











Figure 28: Trend in Average Weekly Paid Hours, 1948-2006
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Source: Data from the Bureau of Labor Statistics. Average weekly hours equal total annual hours divided by 52 times average monthly employment. The
total annual hours estimates were provided by the BLS Office of Productivity and Technology. Average employment is a CPS figure, with an adjustment to

account for armed forces employment.

One fact that might lead some observers to
question the Trustees’ projection of stability in
average weekly hours is the shortening of the
work week that has been observed in some Euro-
pean countries. A useful comparison is to calcu-
late the annual growth rate in hours per employee
over two periods, 1960-86 and 1986-2006. The
annual growth rate in the U.S. came to a halt,
from -0.33 percent per year in the earlier period
to -0.02 percent per year in the later period. The
figures for Europe (the EU-15) fell by more than
half from -0.86 to -0.33, but remain at a substan-
tial rate of decline. As with the fertility rate, this
is one among a number of areas in which it is the
Panel’s judgment that future U.S. trends can be
better predicted based on our own past experi-
ence than on European developments.

However, the Panel feels that the continuing
decline in hours in Europe together with the
sharp decline in the U.S. between 2000 and 2006
make at least a modest further decline likely. As
a compromise recommendation, we select an an-
nual rate of decline of hours per employee of 0.1
percent for the first 25 years of the projections
and zero thereafter. This is consistent with the
significant possibility for a substantial upward
movement in the average retirement age (re-

flected in the Panel’s low-cost labor force par-
ticipation assumption). We feel that some of the
added employees in the labor force in the 65-75
age groups will choose to work part-time rather
than full-time.

The issue of how to think about hours of work
is slightly complicated because while weekly
hours worked is a common measure, the variable
of interest for Social Security purposes is total
annual earnings, and thus annual hours. If the
ratio of average weekly employment (the average
of the number of people working in each week) to
average annual employment (number of people
working at all during a year) is constant, weekly
and annual hours will have the same trend. Over
recent decades, however, there has been a decline
in the prevalence of part-year work, as women
have become more attached to the labor market.
This shift presumably is picked up in the adjust-
ment that the actuaries make when they project
(annual) Social Security covered employment
based on (weekly) CPS employment. More explic-
it attention to the factors that underlie the trend
could perhaps improve the projections, though
any effect is likely to be quite small.
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GDP Deflator/CPI Growth Rate Differential

Assumption Recommendation A-13: The differ-
ential growth rate between the GDP deflator and
the Consumer Price Index (CPI-W) should be re-
duced from the Trustees’ choice of -0.4 percent-
age points to -0.2 percentage points. We find no
historical evidence to support the Trustees’ choice
and indeed in the past six years the differential
growth rate has been zero.

Of the 0.6 percentage point gap between pro-
jected productivity growth and real wage growth,
the largest single component is the differential in
growth between the GDP deflator and the CPI, pro-
jected in the 2007 Trustees Report to be -0.4 per-
centage points annually. This factor stems from the
underlying definition of productivity as real GDP
per hour in the entire economy. The GDP deflator is
used to derive the productivity growth rate, which
directly affects total growth in the economy and
the taxable wage base. Yet ongoing Social Security
benefits are adjusted annually by the CPI-W, the
wage earners’ version of the Consumer Price Index,
one of three versions released monthly by the BLS.
Any tendency for the GDP deflator to grow more
slowly than the CPI-W affects the future actuarial
balance of the system by pushing up benefits rela-
tive to the gains in system income made possible by
productivity gains.

Six price indexes are relevant to a consideration
of the future evolution of the differential growth in
the GDP deflator and the CPI-W. The first two are the
deflators for total GDP and for Personal Consump-
tion Expenditures (PCE), both published quarterly
by the Bureau of Economic Analysis (BEA). These
differ only in coverage; the GDP deflator covers
all of current production, whereas the PCE defla-

tor covers only the two-thirds of GDP consisting of
personal consumption expenditures, thus exclud-
ing equipment and structures investment, as well
as government spending and net exports.

The other four indexes are different versions of
the CPI. The CPI-U reflects the price experience de-
rived from the spending patterns experienced by
all households in the U.S. except those households
residing in rural areas, in the armed forces, or in in-
stitutions. The CPI-W applies to a subset of the CPI-
U population: those households with a full-time
employee, the majority of whose income is derived
from wage-earner or clerical-worker occupations.
The same methodology is employed in the CPI-U
and CPI-W, and the samples of areas, retail outlets,
and prices are identical. The only difference in their
construction is the expenditure weights used to ag-
gregate the prices. Social Security benefit cost of
living adjustments are indexed to the CPI-W, the
only CPI definition available when benefits were
indexed by legislation, in 1972. The GDP and PCE
deflators are often revised back into history to re-
flect new data and methodological improvements.
But because they are used in many legal contracts,
the CPI-U and the CPI-W are never revised.

While the CPI-U and CPI-W are never changed
after publication, the BLS also publishes two alter-
native versions of the CPI-U that reflect method-
ological changes over time. The CPI-U-RS (“research
series”) is available back to 1978 and incorporates
numerous methodological improvements made to
the CPI during the last 30 years. The CPI-U-X1 is
another version of the CPI-U. It is useful in assess-
ing CPI inflation in years before 1978.

Table 7 displays growth rates for all six of these
price indexes—the GDP and PCE deflators, the
CPI-U and CPI-W, the CPI-U-RS linked at 1978 to

Table 7: Major U.S. Price Indexes, Annualized Growth Rates, 1967-2006

GDP Deflator | PCE Deflator | CPI-U CPI-W CPI-U-RS/X1 Implied CPI-W-RS
2003-2006 3.04 2.75 3.04 3.06 3.06 3.08
20002003 | 2.07 | 1.82 | 221|208  |219 | 2.07
19972000 | 1.56 | 1.67 | 235  |231  |225 | 2.21
19921997 | 1.99 | 2.06 | 260 | 263 | 234 | 2.28
1987-1992 | 3.31 | 3.81 | 422 |a11 | 374 | 3.64
19821987 | 3.09 | 3.40 |326  |299  |334 | 3.06
19771982 | 7.67 | 7.86 |930  |920 |824 | 8.23
19721977 | 6.97 | 6.96 | 743|738  |7.06 | 7.02
1967-1972 | 4.66 | 4.10 | 449|451 | 403 | 4.05
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the CPI-U-X1, and our calculation of the CPI-W-RS.
The annualized growth rate of all six indexes is dis-
played for five year intervals spanning 1967-97 and
over three year intervals between 1997 and 2006.

To highlight the differences in the growth rates
of the various price indexes, Table 8 displays key
growth rate comparisons, allowing positive and
negative differences among the price indexes to be
easily identified. In most periods the GDP deflator
grows more slowly than the PCE deflator, but in the
two most recent periods (2000-2003 and 2003-06)
and in the first two periods (1967-72 and 1972-77)
the GDP deflator grew more rapidly than the PCE
deflator. There is no “iron law” that the GDP defla-
tor must grow more slowly than the PCE deflator.

In all periods shown (except for 1982-87) the
rate of inflation in the PCE deflator is substantially
slower than in the CPI-U. This is the major reason
for the historical differential between the growth
rate of the GDP deflator and the CPI-W. A small off-
setting contribution is made by the fact that in all
periods but the first and last, the growth rate of the
CPI-W is modestly slower than the CPI-U.

The fourth column in Table 8 displays the dif-
ferential growth rates between the CPI-W (used
for Social Security indexation) and the implied
constant-methodology CPI-W-RS. This difference
is negligible in the two most recent periods, reflect-

ing methodological improvements that have been
applied equally to the CPI-U and CPI-W. The differ-
ential growth rate was particularly large in 1977-
1982, when the pre-1983 CPI methodology for the
measurement of housing prices had its greatest im-
pact in overstating inflation.

The critical differential is in the fifth column of
Table 8, namely the differential between the GDP
deflator and the CPI-W-RS that incorporates cur-
rent measurement methodology. Quite remark-
ably, this difference has been close to zero during
2000-03 and 2003-06. In contrast, the difference
over the pre-2000 period back to 1967 is an average
annual growth rate of -0.15 percent per year. Even
excluding the past six years, it is notable that the
annual growth rate of -0.15 is much slower than the
Trustees’ assumed rate of -0.4 percent per year.

The most important issue in projecting this dif-
ferential forward is that methodological improve-
ments in the CPI have not eliminated the differen-
tial growth rate of the PCE deflator and the CPI-U.
The past provides some guidance for the Trustees.
Historical perspective is provided by Table 9, which
restates the differences in Table 8 over alternative
historical horizons of 10, 20, 30, and 39 years.

