A P ENSION P ROMISE TO O NESELF
Stephen Sexauer and Laurence Siegel

O VERVIEW
Don’t have a pension? Don’t worry. Most people don’t. They will get to retire, and so
will you.
“What you and almost everybody else do have is the ability to make a pension promise
to yourself that is the economic equivalent of the promise that an employer could
make. With your employer’s help, or possibly without it (it helps, but isn’t really
required), you also have the ability to deliver on that promise. You will make pension
payments to yourself from the moment you retire until the end of your life, or your
spouse’s life, whichever comes later.”

“You don’t know that you have this ability, but you do. You are about to receive the
basic components of a tool kit for making this happen, and over time you will receive
the rest of the tool kit. The strategy for making this happen involves a lot of saving, but
almost no risk. When you do face risk, you will have been provided with the tools
necessary for managing it. You’ll be just fine.”
--Why aren’t these words spoken to every employee who begins to work at a company,
government agency, or nonprofit organization? Why aren’t they taught in school? Why
aren’t they part of the advice lovingly given by fathers to their sons, and by mothers to
their daughters, as adulthood looms?
The reason is that many of the people who should be delivering this message don’t
even know that it’s true. Yet every word of it is true. There is nothing magical about the
pension promise that an employer with a traditional defined benefit (DB) pension plan
makes to an employee. The employer saves and invests money on the employee’s
behalf, according to a set of rules that are designed to make sure that enough money is
available to pay the promised benefit, then pays it to the employee as a postretirement income stream. Failures do occur, but that’s because people — employers
and employees — don’t stick to the rules.
The individual can provide a pension for himself almost as easily. There’s no magic in
this either. It requires saving a lot of money – almost exactly the same amount, if
opportunities to pool longevity risk are taken advantage of, as is needed to fully fund
and pay out a DB promise. Hence, a powerful point: if the amount of money needed to
fund a DB plan can be made available to DC-plan investors, that amount is also enough
to make the DC plan work.1
We say “almost as easily” because there are some economies of scale involved in
providing a pension for a large group of people. These economies can mostly be
replicated by the individual.2 It’s not that hard, and anyone who makes a pension
promise to herself, and who does what is needed over time to keep that promise, is
made vastly better off by doing so. He or she will be able to sleep well at night.

T HE P ENSION S ETTING
Much ink has already been spilled on the pension catastrophe we’re facing, so we won’t
go into the details. It suffices to say that private sector DB plans are all but extinct,
mostly because sponsors hoped against evidence that stock market profits would
substitute for adequate contributions. Public-sector DB plans were, until recently,
propped up by the ability to tap a growing tax base, but when tax revenues turned
sharply downward in 2008-2009, the plans fell on hard times, with some defaults
already experienced and many more threatened. The inability or unwillingness to
control benefit growth is a secondary reason for both private and public DB-plan
failures.
The defined-contribution (DC) plans that have almost universally replaced DB plans
suffer from even worse outcomes: Waring, Siegel, and Kohn (2007) reported a few years
ago that the median DC-plan participant was retiring with an investment balance of
$44,000; the mean balance of $150,000, skewed by a few affluent retirees, isn’t much
better. The 2010 Federal Reserve's Survey of Consumer Finances (SCF) shows little
improvement, with households approaching retirement having median DC balances of
$63,000; when IRAs are included the median balance is $120,000. Assuming a 4%
withdrawal rate, the SCF balances, as of 2010, support monthly spending of $210 and
$400 respectively. These aren’t pensions at all, but “beer money” savings plans. We
simply have to do better for our valued employees and for ourselves.3
We concede that the battle to save DB plans in their original form is almost entirely lost.
This essay is about using DB-plan thinking to achieve better DC-plan outcomes. The
thinking behind DB and DC plans is the same: the task at hand is to spread the earnings
from one’s working life over one’s whole life, and one can only consume what one has.
Thus, contributions to a hypothetical fully-funded DB plan are also enough to fully fund
a DC plan in the sense of providing an average benefit across employees that is as
good as the DB-plan benefit.
W HY DB AND DC P LANS ARE THE S AME
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We noted earlier that the amount of money needed to fully fund a pay out a DB plan
promise is also sufficient to fund a DC plan that is equally beneficial to the participant.
What exactly does this mean?
The function of any pension or savings plan (DB or DC) is to shift cash flows over time.
There is only one way to do that, which is to participate in the investment markets.4 A
DB plan sponsor first uses actuarial information to project what benefits it will need to
pay out. Then, it invests an amount of money sufficient, when the projected investment
return on those assets is taken into account, to pay out those benefits.5 As investment
gains or losses become apparent, and as other changes in the environment occur (say,
life expectancies lengthen), the sponsor adjusts the contributions to the fund
accordingly. Finally, the sponsor pays out benefits as promised.
A DC plan does exactly the same thing, except that you, the investor, are the
“sponsor.” You first project the cash flows you are going to need in retirement. Then,
you develop and execute a savings plan in an amount sufficient, when investment
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returns are taken into account, to fund the retirement income requirement. (Savings or
contributions into the DC plan, whether by the participant or from an employer match,
are analogous to the sponsor’s contributions to the DB pension fund.) Next, and this is
a key concept, the DC plan participant makes adjustments along the way, for
investment gains and losses and for other changes in the environment. Finally, the
participant uses the money when she is retired.
Note that these two stories are very similar. Money is not created or destroyed in either
one. What you get is what you put in, plus or minus investment returns after fees. The
only differences are: (1) who is making the contributions, and (2) who is managing the
process. And any economist will tell you there is no difference, in terms of total
compensation, between the employer making the contributions directly (in a DB plan)
and the employer giving the money to the employee to invest himself (in a DC plan).
A T HREE -P ART R UL E S ET

