladder bond maturities and yields, from which the different
PV of awards arise.
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year T-notes in both scenarios (Column J) served mainly to generate lower ex
ante PV of awards for the T-Ladder method than IntGov (Column P).

1980-1999, Scenarios 2 and 5: Relative accuracy is most discrepant between the
methods for this period, with IntGov being by far the less accurate in these sce-
narios. Here, lower actual than forecasted earnings growth in both scenarios
(=2.80% and —1.57%, Column D) had the opposite effect from the prior analysis
period, and created surpluses rather than shortfalls for both the T-Ladder and
IntGov methods from 1980-1999. The actual total return on IntGov bonds
during this period was highest at 9.53% (Column M), and again exceeded the
historical average five-year T-note rates used for discounting in both scenarios
(Column J). Since inflation fell dramatically especially in the early years of this
period, it is not surprising that lower actual than projected earnings growth
rates were accompanied by lower actual than projected interest rates. The ef-
fects of substantially lower actual earnings growth and very high annualized
bond rollover returns were both highly positive in creating surplus adjust-
ments to the award PV for the IntGov method, i.e., +73% to +78% of the award
PV in both scenarios (Column O). The T-Ladder method also had positive
earnings growth effects, but no rollover impact, other than having the present
value of earnings “surpluses” relative to projections in 2009 dollars, effectively
earning each year’s compound rate of inflation. The T-Ladder method experi-
enced +42% and +21% in PV of award adjustments in the two scenarios (Col-
umn I).

The absolute value differences in PV of award adjustments between IntGov
and T-Ladder are the largest among the six scenarios for this middle analysis
period, shown in Column Q (+35% and +51%). These magnitudes are largely
the result of IntGov having complementary impacts (i.e., positive income vari-
ances from both earnings growth and rollover), as compared with T-Ladder
which is impacted mainly through variances in earnings growth. (This con-
trasts with the earlier analysis period of 1970-1989, in which the earnings
growth and total return impacts were offsetting for the IntGov method.)

Even though the geometric mean total returns for IntGov bonds were sim-
ilar for the two analysis periods (9.42% during 1970-1989, and 9.53% during
1980-1989), the extent of award adjustment in the latter period was also im-
pacted by the timing of inflation changes affecting earnings growth and inter-
est rate changes. As shown earlier in Figure 2, from 1970-1989, inflation and
interest rates first rose before declining, whereas from 1980-1999, inflation and
interest rates both declined precipitously after peaking around 1980. The fact
that both inflation and interest rates peaked in the early 1980s and began
sharp descents thereafter meant that a damage award invested in 1980, based
on higher lookback period projections of earnings growth as compared with
1970 would experience a much larger windfall from investing starting around
1980.

It is important to note that the benefit from locking in high initial rates,
with or without rollover, is obtained by a plaintiff only if such rates are used
for subsequent investing and not just for discounting lost future earnings. The
implied discount rates from December 1979 current yields on T-Ladder bonds
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(Column E, 10.35%, 10.36% in Scenario 2 and 4, respectively) substantially
exceeded the average historical yields on five-year T-notes in both scenarios
(Column J), just as had occurred in Scenarios 1 and 2. This fact alone resulted
in lower PV of awards for the T-Ladder vs. the IntGov method during (Column
P). Only if the plaintiff were to invest surplus funds (e.g., from needing less
future earnings due to lower inflation) in longer term assets that earned re-
turns above inflation, would the plaintiff have benefited by more than indi-
cated via the T-Ladder method. In that sense, the T-Ladder method employed
here without any funds rollover may be conservative in not making subjective
assumptions about how a plaintiff might invest such “surplus” earnings. How-
ever, we should not infer with benefit of hindsight that in the early 1980s a
prudent investor would always have taken advantage of declining rates to lock
them in by investing all “surpluses” for lengthy future periods.2!

1990-2009, Scenarios 3 and 6: Relative accuracy between the methods is mixed;
close for the shorter lookback period (Scenario 3) but with opposite signs, and
not so close for the longer lookback period (Scenario 6), both resulting in over-
compensation. Here, in terms of forecast vs. actual results we have the mirror
image of the earliest analysis period, 1970-1989. From 1990-2009, we instead
observe lower actual than forecasted earnings growth (Column D), which re-
sulted in surplus adjustments due to earnings alone for both discount methods
in both scenarios. However, actual total returns on IntGov bonds averaging
6.77% (Column M) fell below the historical average five-year T-note rates used
for discounting in both scenarios for the first time (Column J). Other things
being equal, lower total returns as compared with the discount rate assumed
results in earnings shortfalls for the IntGov method. Taken together, the lower
total return rollover effect offsets the lower actual earnings effect, creating a
mixed net effect on PV of award adjustments for the IntGov method. These off-
setting effects result in a net of negative (income shortfall) award adjustments
in Scenario 3 and a net of positive (income surplus) award adjustments in Sce-
nario 6 (-19% and +20%, respectively, in Column O).