Again, the fifth column is the most important. It
displays the differential growth rate of the GDP de-
flator and constant-methodology CPI-W-RS. Over

Table 8: Differences between Price Indexes, Annualized Growth rates, 1967-2006

GDPD-PCED PCED-CPIU | CPIU-CPIW | CPIW-CPIW/RS GDPD-CPIW/RS
2003-2006 0.29 0.30 0.02 0.02 0.04
20002003 | 0.25 | -0.39 | 012 | 0.02 | 0.00
1997-2000 | -0.10 | -0.68 | 0.04 | 0.10 | -0.65
19921997 | -0.07 | -0.63 | 0.06 | 035 | -0.29
1987-1992 | -0.49 | -0.41 | 011 | 0.8 | -032
1982-1987 | -0.31 | 014 | 0.28 | -0.07 | 0.03
1977-1982 | -0.19 | -1.45 | 0.02 | 1.06 | -0.56
19721977 | 0.01 | -0.46 | 0.04 | 037 | -0.04
1967-1972 | 0.56 | -0.38 | -0.02 | 0.46 | o0.61

Table 9:Differences between Price Indexes over Alternative Horizons, 1967-2006

GDPD-PCED PCED-CPIU | CPIU-CPIW | CPIW-CPIW/RS GDPD-CPIW/RS
1996-2006 0.13 0.47 0.05 0.04 0.25
19862006 | -0.11 | -0.48 | 0.07 | 0.23 | -0.28
19762006 | -0.14 | -0.53 | 0.09 | 032 | -0.26
19672006 | -0.03 | -0.52 | 0.07 | 0.35 | -0.13
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the past ten years, this differential of -0.25 points
has been well below the Trustees’ assumption of -0.4,
and over longer horizons the differential has been
equivalent or smaller. The most important source of
the differential is the differential growth of the PCE
deflator and the CPI-U, which in turn is mainly due to
the difference between the fixed weights used in the
CPI and the chain weights used for the PCE deflator.

Just looking at the history in Table 9, it is clear
that there is no historical precedent for the 2007
Trustees’ assumption of a -0.4 percent per annum
growth rate in the GDP deflator vs. CPI-W differ-
ential. Detailed analysis of the data provides fur-
ther reasoning that the differential growth rate
should be smaller.

Referring back to the first column of Table 8,
concerning the GDP deflator vs. the PCE defla-
tor, there is no reason to expect that any particu-
lar sub-period would be most relevant for the 75
year forecast horizon. The average growth rate
over 1967-2006 is -.03 percent per year, and we
suggest that the best forecast for this differential
growth rate is zero.

For the PCED vs. CPI-U differential, much of
history is based on now outmoded CPI method-
ology. The average of 2003-06 is most relevant,
-0.30 percent per year. For the CPI-U vs. CPI-W
differential, the 1967-2006 average is +0.07, and
there is no reason why this quite stable growth
rate should change in the future. Methodology
improvements in the CPI-W vs. CPI-W-RS growth
rates are irrelevant for the future since the CPI
has now adopted all the techniques used in the
research series CPI-W-RS.

Summing up the components of the GDP defla-
tor to CPI-W-RS differential relevant for the next
75 years comes out to -0.23. Assuming that the
BLS will adopt further methodological improve-
ments in the CPI at various stages over the next 75
years, the Panel’s recommendation of -0.2 may still
overstate the differential.

Summary of Real Wage Growth

Assumption Recommendation A-14: Together, As-
sumptions A-8 through A-12 result in a rate of real
wage growth in the intermediate assumptions of
1.3 percent per year, slightly higher than the 1.1
percent assumed in the 2007 Trustees Report.

The recommendations also result in recommend-
ed low-cost wage growth of 1.8 percent and high-

cost wage growth of 0.8 percent, in both cases 0.2
percentage point higher than the 2007 Trustees’
assumptions.

2007 Technical Panel Growth Rate

Recommendations
Real Wage Growth = (Year 0-25) 1.3 pct/yr
(Year 26-75) 1.5 pct/yr
+ Growth in 1.7 pct/yr
labor productivity 1.7 pct/yr
+ Growth in 0.0 pct/yr
[labor compensation/GDP] 0.0 pct/yr
+ Growth in -0.1 pct/yr
[earnings/labor compensation] 0.0 pct/yr
+ Growth in -0.1 pct/yr
[total hours/employment] 0.0 pct/yr
+ Growth in -0.2 pct/yr
[GDP deflator/CPI] -0.2 pct/yr

Note that our projected -0.1 percent annual
growth rate of the earnings/compensation ratio
and hours/employee ratio persists only for the first
25 years of the projections and are zero thereafter.
Thus our real wage growth rate for 2032 to 2082 is
1.5 percent a year, a substantially faster rate than
the 1.1 percent rate in the 2007 Trustees Report.

D. CPI growth rate

Assumption Recommendation A-15: The Panel rec-
ommends that the assumed rate of increase in the
Consumer Price Index be reduced by 0.3 percent-
age point in the intermediate assumption, from 2.8
percent to 2.5 percent per year. The assumption of
the future inflation rate in the GDP deflator should
be reduced from the current 2.4 percent assump-
tion to 2.3 percent, corresponding to our previous
recommendation that the GDP deflator to CPI dif-
ferential be reduced from -0.4 percent to -0.2 per-
cent per year.

Social Security is indexed to inflation, so the ef-
fect of unexpected changes in future inflation on
system finances is muted. However, due to timing
effects, in that faster inflation will increase the
growth in the taxable wage base prior to its effect
on benefits, some sensitivity remains.

As reviewed in the previous section, the concept
of inflation used to index Social Security benefits
tends to rise faster than the GDP deflator, which
is relevant to the measurement of productivity.
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Inflation rate

Figure 29: Eight Quarter Inflation Rate for GDP Deflator and CPI-W, 1955-2007
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Figure 29 displays the difference between the two
inflation measures and points to particular periods
when the difference was very large (notably the pe-
riod 1978-82) and other periods when the differ-
ence was very small (2002-06).

Our consideration of the future behavior of infla-
tion profits from an enormous literature on the U. S.
inflation process. For 25 years a consensus model has
performed well in explaining the historical behavior
of U. S. inflation—why inflation accelerated in the
late 1960s and late 1980s, why inflation was so high
in the 1970s and so low in the late 1990s, why in-
flation and unemployment moved in opposite direc-
tions in the late 1960s and late 1980s but in the same
direction in the 1970s and late 1990s.

The consensus or mainstream model of the infla-
tion process can be written as:

Inflation today = Inherited Inflation + Demand Effect
+ Supply Effect

Because this model of inflation has three driv-
ing forces—inertia, demand and supply, it has fre-
quently been called the “triangle” model.*?

The role of “inherited inflation” is fundamental. If
there are no pressures pushing up or down on cur-
rent inflation from demand or supply factors, then
inflation will continue at the rate inherited from the

113 Dew-Becker, Ian and Robert J. Gordon, “Where Did the Pro-
ductivity Growth Go? Inflation Dynamics and the Distribution
of Income,” Brookings Papers on Economic Activity, no. 2, 2005, pp.
67-127.

1980 1985 1990 1995 2000 2005

past. However, inflation can be jarred away from this
inherited rate by shocks to the demand or supply
sides of the economy. The classic demand-induced
inflation in the U.S. occurred during 1965-1970,
when a combination of Vietnam War government
spending, sharp cuts in income tax rates, and a gen-
erally ebullient atmosphere for spending on con-
sumer durables and business investment pushed
the unemployment rate down from 5.5 percent in
1963 to roughly 3.5 percent during 1966-1969.

The demand effect can be represented as the “gap”
between the actual unemployment rate and a hypo-
thetical “natural unemployment rate” that is con-
sistent with steady inflation."* For instance, from
the perspective of 45 years of data (1962-2007), we
can estimate that in the late 1960s an unemploy-
ment rate of 5.5 percent would have been necessary
to avoid an acceleration of inflation. The actual ob-
served 1966-1969 unemployment rate of 3.5 percent
implied an acceleration of inflation of roughly 1 per-
centage point per year; and inflation accelerated from
1 percent in the early 1960s to 5 percent in 1970. The
rule of thumb is that inflation accelerates by 0.5 per-
cent for each percentage point gap between actual
and natural unemployment. This rule of thumb was
first noticed in the 1960s and is validated forty years

14 The “natural unemployment rate” in the contemporary literature
is more often labeled as the “NAIRU,” the Non-Accelerating Infla-
tion Rate of Unemployment.
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later in the latest academic estimates of the inflation
process. Likewise, a positive gap—with unemploy-
ment above the natural rate—will cause inflation to
decelerate. This is validated by the disinflationary pe-
riods of 1981-1986, 1990-1993, and 2000-2003.

