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INTRODUCTION

Public pension funds receive contributions from governments
and employees, and invest those funds with the goal of having
enough money to pay future benefits when due. Governments
and pension funds can't predict the future with certainty, so
they adjust contribution requirements to reflect experience
— requesting higher contributions if experience hasn’t been as
good as expected, or reducing requirements if experience has
been better than expected.

The biggest uncertainty is how well the pension fund’s
investments will do. Currently public pension funds have
approximately $3.7 trillion in assets, about two-thirds of which
are invested in stocks, real estate, hedge funds, and other assets
subject to substantial investment risk. Thus, investment returns
can be much greater or less in any given year than pension
funds expect. This creates risks that employer contributions may
have to rise considerably, or may be able to fall considerably. It
also creates risks that plan funding will fall to very low levels,
particularly if governments do not pay actuarially determined
contributions. Conversely, very good investment returns could
lead to significant plan overfunding.

Understanding these issues is important because if contri-
butions rise sharply, governments may have to raise taxes
significantly, or cut services sharply. Or governments may be
unwilling to pay requested contribution increases and may seek
to cut pension benefits.

In a previous report we examined how plan funding policies
and practices affect the risks of underfunding and of sharp con-
tribution increases.! In this report we examine the risk-taking
behavior of pension funds and insights from research about

both the causes of this risk-taking and the appropriate degree
of risk.

THE RISE OF PUBLIC PENSION FUND RISK-TAKING

In investing, there is a trade-off between risk and reward:
investing in safe assets involves little or no risk of loss, but the
return generally will be small. Investors can seek higher returns
but that comes at the price of greater risk: the actual return
may be higher or lower than expected, and the investor may
even lose money. This is true for individuals, and it is true for
pension funds.

Declining interest rates have forced public pension
funds to either lower assumed returns or take more risk

In 1990 the typical public pension fund assumed it would earn
about 7.8 percent.” At the same time, 10-year U.S. Treasury
securities were yielding 8.3 percent, so a pension fund could
achieve its assumed return with minimal risk.’ In the quar-
ter-century since, interest rates on 10-year Treasury have fallen
markedly and are now below 3 percent; rates on other securities
fell as well. The decline was part of a longer-term trend that
accelerated during and after the Great Recession.*

This decline has created an extremely difficult investing envi-
ronment for public pension funds and all retirement savers.
Because expected returns and risks are related, the decline in
risk-free rates and in expected returns for many assets more gen-
erally means that plans needed to either reduce their assumed
investment returns, or take greater risk to justify those returns.

Figure 1 shows what happened: while nominal risk-free returns
declined, public pension funds’ earnings assumptions have been
“sticky,” barely falling at all, even though private plans reduced

2999 AUGUST 2017 IN THE PUBLIC INTEREST | 21



Appropriateness of Risk-Taking by Public Pension Plans, Part |

Figure 1. Asyields on risk-free Treasuries fell, private plans
lowered assumptions but public pension plans did not

Figure 2. Public plans increased their exposure to equity-like
assets while private plans moved in the other direction
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their assumptions. Between 1990 and 2015, the average public
pension plan’s assumed investment return fell from 7.8 percent
to 7.5 percent while the 10-year Treasury yield fell from 8.3

percent to 2.2 percent.’

Although public sector plans in the U.S. barely lowered their
assumptions, private sector defined benefit plans in the U.S. low-
ered their assumptions, as did both public and private plans in
Canada and Europe. For example, between 1993 and 2012 (the
final year of the study from which the data are drawn), when the
10-year Treasury yield fell by 4.3 percentage points, large private
sector U.S. plans lowered their discount rates by 3.8 percentage
points, from 8.2 percent to 4.4 percent.’ By contrast, the average
liability discount rate used by large public plans for funding pur-
poses fell from 7.8 percent to 7.7 percent in this period.

