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Why have defined benefit (DB) 
pension plans, arguably the 
most elegantly engineered 
f inancial service ever cre-

ated, stumbled so badly? Less than 50 years 
after achieving wide acceptance and pro-
viding predictable and secure benef its to 
their participants, many DB plans have been 
terminated, and others struggle to attain 
adequate funding levels.

Many of the terminated DB plans have 
been replaced with def ined contribution 
(DC) plans, which offer a very different and, 
some argue, inferior set of characteristics.1 
Were DB plans undone by evildoers? Did 
misaligned incentives overwhelm the 
governance of well-designed plans? Are DB 
plans doomed by design? What went wrong?

DB plans have been declining for 
decades, starting in the private sector after the 
1974 enactment of the Employee Retirement 
Income Security Act (ERISA), a piece of leg-
islation ironically designed to strengthen the 
plans. The early part of this decline resulted 
from the struggle of the private sector to 
adapt to a more competitive environment, 
rising plan costs, and shorter job tenure (an 
employer-linked DB plan being useless to 
employees who change jobs frequently); from 
1980 to 1999, DB plan coverage fell from 
38% of all workers to about 21%.2

The current underfunding crisis and 
wave of DB plan abandonment has occurred 

in the public sector, which, due to previous 
private-sector declines, now accounts for 
about 80% of people covered. Here, we focus 
on the public sector, and specifically on its 
performance since 2000, because (1) with 
corporations having largely withdrawn from 
the DB market, public plans are where the 
money is—moreover, that is where the gap 
between pension promises and the resources 
currently available to fulf ill them is the 
largest; and (2) as a result, public plans are the 
sector in which the benefit from adopting best 
practices has the greatest impact. However, 
the principles we discuss here derive from 
general economics and therefore apply to all 
types of DB pension plans, including corpo-
rate, multiemployer, and others.

We argue that the current wave of pensions 
in crisis results from predictable human behav-
ioral shortcomings, not evildoers or a funda-
mental f law in DB pension plans. Specifically, 
when pension sponsors, employees, and invest-
ment managers anchored on an extremely rare 
event, the 18.5% compound annual return that 
the U.S. stock market enjoyed from 1982 to 
1999, they mentally projected these returns 
forward into the future. They then funded 
the plans accordingly. In their imagining, the 
markets, not the sponsors and employees, were 
going to pay for the benefits.

Markets do not rise at 18.5% per year 
indefinitely, however, and performance in this 
young century has been well below average. 
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At the same time, the employers and employees kept 
negotiating pay and pension agreements that only 
worked if paid for by high market returns. Furthermore, 
while transitioning from high to low equity returns, 
we experienced another, even more unlikely, disloca-
tion: from high real interest rates to low or negative 
ones, causing the present value of the pension liability 
to mushroom.

So far, the goal of providing secure, predictable 
retirement benefits for long-lived employees is unful-
filled for many, but “unfulfilled” is not “unattainable.” 
Going forward, well-run and successful DB plans will be 
those that work to align incentives and anchor on real-
istic pension promises, contribution rates, and expected 
market returns so that the goal of lifetime income 
is achieved.

DON’T KILL THE GOLDEN GOOSE3

If attaining reliable lifetime income is the goal, let’s 
start with this: The DB pension architecture is the best 
system yet devised for spreading the income from one’s 
working life over one’s whole life.4 Successful DB plans 
have three savings and investment parts in common: 
(1) a savings process, with rates high enough to spread 
wages earned while working over a lifetime; (2) returns 
on the savings until they are spent in retirement; and 
(3) longevity pooling, in which the total plan is managed 
to the average (not maximum) life expectancy and ben-
efits are paid out over each beneficiary’s lifetime, thus 
providing certainty of lifetime income with far less sav-
ings than an individual would need.

The reason longevity pooling is so powerful is 
simple: Individuals face a very wide range of number 
of years in retirement. Some individuals will even 
have more retirement years than working years. Each 
individual needs to provide for his or her maximum 
possible lifespan, but the longevity pool, which is the 
DB plan, requires only enough money for the average 
number of years in retirement.5 The short retirements 
offset the long retirements—individuals forgo a possible 
bequest balance when they die, but they gain assured 
lifetime income no matter how long they live. There 
is no fundamental reason why this cannot be achieved.