Inflation remains at the rate of inherited inflation
if the demand effect is zero, that is, if the unem-
ployment gap is zero. When unemployment is low
and the gap is negative, inflation accelerates, as in
1966-1969 and 1987-1989. When unemployment
is high and the gap is positive, inflation decelerates,
as in 1981-1986, 1990-1993, and 2000-2003.

But inflation and unemployment have not always
been negatively correlated. The U.S. experienced
“twin peaks” of high unemployment and inflation
in 1974-1976 and 1979-1981, and a “valley” of low
unemployment and inflation in 1997-1999. Theo-
ries developed at the time of the first 1974-1975 oil
shock, and subsequent empirical work, have vali-
dated the role of supply shocks (the “supply effect”
in the above equation) as an additional factor that
can cause inflation to accelerate or decelerate, some-
times quite rapidly.

These theories reflect two realistic aspects of any
economy, which can usefully be imagined as divid-
ed into energy and non-energy sectors. The first as-
pect is that price and wage behavior in the non-en-
ergy sector is very “sticky,” or slow to adjust, which
makes inflation adhere to inherited inflation when
there are no demand or supply effects. Second, sud-
den quantum jumps to prices have occurred for cru-
cial products, e.g., farm products and oil, for which
the demand is highly price inelastic.

The combined effect of these two aspects is
that when oil prices jump by a factor of four, as in
1974-1975, the economy cannot cut back its spend-
ing on oil to any significant degree. It is stuck with
its gas-guzzling automobiles, its aging fleet of jet
planes, and its poorly-insulated houses and apart-
ments. This decreases the income available to pur-
chase non-energy goods and services, and real spend-
ing in the non-energy sector declines. In 1974-1975
and 1979-1981 it declined by a lot. “Inflation Creates
Recession,” in the words of a 1975 New York Times
article—and this mantra has been subsequently rat-
ified by theory, econometric estimation, and is now
incorporated in all macroeconomic textbooks.

This model of inflation and unemployment behav-
ior greatly simplifies the Trustees’ task of projecting
the future inflation rate. Over long periods of time,
the supply shocks are likely to average out to zero.

Over long periods of time, the demand unemploy-
ment gap is likely to average out to zero. This means
that future inflation will equal inherited inflation.

We can simulate the mainstream model, based on
estimated parameters for the period 1962- 2006, as-
suming in the future no supply shocks and an actual
unemployment rate equal to the natural rate of un-
employment (perhaps 5.5 percent) by early 2005.1%°
This yields a future inflation rate in the GDP defla-
tor of 2.3 percent. Since, in another section of our
report, we project a differential between the GDP
deflator and the CPI-W of -0.2 percent, this implies
future growth in the CPI-W of 2.5 percent.

Some of the critical actuarial variables may be best
modeled as an average over the past 20 or 30 years,
but the inflation rate is decidedly not among that
set of variables. Inflation earlier than six years ago
is simply irrelevant for any projection of future infla-
tion, including the 5 percent inflation rate registered
in 1970 or the 10 percent registered in 1980. Unless
a specific reason is suggested to support a positive
demand or supply effect on average over the next 75
years, then the best projection of CPI inflation for
the future is not 2.8 percent, but rather that implied
by the inflation inherited from a weighted average of
the actual experience of the past six years, and this
turns out to be roughly 2.5 percent.

Thus, the Panel recommends an intermediate pro-
jection of 2.5 percent per year. Although the Panel
recommends low and high cost rates of 1.5 and
3.5, respectively, we note there is a possibility that
improved monetary policy will reduce the volatil-
ity of inflation in the future, which would indicate
narrowing those bands over time. (Note that lower
inflation results in a larger actuarial deficit, due to
the time lag between the effects of CPI changes on
taxable payroll and on benefit payments. Lower in-
flation has an immediate effect on nominal wages,
and thus on revenues, while the reduction in ben-
efits due to a smaller cost of living adjustment is
experienced only after about a year. Thus, the lower
taxable payrolls have a stronger effect than the low-
er benefits, thereby resulting in higher cost rates.)

E. Interest rates
Assumption Recommendation A-16: The Panel rec-
ommends using a long-term nominal rate of 5.17

percent, based on a real rate of 2.6 percent and a

115 The simulations are based on updated versions of the estimated
equations in Dew-Becker and Gordon, 2005, op. cit.
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CPI inflation rate of 2.5 percent. The corresponding
real and nominal rates for the high cost scenario
should be shifted down to 1.8 percent and 5.36 per-
cent respectively. For the low cost scenario, we rec-
ommend lowering the real rate to 3.3 percent, and
the nominal rate to 4.85 percent. These changes are
based on a uniform reduction in the CPI inflation
rate of .30 percent in all scenarios.

Method Recommendation M-20: The Panel recom-
mends that the Trustees modify their approach
to determining real and nominal interest rates to
place more weight on the forward-looking informa-
tion in recent Treasury yield curves.

Method Recommendation M-21: For calculations
involving discounting such as the actuarial balance,
the Panel recommends that the Trustees consider
using risk-adjusted rates instead of a risk-free real
interest rate.

Overview

Interest rates influence the time path of trust fund
balances, and the overall actuarial balance, through
their effect on expected returns on trust fund secu-
rities''® and on the discount rate. It is the real inter-
est rate that has the greatest effect, but both real
and nominal interest rates affect the projections.

As for other quantities, the Trustees tend to make
relatively small changes in projected interest rates
from year to year, a practice that sometimes causes
assumed rates to deviate significantly from those
suggested by either market yields or by profession-
al forecasters. At present, the Trustees assumed in-
terest rates, both real and nominal, are much above
the consensus view, and the Panel recommends re-
ducing the assumed rates to levels more in line with
the consensus estimates.

More fundamentally, the Panel recommends that
the Trustees modify their approach to determining
interest rates by placing more weight on the informa-
tion in recent Treasury yield curves. It is notable that
interest rates are the only variable where the Trust-
ees can draw on information from a large, active, and
forward-looking market where the stakes for partici-
pants are high. Suitably adjusted for the term premi-
um and transitory market conditions, the yield curve
generally provides the best available forecast of future

16 Trust fund returns are based on special issue Treasury bonds.
Since October 1960, the formula for the rate on new special issues
has been the average market yield on all marketable government
obligations that are not due or callable for at least 4 years from the
date of determination. These securities can be redeemed at par at
any time.

interest rates.'*” While this does not cover the entire
75 years of the forecast, the information could at least
be incorporated into the medium run out to 20 or 30
years. At present, the “long-run” rate assumptions are
completely phased in within 6 or 7 years.

The idea that long-run Treasury yields contain
the best available information about expectations
of future Treasury rates is known as the “expecta-
tions hypothesis.” It posits that investors seeking
profit-making opportunities tend to push long-
run rates to levels consistent with their expecta-
tion of future rates. Imagine, for instance, that
the 2-year Treasury yield is 5 percent, and that
the current 1-year Treasury yield is 4.5 percent.
If investors expected 1-year rates to be less than
5.5 percent next year, they would expect to profit
from buying a 2-year bond financed by selling a
1-year T- bond. If the rates were expected to be
higher, they would be better off investing in the
1-year bond financed by selling a 2-year bond of
equal value. Thus the forces of supply and de-
mand tend to move long-term interest rates in
line with expected future rates. The fact that rate
projections by professional forecasters tend to be
consistent with the expectations hypothesis dem-
onstrates the wide acceptance of this idea.

Theoretically, the expectations hypothesis does
not hold exactly if investors are risk averse, and
the evidence suggests that in fact the relation-
ship is systematically violated. Deviations, how-
ever, occur in a predictable direction that can be
adjusted for. Specifically, long-term interest rates
contain a “term premium” or “risk premium” that
makes future short-term rates systematically
lower than those implied by the expectations
hypothesis. Thus, in using the term structure to
forecast future rates, it is standard to rely on the
“modified expectations hypothesis” that incor-
porates an adjustment for the term premium, as
well as for any identifiably transitory market con-
ditions.

An alternative approach to forecasting inter-
est rates draws inferences from historical aver-
ages. Although it is useful to consider this data,
a backward-looking approach to forecasting rates
is confounded by several problems that are elabo-
rated on below. Since historical data informs the
forward-looking projections implied by the yield

17Buser, Stephen A., Karolyi, George Andrew and Sanders, Antho-
ny B., “Adjusted Forward Rates as Predictors of Future Spot Rates,”
Dice Center Working Paper Series 96-5, 1996. Available at SSRN:
http://ssrn.com/abstract=40165 or DOI: 10.2139/ssrn.40165
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Year over year percent change

Figure 30: Historical Annual Inflation Rates, 1970-2007
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curve, relying primarily on those measures is con-
sistent with learning from the past.