FO R A

P ERSONAL P ENSION P L A N

Count Leo Tolstoy could be forgiven — and might be considered more up-to-date — if
he had begun Anna Karenina with the lines, “All successful DB and DC plans are alike.
Each failure is unique.” Plans that understand and play by the rules succeed. Those that
do not, whether DB or DC and no matter what rule they think they can break, fail.
Since our point is that a well-run DC plan can and should use the same principles that
big institutions have used for managing a DB plan on an economically sound basis, we
identify the three basic steps that a DB plan or a DC plan needs to take:
(1) Liabilities must be appraised, and discounted back to a present value. This is
what actuarial firms do for DB plans: they estimate the combined pension
promise the company has made to all its employees, and then discount this
liability to a present value. An individual can do the same, and we will show how
this is done and set forth a shortcut (the Retirement Multiple) for arriving at the
amount of money that needs to be saved.
(2) Assets must be accumulated according to an economically sound plan, with
wishful thinking about markets not allowed to substitute for rational savings
rates. While not all DB sponsors are this virtuous, the successful ones play by the
rules and have close to fully funded pension plans. This is what DC-plan
investors must do too. Hope is neither an investment strategy nor a retirement
plan; this principle applies to both DB and DC structures.6
(3) Assets must be decumulated (spent, paid out) in a sensible manner that
preserves the tremendous value of longevity pooling. While decumulation is not
the main point of this essay, Waring, Siegel, and Kohn (2007) and Sexauer,
Peskin, and Cassidy (2012) have described ways that a stable income lasting for
the rest of one’s life can be generated from an asset pool.
One advantage DB plans have is the ability to make adjustments over time when its
estimates are off due to economic events that materially change the value of the
promises (the liability) or of the matching assets. They can do this by increasing pension
contributions and lowering profits, decreasing future compensation and benefits, or
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both. Individuals also have the ability to make adjustments, and they do this all the
time. We call this concept a personal fiscal adjustment, or PFA, regarding it as the “dark
matter” that, over time, enables resources needed to be made equal to resources
available.
Personal fiscal adjustments — decisions to increase or decrease consumption or
production, or to shift the time period in which consumption or production occurs —
will be made as surprises arrive. For example, in an extreme case, personal fiscal
adjustment can include moving in with family (typically children, the millennia-old
retirement plan). It can also include working almost full time in “retirement.” The key
point is that people can and do make the required adjustments to match needs and
resources. This is the same thing that DB-plan sponsors do: they adjust to changing
circumstances, by contributing more to the plan, taking a contribution holiday, or
renegotiating benefits.
The retirement decision-making framework set forth in this essay is usable by the vast
majority of the U.S. working population. Those in, say, the top 7% or so when ranked by
income (or assets) can afford professional financial planning and often have access to
institutional-quality investment management. While our approach applies to the top
7%, many of these investors are already doing fine and need little additional help.7 Our
goal is to bring the needed technologies and resources to everyone, especially the
other 93%.8
W HY I S T HIS S O H ARD ? W HY A RE T HERE F AILURES ?
In part because we have been conditioned by employer-provided pensions to think
narrowly about the retirement question, and in part because there is much lazy or
misleading writing about the topic even among those who recognize that employerprovided pensions are a rarity, most thinking about pensions and retirement savings is
anchored in a static and oversimplified world. In this world, people work from age 20 to
65, and then magically — almost mystically — transition to a state called “retirement”
wherein they live for another 20 to 40 years with a minimal, or at worst a modest, drop
in consumption.
Let’s see how many holes we can find in this story without filling an encyclopedia. When
was the last time you met a 20 year old who was working at what would become his or
her life occupation? Who works for 45 years without quitting, getting fired, or becoming
ill or disabled? Don’t quite a few people these days live to 100 or 105, potentially
making a mockery of the idea that saving for 20 or 30 years of retirement is adequate?
Don’t some people run up medical bills in the hundreds of thousands of dollars? Aren’t
we all afraid that we’ll end up in a nursing home?
OK, enough doom and gloom. Let’s look on the bright side. Don’t quite a few people
experience lucrative careers and comfortable retirements, either through a series of
promotions or career changes, or through successful saving and investing, or both?
Don’t most people, when setbacks arrive adjust and go forward, some even being
prudently prepared with low-cost but valuable disability insurance? Are not many
employers careful and responsible, offering a prudent combination of current wages
and future income, and fully funding the pension promises; or, if they offer a DC plan,
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do they not work with employees to help them accumulate a DC plan balance that is at
least adequate? What might we learn from the success stories that can be used to build
the toolkit for everyone?
The retirement problem — what we propose to help solve through a pension promise
to oneself — needs to be understood as follows. We are trying to distribute the income
from one’s work years over one’s whole life. Life is long and getting longer, and work
years are short (due to increasing educational requirements at the beginning as well as
the desire for a successful retirement at the end). We face the unprecedented challenge
of dealing with 80 or more years of uncertainty, beginning as one reaches adulthood
and potentially ending as late as age 105. Yet we are charged with creating some sense
of certainty or security in old age, which we define as the part of life when the option to
materially change one’s financial well-being through work is mostly gone, and which
could last for 40 of those 80 or more years.
No wonder retirement planning seems hard! We are now going to make it very simple.
Like dieting, however, it is simple to understand but not easy to do, because it involves
saving a very large fraction of income.
T HE P ERSONAL P ENSION P LAN : S HORT V ERSION
S I M PL I CI T Y