For the T-Ladder method, positive PV of award adjustments due to lower
actual earnings growth were observed for both Scenarios 3 and 6 (+18% and
+37%, respectively, in Column I). As shown in Column Q, the choice of look-
back period made a large difference in relative accuracy. Again, longer look-
back periods for earnings growth assumptions does not necessarily make for a
more accurate forecast. In Scenario 3, with a 10-year lookback period, the two
methods showed little absolute value difference in PV of award adjustments,
+1% (based on opposite sign adjustments for each method). By contrast, in

21Plaintiffs would have reason to be highly uncertain about earnings shortfalls or surpluses rela-
tive to projections lasting over a lifetime. While in reality a plaintiff facing a funding shortfall
might sell off bonds that locked in beginning period rates, there is no certainty that a plaintiff
would do so rather than forego consumption, and even if he/she did so, it would be speculative to
assume which bonds might best be sold. Similarly, if a plaintiff faced a funding surplus, it would be
speculative to assume which maturity additional bonds would be purchased for re-investment,
whereas a plaintiff could instead just increase consumption. Thus, to avoid such speculation for
both methods, each annual shortfall/surplus was simply converted to 2009 dollars via the appro-
priate CPI-U adjustment.
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Scenario 6, with a 20-year lookback period, the T-Ladder method absolute
value adjustments exceeded those of the IntGov method by 17%.

For the T-Ladder method, the 8.09%/8.11%22 implied discount rates (Col-
umn E, based on 1989 “current” rates in both scenarios), were for the first time
lower than the average historical rates on five-year T-notes in both scenarios
(Column J). These lower discount rates generated higher PV of awards for the
T-Ladder method vs. the IntGov method, also for the first time, as shown in
Column P.

VI. Summary and Conclusions

This paper attempts to identify and analyze many of the theoretical and
practical issues surrounding the choice of discount rate methods to valuing
damage awards, in particular, the usage of current interest rates vs. historical
interest rates. It is argued that the absolute accuracy of any discount rate
method is difficult to measure due to many subjective factors, including the
selection of what type and maturity instrument(s) are used to derive the pro-
jected and “actual” present values after the fact. In terms of relative accuracy,
one also cannot avoid the need to define what exactly is meant by “current in-
terest rates,” and whether that definition should include or exclude some rule-
based method for handling variances of actual from forecasted earnings. It is
argued here that there is a strong implied linkage between discounting and
investing that, although not explicitly required by courts, has been made in
language used in rulings at least since the Supreme Court’s 1983 Jones &
Laughlin Steel Corp. v. Pfeifer decision. We believe that this linkage is equally
valid here to assess the relative accuracy of lump sum awards used to support
actual vs. projected earnings paydowns under different market conditions.

Toward that end, the T-Ladder method and the IntGov methods were com-
pared for their relative award sizes, ex ante, and their relative accuracy, ex
post, in terms of PV of award adjustments needed to keep a plaintiff whole.
The results found in this study were broadly consistent with those found by
Brush and others, i.e., that neither the current or historical interest rate meth-
ods have proven to be very accurate, nor does either method show a dispositive
forecast superiority. Although emulating Brush’s analytical approach showed
some forecast superiority of the T-Ladder as one type of current rate method,
we believe that in measuring accuracy, his approach only captures the income
effect of substituting actual for historical average rates each year, without the
capital gains and losses if one actually had invested in bonds with those actual
yields. If one accepts that accuracy should include the consistency of investing
and discounting with the same instruments, then capital gains/losses also need
to be part of the equation in evaluating ex post accuracy. We also believe that
while actual earnings losses may be observed, ex post, there is no universally
acceptable present value of earnings losses that may be similarly observed; in
fact, having different levels of interest rate risk protection under different dis-

22The 2 basis points difference in implied discount rate for the T-Ladder method between Scenarios
4 and 6 was due to slightly different bond weightings applied to the same yields, based on the
different lookback periods’ earnings growth rates.
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counting and investing methods means that having a single agreed upon
measure of present value of lost earnings is unrealistic. Also, it is unclear
whether some conceptually optimal approach, such as the one offered by
Cushing and Rosenbaum (i.e., that splits the difference between current inter-
est rates and historical interest rates) will generally provide more robust re-
sults than either method.