Inferring Real Interest Rates

By definition, the nominal interest rate is the real
rate compounded with expected CPI inflation. Before
1997 the Treasury issued only nominal securities,
hence historical real interest rates have to be inferred
from observed nominal interest rates and inflation.
Inflation complicates inferences about real rates for
several reasons: Realized inflation can deviate widely
from expected inflation; and past inflation may be a
poor proxy for future inflation. More recent data from
the Treasury Inflation-Protected Securities (TIPS)
market avoids the complications associated with in-
flation, but also must be interpreted with caution due
to other differences between the two markets.

Episodes of high and variable inflation (or defla-
tion) can cause real bond returns to differ signifi-
cantly from what investors’ initially expect. Exam-
ples of such surprises include the spikes in inflation
in the mid-1970’s and early 1980s that resulted in
negative real bond returns, and the sharp deflation
in the early 1920s that caused realized real rates to
skyrocket. More subtly, the unexpectedly rapid re-
turn to low inflation in the late 1980s may have in-
creased realized real returns during that period and
into the 1990s.

Inflation surprises make it difficult to infer his-
torical expectations about real interest rates from

historical nominal data. A simple averaging of ex
post realized real rates from 1870 to 2004 implies
an average rate just under 3 percent.® However,
because large inflation surprises are rare even over
this long period, they may not average out to zero.
We conclude that there is considerable uncertainty
about whether the long-run average accurately re-
flects historical expectations of real returns. Infla-
tion also complicates inferences about real rates be-
cause inflation over the next 75 years may behave
quite differently than in the past. In recent years,
inflation in the U.S. (see Figure 30) and other de-
veloped economies has been stabilized at low rates,
and most economists believe that central banks
have the knowledge and determination to maintain
low inflation. This has several implications for long-
term interest rate projections. Reduced inflation
risk decreases the volatility of nominal rates going
forward. It should also lower the inflation risk pre-
mium, and hence the level of required real returns.

More recently, the introduction of TIPS has pro-
vided policymakers with a more direct measure of
real Treasury interest rates. Drawing inferences
from this market is complicated by its being rel-
atively new, small, and far less liquid than the
market for nominal Treasury obligations.’® Dur-

118 Girola, James, “The Long-Term Real Interest Rate for Social
Security,” Research Paper No. 2005-02, U.S. Dept. of Treasury,
March 30, 2005.

119Since the returns on the special issue securities in the trust fund
are linked to those on nominal Treasury’s, these discrepancies
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ing its first four years in operation, real returns
on TIPS were in the 3.5 to 4 percent range, much
higher than the real return reasonably expected
on nominal Treasury securities of comparable
maturity. Most observers attributed these high
yields to the market’s newness and illiquidity, and
did not rely on it to make inferences. In recent
years, TIPS yields have been more consistent with
nominal Treasury yields and other sources mea-
suring inflation expectations. Indeed, the Fed
now routinely uses TIPS data in their Monetary
Report to the Congress. Nevertheless, differences
between the TIPS and nominal Treasury market
persist, and some caution is warranted in inter-
preting the rates.'®

Rate Recommendations

Consistent with our methodological advice, we
focus primarily on recent Treasury yield curve data
and consensus inflation forecasts to evaluate the
Trustees’ projections of real and nominal interest
rates.'?' Although rates in recent years were lower
than in the past, as discussed earlier, we believe that
the market correctly discounts the likelihood of a
recurrence of high and variable inflation.

The first point of comparison is the direct evidence
from the TIPS market. Table 10 reports statistics on
daily TIPS yields from January 2003 to February
2007. Over this period, the average 10-year real rate
was 2.02 percent and the average 20-year rate was

Table 10: Implied Real Yield Curve

5 year
Average 1.56% 1.80% 2.02% 2.15%

7year | 10 year | 20 year

Averagesince | 5 1o | 2.43% | 2.40% | 2.40%

01/07

Std. Dev. | 0.55% | 0.40% | 0.28% | 0.22%
Min. | 039% | 0.87% | 1.36% | 1.69%
Max. | 2.65% | 2.64% | 2.68% | 2.68%

* 20-year data begins 7/2004

might matter.

120Some have argued that the TIPS rate is likely below the real rate
on nominal Treasury’s because rates do not include an inflation
risk premium. An effect in the opposite direction, however, is that
they may command a liquidity premium on TIPS. As neither effect
is possible to quantify, it is not obvious in which direction a bias is
more likely.

121 Because the yield curve is fairly flat in the 10- to 30-year range,
we use the level of rates as a close proxy for implied forward rates
of the relevant maturities.

2.15 percent. Although TIPS yields have increased
somewhat since then, the 2.9 percent real rate as-
sumed by the Trustees is well above the maximum
rate of 2.68 percent realized over this period.'??

The Trustees set projected nominal rates to be
consistent with their real interest rate and infla-
tion assumptions. The result is a nominal rate in
the intermediate case that is inconsistent with
the nominal Treasury yield curve. Since 2003, the
long end of the nominal Treasury yield curve has
on average hovered around 5 percent, whereas
the Trustees assume a long-term nominal rate in
the intermediate case of 5.7 percent.'®® Part of
the discrepancy is attributable to the assumption
of high real rates. However, the Trustees’ assump-
tion of 2.8 percent long-term CPI inflation also
exceeds the medium term consensus view, and
contributes to the discrepancy with market data.
A recent survey of 49 professional forecasters re-
ports a median inflation estimate of 2.35 percent
over the next 10 years (longer forecasts do not
seem to be available); the Trustees’ estimate over
the next 10 years is 20 basis points above the up-
per quartile of those estimates.'®*

By taking a stand on real interest rates, inflation
expectations can be inferred from long-term nominal
Treasuryyields. Along-term nominal rate of 5 percent
combined with the Trustees’ assumption of a 2.9 per-
cent real rate implies expected inflation of just over 2
percent. This is clearly inconsistent with the 2.8 per-
cent inflation rate assumed in the intermediate case,
and also low compared to available forecasts.

More broadly, the historically low level of long-
term yields in the U.S. and abroad suggests that
investors expect inflation to remain moderate.
For instance, subtracting the current 30-year TIPS
yield of 2.5 percent from the nominal 30-year bond
rate of 5 percent implies expected inflation of 2.5
percent, an estimate that is in line with other fore-
casts. Interest rates in Europe and Asia are also low
by historical standards, reflecting a benign infla-
tion outlook worldwide. The Trustees appear to put
greater weight on the past than do markets. Their
Report mentions that the CPI estimate reflects the
possibility of the recurrence of the highly inflation-

122Even with the recent concerns about credit risk and disrup-
tions in the credit markets, recent TIPS yields remain around 2.5
percent.

123 The divergence from market rates is even larger in the short-run
with rates of 5.8 percent to 5.9 percent projected between 2009
and 2013.

24 Federal Reserve Bank of Philadelphia, Survey of Professional
Forecasters, February 2007.
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ary periods in the 1960s and 1970s, and discusses
the forecast relative to a 40-year look-back period.

Based on these observations, the Panel’s recom-
mendation in the intermediate case is to set the
long-term nominal rate to 5.17 percent, based on
a real rate of 2.6 percent, and a CPI inflation rate
of 2.5 percent. The corresponding real and nominal
rates for the high cost scenario should be shifted
down by corresponding amounts: We recommend
a real rate in the high cost scenario of 1.8 percent,
and a nominal rate of 5.36 percent. For the low cost
case these numbers are 3.3 percent and 4.85 per-
cent respectively. The nominal rate recommenda-
tions are consistent with those for real rates, and
with CPI inflation rates 0.3 percent lower than cur-
rently assumed.

Implications for Trust Fund Balances

By 2041 trust fund balance are projected to de-
cline to zero. This means that interest rates beyond
the 30 years spanned by the Treasury yield curve
do not affect investment returns beyond that hori-
zon. Balance estimates along the way, however, are
quite sensitive to the assumed real rates of return
between now and the early 2030s. Our calculations
show that lowering the real interest rate by 0.3 per-
cent as we recommend, and setting all other cash
flows to match those in the 2007 Trustees Report
intermediate scenario, lowers the projected trust
fund balance in 2035 by almost $640 billion.