Public pension plans have shifted into riskier assets

Public pension funds used to be stodgy investors, although that
has been changing for a long time. Even before risk-free yields
began falling, public plans had been moving away from port-
folios that were sharply constrained by “legal lists” (i.e., lists in
statute) of allowable investments. In an effort to increase invest-
ment returns and to diversify portfolios, states changed laws to
allow broader investments, and pension funds changed their
cultures and practices, increasing their equity investments.”®

This trend accelerated with the steep sustained fall in risk-free
returns: In an effort to construct portfolios that might achieve
returns similar to the 8 percent assumption of days gone by,
public pension plans in the U.S. increased their allocation to
risky assets to the point where they now invest over two-thirds
of their assets in equity-like investments, up from one-quarter

22 | AUGUST 2017 IN THE PUBLIC INTEREST 599

Source: Authors’” analysis of Z.1 Financial Accounts of the United States, Federal Reserve
Board, Tables L. 118.b, L. 120.b, and L. 122

in the 1970s. While public plans once were more conservative
investors than private defined benefit plans, they now have a
much greater share of their assets in equity-like investments
than do private plans. (Figure 2.%)

This shift has increased risk to pension fund assets
and to state and local governments

The movement toward equity assets has increased the riskiness
of public pension fund assets. One measure of risk is the “stan-
dard deviation” — a measure of how volatile investment returns
are likely to be, relative to the expected return.’ Under com-
mon assumptions actual investment returns would be expected
to fall within one standard deviation of the expected investment
return about two-thirds of the time.! The rest of the time they
would be outside this range: at least one standard deviation bet-
ter than the expected return one-sixth of the time, and at least
one standard deviation below the expected return the remaining
one-sixth of the time."?

To illustrate: If a portfolio has an expected return of 8 percent
and a standard deviation of 12 percent, then over the very long
run about one-sixth of the time actual returns will be above 20
percent, and about one-sixth of the time the portfolio will have
a loss of more than four percent.”® The other two-thirds of the
time returns would fall between a gain of 20 percent and a loss
of four percent. The higher the standard deviation the greater
the volatility of returns, and the greater the likelihood of very
large unexpected gains and losses.

As public plans moved into riskier assets, what happened to the
expected volatility of assets — to the expected standard deviation?
Andrew Biggs of the American Enterprise Institute has estimated



that the standard deviation of a portfolio designed to have an
expected return of 8 percent had been about 4.3 percent in 1995,
but approximately tripled by 2013."* (One industry-association
publication has argued that the investment risk-taking of public
pension funds has not increased over the last several decades, but
that analysis was based on erroneous measures of risk.'”)

Table 1 shows that a one-standard deviation shortfall resulting
from a single year’s investment underperformance would now
amount to more than one-quarter of a year’s worth of state and
local government taxes.!¢ This is more than three times as large
as in 1995, and about 10 times as large as in 1985. We compare
to taxes because they are the primary source that would be used
to repay shortfalls or, alternatively, that might be reduced in the
face of large investment gains. The conclusion that risks have
increased dramatically holds if we compare investment risk
instead to overall budget size or to gross domestic product.'”
(The amounts in Table 1 have been adjusted for inflation and
are in constant 2016 dollars, to make it easier to compare dollar
values across years.)

"To give a sense of how great the risks have become, a one standard
deviation shortfall — which has about the same likelihood as roll-
ing a “1” with a single six-sided die — would be roughly equivalent
to what state and local governments in the United States spend
on highways, police, fire, and corrections combined in a single
year.'® 1 If the shortfall were amortized (spread out with interest)
in a manner similar to what many pension funds do, it would

require increased contributions from governments of about
$25 billion now, rising at the rate of 3 percent annually for 30
years after which the amount would be paid off.?* This is equiva-
lent to about a 50 percent cut in parks spending for 30 years, or a
25 percent cut in highway capital spending for 30 years — resulting
from a single year of moderately bad investment returns.*’

WHY DO U.S. PUBLIC PENSION FUNDS

INVEST SO HEAVILY IN RISKY ASSETS?

The decision-making environment encourages U.S.
public plans to invest in risky assets

Researchers, politicians, and others have pointed out that the
unique environment in which U.S. public pension plans operate
encourages investment risk taking.

U.S. public pension plans face at least two incentives that
encourage them to invest in risky assets: (1) doing so keeps
reported pension liabilities lower than they otherwise would
be, and (2) investing in risky assets keeps actuarially determined
contributions requested from governments lower than they oth-
erwise would be, at least in the short term. The second incentive
—lower near-term pension payments by governments - probably
is more powerful than the first.