DB plans also provide overwhelming economies 
in administration and purchasing of the core services 
of actuarial calculations, investment management, and 
recordkeeping.6 Compared to what a DC participant 

would pay for equivalent services, a DB plan is almost 
certainly cheaper. With a DB plan, essentially all the 
employee needs to do is to work and save during his 
or her working years and then get up each morning 
in retirement. The DB plan does the rest reliably and 
at low costs.

UNATTAINED RETURNS 
AND UNATTAINED DREAMS

The desire to have pension benefits mostly pay for 
themselves through market returns became a new-age 
expectation after the 1980s and 1990s, when earning 
15% to 20% per year in the capital markets was the 
normal experience. These extraordinary results doubled 
wealth about every five years during this period, creating 
an aura of abundance that f looded pension systems with 
wealth year after seemingly endless year (Exhibit 1).

Expectations of returns like these will almost 
always be defeated in the long term, and the defeat 
began in 2000. By then, however, almost everyone—
employers, employees, consultants, actuaries, and invest-
ment managers—had anchored on these halcyon years 
of abundance.

ANCHORING AND UNATTAINED RETURNS

Anchoring is the behavioral tendency to overem-
phasize the most recent or seemingly most impor-
tant observation. The founding fathers of behavioral 
economics and finance, Tversky and Kahneman [1974], 
wrote:

In many situations, people make estimates by 
starting from an initial value which is adjusted to 
yield the final answer. The initial value, or starting 
point, may be suggested by the formulation of the 
problem, or else it may be the result of a partial 
computation. Whatever the source of the initial 
value, adjustments are typically insufficient.

In psychological experiments, subjects have come 
up with some very silly answers through anchoring. 
Asked to guess when Albert Einstein first visited the 
United States, they were f irst given possible answers 
of 1215 or 1992. These initial values, or anchors, inf lu-
enced the subjects’ answers significantly, even though 
these suggestions are ridiculous and most people know 
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that Einstein was a f ixture of the early 20th century 
(he lived from 1879 to 1955 and first visited the United 
States in 1921).7

ANCHORING ON A MIRACLE … OR ON A 
LUCKY DRAW FROM A WIDE DISTRIBUTION?

Now imagine how heavily inf luenced one might 
be if the initial value, or suggestion, contains a grain of 
truth. An investor, pension sponsor, or pension fund 
manager at the end of 1999, trying to develop a funding 
and investment plan for the next decade based on the 
returns on the U.S. equity market, would observe the 
picture presented in Exhibit 2.

The S&P 500, including dividends, grew at 18.5% 
per year from the end of December 1981 to the end 
of December 1999; in real terms, the growth rate was 
14.7%. Investors would be forgiven for anchoring on the 
idea that this is what stock markets do in the lucrative 
new era of rapidly advancing technology, burgeoning 

democracy, and increasingly free global markets—
instead of thinking this was a once-in-a-lifetime event 
that drove stock prices to unsupportable highs that could 
not be repeated—especially if the funding picture for 
their plan looked much prettier with an optimistic view 
of the market.

Assessing the Likelihood of the 1982–1999 
Bull Market

Now, just how unusual or unexpected is an 18-year 
stock market return (using whole years) of 18.5% per 
year, summing to a 21-fold increase in the index?

The usual way to approach this question is to ask 
“By how many standard deviations does this return 
exceed the mean or expected return?” However, if we 
use the stock market data that are ordinarily available, 
which start in 1926, we cannot reliably calculate a 
standard deviation. As of 1981, when our assessment 
starts, there are only three independent 18-year 

E X H I B I T  1
S&P 500 Total Returns: Trailing Five-Year Wealth Multiples, 1980–1999

Source: Constructed by the authors using data from Morningstar Ibbotson SBBI 2016 Yearbook. Used with permission.
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observations. Rolling-period observations are not useful 
because they are not independent; they count the same 
returns over and over.

Fortunately, a number of scholars have collected 
U.S. stock market returns all the way back to 1790, giving 
us 10 independent 18-year observations and most of an 
eleventh one prior to 1982.8 This is a large enough data set 
to get an estimate of the range of 18-year outcomes. We 
can calculate a standard deviation that is somewhat mean-
ingful. Although we have doubts about the exactness of 
the early data, they are good enough to give us a sense 
of the market’s overall return and volatility over time.