Discounting and the Actuarial Balance

The actuarial balance is the present value of in-
come plus current trust fund balances, minus the
present value of benefits, expressed as a percent-
age of the present value of taxable payroll over the
same period. It is sometimes interpreted as the
amount payroll tax rates would have to be raised
today, or the amount the benefit rate would have to
be lowered, to bring the system into actuarial bal-
ance over a given period. Under the assumptions
of the 2007 Trustees Report the 75-year balance
stood at -1.95 percent of taxable payroll in 2007.

The choice of real interest rates has a dramatic ef-
fect on the actuarial balance, with a lower rate lead-
ing to a higher present value cost or a more negative
balance. For instance, the sensitivity analysis in the
Trustees Report indicates that lowering the real in-
terest rate from 2.9 percent to 2.1 percent worsens
the actuarial balance by 0.52 percent. The effect of
the real rate on the actuarial balance increases with

the time horizon considered, since the growing di-
vergence between projected income and cost rates is
amplified by the use of a low discount rate. Periods of
relatively low interest rates therefore have the unfor-
tunate side effect of putting considerable weight on
distant and therefore highly uncertain estimates.
Fortuitously then, there is theoretical justifica-
tion for using a higher rate than that on special
issue Treasury securities to calculate the actuarial
balance. A general rule in computing present values
(albeit one that is often ignored in federal financial
calculations), is to use a discount rate that is “risk-
adjusted” to match the risk in the cash flows being
discounted. For instance, a calculation of the pres-
ent value of the expected returns on stocks is risk-
adjusted by discounting at a rate above the Treasury
rate equal to the “equity risk premium.” The equity
premium reflects the higher risk, and hence higher
average return, required on stock market invest-
ments.’®® The present value then has the interpre-
tation of the dollar amount that would have to be
invested today to buy financial claims to fully cover
the projected cash flows. Social Security income and
expenditures similarly have market risk. Payroll tax
revenues, which are proportional to earnings, fluc-
tuate with the aggregate economy. Social Security
obligations also vary positively with aggregate earn-
ings. The principal of discounting at a rate consis-
tent with the aggregate risk in the underlying cash
flows therefore implies adding a risk premium over
Treasury rates in calculating the actuarial balance.
Recently several studies have begun to quanti-
fy the risk-adjustment appropriate for long-term
wage-linked cash flows.’?® Most directly relevant to
the actuarial balance is the work of Geanakoplos
and Zeldes, who estimate the value of Social Se-
curity liabilities taking into account their market
risk. 1?7 The risk in Social Security liabilities arises

125 A related use of the idea of risk-adjustment is used in projections
of returns on private accounts. In that context, neutralizing the
effect of the risk premium involves subtracting the risk premium
from the expected return on Treasury securities when projecting
future cash flows. In either case, risk adjustment has the effect of
treating the higher expected return on stocks as compensation for
risk rather than as a costless gain from risk-taking.

126 Benzoni, Luca, Pierre Collin-Dufresne, and Robert Goldstein
“Portfolio Choice over the Life Cycle when the Stock and Labor
Markets are Cointegrated,” Journal of Finance (forthcoming); and
Lucas, Deborah and Stephen Zeldes “Valuing and Hedging Defined
Benefit Pension Obligations — The Role of Stocks Revisited,” manu-
script Northwestern University, 2007.

27 Geanakoplos, John and Stephen P. Zeldes, “The Market Value of
Accrued Social Security Benefits,” mimeo, Conference on Measur-
ing and Managing Federal Financial Risk, Kellogg School of Man-
agement, Northwestern University, February 8-9, 2007.
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from the indexing of benefits to aggregate wage
growth: liabilities will be higher if the economy on
average does well over the next 75 years than if it
does poorly. This systematic risk implies that the
theoretically correct rate is higher than the risk-
free Treasury rate. Geanakoplos and Zeldes esti-
mate that risk-adjusting the discount rate appro-
priately lowers the present value of liabilities to 73
percent of the present value calculated at Treasury
rates. Payroll tax revenues, which also are tied to
aggregate economic performance, require similar
risk adjustment.

The Panel recommends that the Trustees consid-
er adopting risk-adjusted discount rates for compu-
tations that involve discounting. As well as making
the measures more accurate theoretically, the use
of higher discount weights has the salutary effect of
reducing the sensitivity of the results to the more
distant, and more uncertain, cash flows.

Equity Risk Premium

Assumption Recommendation A-17: The Panel con-
curs with the choice of equity premium assumed in
recent analyses by the Office of the Chief Actuary of
proposals involving stock market investments.

Method Recommendation M-22: In such analyses,
the Panel recommends that the Office of the Chief
Actuary portray risk-adjusted projections as a neu-
tral risk-adjusted case, not as worst case for aver-
age returns.

The equity risk premium—the average return on
stocks over the risk-free rate—has no effect on the
analysis of system finances under current law. Pe-
riodically, however, the actuaries are asked to ana-
lyze the effect of legislative changes that include
investments in the stock market.

Although past realizations of the equity premium
are readily observable, there is some disagreement
about the expected premium going forward. It was
once common practice to identify the equity premi-
um with the long-run historical spread between the
average realized return on common stocks and the
short-term T-bill rate, and some economists con-
tinue to endorse this approach, which implies a pre-
mium in the range of 7 to 8 percent. More recently,
an increasing number of financial economists and
market participants believe that the premium has
fallen, perhaps permanently. Evidence that sup-
ports this view includes the sustained run-up in

stock prices that has led to historically low average
earnings-price ratios; and the likelihood that risk
tolerance has increased with the increased stability
of the macro economy and better financial risk di-
versification. Reflecting this sentiment, the Federal
Reserve Bank of Philadelphia’s most recent Survey
of Professional Forecasters showed a median pre-
diction of the equity premium of 3 percent over
T-bills, and only 2.5 percent over bond returns. A
2001 survey of 510 finance and economics profes-
sors reports a consensus 30-year equity premium
forecast of 5 to 5.5 percent.'?® In recent analyses
the actuaries have assumed a premium that falls be-
tween those estimated using these two approaches.
The Panel is comfortable with this choice, although
it may be necessary to revisit it as more evidence
becomes available to determine whether the premi-
um is at a permanently lower level. Fairly present-
ing the implications of the equity premium can be a
greater challenge than estimating it. Investments in
equities on average earn more than do safe bonds,
and clearly system finances on average would be im-
proved by such investments. It is generally agreed,
however, that the higher average return is compen-
sation for greater systematic risk, and that there is
no free lunch in exchanging $1 of bonds for $1 of
stocks, either for individuals or for the government.
The problem with emphasizing average outcomes
is that policies with stock market investments look
like an arbitrage opportunity; they appear to make
the system better off at no cost. In fact, with the
inclusion of equities the standard method for com-
puting the actuarial balance produces a windfall for
the system. Consider investing $100 billion of trust
fund assets in equities, expected to earn 10 percent
per year forever. At a Treasury rate of 5 percent, the
present value of the expected cash flows of $10 bil-
lion per year is $200 billion, twice the true value of
the investment.

Arepresentation of equity investments thatavoids
the appearance of arbitrage is to lower projected re-
turns on equity by the amount of the equity premi-
um. Conceptually, this is like assessing a charge on
equity for the market risk it imposes on the system.
Equivalently, the returns on equity can be projected
forward to Treasury rates. This approach has been
taken by CBO in reporting on reform proposals,
and SSA to some extent has followed suit. For in-

128Welch, Ivo, “The Equity Premium Consensus Forecast Revisited,”
September 2001, Cowles Foundation Discussion Paper No. 1325.
This is an estimate of the arithmetic premium over short-term

T-bills.
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stance, in the analysis of the Liebman-MacGuineas-
Samwick proposal, the Office of the Chief Actuary
(OCACT) projects system finances both using the
expected return on stocks, and assuming stocks
earn only the Treasury rate. In interpreting the risk-
adjusted projections the actuaries say:
“This may be viewed as either illustrat-

ing the case where the average real yield on

equities and corporate bonds is no higher

than on government bonds, or illustrating

the effect of assuming risk-adjusted returns

on equities and corporate bonds. In either

case, the “expected” yield on annuitized as-

sets is assumed to match the actual yield,

on average. It should be noted that while

average real yields for equities have been at

or below average bond yields for periods of

a decade or so, the likelihood of having such

a low average yield for a period of several de-

cades is fairly low.”*? [emphasis added]

While this acknowledges the interpretation that
projecting at Treasury rates gives a risk-adjusted
forecast, it also invites using the numbers as a
worst case. This diminishes the conceptual value of
presenting a risk-adjusted estimate. It is also not
a natural worst case—returns could turn out to be
far worse than a steady 3 percent. The Panel recom-
mends that the actuaries portray risk-adjusted pro-
jections as being neutral, not worst case, in future
analyses of this type.