Investing in risky assets helps to keep reported liabilities low

Under accounting standards and actuarial practice, U.S. pub-
lic pension funds calculate liabilities based on the investment

Table 1. Riskiness of public pension portfolios relative to state and local government taxes has increased more than 3-fold

since 1995

Potential magnitude of public pension fund investment risk
as % of taxes

Volatility (risk) for a

portfolio with 8% One standard- State & local One standard-

Invested assets, expected return deviation risk, government taxes, deviation risk,

Pension fund (billions of 2016 $) (Standard Deviation) (billions of 2016 $) (billions of 2016 $) as % of taxes

fiscal year (A) (B) (C=AxB) (D) (E=C+D)

1975 $335 3.7% $12.4 $516.6 2.4%
1985 698 2.7% 18.8 685.3 2.7%
1995 1,719 4.3% 73.9 978.3 7.6%
2016 3,554 12.0% 426.5 1,576.8 27.0%
2016 /1985 5.1 4.4 22.6 2.3 9.8
2016 /1995 2.1 2.8 5.8 1.6 3.6

Sources and notes:

- Volatility estimates for 1975, 1985, 1995 are from Biggs (2013); 2016 is authors’ assumption. There is about a 1 in 6 chance of a shortfall of 1 standard deviation or larger in a single
year, under plausible assumptions.

- Invested assets from Federal Reserve Board, Financial Accounts of the United States.

- Taxes from Bureau of Economic Analysis, NIPA Table 3.3.

- Taxes and assets are in fiscal year 2016 dollars, adjusted using GDP price index.

- Risk measure is for a single year. Longer-term investment risks are larger.
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The assumed investment
return that a plan chooses does

not change the benefits that
ultimately must be paid.

return they assume they will earn on their assets. The greater
the assumed return, the lower the pension liability shown in
financial reports and actuarial valuations. By contrast, financial
theory teaches that liabilities do not depend upon how assets are
invested: the proper discount rate depends on characteristics of
the liabilities. Because pension benefits are bond-like liabilities
consisting of fairly predictable and highly secure annual pay-
ments, they should be valued using bond-like rates, not rates
linked to the pension fund portfolio. Private pension plans in the
U.S., and public and private pension plans in Canada, the U.K,,
and the Netherlands value their liabilities using rates that do not
depend upon the assets they choose to invest in.?? The standards
and practices for U.S. public pension plans are an outlier.

Because large reported and unfunded liabilities can be con-
troversial and politically awkward, U.S. public plans have an
incentive to invest in riskier assets with higher expected returns,
allowing them to keep reported liabilities lower than they oth-
erwise would be. (Again, U.S. private plans and plans in many
other countries do not have this incentive.) Many researchers
have remarked on this incentive.?

Investing in risky assets can keep government contributions
low in the short term

Even more important, the choice of discount rate affects actu-
arially determined contributions. The higher the rate, the lower
the calculated liability. A lower reported liability means that
actuarially determined contributions will be lower - govern-
ments can pay less into the fund now, and have more money for
education spending, tax cuts, or other near-term priorities.

This is a powerful incentive, and governments and plans have
acted on it many times, sometimes quite boldly. For example,
in 1990 New York City stated forthrightly that it was raising its
investment return assumption from 8.25 percent to 9 percent so
that it could reduce its pension contribution, freeing up money
in the budget for raises under a proposed new teacher contract.
Some analysts and officials questioned whether it was too high,
but the city and the union were in favor, and it carried the day.**

The assumed investment return that a plan chooses does not
change the benefits that ultimately must be paid. If investment
return assumptions do not pan out, current contributions will be
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too low and will have to rise in future years — but that may be a
problem for future politicians and future taxpayers.

The investment-return assumption generally is recommended
by actuaries and approved by boards, although informal commu-
nication and signaling might influence both recommendation
and approval. In some cases, as in the New York City example,
the government plays an open and public role in choosing the
assumption. There are no formal statutory limits on how high
or low this assumption may be but it may be constrained by
professional judgment and practices.

This again is in contrast with the rules and standards for private
pension plans and sponsors in the United States, and private
and public plans in Canada, the UK., and the Netherlands.
In these cases, the rates used for funding purposes generally
are either based on market interest rates rather than portfolio
earning assumptions, or are constrained by law, or are coupled
with mechanisms to induce conservatism such as requirements

to shoot for more than full funding.