Exhibit 3 shows the data from 1790 to 2015, with a 
vertical line at July 1982 (when one might have tried to 
guess the likelihood of an 18-year bull market that gains 
at the nominal rate of 18.5%). The visual appearance 
of the graph does not give us any reason to believe that 
market volatility has materially changed over time, so it 
is reasonable to use this long period to estimate the like-
lihood of the Great Bull Market’s 18.5% annual return.

On the grand scale of Exhibit 3, what happened 
after 1982 does not look all that different from what 
happened before, because the whole history of stock 
market returns resembles a squiggly variation around a 
straight line (which, on a log scale, represents constant 
growth). The 1982–1999 period, however, really was 
exceptional. We see this when we examine Exhibits 4 
and 5, which show each of the 18-year returns in a graph 
and numerically.

Because the mean return over the ten 18-year 
periods is 8.08% and the standard deviation of the 
ten 18-year returns is 2.95%, the 18.5% bull market 
return is 3.5 standard deviations above the mean. Thus, 
the return that happened over 1982–1999 seems very 
unlikely indeed; if the 18-year periods prior to 1982 are 
representative and the tails are normal, not fat, we should 
expect such a period to come along only once in every 
90,000 years. (This is the estimate for a population or 
large sample. For a small sample, Student’s t distribution 
applies, and the estimate is once in every 13,000 years.) 

E X H I B I T  2
Nominal and Real Total Returns on the S&P 500, 1982–2000

Source: Constructed by the authors using data from Morningstar Ibbotson SBBI 2016 Yearbook. Used with permission.
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Yet it happened! Maybe our model is wrong, so we 
should dig a little deeper.

As it turns out, the model is wrong—more pre-
cisely, the very fact that the bull market happened shows 
that the 1802–1981 period was not fully representative. 
With the 1982–1999 results in hand, one can update 
the z-score using eleven 18-year returns (the 10 periods 
we already have plus the 1982–1999 period itself ). Per-
forming this calculation, the 18-year return is 2.2 stan-
dard deviations above the updated mean. Ah… much 
better! A bull market of this size and duration should 
occur every 1,300 years (or 874 years using Student’s 
distribution), not every 13,000 or 90,000. Thus, we can 
see that it is normal to have a very high return: The 1981–
1999 result is a two-standard-deviation event (in this 
case, a little more than that but not much more). It is 
also normal to have a negative two-standard-deviation 
event. Pension sponsors should be prepared for both.

What to do? A fully rational investor would prob-
ably plan for a return around the long-term mean—
which was 9% at the time, although today we would 

adjust that downward because interest rates and inf la-
tion are very low—and put in place a well-thought-out 
backup plan in case the market turns out to be mean-
reverting and the return in the subsequent few years is 
well below the mean.

As Tversky observed, however, in every sphere 
of human activity, people are not fully rational. It is 
entirely understandable that pension sponsors and man-
agers, facing strong incentives to minimize contribu-
tions, would have leaned toward an interpretation of the 
1982–1999 data that suggested much of that period’s rate 
of return is repeatable. In other words, plan sponsors saw 
a more-than-two-standard-deviation event and thought 
it was perhaps a one-standard-deviation event, and they 
budgeted accordingly, funding the plans as though their 
mistaken assessment was correct.

More fully, sponsors anchored on the following 
sequence of events: The pension community, after 
decades of predominantly fixed-income investing, bet 
big on equities in the 1980s and 1990s. This bet had a 
huge payoff and made it look as though market returns, 

E X H I B I T  3
Cumulative Total Return on U.S. Stocks, 1789–2015 (straight vertical line at beginning of 1982–1999 bull market)

Sources: The 1789–1814 data are from Ibbotson and Brinson [1993]; 1815–1824 capital appreciation data are from Morningstar Ibbotson SBBI 2016 
Yearbook, with dividend estimate of 4% added annually; 1825–2015 data are from Morningstar Ibbotson SBBI 2016 Yearbook. Used with permission.
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not plan contributions, would pay for the lion’s share of 
pension promises and actually allow the promises to be 
enriched after the fact.

There is nothing more dangerous to a beginning 
gambler than winning. The “win” taught pension spon-
sors not only that equities were the best asset class, but 
that they, the pension community, were superior investors 
whose ability to foretell the future was worth a fortune.