IS

P A R A MO U NT

The most important principle in building a framework, a personal pension plan, is to
keep it simple. K-I-S-S. It is hard to generalize about human beings, but it’s a pretty safe
bet that nurses, airplane mechanics, lawyers, and restaurant workers are not crying out
to become experts in portfolio theory. In our experience, many investors do not fully
grasp the difference between a stock and a bond, much less the difference between an
expected return and a return one can count on. Even experienced investment
professionals suffer from an illusion of precision regarding return expectations,
overweighting the likelihood of attaining the expected return and materially
underestimating the variance of real-life outcomes. We write this not to be demeaning
but to be realistic: a complex strategy involving fancy math and beautiful statistical
simulations simply will not be widely adopted, or will be adopted incorrectly in such a
way as to hurt the investor.
There is an additional reason to keep the pension promise simple: In the mid-to-late
retirement years our cognitive skills leave us, and do so at an increasing rate. So, you
do not want to match this almost assured fall in clear thinking with a retirement plan full
of complexity and risk taking. It should be simple, and as we get older it should
become more automatic.
W HAT

IS THE

P E R S O N AL P EN S ION P LAN ?

Thus the Personal Pension Plan that we set forth in this essay is strikingly, even
childishly, elementary.
1. We determine the income stream that the investor will need in retirement; that’s
the liability. It can be as simple as an educated guess, a rule of thumb such as
70% of what I am earning today. We then subtract expected Social Security
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payments to determine the yearly amount the investor will have to generate
from personal savings.
2. We then determine the multiple of that number that the saver needs to
accumulate (this number is called the retirement multiple), and
3. We determine a savings rate that will produce that amount of money when
invested in low-risk assets.
That’s all. We’re done. It comes down to two numbers: how much income I would like
in retirement, and the retirement multiple. Investing for retirement really is that simple.
T HE P ERSONAL F I S CA L A D JUS T M ENT