F. Taxable share of covered wages

Other Recommendation O-1: The Panel recom-
mends that additional research be undertaken to
develop a greater understanding of the implica-
tions for trust fund finances of trends in the dis-
persion of covered wages. That research should aim
to provide a stronger basis for projecting the share
of covered wages that fall above and below the tax-
able maximum. In addition, that research should
examine the implications of stagnating wages at
the lower end of the earnings distribution on the
incentives to apply for disability benefits.

Other Recommendation O-2: The Panel recom-
mends that the rationale in the Trustees Report for

129 Estimated Financial Effects of “A Nonpartisan Approach to
Reforming Social Security — A Proposal Developed by Jeffrey Lieb-
man, Maya MacGuineas and Andrew Samwick,” memorandum from
Stephen Goss and Alice Wade to the authors of the proposal, Office
of the Chief Actuary, Social Security Administration, November 17,
2005.

the projection of the share of covered wages that is
taxable be made more explicit and should account
for the substantial deviation of current trends from
previous projections. The Panel recommends that
the high and low cost projections of the share of cov-
ered wages that is taxable reflect a realistic degree of
uncertainty. The long-range sensitivity analyses in
the report should include the effect on summarized
cost balances of the range of assumptions about the
share of covered wages that is taxable.

Overview

Trends in the dispersion of income and wages
have garnered increasing attention from econo-
mists. Over the past quarter century, the share of
wage earnings going to a relatively small percent-
age of the highest earners has grown faster than
earnings as a whole and considerably faster than
the earnings of those at lower levels on the earn-
ings distribution.'*°

By law, there is a maximum amount of each indi-
vidual’s earnings subject to the OASDI payroll tax
each year, referred to formally as the “contribution
and benefit base” and informally as the “taxable max-
imum”. That threshold is set by law and since 1981
has been indexed to the growth of the national aver-
age wage index. [The historical and projected AWI se-
ries as well as the “contribution and benefit base” are
published in the Trustees Report in table V.C.1].

The “benefit and contribution base” or taxable
maximum has grown from $35,700 in 1983 to
$102,000 in 2008. The share of total covered wages
that is subject to the payroll tax is sometimes called
the “taxable ratio”. The share of total covered wages
subject to the payroll tax has fallen from 90 percent
in 1983 to 83 percent in 2007, a result of the un-
equal growth of earnings.

Each year’s Trustees Report discusses the projec-
tion of the taxable ratio. Although the underlying
factors that influence the trends in the distribu-
tion of earnings growth are economic and demo-
graphic phenomena, the “contribution and benefits
base” and the method of indexing are set by law

130 Autor, David H., Lawrence F. Katz and Melissa S. Kearney, “The
Polarization of the U.S. Labor Market,” American Economic Review
Papers and Proceedings,Vol. 96, May, 2006, pp. 189-94; Piketty,
Thomas and Emmanuel Saez , “Income Inequality In The United
States, 1913-1998*” Quarterly Journal of Economics, February
2003, Vol. 143, issue 1; Piketty, Thomas and Emmanuel Saez. 2006.
“The Evolution of Top Incomes: A Historical and International
Perspective,” American Economic Review Papers and Proceedings, Vol.
96, no. 2, 2005; Gordon, Robert and Ian Dew-Becker, “Unresolved
Issues in the Rise of American Inequality,” manuscript, 2007.
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and, thus, are treated as program assumptions. The
share of payroll subject to taxation is projected over
a ten year horizon with high, low and intermediate
cost variants. For long-range calculations the tax-
able ratio in the tenth year is assumed to hold for
the remainder of the 75 year projection period.

Discussion

The Trustees Reports recent history of project-
ing the share of covered earnings below the taxable
maximum is a cause for significant concern. Figure
31 shows that the taxable ratio has fallen rather
steadily, with some gyrations, since 1983 at the
time of the last major Social Security Amendments.
In every year since, the assumption [blue dotted
lines] has been that the taxable ratio would stay
about level (1984, 2000, 2007), or that it would fall
slightly and then stay level for the remainder of the
75 year projection (1992, 1997). In virtually every
case, the actual data departed significantly from
the projected trend after only a few years.

We also note that the range of the projections
from the high-cost to low-cost have been unusu-
ally narrow, and suggest that the possibility of the
taxable ratio falling more quickly than anticipated
has consistently been underestimated. In 1984, the
10-year low-cost projection was 91.9 percent and
the high-cost was 91.4 percent. The 1996 projection
was somewhat less certain with a range between
87.9 percent for the low-cost and 85.6 percent in
the high-cost variant. It should be noted that 10
years after the projection, the high-cost scenario
was exceeded in both cases. The 2007 Trustees Re-
port contains a long-run taxable ratio assumption
of 83 percent (roughly the 2007 actual level) with
a low cost assumption of 83.8 percent, and a high
cost projection of 82.2 percent. Given the inaccu-
racy of previous 10-year projections, this seems un-
realistically narrow.

Accurate projection of the taxable ratio is im-
portant to accurate projections of the trust fund
balances. If the taxable ratio continues to decline
along the linear trend experienced from 1983
through 2007, [dotted red line in Figure 31] for 30
years and then stays level, with all other assump-
tions remaining at the Trustees’ 2007 intermediate
values, the 75-year actuarial deficit would fall from
the currently projected 1.95 percent of payroll to
2.59 percent of payroll. This is as large an effect as
assuming the total fertility rate falls to 1.5.

Given that the historical projections over the past

25 years have tended to underestimate the extent
of the decline in the share of total earnings that
are subject the payroll tax, the Panel believes the
Trustees and actuaries should examine the basis
for these projections. They need to understand bet-
ter the forces that underlie the trends in wage dis-
persion, particularly the disproportionate growth
at the very top of the distribution (approximately
6 percent of those with covered earnings, have an-
nual earnings that exceed the taxable maximum).
In addition, subsequent Trustees Reports should
include a more complete explanation of why the
current projections truncate the historical pattern
of decline. The 2007 Trustees Report provides two
sentences of rationale for their current projection.
The first is largely tautological: “This [1983-2005]
decline was mainly due to a relative increase in
wages for high wage earners.” The second suggests
that some of the decline is due to changes in the
age distribution as the baby boom has moved into
ages of higher relative earnings. There is no refer-
ence to the growing literature of the causes of wage
inequality, and no suggestion as to whether those
causes are expected to continue or abate. To the
extent that the forces underlying these trends are
not well understood, this should be reflected in a
wider range between the high and low cost scenar-
ios. Further, the Panel believes such an important
source of projection uncertainty should be dealt
with explicitly in stochastic models as well as in the
sensitivity analysis in the current reports.
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Percent of covered earnings

Figure 31: Percent of covered earnings below taxable maximum: 10-year (ultimate value) projections
1984-2007 vs. historical values and 25-year projected trendline
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Compilation of Technical Panel Recommendations

M Methodology

Method Recommendation M-1: Further document
all models to the extent necessary for others to rep-
licate forecasts. Make available sufficient data for
non-government analysts to replicate forecasts,
and conduct research to improve forecasting tech-
niques. Include in the analysis an explicit discus-
sion of the historical time periods, and the associ-
ated rationale, used for each variable.

Method Recommendation M-2: Explicitly model
and document relevant interactions.

Method Recommendation M-3: The Social Security
Advisory Board, to whom this Technical Panel re-
ports, should hold semi-annual meetings with OC-
ACT to discuss progress on the recommendations
contained in this report as well as those from previ-
ous panels.

Method Recommendation M-4: Incorporate asym-
metrical risk in the projections.

Method Recommendation M-5: Further develop
stochastic modeling capabilities, and make much
greater use of stochastic analysis to examine uncer-
tainty, especially the effects interactions have on
uncertainty.

Method Recommendation M-6: Consider risk-ad-
justing discount rates for summarized balances.
Using the risk-free interest rate to discount uncer-
tain future cash flows is inconsistent with valuation
principles, and over-weights the outcomes that are
most uncertain.

Method Recommendation M-7: Increase the use of
micro-simulation to analyze and display interaction
effects and distributional outcomes of policy changes.

Presentation Recommendation P-1: Shift the em-
phasis toward the intermediate-term and away
from very long-term measures such as the infinite
horizon forecasts. Shift emphasis toward the use of
annual cost and income rates, and away from sum-
marized 75-year balances.

Presentation Recommendation P-2: Include in the
analysis an explicit comparison of the U.S. experi-
ence with other countries.

Presentation Recommendation P-3: Report annu-
ally the accuracy of previous estimates and projec-
tions.