These conclusions of necessity are limited in scope. Interest rate risk is
mitigated via an investment strategy that allows for rolling over damage
award balances to meet changing economic conditions, especially to address
the impact of inflation on the purchasing power of lost earnings replacement.
Investing in intermediate term government bonds via mutual funds is one way
to offer this type of protection along with ease of award management over time.
Although the results presented in this paper suggest that the IntGov method
per se is somewhat less accurate than a Treasury ladder invested at current
interest rates, this may be simply the result of the limited set of market condi-
tions and lookback period combinations analyzed. It is not hard to imagine
more scenarios like this in which the IntGov method’s relative forecast accu-
racy improves. For now, FEs should consider the theoretical and practical
tradeoffs of each approach and use their best judgment in selecting a method.
In the meantime, to echo Brush’s conclusion (Brush, 2004, p. 12), better meth-
ods for estimating the present value of future lost earnings should remain a
priority for forensic economists.

References

Board of Governors of the Federal Reserve System. Economic Research-Federal Reserve Bank of St.
Louis, Treasury Constant Maturity Series. www.research.stlouisfed.org/fred2/categories/115
(accessed on 9/8/2010,10/29/2010, and 1/24/2011.)

Braun, Bradley Junsoo Lee, and Mark C. Strazicich. 2008. “Historical Net Discount
Rates and Future Economic Losses: Refuting the Common Practice,” in Economic
Foundations of Injury and Death Damages, ed. R.T. Kaufman, J.D. Rodgers, and G.
Martin, 468-491. Cheltenham, U.K.: Edward Elgar Publishing Ltd.

Brookshire, Michael L., Michael R. Luthy and Frank L. Slesnick. 2009. “A 2009 Survey
of Forensic Economists: Their Methods, Estimates, and Perspectives.” Journal of Fo-
rensic Economics, 21(1): 5-34.

Brush, Brian C. 2003. “The Past as Prologue: On the Accuracy of Using Historical Aver-
ages in Discounting Future Lost Earnings to Present Value.” Journal of Legal Eco-
nomics, 13(1): 81-107.

. 2004. “Assessing Alternative Methods of Estimating the Present Value of Fu-
ture Earnings: A Fifteen Year Update.” Journal of Forensic Economics, 17(1): 1-15.

. 2011. “Using Historical Simulation to Compare the Accuracy of Nine Alterna-
tive Methods of Estimating the Present Value of Future Lost Earnings.” Journal of
Forensic Economics, 22(1): 1-20.

Bureau of Labor Statistics, Department of Labor. February 2010. Economic Report of
the President. “Hours and earnings in private nonagricultural industries, 1962—-2009,”
Table B-47.

Clark, Steven P., T. Daniel Coggin, and Faith R. Neale. 2008. “Mean Reversion in Net
Discount Ratios: A Study in the Context of Fractionally Integrated Models.” The
Journal of Risk and Insurance, 75(1): 231-247.



Rosenberg & Gaskins 27

Cushing, Matthew J. and David I. Rosenbaum. 2006. “Historical Averages, Units Roots
and Future Net Discount Rates: A Comprehensive Estimator.” Journal of Forensic
Economics, 19(2): 139-159.

, and . 2010. “Predicting Net discount Rates: A Comparison of Profes-
sional Forecasts, Time-series Forecasts and Traditional Methods.” Journal of Foren-
sic Economics, 21(2): 147-171.

Dulaney, Ronald A. 1987. “An Historical Simulation Approach to the Present Valuation
of Future Earnings.” Journal of Forensic Economics, 1(1): 37-48.

Gamber, Edward N., and Robert L. Sorensen. 1993. "On Testing for the Stability of the
Net Discount Rate." Journal of Forensic Economics, 7(1): 69-79.

, and . 1994."Are Net Discount Rates Stationary? The Implications for
Present Value Calculations: Comment." Journal of Risk and Insurance, 61: 503-512.
Gurkaynak, Refet S., Brian Sack, and Jonathan H. Wright. 2006. Finance and Eco-
nomics Discussion Series. “The U.S. Treasury Yield Curve: 1961 to the Present.”
Board of Governors of the  Federal Reserve System, 2006-08.

www.federalreserve.gov/econresdata/researchdata.htm (accessed 10/29/2010)

Haydon, Randall B., and Samuel C. Webb. 1992. “Selecting the time Period Over Which
the Net Discount Rate is Determined for Economic Loss Analysis.” Journal of Foren-
sic Economics, 5(2): 137-147.

Horvath, Philip A. and Edward L. Sattler. 1997. "Calculating Net Discount Rates—It’s
Time to Recognize Structural Changes: A Comment and Extension." Journal of Fo-
rensic Economics, 10(3): 327-332.