OR

PFA

OK, we’re not quite done. We noted earlier that all successful DB plans adjust to
changing circumstances. We also said that DB and DC plans involve the same thinking
and essentially the same operational steps. We now discuss what individual people,
including DC plan participants, do to adapt to changing circumstances. When such an
adaptation relates to one’s financial affairs we call it a “personal fiscal adjustment,”
PFA, in homage to the currently popular term, “fiscal adjustment,” used to describe
similar behavior by governments. Thus, when either the asset or the liability side of the
investor’s balance sheet changes in an unexpected way, he or she undertakes a PFA to
bring it back into balance.
Continuous adaptation to changing circumstances is a good start at fixing what’s wrong
with any financial arrangement. If DB pension plans had reacted to poor market returns
by upping contributions and limiting the growth of benefits, they’d still be the dominant
retirement program. The PFA is the most natural behavior imaginable and we see it in
every aspect of life. When you have less, spend less. When you have more, you can
spend more or save more, with the tradeoff between current and future consumption
determined by the usual factors — the extent to which one’s liability is unfunded, the
attractiveness of various investment options, and so forth. Let’s apply the PFA to
managing DC plans. Without such adaptive behavior, the pension promise to oneself is
almost doomed; with it, the promise can be kept, in most cases easily.
Why is the PFA so crucial to success? Human life is far too long, too uncertain, and too
leptokurtic for the standard finance models to apply. (“Leptokurtic” means fat-tailed,
with the left, or downside, tail the troublesome one; you might get a bonus equal to
10% or 20% of salary, but when you lose your job, you lose the whole job, not 10% or
20% of it.) One of us heard Paul Samuelson, the originator of much of the standard
model, say, at a conference, “Assume that a school teacher saves $10,000 a year for 50
years.” Where we live, school teachers have to retire at 66 so this imaginary teacher
must have started working at age 16 — and she must be a genius, since school teachers
are also required to have a college degree. This particular rendition of the standard
model does not account for marriage, children, strikes, layoffs, illness, disability, the
desire not to do the same thing for 50 years, or for that matter good fortune (her
husband succeeds in business and she no longer wants or has to work). Investment
planning must conform to reality, not pretend that reality can be forced to conform to
the model. The real, flesh-and-blood version of Samuelson’s idealized schoolteachersaver makes PFAs all the time, in all aspects of her life.
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PFAs differ between the short and the long run. In the short run, the main adjustment is
to consumption. In the long run, however, one can work harder, increase the number of
workers in the family, work smarter (by pursuing strategies to enhance one’s human
capital), or plan to work longer. Large changes in one’s consumption plans can be
accomplished by relocating, moving in with relatives, and through other means.9 People
are far more dynamic and adaptive than any planner thinks they are!
Everyone makes PFAs at some point. Some do this throughout their lifetime, some only
when a crisis begins to be perceived around age 50 or 55. Our objective is to
encourage PFAs sooner in life — not waiting until the crisis — and to make PFAs better
thought-out and better executed.
The concept of the PFA enables us to understand how anyone gets by at all in a world
where DB pension plans are failing and DC plan participants are saving way too little
and investing poorly. The answer is that people make do with available resources, and
sometimes make more resources available. They muddle through. They do what has
distinguished the human species since it began its time on earth: they adapt.
A lot of energy is going into looking for bulletproof systems and turn-key solutions that
will make retirement work without the ability to make ongoing adjustments. There
aren’t any. The retirement establishment acknowledges this by calculating the
probability of failure. Most income solutions are framed exactly this way, as though
failure were an acceptable outcome. We know that an adult lifetime can encompass 80
years, which is a very long time over which forecasts are almost completely useless.
However, what we always do have is the ability to make adjustments, adapt, and go
forward. This is an invariant component of human behavior and is the hidden option on
the personal balance sheet that keeps it in balance, thus making the Personal Pension
Plan work when other methods do not.
T HE R ETIREMENT M ULTIPLE
The Retirement Multiple, or RM, figures prominently in the Personal Pension Plan. What
is it? It’s the number of years’ income you need to save, where “income” is not your
current pay but the amount of income you need to generate, over and above Social
Security benefits, in retirement. This simple heuristic reduces the retirement calculation
to a multiplication problem that a fifth grader can solve. For most investors, the RM
itself will have to be provided externally, that is, by a data provider who calculates the
relevant RM based on interest rates and other market data.
T HE INVESTMENT R ETURN A SSUMPTION
Our simplified method assumes that you invest at the riskless rate and use longevity
pooling so that retirement savings only need to last to a certain age, say 85. This rate is
the publicly available “DCDB” (Defined Contribution Decumulation Benchmark) rate
described by Sexauer, Peskin, and Cassidy (2012), updated monthly, and shown at
http://www.dcdbbenchmark.com. This particular rendition of the riskless rate is a blend
of the TIPS yield, covering the first 20 years of retirement, and an average of deferred
annuity rates, covering the rest of retirement. Unfortunately these rates are now
extremely close to zero in real (inflation-adjusted) terms. We expect them to rise in the
future.10
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The DCDB strategy assumes that you actually hold 100% of the amount needed for
consumption between ages 65 and 85 in a laddered portfolio of TIPS bonds, with an
additional amount reserved for purchase of a deferred life annuity. The portfolio pays
out inflation-indexed principal and interest until the age of 85. After 85 the annuity pays
a fixed annual payment that is not inflation protected. While almost no one invests this
way, and we are not suggesting that you do, we are using the almost-riskless-rate
strategy as a base case, which can also be understood as a benchmark (measuring stick)
by which the investor can gauge his progress in a riskier strategy. An investor who
wants to avoid as much risk as possible does have the option to create a DCDB
portfolio, demonstrating a key point: the strategy should be, and is, executable by a
typical investor using standard investments.
Suppose you do want to take investment risk? Let’s confine this discussion to risk-taking
before retirement, and investing risklessly to generate income afterward. (Since by
definition you cannot work longer or save more if you are truly retired, the only
available PFA if post-retirement risk doesn’t work out is to cut consumption, an
uncomfortable decision.) With a risky pre-retirement portfolio, you still need the same
amount of money upon retiring as with a riskless one, but accumulating it may require
less saving. Specifically, the expected value of the amount you should plan to save is
lower in each period, but instead of being able to map out the entire savings schedule
in advance, you have to adjust it in each period for realizations (the difference between
the return you achieved and the return you expected or planned for).
As we said earlier, DB and DC plans face the same underlying dynamic. You can only
get out what you put in, plus market returns. Most DB plan failures have occurred
because the sponsor took risk (with the beneficiaries’ deferred wages) and were
unprepared for shortfall risk at a scale that overwhelmed the sponsor’s ability or
willingness to pay up the difference.11 DC failures happen the same way.
Therefore we use a riskless rate as the investment assumption in the accumulation
period because we need a clean reference point. We realize that, in practice, investors
will choose other portfolios. Now, let’s look at our two variables, how much retirement
income do I want and what is the Retirement Multiple, using an example.
T HE C OLUMBUS T EACHER ’ S P ENSION P ROMISE TO H IMSELF : A N UMERICAL E XAMPLE
We consider a public high school teacher in a large U.S. city (Columbus, Ohio, because
it is one of the largest cities that offers a DC-only structure as an elective alternative to a
DB plan) to be the prototype for a middle-income worker.12 Let's say our teacher is early
in his career and is earning $37,328 per year.13 We need our teacher to do three things:
First, take a guess at what he will want for retirement income. One easy way is to look at
what senior colleagues earn, say a teacher who is about to retire with 40 years’
experience and a master’s degree, which for the city of Columbus is $79,904, and
multiply by a number, say 70%, representing the percentage of pre-retirement income
that he will need in retirement. For our Columbus teacher, this would be $55,933.14 Of
this amount, Social Security will provide $24,912, so he will have to generate the
difference, $31,021, from savings and investments.15
The second step is to apply the market-based Retirement Multiple to the annual
retirement income number. The Retirement Multiple is based on the real returns on
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low-risk investments that exist in the market at that point in time. We use the DCDB
rate, which is currently 4.657%. The multiple is
21.47, or (rounding) 21.5.
The required savings amount, or savings target, is the expected or target retirement
income times the Retirement Multiple.16 This, then, 21.47
$31,021 $666,111, is the
savings goal.
The third step is to spread the required savings amount (net of already accumulated
balances) over the remaining years of work. For our teacher, we assume that he is 25
years old and will work for 40 years, through age 65.17
That's it. From here our young teacher will behave as an experienced and practiced
Bayesian. As time goes on and more information unfolds — updated needs or desires,
wage levels, asset levels, and so forth — our teacher will simply adjust the retirement
income number, something that can be done without computers, models, or
simulations. While the specific amounts will be updated over time as conditions change,
the power of the approach is that it’s a simple rule that (1) works and (2) allows people
to compress 40 to 80 years of dynamic complexity into something that they can
manage and understand. In table form, it looks like this:
Exhibit 1
Retirement planning basics for Columbus high school teacher
(based on minimum-risk investing)
Initial salary
$37,328
20th year salary
$68,897
Final (40th year) salary
$79,904
Retirement income replacement ratio
70%
Retirement income goal
$55,933
Expected Social Security
$24,912
Personal Pension Plan income
$31,021
Retirement Multiple
21.47
Lifetime savings accumulation goal
$666,111
Our teacher’s goal for accumulated savings, $666,111, is a pretty good slug of cash.
Shocked by these numbers? Think they are unrealistic? Maybe unattainable? Well, they
are reality. They are what a DB plan would need to save, on the employee’s behalf, if it
didn't accept shortfall risk by investing in equities and other risky assets. And because
the calculation is transparent and easy, both the goal and the reality are clear — one
either saves the amount shown, or one makes a personal fiscal adjustment and
decreases expectations for retirement income.
The Retirement Multiple heuristic is powerful. It informs and shapes behavior. Basic
economic theory teaches us that knowledge and incentives are two of the most
powerful forces in human behavior. Behavioral finance teaches us the importance and
power of framing. A pension promise to oneself is a toolkit with the knowledge,
incentives, and framing for making a lifelong series of high-utility decisions about one’s
retirement.
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ame savingss goal, $666,,111.
While savin
ng during hiss working ye
ears, howeve
er, the teach
her takes riskk and expectts to
earn a real rate of 2%, changing the savings scchedule. If th
he 2% annua
al real return
ns were
p of raises would nee
ed to be saved,
spread evenly over time, only 27% of the real part
and the savvings rate (sa
avings as a percentage
p
o income) climbs
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c
less steeply, to 20
0% by
the 20th yea
ar and 22% by
b the 40th year.
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Thus th
he 2% real in
nvestment re
eturn assump
ption
makes the accumulatio
a
on plan much
h easier and provides a big boost to
o consumption
during the teacher’s wo
orking years. The accum
mulation plan
n at a 2% rea
al return in the
accumulatio
on period is in Exhibit 4.
Exhibitt 4
Asset acccumulation plan for Columbus high
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d
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on.19
either an increase in the savings rate or a decrease in postt-retirement consumptio
urns are mucch less than expected.
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regarding the Retirement Multtiple:
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y
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understand
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e might not achieve the goal unlesss one adjustss the savingss rate
for investment results. The
T RM is based
b
on riskkless investin
ng in retirem
ment, when
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personal fiscal adjustments are more difficult to implement (because one big lever, the
opportunity for additional savings, has been removed). We also note that, even with a
2% real return assumption, achieving the savings goal requires a much higher savings
rate than most investors ever achieve. This shows one of our major points: To spread
the income from 40 years of work over up to 80 years of consumption takes a lot of
savings indeed.
If it is surprising just how high the required savings rate is, consider the following: you
are trying to work for half of the years in which you’re likely to be consuming. At a zero
real return and with no help from Social Security or from a lower standard-of-living
expectation in retirement, you’d have to save half your income. One more time, just for
fun: save half your income.
Acknowledging that it’s very difficult to save half one’s income, we should obviously try
to get that number down, through annuitization, positive investment returns, PFAs, and
anything else that helps.
There exist many variations of these plans, or calculations. Our teacher could save less
early on and then more during peak earning years, years when household expenses can
be falling. It is beyond our objective in this paper to analyze individual savings plans.
Rather, it has been our purpose to provide a framework, a tool kit, to make and keep a
pension promise to oneself — a promise that is doable with a low risk of failure, allows
for pension payments to yourself from the moment of retirement until the end of life,
and can be used to assess and measure the value (utility) higher-risk, higher-return,
strategies.
There are many career and income paths one can take, with our teacher representing a
relatively successful middle-income earner. Appendices B and C show the retirement
planning basics and accumulation plan for two other prototypical workers: (1) a San
Diego sanitation worker, earning a lower middle income and experiencing limited
human capital growth; and (2) a software developer in Austin, whose human capital
grows rapidly and who achieves an upper middle income later in her career, as she
grows into a management position.
S UMMARY
We have shown that an individual saving for retirement is not facing a hopeless task. Far
from it — defined benefit pension plans, equipped with the same underlying resources,
have been able to provide the same required level of retirement income for
generations, by understanding a basic set of rules for deciding how much to save and
how to invest, and then sticking to the rules. When DB plans have failed, it’s because, in
the hope of not having to pay the true cost of the retirement benefit, they’ve broken
the rules. The same applies to an individual.
Fulfilling a pension promise to oneself requires a lot of saving, more than most people
are accustomed to. When one thinks about spending only, say, 70% of income, and
saving the rest, it’s necessary to ask: “Are there other people who make 70% of what I
do, who have perfectly fine lives? What are their consumption patterns?” If the answer
is, “No,” you should try to improve your human capital position (that is, your income). If
the answer is, “Yes,” you can make and keep a pension promise to yourself.
13