The net result is that public pension funds in the United States
generally use higher discount rates for financial reporting and
for funding than private plans in the United States, and public
and private plans in Canada, the UK., and the Netherlands.

These incentives put public plan trustees in a difficult
situation

Public pension fund boards often have complex relationships
with governments, which sponsor funds, pay contributions,
and generally must backstop any investment return shortfalls.
On one hand, a pension fund board that wants to be sure assets
will be available to pay benefits might want a low earnings
assumption so that investment risk can be low and contributions
will be high. On the other hand, the board may not want to
trigger financial and political difficulties for the government
by forcing contributions to be high. Another consideration is
that if risk-taking is unsuccessful, governments usually have
legal responsibility to ensure benefits are paid, and eventually
will have to step in and pay higher contributions. Thus, benefit
payments may be quite secure in the case of a deeply under-
funded plan with strong legal protection of benefits (assuming
the government has the capacity to pay up eventually).

Complicating the situation further, boards generally include a
mix of people who represent the perspectives and perhaps inter-
ests of different groups, including workers, unions, retirees, the
government, and the public at large. The relative power of these
groups can vary significantly from fund to fund. Boards gen-
erally have fiduciary responsibilities but these responsibilities
do not appear to lead boards to change earnings assumptions
substantially in response to changing economic conditions,



as Figure 1 demonstrated. In some cases boards have actively
resisted lowering earnings assumptions.

These are not just arcane issues — the amounts involved, and
therefore the incentives, are huge. Figure 3 shows actual con-
tributions to defined benefit pension plans by state and local
governments in inflation-adjusted 2015 dollars (green line). It
also shows a rough estimate of the contributions governments
would have to make if they were to fund pensions in a highly
secure manner, taking very little investment risk (blue line).
The blue line assumes governments fund new benefits as they
are earned, and cover the interest on unfunded liabilities to
keep them from growing, but do not make payments to reduce
those unfunded liabilities. The gap between what governments
currently pay and what it would take to fund benefits much
more securely is large: approximately $120 billion in 2015.%
In other words, state and local governments would have to
approximately double their pension contributions to fund ben-
efits without taking much risk.?

Increasing contributions by this much would be quite difficult
for elected officials, and for taxpayers and other stakeholders in
government who would bear the cost in some combination of
higher taxes or lower services. It is roughly equivalent to per-
manently increasing all state and local sales taxes by a third, or
permanently reducing all K-12 education spending by a fifth.”

Figure 3. State and local government contributions would
have to increase by more than $120 billion annually if public
pension plans were to de-risk substantially
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calculated using low-risk market-based discount rates. In recent years, the rate was 5%.
Liabilities and contributions estimated with risk-free rates would be considerably higher.
Note that little-risk contributions would be higher still if we included amounts needed to
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Because changes in earnings assumptions have such large
impacts on contributions, plans come under pressure not to
reduce assumptions, and face criticism when they do. The
Illinois Teachers Retirement System (TRS) recently reviewed
whether to reduce its investment earnings assumption from 7.5
percent to 7 percent. In response Governor Rauner’s admin-
istration said that lowering it could have a devastating impact
on funding for social services and education.”® The governor
reportedly attempted to stack the pension board by quickly
filling vacancies, but the effort was unsuccessful and the board
voted to reduce the assumption. Annual contributions are pro-
jected to rise by $400-500 million.?

Pressures like those encountered by the Illinois TRS can lead
pension funds to cast their earnings assumption in cement and
look for an investment mix that justifies the assumption. The
fixed assumption determines the level of risk the plan consid-
ers acceptable. This is backward: Pension funds should decide
how much investment risk to take based on the risk tolerance of
their stakeholders. That should determine their asset allocation,
which in turn should determine their expected investment rate
of return.