Presentation Recommendation P-4: Increase the
use of graphical representations of uncertainty.

Presentation Recommendation P-5: Improve the ex-
planation of trust fund accounting and its implications.

M Demographic assumptions and
methods

Assumption Recommendation A-1: The Panel be-
lieves that there is greater risk (and cost) to the
trust funds associated with overestimating the
total fertility rate over the next 75 years than un-
derestimating it. We therefore recommend retain-
ing the intermediate assumption of 2.0 from the
2007 Trustees Report, but we assume a high-cost
total fertility rate of 1.5, 0.2 lower than that of the
Trustees, and a low-cost rate of 2.1, rather than
2.3. In Chapter 1, the Panel recommended that the
Trustees adopt asymmetric high-cost and low-cost
assumptions relative to their intermediate assump-
tion. We made this recommendation because policy
makers and future retirees should be able to under-
stand the direction of our uncertainty in evaluating
alternative assumptions for the deterministic pro-
jections prepared by Trustees. It should be noted
here that the intermediate series is not the “aver-
age” or “most likely” assumption, nor are the low-
and high-cost alternatives brackets with known
sampling distributions, such as a 95 percent confi-
dence interval about the mean.

Assumption Recommendation A-2: Mortality: For the
intermediate-cost scenario, the Panel recommends
that assumed ultimate rates of mortality decline by
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age and sex be increased to an average of 1.00 percent
per year to be consistent with those observed during
1953-2003 for the total population. Assumed ulti-
mate rates of mortality decline for the low-cost pro-
jections should be held at their current levels (averag-
ing 0.33 percent per year). Assumed ultimate rates of
mortality decline for the high-cost projections should
be increased to an average of 2.00 percent to reflect
the potential for the U.S. to reach rates of mortality
reduction seen in international data.

Method Recommendation M-8: Mortality: The Pan-
el recommends that the mortality projection model
be simplified by dropping separate projections by
cause of death and stating assumptions in terms of
age-specific rates of decline for all-cause mortality.

Method Recommendation M-9: Mortality: The Pan-
el recommends that the infinite horizon mortality
projection model be dropped.

Assumption Recommendation A-3: Immigration:
The Panel recommends that immigration scenarios
should tie the level of net immigration to the size
and growth of the U.S. population rather than de-
creasing or increasing constant numbers of immi-
grants. The Panel recommends that the Trustees
move toward expressing their ultimate net migra-
tion assumptions as rates (annual number of net
migrants divided by population size).

Assumption Recommendation A-4: Immigration:
The Panel strongly recommends that the Trustees
increase significantly their assumptions regarding
future levels of net international migration; at a
minimum, projections of future migration should
be brought into line with current measured levels
of net international migration.

In the intermediate scenario, net international
migration should increase from 1,350,000 in 2007
by 1.0 percent per year through 2030; thereafter,
net international migration should increase at 0.5
percent per year. At this level, immigration as a
percent of population (the “net migration rate” or
NMR) remains within the range of both recent and
historical experience. With the other demographic
assumptions recommended by the Panel, this im-
migration scenario represents a net migration rate
of 4.4 per 1,000 population at the beginning of the
projections, gradually rises to 4.6 and then declines
to 4.2 after 75 years. With this assumption, the av-
erage NMR over 2005-2080 is equal to the average
over the 1980-2005 period or 4.4 per 1,000.

Our high-cost (lower immigration) scenario
recommendation is to assume that net “other”

immigration drops by 50,000 per year from the

initial value of 500,000 to 200,000 and that net

legal immigration is held constant during this pe-

riod. Then, beginning from 1.1 million in 2012,

legal immigration would increase by 0.25 percent

per year and net other immigration at 0.5 per-
cent per year. With these assumptions, the NMR
declines from approximately 4.3 per 1,000 at the
beginning of the scenario, then drops quickly
to 3.0 after 25 years where it remains constant
throughout the rest of the 75-year projection.
The Panel bases the high-cost scenario on as-
sumptions that unauthorized migration might
be brought under control and that the growth
rate of legal immigration would be slower than
population growth (i.e., a declining NMR).
Thelow-cost (higherimmigration) scenario as-

sumes that annual immigration will have reached
2.8 million by 2080, a value consistent with an
annual immigration increase of 1.0 percent. For
the period from 2030 to 2080, immigration is as-
sumed to increase by 0.5 percent per year, imply-
ing an increase of 2.1 percent per year for the pe-
riod leading up to 2030. This scenario assumes a
relatively rapid rate of increase in the short term,
but a slow down for the long run. The NMR in
this scenario peaks at 5.7 per 1,000 population
for 2030-2035, equal to the 1995-2000 peak.
The average NMR is 5.1, or slightly higher than
the last 20 years, but less than the average over
the long period of relatively high immigration to
the U.S. in the second half of the 19th century
and the early 20th. The Panel’s recommendations
for the low-cost and high-cost scenarios are de-
signed to give a greater spread between high and
low in the short-term than might be otherwise
obtained from basic extrapolation models.

Method Recommendation M-10: Immigration: The
Panel recommends that the Trustees make funda-
mental changes in their approach for deriving net
migration assumptions and for implementing the
assumptions.

Method Recommendation M-11: Immigration: The
Trustees’ net migration assumptions should not
be based on the provisions of current immigration
law, which are consistent with widely varying lev-
els of net migration, and which can reasonably be
expected to change in the future; but rather on an
analysis of historical trends augmented by on-go-
ing and future research on behavioral, demographic
and economic determinants of migration.

92 2007 Technical Panel on Assumptions and Methods



Method Recommendation M-12: Immigration: The
Trustees should disaggregate the demographic
projection model by nativity (i.e., into native and
foreign-born populations). Such a model would
facilitate incorporation of significant known dif-
ferentials into the projections, including: emigra-
tion (largely limited to former immigrants), fertil-
ity (higher for immigrants than natives), and labor
force participation (higher for foreign-born males
and lower for foreign-born females than for the cor-
responding native groups). Such a disaggregation
can be implemented with the current cell-based
projection model or micro-simulation models that
might be adopted in the future.

Method Recommendation M-13: Immigration: The
age-sex distributions of net international migra-
tion components should accurately reflect the de-
mographic logic of the model. Specifically, the age
distribution of net “other” immigration should en-
compass both positive and negative values rather
than simply reflecting the age distribution of the
migrant population.

Assumption Recommendation A-5: Disability In-
cidence Rates: The Panel recommends that the as-
sumptions of disability incidence for the interme-
diate projection remain the same as in the 2007
Trustees Report. Disability incidence assumptions
were lowered in the 2007 Report and the Panel be-
lieves this revision was reasonable given the data
on health and benefit trends. These same data on
health and benefit claiming lead the Panel to rec-
ommend changes to the low- and high-cost alterna-
tive scenarios. Specifically, the Panel recommends
raising disability incidence in both the low- and
high-cost scenario, from 4.4 to 4.6 and 6.6 to 6.9,
respectively. These changes increase the uncertain-
ty bands around the intermediate assumption and
introduce asymmetry into the risk profile, allowing
for larger cost overruns than cost savings in the al-
ternative scenarios.

Assumption Recommendation A-6: Disability Ter-
mination Rates: The Panel recommends that the
assumptions of disability termination remain the
same as in the 2007 Trustees Report but calls for
more research on these matters going forward.
Changes in the mix of impairments and the age of
benefit claiming suggest that life expectancies of
the average future beneficiary could increase more
quickly than those of the rest of the population.
While termination rates are much less important
to overall cost projections than incidence rates,

greater understanding of the factors affecting fu-
ture trends is warranted.

Method Recommendation M-14: Disability: The
Panel recommends that consideration be given to
augmenting the cell-based model of disability inci-
dence and termination rates to include impairment
specific data. The Panel also calls for additional
examination of the evolution of male and female
disability incidence rates and for more explicit dis-
cussion of the historical and forecast time path of
these rates, including why they are not converging
more over time. Overall, the Panel recommends
that the judgmental adjustments to the cell-based
model of disability incidence and disability termi-
nation be more formally documented.

Method Recommendation M-15: Disability: The
Panel recommends that the models used to develop
the short- and long-range projections for the DI
program be better integrated and that the long-
range projection methodology be better document-
ed. More fundamentally, the Panel recommends
that greater emphasis be placed on developing be-
havioral models of disability benefit claiming that
could better inform the judgmental adjustments to
historical extrapolations underlying the intermedi-
ate projections, improve the short- and long-run
forecasts, and increase understanding of the risk
factors associated with short- and long-run pro-
gram growth.