We are not arguing that anchoring caused all of the 
problems of public plans, but only their failure to remain 
sufficiently funded in this century after an unbelievable 
bull market.

What Happened Next? From Flood to Desert

Search for the unattainable: 2000–2007. We all 
know what happened next. The TMT (technology, 
media, and telecommunications) crash of 2000–2002 
was an orderly dissolution of the silliness that pervaded 
late-1990s equity investing. There was no actual crash; 
prices fell about as quickly as they had risen, with the 
S&P 500 losing half its value between March 2000 and 
September 2002.

E X H I B I T  4
Total Nominal Returns on U.S. Stocks by 18-Year Periods, 1802–2015

Source: See Exhibit 3.

E X H I B I T  5
Summary Statistics of U.S. Equity Returns 
by 18-Year Period

∗Arithmetic mean of compound annual 18-year returns.

∗∗Last period (2000–2015) is a 16-year period.

Sources: The 1789–1814 data are from Ibbotson and Brinson [1993]; 
1815–1824 capital appreciation data are from Morningstar Ibbotson 
SBBI 2016 Yearbook, with dividend estimate of 4% added annually; 
1825–2015 data are from Morningstar Ibbotson SBBI 2016 Yearbook. 
Used with permission.
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Markets then rebounded, with the United States 
doing well but almost every other market in the world 
doing better. Exhibit 6 shows returns on selected asset 
classes over 2000–2007. The return on emerging-market 
equities, led by China, was unprecedented: a six-to-one 
increase in a five-year period. Hedge funds and private 
equity also boomed. Return was very closely related 
to beta, with the riskiest investments—emerging mar-
kets, commodities, leveraged hedge funds, and private 
capital—performing best. Real estate returns were 
simply out of sight, making many ordinary homeowners 
into paper millionaires.

We call this period the Second Flood. It was like 
a repeat, in miniature, of the Great Bull Market of 
1982–1999, but with exaggerated features in some sectors 
and with sluggish participation by the old-economy 
S&P 500. It stimulated pension managers to redouble 

their efforts to achieve unattainable returns, this time 
with greater emphasis on alternatives (largely hedge 
funds and private equity) and the endowment model 
(the ambitious, alternatives-laden strategies popularized 
by Harvard and Yale).

Pension funds, searching for the rich returns of the 
prior period, poured assets into both private equity and 
hedge funds. Total hedge fund assets expanded from 
$500 billion in 2000 to an astounding $2.8 trillion in 
2016. Private equity assets experienced a similar leap, 
going from $400 billion to $2.6 trillion. Over $5 trillion 
of mostly pension assets were invested in illiquid, opaque, 
and leveraged assets in search of high returns.

2008–2016: The global financial crisis and the 
return desert. Then, in a story too often retold, the 
bottom fell out of the stock market and other risky markets 
worldwide. The S&P 500 fell by 57%. Interestingly, bonds 

E X H I B I T  6
Cumulative Total Returns on Principal Asset Classes, 2000–2007

Notes: U.S. equities: Russell 1000. Commodities: CRB index. Emerging equities: MSCI EM. Hedge funds: HFRI Equity Hedge (Total) Index. 
Private equity (data start December 2003): S&P Listed Private Equity index. Real estate is Dow Jones U.S. Real Estate index.

Sources: Barclays Live (long Treasury); Bloomberg (all others).
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rallied, recalling earlier eras when stocks and bonds were 
negatively correlated, instead of positively correlated as 
they have been in most of this century. Exhibit 7 shows 
returns on principal asset classes over this period.

Off the 2009 market lows, stocks and bonds have 
delivered large annual returns, 16% for stocks, 4.4% for 
bonds, and 12% for a basic 60–40 balanced fund, but the 
high expected returns to hedge funds, which had recently 
gathered trillions of assets, have been unattained. Private 
equity returns, although positive, are decidedly below 
the success of the 1980s and 1990s, when the industry 
was much smaller and the deal competition much lower.

The effort to engineer a recovery from the 
2008–2009 recession was based on Keynesian principles 
of stimulus, but it used the monetary tools of ever-lower 
interest rates and central bank purchases of all kinds 

of securities.9 We call this set of policies Monetary 
Keynesianism. The stock market and real estate markets 
recovered, but the economy did not.