The State of Ohio, which sponsors the teacher’s savings plan that we used in our main
example, implicitly recognizes the high savings rate needed for a pension promise to
oneself by setting a starting savings rate of 20% for teachers entering the DC plan. Of
this amount, 10 percentage points are contributed by the employer and 10 percentage
points by the employee. Thus, the true or economic salary is 10% larger than the
headline salary, and the total savings rate is slightly less than 20% (it is 20/110 or
18.2%). We left this wrinkle out of the example because we did not think it was
necessary to mention it to make our point. While 20% is not enough as a career
average savings rate, it is a great start, while the tiny 6% to 9% rates often seen in
employee benefit programs are not even in the right ball park, and will lead to penury
in the employees’ old age unless supplemented by massive (and tax-disfavored)
additional personal savings.
We have also indicated that people can increase their savings rates greatly — by
amounts large enough to matter in the present context — through agreements such as
Save More Tomorrow. This is not just an idle speculation. They have already done so in
an impressive and growing number of work environments.
Presumably our employees mean enough to us, in terms of the output they produce
and the profits they help us generate, that we want them to be enthusiastic and
satisfied workers who do not lose sleep over how they can possibly survive in old age.
The procedure that people need to follow in order to generate an adequate retirement
income exists, and we already know what it is. We owe it to our valued employees to
tell them about the procedure, and to help them implement it.
---
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Appendix A
San Diego
D
sanitattion worker20
Exh
hibit A-1: Retirement pla
anning basiccs for San Diego sanitattion worker
Initia
al salary
20th
h year salary
Final (40th year) salary
me replacem
ment ratio
Retirrement incom
Retirrement incom
me goal
Expe
ected Social Security
Perssonal Pension
n Plan income
Retirrement Multiiple
Lifettime savings accumulation goal