U.S. public pension plans have responded to incen-
tives by taking more risk

According to recent research, U.S. public plans have responded
to these incentives in a big way. Economists Andonov, Bauer,
and Cremers examined the behavior of public and private pen-
sion funds in the United States, Canada, the United Kingdom,
and the Netherlands from 1993 through 2012 using statistical
techniques to control for differences across funds and coun-
tries.30 Their sample included more than 850 pension funds,
including 164 public U.S. funds. They hypothesized that the
regulatory environment creates an incentive for U.S. public
funds to invest in risky assets that U.S. private funds and the
foreign funds do not have, due to their different standards and
rules.31 Their analysis shows that “...only U.S. public plans
significantly increase their allocation to risky assets when inter-
est rates are falling.” The impact was large: the approximately
S percentage point decline in 10-year Treasury yields over
their analysis period was associated with a 15 percentage point
increase in U.S. public plans’ allocation to risky assets, relative
to other plans. They conclude that, “gradually, U.S. public funds
have become the biggest risk-takers among pension funds interna-
tionally.” (Emphasis added.)

To summarize, in the face of falling risk-free interest rates,
unlike other pension funds, public pension funds in the United
States have increased the riskiness of their assets substantially.
The current actuarial, accounting, and political environment
creates incentives for this sort of behavior.’? The risk is more
than three times larger, relative to state and local government
taxes than it was in 1995. Risks cut in both directions. The
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potential consequences of investment shortfalls are quite large,
and could result in substantial cuts in services or increases in
taxes. Investment gains could result in benefits of similar size.

HOW MUCH RISK IS APPROPRIATE?*
Does public pension fund investment risk even matter?

Some researchers have pointed out that under restrictive
assumptions, pension fund risk taking could be irrelevant.’*
The idea is that if taxpayers understand fully the risk-taking
of the pension funds they are responsible for, they could adjust
their own portfolios, increasing investments in risky assets or
scaling them back depending on whether the pension funds
are taking less or more risk than the taxpayers want. Their tax
payments would be volatile because government contributions
would rise and fall based on investment returns, but they could
keep their standard of living stable by borrowing and saving
as needed.” While this might be possible for some taxpayers,
most won’t know much about the investments of pension
funds, many won’t be able to build portfolios to adjust, and
many won’t be able to borrow and lend to keep their own con-
sumption smooth.*

Thus, as a practical matter, pension fund risk-taking is important
— it can lead to higher or lower contributions from government,
leading to higher or lower taxes, or cuts or increases in services
that affect the well-being of taxpayers and other stakeholders
in government.

But public pension plans are long-term investors, so
isn’t their long-term risk minimal?

The fallacy of time diversification: Assets become more uncer-
tain over long time horizons, not less uncertain

Public pension funds are long term investors in the sense that
most of their assets are needed to pay benefits far in the future,
with a relatively small amount needed to pay current benefits.
Currently, annual benefit payments by most plans are less than
10 percent of their assets; given that contributions come in
each year, their net outflow (benefits minus contributions) is
even less. Thus, most plans do not currently need to sell assets
to make benefit payments and can afford to invest with a lon-
ger-term horizon. (As public plans continue to mature, they may
become increasingly susceptible to short term risks. They have
relatively fixed liabilities that must be paid, and maturing plans
may find themselves in a situation where they need to sell assets
to meet benefit payments.)*’

Because public pension funds and governments that pay into
them will be around for generations, and because long-run
average returns are less volatile than short-run returns, some
people have argued that the risks of investing public pension
funds diminish over the longer term and are quite small.
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This argument focuses on the wrong risk. It is not the average
compound return that is important to a pension fund’s ability
to pay benefits, but the assets accumulated in the fund. Under
traditional assumptions that investment returns are indepen-
dent of each other from year to year, the likely range around
compound investment returns shrinks as the investment
horizon lengthens, but the likely range around future asset val-
ues actually increases. The impact of compounding investment
returns over a longer period outweighs the narrowing of the
range around expected returns, causing asset values to be more
uncertain as the investment horizon lengthens.*®

Figure 4 shows that the uncertainty around asset values
increases with time, using assumptions similar to those com-
monly used by public pension funds: a long-run expected
return of 7.5 percent and a standard deviation of 12 percent.
The illustration further assumes that investment returns are
normally distributed and are not related from one year to the

Figure 4. The likely range around compound annual returns
decreases with time, but the range around asset values -
which are needed to pay benefits - increases
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next. We simulated one million investment returns from this
distribution for each of 100 years. The top panel shows the
75th percentile of the compound annual investment returns
from the simulation (blue line) and the 25th percentile (green
line), as well as the long run expected return (red line).’” The
bottom panel shows the 75th percentile of accumulated assets
as a percentage of assets that would be expected if 7.5 percent
were earned every year (blue line) and the 25th percentile
(green line), as well as the expected value of this measure, which
is always 100 (red line).