Interest rates have fallen so low as to erode the 
real value of savings by 2% or 3% per year.10 Reinhart, 
Kirkegaard, and Belen Sbrancia [2011] call this set of 
policies and outcomes financial repression, a term that 
vividly captures the current mood: Given the cur-
rent pricing of equities and, especially, bonds and bills, 
nobody can make any money.11 We are in a return desert.

THE LIABILITY CRISIS: 
DEFYING 3,800 YEARS OF HISTORY

At roughly the same time as the transition from 
high to low equity returns, we experienced another, 

E X H I B I T  7
Cumulative Total Returns on Principal Asset Classes, 2008 to September 2016

Notes: U.S. equities: Russell 1000. Commodities: CRB index. Emerging equities: MSCI EM. Hedge funds: HFRI Equity Hedge (Total) Index. 
Private equity (data start December 2003): S&P Listed Private Equity index. Real estate is Dow Jones U.S. Real Estate index.

Sources: Barclays Live (long Treasury); Bloomberg (all others).
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even more unlikely, transition that was less visible: the 
drop from high real interest rates to low or negative 
ones, causing current measures of the pension liability 
to mushroom.

Today’s savings are invested and reinvested at 
prevailing market interest rates, plus an equity risk pre-
mium if equities are held, to grow to meet the pension 
promises. If this era of very low, even negative, interest 
rates persists, it will reset everything because there is no 
way for the savings to grow enough to make the large 
future payments embedded in today’s pension promises. 
To offset low rates, a plan requires higher contribution 
rates (savings), lowered pension promises, or both.

If the goal is to structure a pension plan that mini-
mizes the risk of future defaults, one would match all 
future payments with the coupons and principal pay-
ments from a portfolio of inf lation-protected gov-
ernment securities. The yield of this portfolio, or the 
real interest rate that prevails in the market, is the real 
discount rate that should be used to translate promised 
pension payments into a present value.12 If the amount 
accumulated in the pension fund is equal to the present 
value of the liability, then the plan is considered fully 
funded and is as default risk-free to the participant 
as possible.13

However, almost no plans do this. To access the 
gains from long-term economic growth, most plans 
invest in equities and equity-like investments that offer 
higher expected returns and higher risks. This policy 
allows for lower contributions and higher benefits: The 
employers and employees accept some shortfall risk and 
intergenerational inequity in exchange for higher wages 
today and higher retirement income tomorrow.

Even if equity returns and risks are added to 
the plan structure, a very large drop in interest rates 
substantially changes the calculation of annual pension 
contributions and long-term funding measures. A plan 
that was in balance with 6.5% long-term Treasury 
rates (1999) becomes spectacularly underfunded when 
rates drop to 2.2% (2016). Exhibit 8 shows the decline 
in rates in the United States and in a representative non-
U.S. market (Germany).

How unusual is today’s plunge in interest rates and 
the corresponding rise in the pension liability (i.e., in 
its discounted present value)? Homer and Sylla [2005] 
documented interest rates going back 3,800 years, to the 
era of Hammurabi in ancient Babylon. Never before have 
nominal interest rates gone negative; today, they are 

negative in half the world.14 Real interest rates have gone 
negative before—for example in the United States and 
the United Kingdom in the 1970s—but today’s nega-
tive real interest rates are deeper and more widespread. 
We do not have enough independent observations to 
calculate the z-score or number of standard deviations 
by which today’s real interest rates differ from the his-
torical average, but we can say confidently that it is a 
large number.

Exhibit 9 shows the pension liability index compiled 
by Ryan Labs, a respected pension consultant and data 
provider. Ryan Labs’ data do not go back 3,800 years, 
but we can see that, in just the last 18 years, the cost 
of prefunding a given pension promise has nearly qua-
drupled, as shown by the liability index, which rose from 
100 to about 400. (The bars toward the bottom of the 
chart show the yield on a portfolio of high-quality, i.e., 
Aaa-, Aa-, and A-rated, corporate bonds with a duration 
matching that of a typical pension liability, as speci-
fied by the Pension Protection Act of 2006.15 The upper 
line, or liability index, is constructed by calculating the 
cumulative total return on the same bond portfolio.)