$37,044
$45,606
$56,148
70%
$39,304
$20,964
$18,340
21.47
$393,760

Ex
xhibit A-2: Asset
A
accumulation plan for San Die
ego sanitatio
on worker
rate of return and 14% initial saving
at real 0% investment
i
gs rate
(ssome years omitted)
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Exhib
bit A-3: Asse
et accumulattion plan forr San Diego sanitation worker
w
at rea
al
2% inve
estment rate
e of return in
n accumulation period and
a 14% inittial savings rate
r
(ssome years omitted)
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Appendix B21
Austin so
oftware developer/manager
Exhibit B-1: Retirem
ment plannin
ng basics fo
or Austin sofftware develloper/manag
ger

e developerr/manager at real
Exhibit B--2: Asset acccumulation plan for Ausstin software
0% in
nvestment ra
ate of return
n
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Exhibit B--3: Asset acccumulation plan for Ausstin software
e developerr/manager at real
2% in
nvestment ra
ate of return
n in accumulation period
d
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The same contributions would provide the same average benefit across employees, rather than the same
exact benefit for each employee, because many DB plans contain a redistributive feature (with, for
example, short-service employees subsidizing long-service employees). The same contributions would
provide the same exact benefit for each employee if longevity pooling can be achieved at no cost, any
redistributive aspect of DB plans is ignored, and individuals can invest at institutional (that is, low) fee
schedules and with institutional-quality performance. See Waring, Siegel, and Kohn (2007).