To illustrate the calculation, if we only look at the first year, the
range around expected returns is quite large — the 25th percen-
tile for expected returns in the first year (the leftmost point on
the green line in the top panel), which equals the compound
return because we are compounding over one year, is 0.1
percent. We would expect $1 in assets to grow to $1.075 after
one year but at the 25th percentile, assets will only be about
$1.001 or 93 percent of expected assets (leftmost point on the
green line in the bottom panel). By year 100 the likely range
for expected compound returns has narrowed considerably so
that at the 25th percentile the compound return is 6.67 percent
(top panel, green line, rightmost point). However, returns are
now compounded over 100 years: expected assets will be about
$1,393 but at the 25th percentile assets will be only $639 — just
54 percent of the expected amount (bottom panel, green line,
rightmost point).

Thus, even though the uncertainty around compound investment
returns diminishes with time, assets become more uncertain as
the time horizon extends, because returns are compounded over
so many years — assuming, as we do here, that returns are inde-
pendent from year to year.

Governments almost never go out of business, so can’t they
tolerate more financial risk?

One common but erroneous corollary to the time diversifica-
tion argument is that because governments will exist for many
generations and have the power to tax, public pension funds
can accept more risk than private pension funds. However, as
Federal Reserve Board economist David Wilcox noted in com-
ments to the Actuarial Standards Board: “If governments truly
... are more tolerant of financial risk than the typical participant
in financial markets, then governments should be the preferred
providers of all types of financial products involving financial
risk, including life insurance, commercial loans, and mortgages,
to name but a few. But few analysts really believe that the gov-
ernment is the preferred provider of such products, suggesting
that the premise—that governments can afford to be more tol-
erant of risk—is highly suspect.”*

Similarly, if states can be more tolerant of risk then they
should invest lottery prize funds in risky assets, similar to

pension funds. Lotto games have financial characteristics that
are similar to pensions in important ways, although the polit-
ical characteristics are different: prizes often are paid as fixed
annuities for 20 years; while payments do not have the legal
protections of pension benefits, as a practical matter states
could not run successful lotteries if they did not plan to make
full prize payments. If states can count on riding out ups and
downs in investment markets and being almost certain of earn-
ing a risk premium, they would be wise to invest prize funds
in risky assets and make additional contributions as needed if
investment returns fall short, as they do with pension funds.
Yet no state does this as far as we can tell. Instead, most appear
to invest in conservative portfolios, often matching the cash
flow characteristics of the prize payouts, or else they purchase
annuities to pay prizes.*

Won’t good returns follow bad, and vice versa, lowering the
long-term risk?

A second common but erroneous corollary is that risks for pen-
sion plan investments are less than we might expect over the long
term because bad spells in investment markets will be followed
by periods of good returns and vice versa. This is sometimes
called “mean reversion” or “time diversification” — the idea that
investment returns may revert to the average (or mean) over
time, thus providing benefits similar to diversification. If this is
true and substantial, then long-run risk would not be as great as
Figure 4 suggests, which assumes that returns are independent
from year to year.

There has been a great deal of academic research into this topic
and the results are mixed. Much of the work is specific to stock
market returns, although our concern must be broader: the
presumption that pension funds will eventually get their returns
typically pertains to portfolios as a whole.

Two early frequently cited papers by Poterba and Summers and
by Fama and French, published in 1988, concluded that there
was evidence of long-term mean reversion in stock market
returns between 1926 and 1985, generally for period lengths of
3-5 years.¥ This view was popularized by the book, Stocks for
the Long Run, by Jeremy Siegel, which analyzed two centuries
of stock returns.¥ However, that work may have been misinter-
preted. According to the author, “I never said that that means
stocks are safer in the long run....We know the standard devi-
ation of the average [return] goes down when you have more
periods... What I pointed out here is that the standard deviation
for stocks goes down twice as much—twice as fast as random
walk theory would predict. In other words, they are relatively
safer in the long run than random walk theory would predict.
Doesn’t mean they’re safe.”*