Liabilities exploding upward and record-low asset 
returns provide for a perfect storm in the DB pension 
world, which depends on managing assets to keep up 
with the growth in liabilities. The only way to survive 
such an episode without making either massive additional 
contributions or benefit cuts is to go into it fully hedged; 
that is, with a very long asset duration, intended to be 
equal to the liability duration. Because of the volatility of 
long-term bonds and the fact that even the longest bonds 
have typically had lower expected returns than equities, 
almost nobody invested that way—hence the pension 
crisis, with no need for intervention by evildoers.

LOOKING AHEAD AND WHAT TO DO

This will not last forever. Just as the circumstances 
that led to the return f lood eventually created a return 
desert, the circumstances that created the desert will 
someday lead to another f lood. Underlying all pension 
promises is the expectation of economic growth. As 
long as people try to better themselves and innovate, 
and as long as policies do not get in the way excessively, 
growth is not dead. With innovations in food supplies, 
health care, technology, and the continued spread of 
basic freedoms and higher incomes, the far future looks 
brighter today than in any period in the past. It is this 
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growth that provides current income to make pension 
contributions and supports future bond coupon and 
principal payments, stock dividends, and growth in stock 
market value.

Meanwhile, today, we need a pension strategy.
First, recognize and build upon the value of well-

run DB plans. We should keep them. We should fix 
them. We should not throw them away. Recognizing 
that DB plans are enormously valuable, and far superior 
to the next best option, is the most important strategy 
step: The goal is managing a successful and sustainable 
DB plan.

Second, do not anchor on today’s ultra-low rates. 
Although people may hold onto their anchoring biases 
for a long time, when the facts change, they eventually 
change their opinions (the Keynes rule)—but usually 
at the wrong time.16 The lesson to be learned, once 
again, is not to anchor on the current situation, whatever it is. 

Anchoring on ultra-low interest rates is as likely to be 
a mistake as anchoring on very high equity returns. 
What happened so far in this century is very unlikely to 
happen again. Pension managers should decide on their 
funding and asset management strategies by looking for-
ward, not by fighting the last war.

If the West has entered an extended period of 
ultra-low, Japan-like growth, then most pension systems 
will need to be restructured because the core goal of 
substituting market returns for higher savings rates and 
low retirement income will be unattainable. However, 
anchoring on today’s extraordinarily low interest rates, 
some not seen in over 5,000 years, is as big a mistake as 
anchoring on the 18.5% returns of the 1980s and 1990s. 
Most likely we will revert back to 2% to 3% real growth 
and 4% to 6% nominal growth.

Third, for public plans, both the employers and 
the employees should consider the future value of 

E X H I B I T  8
U.S. and German 10-Year Bond Yields and 90-Day U.S. Treasury Bill Yields, 1989–2016

Source: Bloomberg.
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productivity gains to be an untapped resource. It has 
been difficult to achieve productivity gains in public-
sector work, but, if the goal is to enrich public-sector 
pension funding to match the promises made, employers 
and employees could conceivably agree to deliver a 
growing stream of services with the same resources, or 
with resources that expand at slower rate—with all or 
most of the resulting savings going into the pension 
fund. Over a generation, the savings from public-sector 
productivity gains, if used directly to fund pensions, can 
easily resolve the underfunding crisis.

The issue is not that pensions are too rich. It is that 
the trade-off between the work done and the total cost 
(wages, benefits, and pensions) of the people employed 
to do the work must be rational.17 The pension is just 
an efficient and highly desired way of making a delayed 
wage payment for work done. Gains in the productivity 
of public-sector workers can offset the total costs of 

accomplishing a given set of tasks. For growing systems, 
this results in costs growing more slowly than services. 
For non-growing systems, the regular f low of retire-
ments and attrition, combined with productivity gains, 
can produce the same services at lower cost.

CONCLUSION

Pension systems are not in crisis because they are 
structurally f lawed or because they have been looted by 
evildoers. The crisis comes from sponsors anchoring on 
periods of extraordinarily high returns to overpromise 
and underfund pension promises and then applying the 
ultra-low interest rates of this era of financial repression 
to those same pension promises.

Pensions are just wages delayed. By tying together 
wages today, wages tomorrow, and growth-producing 
productivity gains, pensions gain access to long-term 

E X H I B I T  9
Yields and Cumulative Total Returns of the Ryan Labs PPA Pension Liability Index, 1998–2016

Source: Constructed by the authors using data from Ryan Labs, Inc. Used with permission.
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economic growth and the power of compounding. 
This worthwhile goal can best be achieved within the 
legal structure—the DB plan—that naturally links 
these elements and provides a framework for trading 
off wages and savings today, pensions tomorrow, and 
work rules that lead to productivity gains and long-
term growth. With increased productivity, government 
services can be provided at lower cost than would oth-
erwise prevail, with the difference being used for larger 
pension contributions. Incentives matter, and a reliable 
pension should be a large enough carrot to bring forth 
the needed change.