2

Since one big advantage that DB plans have is economies of scale for longevity pooling, what would help
individuals would be a federal charter, much like that used for national banks, that would allow insurance
companies to offer and administer longevity pooling contracts on a national basis, thus providing
individuals economical access to longevity pooling. At present, the private life-annuity market offers some
access to longevity pooling, but it is not especially economical nor are the various offers from insurance
companies easy to evaluate.
3

The Boston College Center for Retirement Research calculates that a worker with pre-retirement earnings
of $65,000 who contributed 6% with an employer match of 3% should reasonably have accumulated about
$363,000 at retirement, well above the Survey of Consumer Finances 2010 balances. We will show that to
make a pension promise to oneself, the savings goal for this $65,000 per year worker needs to be higher,
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about $565,000 for a 70% income replacement ratio if he expects to receive $1598 in monthly Social
Security benefits, the amount shown on the Social Security quick calculator page for a 66-year-old worker
retiring today at that income level. See Munnell (2012).
4

Or to hire a financial intermediary, such an insurance company, to participate in the investment markets
for you.

5

If the sponsor sets aside less than the required amount, the plan is considered underfunded, which means
that it is implicitly funded by a debt owed by the sponsor to the beneficiaries (which can also be seen as an
involuntary loan by the beneficiaries to the sponsor). If this debt is not paid off in the interim through extra
contributions to the fund, it is paid off when the sponsor pays out the benefits in full. If the beneficiaries
receive anything less than a full payout, the sponsor is considered to have defaulted.
6

The general framework around which asset accumulation for retirement has developed — manifesting
itself today in “target date funds,” “lifecycle funds,” and other products that adjust the asset mix for the
participant’s age or time to retirement — originates with Merton (1969) and Bodie, Merton, and Samuelson
(1992). The framing of “hope” in contrast to prudent and responsible investment solutions comes from
Brent Harris at PIMCO in his 2009 Project M essay entitled “Hope Is Not A Retirement Strategy” (Harris
[2009].)

7
We don’t want to overstate the quality of investment decisions made by the affluent. Many such investors
have concentrated positions, large equity allocations at an advanced age, fat fee arrangements, and other
portfolio quirks. One of us has a neighbor, whose assets are in seven figures, who says that she lost half her
money in the crash of 2008 — in money market funds. She is not alone in confusing money market funds
with stock funds, and at any rate has no business being mostly in stock funds at her age (sixty-something).
No investment professional who has heard this story is the least bit surprised by it.
8

Typically those in the fifth (bottom) quintile of income find that their post-retirement income needs are for
the most part met by Social Security. But even these individuals will be helped by the framework we are
setting forth. It provides a purpose for savings, a structure that works, and they may place great value on
even a modest addition to Social Security payments if it is reliably always there. The high adoption rate of
the Save-More-Tomorrow program developed by Thaler and Benartzi (2004), where future raises are
saved, indicates that a Pension Promise to Oneself can work for all income levels.
tm

9

For example, families can pool, or share, their resources. The co-housing movement is a baby step in that
direction. While thinking about these possibilities, it’s occurred to us that the vast amount of perfectly
serviceable housing in every well-preserved working-class neighborhood in the country is a resource crying
out to be used by retirees who need a safe, pleasant environment but who place little value on school
systems and other amenities that drive housing prices upward.
10

There is a body of so-called natural rate theory that attempts to say what riskless interest rates would be,
on average over the long term, in the absence of Fed intervention and other distortions to markets. One
estimate is that it should be equal to the long-run compound annual rate of productivity growth. While very
long-term data for productivity growth do not exist, it is well proxied by per capita GDP growth, which has
been just under 2.0% in the U.S. over 1890-2011.
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There is a long and well documented history of pension failures. As recently as 2012, a federal
bankruptcy court ruled that the bankrupt city of Central Falls, Rhode Island could decrease its pension
payments to police and fire retirees, some by as much as 50%. Central Falls both overpromised — allowing
full retirement after twenty years of work — and underfunded those promises.
This combination, of overpromising and underfunding, goes back a long time. For example, on March
28, 1980, after 75 years of making steel for International Harvester tractors and equipment, Wisconsin Steel
closed its doors and 3,400 steel workers lost their jobs. On May 31, 1980, the steelworkers’ pension plan
ended in “termination.” On December 31, 1981, the Pension Benefit Guarantee Corporation (PBGC)
assumed responsibility for the plan, with a maximum monthly pension payment of $1,261 for those age 65,
well below the pension promises made by the now-defunct Wisconsin Steel.
In contrast, just a few miles away, the fully funded pension plan of Inland Steel (now part of
ArcelorMittal) is still making full pension payments. While employment at both companies shrank
dramatically after the 1979-1980 recession and productivity-driven recovery, Inland had fully funded its
pension plan. In 1998, when Inland Steel was purchased by Ispat International N.V., the fair value of its
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pension assets was $1,991 million and its projected benefits obligation (PBO), a measure of the liability,
was $1,967 million. Equally important, Inland made the decision to immunize its liabilities by buying U.S.
Treasury bonds that matched its expected future pension payments. Hence, Inland made the funding of its
pension promise to its workers independent of Inland’s future economic prospects or the prospects of the
returns from higher risk-return assets.
12