Recent research generally concludes that either there is no
evidence for long-term mean reversion, or that the evidence is
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mixed and has been limited to specific markets such as United
States equities, or that mean reversion is more than offset by
other factors. Jorion pointed out shortcomings in past research,
particularly its reliance on U.S. equities. He expanded the
sample to 15 countries and concluded, “The results are not
reassuring. We find no evidence of long-term mean reversion
in the expanded sample. Downside risk declines very little as
the horizon lengthens.”” Dimson, Marsh, and Staunton exam-
ined stock market data for 20 countries over 113 years and
concluded, “much of the popular evidence for mean reversion is
attributable to optical illusions that employ perfect hindsight...
We find that, without the benefit of foresight, the evidence
on mean reversion is weak. Market-timing strategies based on
mean reversion may even give lower, not higher, returns.”*

Research by Pastor and Stambaugh concluded that there is evi-
dence for mean reversion but other factors such as uncertainty
about parameters (we don’t know the true mean or standard
deviation of expected investment returns) more than outweigh
mean reversion and make long-run asset values and com-
pounded returns more uncertain than those in the short run,
“Mean reversion contributes strongly to reducing long-horizon
variance but is more than offset by various uncertainties faced
by the investor.... We find that stocks are actually more volatile
over long horizons from an investor’s perspective.”*’

The Pastor-Stambaugh conclusion about uncertainty of param-
eters bears elaboration: Pension plans are subject to two kinds of
risk. The first risk is that returns in any given year will be higher
or lower than the long-run expected return, even if plans’ long-
run assumptions are accurate. This risk is the focus of much
of this report. But in addition to this year-to-year volatility,
plans face a second major risk: neither they, nor anyone, truly
knows what to expect for returns over the long run. Investment
advisors and others develop estimates based on their analysis of
financial markets, but they are just estimates, and they could be
quite wrong. Because plans don’t truly know what returns might
be over the long run, they face much greater investment return
uncertainty than can be summarized in our shorthand measure
of year-to-year volatility, the standard deviation.

Academic and practitioner research does not rule out mean
reversion but it hardly suggests that investors can count on
mean reversion in the future, particularly for a diversified port-
folio that consists of global stocks, bonds, and other assets.

To the extent there is mean reversion in investment returns,
empirical analyses suggest that it is not large. Marlena Lee
simulated the impact of mean reversion with a model that used
historical sequences of global stock returns, thus incorporating
any mean reversion that was in historical data. She concluded
that this mean reversion did reduce long-run volatility, but only
had a mild impact on overall simulation results.*
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Thus, research suggests that there is mixed evidence for mean
reversion, and that it is not likely to have a major impact on
investment volatility. Because it takes decades to accumulate
sufficient returns to observe patterns over time, this question is
unlikely to be answered more definitively anytime soon.

Risk taking has a cost - that’s why insuring against shortfalls
is so expensive - a cost that grows with time

Finally, economist Zvi Bodie offered evidence against mean
reversion based on analysis of option pricing (the cost of insur-
ing against shortfalls in investment income). He concluded, “If
it were true that stocks are less risky in the long run, then the
cost of insuring against earning less than the risk-free rate of
interest should decline as the length of the investment horizon
increases. But the opposite is true.” In essence, public plans
offer a guarantee against long-run market risk. The cost of these
options rises as the duration of the guarantee lengthens, rather
than falling as mean reversion would suggest.*

Will public pension funds outperform other investors? Histor-
ically they have not.

While it is attractive to think that public pension funds might
be better investors than their private sector peers, that is not
what history and research shows. Several recent studies show
that U.S. public pension funds have earned lower returns in
public equities (e.g., stocks) than other investors, and that they
have also underperformed in private equity and real estate.’!
Recent research concluded that U.S. public pension funds
underperform other pension funds by 34 to 58 basis points
annually and that this is related to their allocation to risky
assets, with the underperformance greater for the more mature
public pension funds.’? Although public pension funds have
not outperformed other investors, some evidence suggests that
they have taken more risk than is needed for their expected
rates of return.’’ H

The second part of this article will appear in the next issue of In The
Public Interest which will be published in early 2018.
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