Method Recommendation M-16: Disability: The Pan-
el recommends more focus on communication about
key components of the disability program followed
by the research community. Specifically, the Panel
recommends highlighting the distinction between
eligibility for disability benefits—based on health—
and claiming behavior, which is based on eligibility
and socio-economic conditions, age, and policy vari-
ables such as the normal retirement age. The Panel
also recommends that published materials report dis-
ability prevalence rates, in addition to incidence and
termination rates. Prevalence rates are the preferred
metric in the research literature for summarizing
the stock of workers receiving disability benefits and
provide important information about the size of the
program over time. Finally, the Panel recommends
that the relationship between the DI and retirement
programs be made explicit—DI is just a form of early
retirement—especially in discussions about future
influences on program size.
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M Economic assumptions and methods

Assumption Recommendation A-7: Labor Force Par-
ticipation Rate: The Panel recommends no change in
the intermediate-and high-cost projections of labor
force growth reported in the 2007 Trustees Report,
but calls for an increase in the labor force participa-
tion rate used in the low-cost alternative. The Panel
believes there is considerable upside risk to the in-
termediate assumption on labor force participation
related to the possibility that greater life expectan-
cy, improved health, unmet demand for workers,
changing workplace requirements, and the reduc-
tion in rule-based private retirement plans could
increase participation rates at older ages. The Panel
believes that allowing for this possibility is impor-
tant and could ultimately affect both the intermedi-
ate and low-cost scenarios. As such, we recommend
increasing total labor force participation in the low-
cost scenario from 72.8 to 77.0 percent for males
and from 60.6 to 65 percent for females.*®

Method Recommendation M-17: Labor Force Par-
ticipation Rate: The Panel recommends that the
OCACT labor force participation model be reviewed
and potentially restructured. Currently, the model
is large and unwieldy, making modifications dif-
ficult and costly. Additions to the model required
to incorporate emerging trends (e.g., participation
rates by nativity) only add to the complexity. Thus,
we recommend that the Trustees implement sug-
gestions made in the 2003 Technical Panel and re-
structure the model, making it simpler, more trans-
parent, and econometrically more rigorous.

Method Recommendation M-18: Labor Force Par-
ticipation Rate: The Panel recommends more care-
fully following differences in labor force participa-
tion among various groups including natives and
non-natives and older workers from different co-
horts. Given the growing importance of both im-
migrants and older workers in the workforce, im-
proved understanding of differences in their labor
force behavior will be important to improving the
accuracy of future projections.

Method Recommendation M-19: Labor Force Par-
ticipation Rate: The Panel recommends that more
consideration be given to how changes in the popu-

31 The change in total participation rates comes from assuming
that rates for each 5-year age group above 55 would attain, in 75
years, the participation rates of the next younger 5-year age cohort
at the beginning of the projection period. For example, those aged
55-59 would in 2081 experience the participation rates of 50-54
year olds in 2007, and so on for each successive 5-year cohort.

lation and labor force might impact trends in hours
of work, productivity and annual earnings and that
these interrelationships be noted in the Trustees
Report. This communication of the interconnected-
ness of the assumptions and projections is a useful
component of policy discussions and decisions. The
absence of such recognition hinders accurate char-
acterizations of the tradeoffs and complementa-
rities embedded in changes to particular variables,
trends or policy alternatives.

Assumption Recommendation A-8: Unemployment
Rate: The Panel recommends that the assumptions
on unemployment remain unchanged from the
2007 Trustees Report. The Panel finds a long-run
unemployment rate of 5.5 percent is a reasonable
assumption for future unemployment rates.

Assumption Recommendation A-9: Productivity: The
Panel recommends that the assumption on produc-
tivity growth be maintained at the same rate as in the
2007 Trustees Report, that is, 1.7 percent per year.
This recommendation reflects the sharp slowdown
in actual productivity growth between mid-2004
and mid-2007 that has reduced the possibility that
the American economy entered a new era of rapid
high productivity growth after 1995. Instead, it ap-
pears that the marked acceleration of productivity
growth between 1995 and 2004 can be attributed to
special one-time factors that are unlikely to recur. In
forecasting future productivity growth, substantial
weight must be given to the poor performance of
productivity growth in the period 1972-1995.

Assumption Recommendation A-10: Compensa-
tion to GDP ratio: The share of labor compensation
in GDP has historically been quite stable, and the
Panel agrees with the current assumption of a con-
stant ratio.

Assumption Recommendation A-11: Earnings to
Compensation Ratio: The Panel recommends that
the change in the earnings to compensation ratio
be reduced in the intermediate-cost assumption
from a decline of 0.2 percent per year to a decline
of 0.1 percent per year for the first 25 years of the
projections, with a zero decline after that. In the
low-cost assumption, the current ratio should be
held constant, while in the high-cost assumption,
the ratio should decline by 0.2 percent per year for
the first 25 years and by 0.1 percent thereafter.

Assumption Recommendation A-12: Average Hours
of Work: The Panel recommends that the 2007
Trustees’ assumption of no change in average hours
of work per week be changed to a decline of -0.1
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percent per year for the first 25 years with a zero
rate of decline thereafter. The high-cost assump-
tion should be of an annual decline of 0.2 percent
for the first 25 years and a decline of 0.1 percent
rate thereafter. The low-cost assumption would
then be of zero change, the same as the 2007 Trust-
ees’ assumption.

Assumption Recommendation A-13: GDP Deflator-
CPI Growth Differential: The differential growth
rate between the GDP deflator and the Consumer
Price Index (CPI-W) should be reduced from the
Trustees’ choice of -0.4 percentage points to -0.2
percentage points. We find no historical evidence
to support the Trustees’ choice and indeed in the
past six years the differential growth rate has been
Zero.

Assumption Recommendation A-14: Real Wage
Growth: Together, assumptions A-8 through A-12
result in a rate of real wage growth in the interme-
diate assumptions of 1.3 percent per year, slightly
higher than the 1.1 percent assumed in the 2003
Trustees Report.

Assumption Recommendation A-15: CPI Growth:
The Panel recommends that the assumed rate of in-
crease in the Consumer Price Index be reduced by
0.3 percentage point in the intermediate assump-
tion, from 2.8 percent to 2.5 percent per year. The
assumption of the future inflation rate in the GDP
deflator should be reduced from the current 2.4
percent assumption to 2.3 percent, corresponding
to our previous recommendation that the GDP de-
flator to CPI differential be reduced from -0.4 per-
cent to -0.2 percent per year.

Assumption Recommendation A-16: Interest Rate:
The Panel recommends using a long-term nominal
rate of 5.17 percent, based on a real rate of 2.6 per-
cent and a CPI inflation rate of 2.5 percent. The cor-
responding real and nominal rates for the high cost
scenario should be shifted down to 1.8 percent and
5.36 percent respectively. For the low cost scenario,
we recommend lowering the real rate to 3.3 per-
cent, and the nominal rate to 4.85 percent. These
changes are based on a uniform reduction in the
CPI inflation rate of .30 percent in all scenarios.

Method Recommendation M-20: Interest Rate: The
Panel recommends that the Trustees modify their
approach to determining real and nominal interest
rates to place more weight on the forward-looking
information in recent Treasury yield curves.

Method Recommendation M-21: Interest Rate:
For calculations involving discounting such as the

actuarial balance, the Panel recommends that the
Trustees consider using risk-adjusted rates instead
of a risk-free real interest rate.

Assumption Recommendation A-17: Equity Pre-
mium: The Panel concurs with the choice of equty
premium assumed in recent analyses by the Office
of the Chief Actuary of proposals involving stock
market investments.

Method Recommendation M-22: Equity Premium:
In such analyses, the Panel recommends that the
Office of the Chief Actuary portray risk-adjusted
projections as a neutral risk-adjusted case, not as
worst case for average returns.

Other Recommendation O-1: Taxable ratio: The
Panel recommends that additional research be un-
dertaken to develop a greater understanding of the
implications for trust fund finances of trends in the
dispersion of covered wages. That research should
aim to provide a stronger basis for projecting the
share of covered wages that fall above and below
the taxable maximum. In addition, that research
should examine the implications of stagnating
wages at the lower end of the earnings distribution
on the incentives to apply for disability benefits.

Other Recommendation 0-2: Taxable ratio: The
Panel recommends that the rationale in the Trust-
ees Report for the projection of the share of cov-
ered wages that is taxable be made more explicit
and should account for the substantial deviation
of current trends from previous projections. The
Panel recommends that the high and low cost pro-
jections of the share of covered wages that is tax-
able reflect a realistic degree of uncertainty. The
long-range sensitivity analyses in the report should
include the effect on summarized cost balances of
the range of assumptions about the share of cov-
ered wages that is taxable.
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