Only Alaska and the District of Columbia have DC-only retirement plans for teachers, and these two
jurisdictions are too unrepresentative to use in a general example. Ohio, Florida, and South Carolina allow
teachers to select either a DB or DC plan. Ohio is close to the national average in a large number of
demographic and economic dimensions, and Columbus is Ohio’s largest city (incorporated city, not
metropolitan area).
13

We proxy the salary of the beginning teacher using the 10th percentile salary for Columbus high school
teachers, that of the mid-career teacher (with 20 years’ experience) with the 75th percentile salary, and that
of the about-to-retire teacher (with 40 years’ experience and a master’s degree) with the 90th percentile. It is
appropriate to use a well above median salary for the mid-career teacher because the teacher population is
skewed toward short service (that is, many young teachers drop out of the profession). Data are in 2011
dollars and are from http://www.teachersalaryinfo.com/ohio/teacher-salary-in-columbus-city/ accessed on
January 8, 2013.
14

The entire analysis is in current (in this case, 2011) dollars, meaning that the teacher can expect inflationrelated increases beyond the increase from $37,328 to $79,904 — and that retirement income
requirements will increase correspondingly. A retirement income replacement ratio of 70% is considered
low by some commentators but is entirely consistent with the requirement to save more than 30% of latecareer income; someone who can live on less than 70% of income before retiring can live on 70% of the
same number when retired.
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The Social Security quick calculator was accessed at http://www.socialsecurity.gov/OACT/quickcalc/
index.html on February 23, 2013. Because of the quirks of the Social Security quick calculator, we use
inputs that reflect a 65-year-old retiring now. The specific inputs are: date of birth 12/31/1948, date of
retirement 12/2013, and “current” pay equal to our worker’s final pay.
The quick calculator then backfills prior earnings using various assumptions, including wage growth 2
percentage points faster than the national average; because the backfill starts with final pay and works back
in time, fast wage growth means low pay in earlier years. We override this default input with a wage growth
rate equal to the national average, in other words a excess-over-the-average wage growth rate of 0.
While the workers in our example have specific wage growth rates that differ from one another, the
output of the Social Security quick calculator is unpredictable and, for this particular purpose, it is better to
use a single wage growth rate for all worker categories. The calculator is particularly inaccurate for high
income earners, whose year-by-year wages are backfilled as if final pay were equal to the Social Security
withholding maximum, currently $113,700; thus early-year wages are higher in fact than in our examples,
and the Social Security benefit for high earners, likewise, will be higher in fact than in our examples unless
benefits are cut in the future.
16

The DCDB rate is a blended low-risk rate (as close to the riskless rate as practical), consisting
of (1) the nominal interest rate on a portfolio of laddered Treasury Inflation-Protected Securities (TIPS) held
to match cash flow requirements for the first 20 years of retirement, and (2) the implied interest rate on a
nominal deferred annuity that begins its payout in the 21st year of retirement and continues until the
retiree’s death. See Sexauer, Cassidy, and Peskin (2012).
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We assume that the worker retires at age 65, earlier than the Social Security full-benefit retirement age.
This is for two reasons: (1) it makes the math easier, since the DCDB rate of return (for post-retirement
investing at the lowest achievable level of risk) assumes retirement at age 65; and (2) retirement at age 65
or even earlier has become customary, even though benefits are somewhat reduced.
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In this example, we assume that the real riskless rate of return is exactly zero. We recognize that our
teacher’s life may not be smooth like these assumptions, and that rates of income growth will change over
time. But what matters here is the basic framework, a framework that works and that provides a usable
frame of reference for making savings, investment, and consumption decisions as circumstances change.
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If we knew that riskless rates would be higher than zero, say 2%, in the retirement years, foreknowledge
of that would raise the DCDB yield, reduce the Retirement Multiple, and thus reduce the savings goal. (The
historical real riskless rate is about 2%.) Being able to invest at higher-than-zero real riskless rates during
the accumulation phase would also improve the picture.
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We obtained initial and final wage estimates for a San Diego sanitation worker from
http://www.sandiego.gov/empopp/pdf/saltable.pdf, accessed on February 27, 2013. We interpolated the
annual wage rates using a constant (exponential) growth model. We assumed a 14% initial savings rate,
instead of the 10% rate used in the teacher and software developer examples, because the sanitation
worker’s employer or advisor is likely to be aware that the worker will have a very slow human capital
growth rate.
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We assumed that a highly skilled software developer begins work at age 25 at $100,000 per year with a
10% real growth rate for 10 years (years 2-11). In year 11 (age 36) she transitions to a management position
where her real wage growth rate is 1%. In year 28 (age 53) she is terminated, and sets up a consulting firm
that earns $100,000 in year 29, $200,000 in year 30, and $300,000 in years 31-35. In years 37-40 she
experiences wage declines of 13% compounded annually, then retires. Because she is a high income
worker, her initial savings rate is assumed to be 15%.
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