Ibbotson. 2010. SBBI (Stocks, Bonds, Bills and Inflation), 2010 Classic Yearbook. “In-
termediate-Term Government Bonds: Total Return Index,” Table B-7.

Ireland, Thomas. 1998. “Why Inflation-Indexed Securities Are Not Poorly Suited For
Discounting A Future Earnings Stream.” Journal of Forensic Economics, 11(3): 269-
270.

Payne, James E., Bradley T. Ewing and Michael J. Piette. 1999. "An Inquiry Into the
Time Series Properties of Net Discount Rates." Journal of Forensic Economics, 12(3):
215-223.

Rosenberg, Joseph I. 2010. “Discounting Damage Awards Using the Zero Coupon
Treasury Curve: Satisfying Legal and Economic Theory While Matching Future Cash
Flow Projections.” Journal of Forensic Economics, 21(2): 173-194.

Schilling, Don. 1985. “Estimating the Present Value of Future Income Losses: An His-
torical Simulation 1900-1982.” The Journal of Risk and Insurance, 52(1): 100-116.

U.S. Bureau of the Census. Income Data series. “Wage or Salary Workers (All) by
Median Wage and Salary Income and Sex: 1947 to 2009,” Table P-53
www.census.gov/hhes/www/income/data/historical/people/index.html (accessed
12/23/2010).

Appendix

Tables A-1a and A-1b present the detailed results for Scenario 1 applied to
each of the two discounting and investing methods. Due to space limitations,
the other 10 tables for Scenarios 2-6 are not included here, but are available on
line at JFE under Supplemental Material for this paper.

Table A-2 presents the calculation of an “Actual” present value of earnings
losses for Scenario 1 using essentially the same method as Brush did (Brush,
2004, p. 14), except that he used the actual average yield on the three-year
Treasury note for each year, whereas in this paper we used the average yield
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on the five-year Treasury note. As noted in the text, the results in terms of rel-
ative accuracy by scenario are similar had we used the three-year Treasury
instead of the five-year Treasury. Also noted in the text, in answering Question
2 Part B, Brush himself switched in his 2011 study to using 30-day T-bill “in-
terest returns” to obtain “actual” present value. For reasons discussed in
greater detail by Rosenberg, (2010, pp. 181-182), using 30-day T-bills violates
the finance principal “Parity of Risk,” as this instrument is essentially devoid
of either default risk or inflation risk and thus is inappropriate for discounting
uncertain future lost earnings to obtain a damage award. For that reason, we
consider Brush’s method of deriving a quasi-objective “actual” present value of
lost earnings to be better represented by using a longer term instrument,
hence the five-year Treasury.
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Rosenberg & Gaskins

Table A-2
Calculation of “Actual” Present Value of Earnings Losses Based on Scenario 1
Assumptions, Assuming the Actual five-year T-Note Rate
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Actual

Average

Actual Annual

Earnings CMT 5-Yr Minus
Year Growth T-Note Beginning Plus Actual Ending
count Year Rate Yield Balance Interest Earnings Balance
1969
1 1970 4.18% 7.38% 102,257 7,542 (6,542) 103,258
2 1971 6.18% 5.99% 103,258 6,183 (6,946) 102,494
3 1972 7.73% 5.98% 102,494 6,131 (7,483) 101,142
4 1973 6.16% 6.87% 101,142 6,945 (7,944) 100,143
5 1974 5.55% 7.80% 100,143 7,813 (8,385) 99,571
6 1975 5.60% 7.77% 99,571 7,732 (8,855) 98,449
7 1976 7.28% 7.18% 98,449 7,068 (9,499) 96,018
8 1977 6.91% 6.99% 96,018 6,712 (10,156) 92,574
9 1978 7.78% 8.32% 92,574 7,700 (10,946) 89,327
10 1979 7.22% 9.52% 89,327 8,502 (11,736) 86,094
11 1980 6.83% 11.48% 86,094 9,882 (12,538) 83,437
12 1981 8.61% 14.24% 83,437 11,878 (13,618) 81,697
13 1982 4.28% 13.01% 81,697 10,625 (14,201) 78,122
14 1983 4.79% 10.80% 78,122 8,434 (14,881) 71,674
15 1984 4.13% 12.24% 71,674 8,774 (15,496) 64,952
16 1985 2.36% 10.13% 64,952 6,579 (15,862) 55,669
17 1986 1.59% 7.31% 55,669 4,070 (16,113) 43,626
18 1987 2.35% 7.94% 43,626 3,462 (16,492) 30,596
19 1988 2.98% 8.47% 30,596 2,592 (16,984) 16,203
20 1989 3.51% 8.50% 16,203 1,378 (17,5681) 0