ENDNOTES

1Because the participant takes the investment risk, we 
would include cash balance plans with DC plans, although 
they are legally classified as DB plans.

2Employee Benefit Research Institute [2013], visu-
ally transcribed from the graph. (DB coverage is the sum 
of the percentage of workers covered by DB only and the 
percentage of workers covered by DB and DC.) See also 
Mackenzie [2015], especially Chapter 6, for background on 
the decline of DB plans over a period longer than that cov-
ered here.

3“Don’t Kill the Golden Goose” is the title of an article 
by Waring and Siegel [2007]. It is not really a golden goose, 
but the goose that laid the golden eggs.

4Longevity pooling, low costs, and the scaling of 
actuarial and investment expertise make a DB plan superior to 
other investment solutions. Rigorous and accessible reviews 
of DB economics have been done by Ennis [1988], Waring 
and Siegel [2007], and Waring [2011]. See also Sexauer and 
Siegel [2013] and the January/February 2015 special issue of 
the Financial Analysts Journal, especially the articles by Siegel 
[2015], Ezra [2007, 2015], Ambachtsheer [2007, 2015], and 
Sexauer, Peskin, and Cassidy [2012, 2015].

5Over time, life expectancy has increased for most seg-
ments of the population. This trend can be estimated and 
priced into the plan. Unexpected changes in the trend, how-
ever, cannot be priced in. The sudden surge in life expectancy 
after the introduction of antibiotics in the 1940s is a good 
example. Well-run plans will need feedback loops to contri-
bution rates and benefits levels if future unexpected changes 
are large and persistent.

6See Mackenzie [2015, pp. 156–158], especially his 
discussion of Hustead [1998]. With current practices, DC 
plans are probably cheaper on average for sponsors because 
they provide smaller benefits (again, on average).

7Yudkowsky [2008].

8The measured standard deviation is somewhat sensitive 
to the choice of a date to start the first 18-year period. We use 
1802 because that gives us exactly 10 18-year periods before 
1982, and we ignore the 1790–1801 data.

9Exclusively bonds in the United States, but including 
equities in some other countries.

10See Siegel and Sexauer [2017] and Siegel and 
Kaplan [2016].

11See Siegel and Coleman [2015]. Although Reinhart, 
Kirkegaard, and Belen Sbrancia [2011] popularized the term 
“financial repression” in the current decade, it was originated 
by McKinnon [1973] and Shaw [1973] in response to the 
negative real rates of an earlier era. 

12See Society of Actuaries [2015].
13Because the supply of inf lation-protected government 

securities is limited, and for many maturities the bonds do 
not exist, a generally accepted alternative is a AA corpo-
rate curve such as the Citi Pension discount curve: https://
www.soa.org/Professional-Interests/Pension/Resources/
pen-resources-pension.aspx.

14Yields on U.S. Treasury bonds and notes sometimes 
went negative in the Great Depression as they came close to 
maturing. Cecchetti [1988] famously found that the bonds 
contained an embedded option to exchange the bond for 
another security and that the yield after adjustment for this 
option was not negative.

15The documentation of the required yield curve meth-
odology is at https://www.treasury.gov/resource-center/
economic-policy/corp-bond-yield/Documents/hqm_
pres.pdf.

16Although there is no written record of John Maynard 
Keynes saying, “When the facts change, I change my mind—
what do you do?” the saying is so commonly attributed to 
him that we call it the Keynes rule.

17We will ignore the cases of legalized looting, such 
as that attempted by executives of the city of Bell, Cali-
fornia; pension spiking to exploit poorly structured pension 
incentives; and irresponsible pension management like that 
of Dallas Police and Fire.
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Oxford University Press, 2008.

To order reprints of this article, please contact Dewey Palmieri 
at dpalmieri@iijournals.com or 212-224-3675.

JOR-Sexauer.indd   24JOR-Sexauer.indd   24 18/04/17   11:50 am18/04/17   11:50 am


